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I 

 

ʀʤʝ ʠ ʧʨʝʟʠʤʝ: ɻʣʠʛʦʨʠʿʝ ʄʠʨʢʦʚ 

ɼʘʪʫʤ ʠ ʤʝʩʪʦ ʨʦʹʝˁʘ: 25.01.1956, ɹʝʦʛʨʘʜ 

ʉʘʜʘʰˁʝ ʟʘʧʦʩʣʝˁʝ: ʇʦʣʠʪʝʭʥʠʢʘ-ʰʢʦʣʘ ʟʘ ʥʦʚʝ ʪʝʭʥʦʣʦʛʠʿʝ, ɹʝʦʛʨʘʜ 

II. ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʅʘʩʣʦʚ: ʄʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʜʠʜʘʢʪʠʯʢʠʤ ʬʣʝʢʩʠʙʠʣʥʠʤ ˂ʝʣʠʿʘʤʘ 

ʧʨʠʤʝʥʦʤ ʪʝʭʥʦʣʦʛʠʿʝ ʨʘʜʠʦ ʬʨʝʢʚʝʥʪʥʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ  

ɹʨʦʿ ʩʪʨʘʥʠʮʘ: 16 + 132 

ɹʨʦʿ ʙʠʙʣʠʦʛʨʘʬʩʢʠʭ ʧʦʜʘʪʘʢʘ: 88 

ɹʨʦʿ ʩʣʠʢʘ: 36 

ʋʩʪʘʥʦʚʘ ʠ ʤʝʩʪʦ ʛʜʝ ʿʝ ʨʘʜ ʠʟʨʘʹʝʥ: ʌʘʢʫʣʪʝʪ ʠʥʞʝˁʝʨʩʢʠʭ ʥʘʫʢʘ, ʋʥʠʚʝʨʟʠʪʝʪ 

ʫ ʂʨʘʛʫʿʝʚʮʫ 

ʅʘʫʯʥʘ ʦʙʣʘʩʪ (ʋɼʂ): 62-93-027.43+[621.396.029-047.27:004.42] 

ʄʝʥʪʦʨ: ʜʨ ʄʠʣʘʜʠʥ ʉʪʝʬʘʥʦʚʠ˂, ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ, ʌʘʢʫʣʪʝʪ ʠʥʞʝˁʝʨʩʢʠʭ 

ʥʘʫʢʘ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʂʨʘʛʫʿʝʚʮʫ 

III. ʆʮʝʥʘ ʠ ʦʜʙʨʘʥʘ 

ɼʘʪʫʤ ʧʨʠʿʘʚʝ: 02.03.2020 ʛʦʜʠʥʝ. 

ɹʨʦʿ ʦʜʣʫʢʝ ʠ ʜʘʪʫʤ ʧʨʠʭʚʘʪʘˁʘ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: IV-04-93/10, ʦʜ 10.02.2021 

ʛʦʜʠʥʝ. 

ʂʦʤʠʩʠʿʘ ʟʘ ʦʮʝʥʫ ʧʦʜʦʙʥʦʩʪʠ ʪʝʤʝ ʠ ʢʘʥʜʠʜʘʪʘ: 

1. ʜʨ ɹʦʛʜʘʥ ʅʝʜʠ˂, ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ, ʌʘʢʫʣʪʝʪ ʠʥʞʝˁʝʨʩʢʠʭ ʥʘʫʢʘ, ʋʥʠʚʝʨʟʠʪʝʪ 
ʫ ʂʨʘʛʫʿʝʚʮʫ, 

2. ʜʨ ʄʠʣʘʜʠʥ ʉʪʝʬʘʥʦʚʠ˂, ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ, ʌʘʢʫʣʪʝʪ ʠʥʞʝˁʝʨʩʢʠʭ ʥʘʫʢʘ, 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʂʨʘʛʫʿʝʚʮʫ, 

3. ʜʨ ɽʣʝʦʥʦʨʘ ɼʝʩʥʠʮʘ, ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ, ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ,,ʄʠʭʘʿʣʦ ʇʫʧʠʥῤ, 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʂʦʤʠʩʠʿʘ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

1. ʜʨ ɹʦʛʜʘʥ ʅʝʜʠ˂, ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ, ʌʘʢʫʣʪʝʪ ʠʥʞʝˁʝʨʩʢʠʭ ʥʘʫʢʘ, ʋʥʠʚʝʨʟʠʪʝʪ 
ʫ ʂʨʘʛʫʿʝʚʮʫ, 

2.  ʜʨ ɸʣʝʢʩʘʥʜʘʨ ɫʦʨʹʝʚʠ˂, ʜʦʮʝʥʪ, ʌʘʢʫʣʪʝʪ ʠʥʞʝˁʝʨʩʢʠʭ ʥʘʫʢʘ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ 

ʂʨʘʛʫʿʝʚʮʫ  

3. ʜʨ ɽʣʝʦʥʦʨʘ ɼʝʩʥʠʮʘ, ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ, ʊʝʭʥʠʯʢʠ ʬʘʢʫʣʪʝʪ ,,ʄʠʭʘʿʣʦ ʇʫʧʠʥῤ, 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ɼʘʪʫʤ ʦʜʙʨʘʥʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 
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ʇʈɽɼɻʆɺʆʈ 

 

ɸʥʘʣʠʟʘ ʠ ʧʨʦʫʯʘʚʘˁʝ ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜˁʝ ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʘʥʘʣʠʟʠ ʠ ʧʨʦʫʯʘʚʘˁʫ 

ʬʣʝʢʩʠʙʠʣʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʩʠʩʪʝʤʘ. ʀʤʘʿʫ˂ʠ ʪʦ ʫ ʚʠʜʫ, ʦʚʠ ʩʠʩʪʝʤʠ  ʩʫ ʦʩʥʦʚʥʠ ʯʠʥʠʦʮʠ 

ʩʘʚʨʝʤʝʥʝ ʧʨʦʠʟʚʦʜʥʝ ʦʨʠʿʝʥʪʘʮʠʿʝ, ʫʩʤʝʨʝʥʠ ʥʘ ʘʫʪʦʤʘʪʠʟʘʮʠʿʫ ʧʨʦʠʟʚʦʜʥʠʭ ʧʨʦʮʝʩʘ. 

ʇʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤ ʩʘʩʪʦʿʠ ʩʝ, ʫ ʧʨʠʥʮʠʧʫ, ʦʜ ʪʝʭʥʦʣʦʰʢʠʭ, ʪʝʭʥʠʯʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʧʦʜʩʠʩʪʝʤʘ, ʫ ʢʦʿʠ ʿʝ ʫʢˀʫʯʝʥ ʠ ˀʫʜʩʢʠ ʬʘʢʪʦʨ. ʋ ʪʦʤ ʩʤʠʩʣʫ, ʬʣʝʢʩʠʙʠʣʥʠ ʧʨʦʠʟʚʦʜʥʠ 

ʩʠʩʪʝʤ ʠʤʘ ʩʪʨʫʢʪʫʨʫ ʩʘʩʪʘʚˀʝʥʫ ʠʟ: ʪʝʭʥʠʯʢʦ-ʪʝʭʥʦʣʦʢʠʭ ʢʦʤʧʦʥʝʥʘʪʘ:  Hardware ʠ 

ʫʧʨʘʚˀʘʯʢʦ-ʧʨʦʛʨʘʤʩʢʠʭ ʢʦʤʧʦʥʝʥʘʪʘ Software. 

ɺʝ˂ʠʥʘ ʧʦʩʪʦʿʝ˂ʠʭ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ ʪʨʘʥʩʧʦʨʪʦʤ ʫ ʜʦʤʝʥʫ ʬʣʝʢʩʠʙʠʣʥʝ 

ʧʨʦʠʟʚʦʜˁʝ ʠʤʘ  ʥʝʜʦʩʪʘʪʢ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ ʠ ʘʛʠʣʥʦʩʪʠ. ʆʚʦ ʿʝ ʥʘʨʦʯʠʪʦ ʟʘʩʪʫʧˀʝʥʦ ʢʦʜ 

ʧʨʦʠʟʚʦʜˁʝ ʚʝ˂ʝʛ ʙʨʦʿʘ ʨʘʟʥʦʣʠʢʠʭ, ʢʦʤʣʠʢʦʚʘʥʠʿʠʭ ʧʨʦʠʟʚʦʜʘ ʤʘˁʝʛ ʛʘʙʘʨʠʪʘ, ʢʦʿʠ 

ʟʘʭʪʝʚʘʿʫ ʙʨʟʫ ʧʨʦʤʝʥʫ ʧʨʦʠʟʚʦʚʦʜʥʦʛ ʧʨʦʛʨʘʤʘ,  ʩʘ ʢʨʘ˂ʠʤ ʚʨʝʤʝʥʠʤʘ ʦʙʨʘʜʥʦʛ ʧʨʦʮʝʩʘ ʠ 

ʩʣʦʞʝʥʠʿʠʤ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʭʪʝʚʠʤʘ ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ ʪʿ. ʩʣʦʞʝʥʠʿʠʤ ʤʘʥʠʧʫʣʘʮʠʦʥʠʤ 

ʟʘʭʪʝʚʠʤʘ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ ʚʝ˂ ʫ ʬʘʟʠ ʩʘʤʦʛ ʪʨʘʥʩʧʦʨʪʘ ʤʦʛʫ˂ʝ ʿʝ ʠʩʢʦʨʠʩʪʠʪʠ 

ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʧʨʦʠʟʚʦʜʫ ʫ ʮʠˀʫ ʧʦʙʦˀʰʘˀʘ ʫʧʨʘˀʘˁʘ ʧʨʦʮʝʩʦʤ, ʧʘ ʿʝ ʦʜ ʩʫʰʪʠʥʩʢʦʛ 

ʟʥʘʯʘʿʘ ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ ʩʚʘʢʦʛ ʜʝʣʘ ʢʦʿʠ ʩʝ ʢʨʝ˂ʝ ʫ ʦʢʚʠʨʫ ʬʣʝʢʩʠʙʠʣʥʠʭ 

˂ʝʣʠʿʘ (ʰʠʨʝ ʩʠʩʪʝʤʘ), ʰʪʦ ʿʝ ʠ ʜʝʣʠʤʠʯʥʦ ʟʘʩʪʫʧˀʝʥʦ ʢʦʜ ʚʝ˂ʠʥʝ ʧʦʩʪʦʿʝ˂ʠʭ ʩʠʩʪʝʤʘ. 

ɻʣʘʚʥʘ ʤʦʪʠʚʘʮʠʿʘ ʟʘ ʨʘʜ ʥʘ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝʩʪʝ ʧʦʙʦˀʰʘˁʝ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ 

ʜʠʜʘʢʪʠʯʢʠʭ ʬʣʝʢʩʠʙʠʣʥʠʭʠʭ ˂ʝʣʠʿʘ ʟʘʩʥʦʚʘʥʝ ʥʘ ʫʧʦʪʨʝʙʠ RFID ʪʝʭʥʦʣʦʛʠʿʝ. 

ʆʚʦʤ ʧʨʠʣʠʢʦʤ ʩʝ ʟʘʭʚʘˀʫʿʝʤ, ʨʝʜʦʚʥʦʤ ʧʨʦʬʝʩʦʨʫ ʫ ʧʝʥʟʠʿʠ ʜʨ ʉʣʘʚʢʫ ɸʨʩʦʚʩʢʦʤ ʢʦʿʠ ʤʠ ʿʝ 

ʩʚʦʿʠʤ ʩʘʚʝʪʠʤʘ, ʩʪʨʫʯʥʦʩʪʠ, ʟʥʘˁʝʤ, ʠʩʢʫʩʪʚʦʤ, ʩʫʛʝʩʪʠʿʝ ʠ ʧʦʜʨʰʮʠ ʟʥʘʯʘʿʥʦ ʜʦʧʨʠʥʝʦ 

ʢʚʘʣʠʪʝʪʫ ʩʘʜʨʞʘʿʘ ʜʠʩʝʨʪʘʮʠʿʝ. 
ɺʠʜʘʥ ʜʦʧʨʠʥʦʩ, ʢʨʦʟ ʩʫʛʝʩʪʠʿʝ, ʩʘʚʝʪʝ, ʧʦʜʨʰʢʫ ʠ ʫʢʘʟʠʚʘˁʝ ʥʘ ʙʠʪʥʝ ʝʣʝʤʝʥʪʝ ʢʦʨʠʩʥʝ ʟʘ 

ʠʟʨʘʜʫ ʜʠʩʝʨʪʘʮʠʿʝ, ʜʘʦ ʿʝ ʧʨʦʬ. ʜʨ ɹʦʛʜʘʥ ʅʝʜʠ˂, ʪʝ ʤʫ ʩʝ  ʥʝʠʟʤʝʨʥʦ ʟʘʭʚʘˀʫʿʝʤ. ɿʘʭʚʘˀʫʿʝʤ 

ʩʝ ʧʨʦʬʝʩʦʨʫ ʜʨ ʄʠʣʘʥʫ ɽʨʠ˂ʫ, ʥʘ ʩʘʚʝʪʠʤʘ ʠ ʧʦʜʨʰʮʠ ʪʦʢʦʤ ʠʟʨʘʜʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

ɿʘʭʚʘˀʫʿʝʤ ʩʝ ʩʚʦʤ ʤʝʥʪʦʨʫ ʨʝʜʦʚʥʦʤ ʧʨʦʬʝʩʦʨʫ ʜʨ ʄʠʣʘʜʠʥʫ ʉʪʝʬʘʥʦʚʠ˂ʫ ʥʘ ʩʪʨʫʯʥʦʿ 

ʧʦʤʦ˂ʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʩʫʛʝʩʪʠʿʘʤʘ, ʫʣʦʞʝʥʦʤ ʪʨʫʜʫ ʠ ʫʪʨʦʰʝʥʦʤ ʚʨʝʤʝʥʫ. ʇʦʩʝʙʥʦ ʩʘʤ ʤʫ 

ʟʘʭʚʘʣʘʥ ʠ ʥʘ ʪʦʤʝ ʰʪʦ ʿʝ ʩʚʦʿʝ ʠʩʢʫʩʪʚʦ ʠ ʟʥʘˁʝ ʥʝʩʝʙʠʯʥʦ ʧʦʜʝʣʠʦ ʩʘ ʤʥʦʤ ʠ ʰʪʦ ʿʝ ʧʨʘʚʠʤ 

ʩʘʚʝʪʠʤʘ ʢʘʦ ʠ ʘʨʛʫʤʝʥʪʠʤʘ ʫʩʤʝʨʘʚʘʦ ʤʦʿʘ ʨʘʟʤʠʰˀʘˁʘ ʠ ʟʘʢˀʫʯʠʚʘˁʘ, ʰʪʦ ʤʠ ʿʝ 

ʚʠʰʝʩʪʨʫʢʦ ʧʦʤʦʛʣʦ ʫ ʠʟʨʘʜʠ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

ʅʝʠʟʤʝʨʥʫ ʟʘʭʚʘʣʥʦʩʪ ʜʫʛʫʿʝʤ ʧʨʦʬ. ʜʨ ʄʠʨʢʫ ɫʘʧʠ˂ʫ, ʥʘ ʠʜʝʿʠ ʢʦʨʠʰ˂ʝˁʘ ʝʚʠʜʝʥʮʠʦʥʠʭ 

ʩʠʩʪʝʤʘ ʫ ʜʠʩʝʨʪʘʮʠʿʠ. 

ʅʘ ʢʨʘʿʫ, ʥʘʿʚʝ˂ʫ ʟʘʭʚʘʣʥʦʩʪ ʜʫʛʫʿʝʤ ʩʚʦʿʦʿ ʧʦʨʦʜʠʮʠ ʩʫʧʨʫʟʠ ʄʘʨʠʿʘʥʠ ʠ ʩʠʥʫ ɼʘʤʿʘʥʫ ʥʘ 

ʙʝʩʢʨʘʿʥʦʿ ʧʦʜʨʰʮʠ ʠ ʨʘʟʫʤʝʚʘˁʫ ʪʦʢʦʤ ʠʟʨʘʜʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

 

ɹʝʦʛʨʘʜ, ʿʫʥ 2021. ʛʦʜ. 

ɻʣʠʛʦʨʠʿʝ ʄʠʨʢʦʚ 

 

 



IV  

 

ʈɽɿʀʄɽ 

ʄʆɼɽʃ ʋʇʈɸɺɲɸɳɸ ɼʀɼɸʂʊʀʏʂʀʄ ʌʃɽʂʉʀɹʀʃʅʀʄ ɴɽʃʀɱɸʄɸ 

ʇʈʀʄɽʅʆʄ  ʊɽʍʅʆʃʆɻʀɱE   

ʈɸɼʀʆʌʈɽʂɺɽʅʊʅɽ ʀɼɽʅʊʀʌʀʂɸʎʀɱɽ 

 

ʌʣʝʢʩʠʙʠʣʥʠ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤʠ (FMS) ʢʘʦ ʩʣʦʞʝʥʘ ʠ ʩʪʦʭʘʩʪʠʯʢʘ ʦʢʨʫʞʝˁʘ 

ʠʟʠʩʢʫʿʫ ʜʘˀʠ ʨʘʟʚʦʿ ʠʥʦʚʘʪʠʚʥʠʭ, ʠʥʪʝʣʠʛʝʥʪʥʠʭ ʫʧʨʘʚˀʘʯʢʠʭ ʘʨʭʠʪʝʢʪʫʨʘ ʫ ʮʠˀʫ 

ʧʦʙʦˀʰʘˁʘ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ, ʘʛʠʣʥʦʩʪʠ ʠ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʦʩʪʠ. ɼʠʩʪʨʠʙʫʪʠʚʥʠ 

ʫʧʨʘʚˀʘʯʢʠ ʩʠʩʪʝʤ, ʢʘʦ ʧʦʜʩʠʩʪʝʤ ʫʧʨʘʚˀʘˁʘ FMS, ʙʘʚʠ ʩʝ ʦʚʠʤ ʠʟʘʟʦʚʦʤ, ʫʚʦʹʝˁʝʤ 

ʦʧʪʠʤʘʣʥʦʛ ʫʧʨʘʚˀʘˁʘ ʧʨʦʮʝʩʦʤ  ʢʦʿʠ ʿʝ ʧʦʜʨʞʘʥ ʦʜ ʩʪʨʘʥʝ ʘʫʪʦʥʦʤʥʠʭ ʫʧʨʘʚˀʘʯʢʠʭ 

ʿʝʜʠʥʠʮʘ ʢʦʿʝ ʩʘʨʘʹʫʿʫ ʤʝʹʫʩʦʙʥʦ. ʂʣʘʩʠʯʥʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚˀʘˁʘ ʪʨʘʥʩʧʦʨʪʦʤ ʠʤʘʿʫ  

ʥʝʜʦʩʪʘʪʘʢ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ ʠ ʘʛʠʣʥʦʩʪʠ, ʥʘʨʦʯʠʪʦ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ ʿʝ ʨʘʟʥʦʚʨʩʥʦʩʪ 

ʧʨʦʠʟʚʦʜʘ ʠ ʟʘʩʪʫʧˀʝʥʦʩʪ ʜʝʣʦʚʘ ʤʘˁʝʛ ʛʘʙʘʨʠʪʘ ʚʝʣʠʢʘ. ʋ ʪʘʢʚʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʩʠʩʪʝʤ ʿʝ 

ʥʝʦʩʝʪˀʠʚ ʟʘ ʩʣʫʯʘʿʥʝ Ăʘʜ-ʭʦʢò ʜʦʛʘʹʘʿʝ. ʇʦʨʝʜ ʧʨʘ˂ʝˁʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʠ ʢʘʪʝʛʦʨʠʟʘʮʠʿʝ 

ʜʝʣʦʚʘ ʧʫʪʝʤ ʪʝʭʥʦʣʦʛʠʿʝ ʨʘʜʠʦ ʬʨʝʢʚʝʥʪʥʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ (RFID), ʢʦʨʠʰ˂ʝˁʝʤ ʠʩʪʝ, 

ʫʚʝʜʝʥʘ ʩʫ ʫ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʪʝʭʥʠʯʢʦ-ʪʝʭʥʦʣʦʰʢʠ ʧʘʨʘʤʝʪʨʠ. ʌʣʝʢʩʠʙʠʣʥʠ ʩʠʩʪʝʤ ʪʘʜʘ 

ʦʩʪʚʘʨʫʿʝ ʤʦʛʫ˂ʥʦʩʪ ʨʘʜʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʧʨʦʮʝʩʘ, ʠ ʦʩʣʦʙʘʹʘ ʨʘʯʫʥʘʨʩʢʝ ʨʝʩʫʨʩʝ ʟʘ 

ʜʨʫʛʝ ʟʘʜʘʪʢʝ. ʊʘʢʦʹʝ ʬʣʝʢʩʠʙʠʣʥʠ ʩʠʩʪʝʤ ʜʦʙʠʿʘ ʢʘʨʘʢʪʝʨ ʘʜʘʧʪʠʚʥʦʛ ʠʥʪʝʣʠʛʝʥʪʥʦʛ 

ʩʠʩʪʝʤʘ. 

 

ʅʘʫʯʥʠ ʮʠˀ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʧʦʙʦˀʰʘʥʠ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʜʠʜʘʢʪʠʯʢʦʛ 

ʬʣʝʢʩʠʙʠʣʥʦʛ ʧʨʦʠʟʚʦʜʥʦʛ ʩʠʩʪʝʤʘ ʟʘʩʥʦʚʘʥʦʛ ʥʘ RFID ʪʝʭʥʦʣʦʛʠʿʠ ʠ ʨʘʯʫʥʘʨʩʢʦʿ 

ʠʥʪʝʣʠʛʝʥʮʠʿʠ, ʠ ʧʨʝʜʩʪʘʚˀʘ ʜʦʧʨʠʥʦʩ ʨʘʟʚʦʿʘ  ʀʥʜʫʩʪʨʠʿʝ 4.0. ʋʧʦʪʨʝʙʘ ʩʘʚʨʝʤʝʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ, ʥʘ ʧʨʚʦʤ ʤʝʩʪʫ ʠʥʬʦʨʤʘʮʠʦʥʦ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʠʤʘ ʚʝʣʠʢʠ ʫʪʠʮʘʿ 

ʥʘ ʩʚʝ ʘʩʧʝʢʪʝ ʫʧʨʘʚˀʘˁʘ ʧʨʦʠʟʚʦʜʥʠʤ ʩʠʩʪʝʤʠʤʘ. 

 

ʀʩʧʠʪʠʚʘʥʠ ʤʦʜʝʣ, ʠʟ ʢʦʛ ʧʨʦʠʟʣʘʟʠ ʩʦʬʪʚʝʨʩʢʦ ʨʝʰʝˁʝ, ʧʨʫʞʘ ʤʦʛʫ˂ʥʦʩʪ ʜʘ 

ʦʩʤʠʰˀʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜʥʝ ˂ʝʣʠʿʝ ʧʦʢʘʞʝ ʜʘ ʿʝ ʧʨʝʜʦʯeʥʠ ʦʢʚʠʨ 

ʩʧʦʩʦʙʥʠʿʠ ʦʜ ʚʝ˂ʠʥʝ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠʭ ʫ ʩʘʜʘʰˁʦʿ ʦʙʨʘʟʦʚʥʦʿ ʠ ʧʨʦʠʟʚʦʜʥʦʿ ʧʨʘʢʩʠ, 

ʥʘʨʦʯʠʪʦ ʘʢʦ ʿʝ ʧʨʦʮʝʩ ʜʠʥʘʤʠʯʘʥ, ʥʝʧʦʟʥʘʪ ʫʧʨʘʚˀʘˁʫ ʠ ʠʤʘ ʟʘʭʪʝʚʝ 

ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʦʩʪʠ. 

 

ʎʠˀʥʘ ʛʨʫʧʘ ʦʙʫʭʚʘʪʘ ʜʠʜʘʢʪʠʯʥʝ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ (FMC) ʯʠʿʫ ʢʦʥʬʠʛʫʨʘʮʠʿʫ 

ʯʠʥʝ: CNC ʤʘʰʠʥʝ, ʜʦʜʘʚʘʯʠ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʦʙʦʪ ʢʦʿʠ ʠʭ ʦʧʩʣʫʞʫʿʝ. ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ 

ʦʙʘʚˀʝʥʦ ʥʘ ˂ʝʣʠʿʘʤʘ ʠ ʦʧʨʝʤʠ ʥʘʿʚʠʰʝ ʟʘʩʪʫʧˀʝʥʦ ʿʫ ʦʙʨʘʟʦʚʥʦʤ ʩʠʩʪʝʤʫ ʈʝʧʫʙʣʠʢʝ 

ʉʨʙʠʿʝ. ʂʘʢʦ ʩʝ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʦʜʥʦʩʠ ʥʘ ʜʠʜʘʢʪʠʯʢʝ FMC, ʨʝʰʘʚʘˁʫ ʫʧʨʘʚˀʘʯʢʝ 

ʧʨʦʙʣʝʤʘʪʠʢʝ ʧʨʠʢˀʫʯʝʥʝ ʩʫ ʠ ʧʦʩʪʘʚʢʝ ʢʦʿʝ ʩʘʛʣʝʜʘʚʘʿʫ ʝʣʝʤʝʥʪʝ ʜʠʜʘʢʪʠʯʢʦʛ ʧʨʠʩʪʫʧʘ, 

ʰʪʦ ʫʢˀʫʯʫʿʝ ʩʪʝʧʝʥ ʧʝʨʮʝʧʮʠʿʝ, ʫʯʝˁʝ ʠ ʧʨʦʰʠʨʝˁʝ ʟʥʘˁʘ, ʟʘʢˀʫʯʠʚʘˁʝ ʠ ʨʝʘʢʮʠʿʫ 

ʩʣʫʰʘʣʘʮʘ.  ʊʝʩʪʠʨʘˁʝ, ʚʝʨʠʬʠʢʘʮʠʿʘ ʠ ʚʘʣʠʜʘʮʠʿʘ ʨʘʟʚʠʿ ʝʥʦʛ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ FMC 

ʨʝʘʣʠʟʦʚʘʥʘ ʿʝ ʢʦʨʠʰ˂ʝˁʝʤ ʝʚʠʜʝʥʮʠʦʥʠʭ ʤʨʝʞʘ, ʧʨʠʤʝʥʦʤ ʩʦʬʪʚʝʨʘ McEvidence ʠ 

ʘʥʘʣʠʟʦʤ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ ʟʘ ʜʚʘ ʪʠʧʘ ʜʠʜʘʢʪʠʯʢʠʭ ʬʣʝʢʩʠʙʠʣʥʠʭ ˂ʝʣʠʿʘ.  

ʊʝʩʪʠʨʘˁʝʤ ʠʩʧʠʪʠʚʘʥʦʛ ʤʦʜʝʣʘ ʧʦʪʚʨʹʫʿʫ ʩʝ ʧʦʩʪʘʚˀʝʥʝ ʭʠʧʦʪʝʟʝ ʠ ʜʘʿʝ ʩʝ ʧʨʦʩʪʦʨ 

ʟʘ ʜʘˀʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʫʥʘʧʨʝʹʝˁʘ ʰʪʦ ʿʝ ʠ ʧʨʝʜʦʯʝʥʦ ʫ ʟʘʢˀʫʯʥʠʤ ʨʘʟʤʘʪʨʘˁʠʤʘ 

ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

  

ʂˀʫʯʥʝ ʨʝʯʠ:  ʈʦʙʦʪ, RFID, Tʘʛ, FMC, FMS, Aʛʝʥʪ, ʄacro, CNC ʤʘʰʠʥʝ.  
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ABSTRACT 

THE MANAGEMENT MODEL OF DIDACTIC FLEXIBLE CELLS USING 

TECHNOLOGIES OF 

RADIO FREQUENCY IDENTIFICATION  

 

Flexible manufacturing systems as complex and stochastic environments require the 

development of innovative, intelligent control architectures in order to improve flexibility, agility 

and reconfiguration. The distribution management system, as a subsystem of FMS management, 

addresses this challenge, introducing the optimal process management that is supported by 

autonomous management units cooperating with each other. Classic transport management systems 

lack flexibility and agility, especially in cases where the variety of products and the representation 

of smaller parts is large. In such cases, the system is insensitive to random "ad-hoc" events. In 

addition to the monitoring, identification and categorization of parts via radio frequency 

identification (RFID) technology, using the same, the technical-technological parameters were 

introduced into the management model. The flexible system then enables the possibility of working 

in real time of the process, and frees up computer resources for other tasks. Also, the flexible system 

acquires the character of an adaptive intelligent system. 

The scientific goal of the PhD dissertation is to improved the management model of a 

didactic flexible production system based on RFID technology and computer intelligence, and 

represents a contribution to the development of Industry 4.0. The use of modern technologies, 

primarily information and communication technologies, has a great impact on all aspects of 

production systems management. 

The tested model, the software solution is derived from, provides an opportunity for the 

designed architecture of a flexible production cell to show that the presented framework is more 

efficient  than the most implemented ones in the current educational and production practice, 

especially if the process is dynamic, unknown to management and has reconfigurability 

requirements. 

The target group includes didactic flexible cells (FMC) whose configuration consists of: 

CNC machines, material feeders and the robot that serves them. The research was performed on 

cells and equipment most represented in the educational system of the Republic of Serbia. As the 

management model refers to didactic FMC, the solution of management problems is accompanied 

by settings that consider the elements of the didactic approach, which includes the degree of 

perception, learning and expansion of knowledge, the reasoning and reaction of listeners. The 

testing, verification and validation of the developed FMC management model was realized using 

record networks, applying the McEvidence software and analysing the management model for two 

types of didactic flexible cells. 

By testing the examined model, the set hypotheses are confirmed and space is given for 

further research and improvements, which is presented in the concluding remarks of the doctoral 

dissertation. 

Keywords: Robot, RFID, Tag, FMC, FMS, Agent, Macro, CNC machines.  
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ʧʨʦʠʟʚʦʜʝ ʩʘʤʦ ʿʝʜʘʥʧʫʪ 

PDM ʝʥʛʣʝʩʢʠ Product Data Management ï ʫʧʨʘʚˀʘˁʝ ʧʦʜʘʮʠʤʘ ʦ ʧʨʦʠʟʚʦʜʫ 
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PLC ʝʥʛʣʝʩʢʠ Programmable Logic Controller - ʧʨʦʛʨʘʤʘʙʠʣʥʠ ʣʦʛʠʯʢʠ 

ʢʦʥʪʨʦʣʝʨ 

PERA ʝʥʛʣʝʩʢʠ Production Engineering Research Association - ʙʨʠʪʘʥʩʢʦ ʫʜʨʫʞʝˁʝ 

ʧʨʦʠʟʚʦʜʥʠʭ ʠʥʞʝˁʝʨʘ 

PUD ʝʥʛʣʝʩʢʠ Program-global User Data - ʚʘʨʠʿʘʙʣʝ ʥʘʤʝˁʝʥʝ ʧʨʦʛʨʘʤʠʤʘ ʠ 

ʧʦʪʧʨʦʛʨʘʤʠʤʘ ʫʧʨʘʚˀʘʯʢʝ ʿʝʜʠʥʠʮʝ SINUMERIK 

QR ʝʥʛʣʝʩʢʠ Quick Response ï QR ʢʦʜ, ʤʘʨʠʯʥʠ ʢʦʜ, ʜʚʦʜʠʤʝʥʟʠʦʥʘʣʥʠ ʙʘʨ-ʢʦʜ 

R ʝʥʛʣʝʩʢʠ R  ʠʣʠ ROM-Read-Only Memory - ʿʝ ʚʨʩʪʘ ʪʨʘʿʥʝ ʤʝʤʦʨʠʿʝ ʢʦʿʘ ʩʝ 

ʢʦʨʠʩʪʠ ʫ ʨʘʯʫʥʘʨʠʤʘ ʠ ʜʨʫʛʠʤ ʝʣʝʢʪʨʦʥʩʢʠʤ ʫʨʝʹʘʿʠʤʘ 

 

RF ʝʥʛʣʝʩʢʠ Radio Frequency ï ʨʘʜʠʦ ʬʨʝʢʚʝʥʪʘʥ  

 

RFID ʝʥʛʣʝʩʢʠ     Radio-Frequency Identification - ʨʘʜʠʦ ʬʨʝʢʚʝʥʪʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ 

 

ROS ʝʥʛʣʝʩʢʠ RObotic Slides ï ʢʣʠʟʘʯ ʨʦʙʦʪʘ 

 

RSSI ʝʥʛʣʝʩʢʠ Received Signal Strength Indication ï ʧʨʠʤˀʝʥʘ ʿʘʯʠʥʘ ʩʠʛʥʘʣʘ  

 

SMA ʝʥʛʣʝʩʢʠ Service Manager Agent ï ʩʝʨʚʠʩ ʤʝʥʘ˅ʝʨ ʘʛʝʥʪ 

SOA ʝʥʛʣʝʩʢʠ Service Oriented Architecture ï ʩʝʨʚʠʩʥʦ ʦʨʿʝʥʪʠʩʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ 

TCP/IP ʝʥʛʣʝʩʢʠ Transmission Control Protocol ï ʛʨʫʧʘ IP ʧʨʦʪʦʢʦʣʘ 

TDOA ʝʥʛʣʝʩʢʠ Time Difference Of Arrival  ï ʚʨʝʤʝʥʩʢʘ ʨʘʟʣʠʢʘ ʫ ʧʨʠʩʧʝ˂ʫ 

TOA ʝʥʛʣʝʩʢʠ Time Of Arrival ï ʚʨʝʤʝ ʧʨʠʩʧʝ˂ʘ 

 

UHF ʝʥʛʣʝʩʢʠ Ultra High Frequency ï ʫʣʪʨʘ ʬʨʝʢʚʝʥʪʥʦ ʧʦʜʨʫʯʿʝ ʨʘʜʘ 

ʪʨʘʥʩʧʦʥʜʝʨʘ 

 

UHT ʩʨʧʩʢʠ ʋʣʪʨʘ ʢʨʘʪʢʠ ʪʘʣʘʩʠ 

 

VBS ʝʥʛʣʝʩʢʠ Voluation Based Systems -  ʩʠʩʪʝʤ ʙʘʟʠʨʘʥ ʥʘ ʚʨʝʜʥʦʚʘˁʫ 

 

VTP ʝʥʛʣʝʩʢʠ Visibility and Traceability Programme - ʫʧʨʘʚˀʘʯʢʠ ʥʠʚʦ ʢʦʿʠ 

ʜʝʬʠʥʠʰʝ ʧʨʝʛʣʝʜʥʦʩʪ ʠ ʤʦʛʫ˂ʥʦʩʪ ʧʨʘ˂ʝˁʘ ʧʨʦʠʟʚʦʜˁʝ 

WORM ʝʥʛʣʝʩʢʠ Write Once, Read Many - ʦʧʠʩʫʿʝ ʫʨʝʹʘʿ (tag) ʟʘ ʩʢʣʘʜʠʰʪʝˁʝ 

ʧʦʜʘʪʘʢʘ ʫ ʢʦʿʝʤ ʩʝ ʿʝʜʥʦʤ ʥʘʧʠʩʘʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʥʝ ʤʦʛʫ ʤʝˁʘʪʠ 

XML ʝʥʛʣʝʩʢʠ EXtensible Markup Language - ʩʪʘʥʜʘʨʜʥʠ ʩʢʫʧ ʧʨʘʚʠʣʘ ʟʘ 

ʜʝʬʠʥʠʩʘˁʝ ʬʦʨʤʘʪʘ ʧʦʜʘʪʘʢʘ ʫ ʝʣʝʢʪʨʦʥʩʢʦʿ ʬʦʨʤʠ 
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1.1 ʇʨʝʜʤʝʪ ʠ ʮʠˀ ʨʘʜʘ 

 

ʊʝʥʜʝʥʮʠʿʝ ʨʘʟʚʦʿʘ ʩʘʚʨʝʤʝʥʝ ʧʨʦʠʟʚʦʜˁʝ, ʘ ʢʦʿʫ ʜʝʪʝʨʤʠʥʠʰʫ ʟʘʭʪʝʚʠ ʪʨʞʠʰʪʘ, ʤʦʛʫ 

ʩʝ ʜʝʬʠʥʠʩʘʪʠ ʢʨʦʟ ʟʘʭʪʝʚʝ: ʙʨʞʝ ʧʨʦʤʝʥʝ ʘʩʦʨʪʠʤʘʥʘ ʧʨʦʠʟʚʦʜʘ, ʦʨʛʘʥʠʟʦʚʘˁʝ 

ʧʨʦʠʟʚʦʜˁʝ ʫ ʤʘʣʠʤ ʩʝʨʠʿʘʤʘ, ʧʦʙʦˀʰʘˁʝ ʢʚʘʣʠʪʝʪʘ ʧʨʦʠʟʚʦʜʘ, ʧʨʦʠʟʚʦʜˁʫ Ăʧʦ 

ʥʘʨʫ˅ʙʠʥʠῤ, ʧʨʦʠʟʚʦʜˁʫ Ăʙʝʟ ʟʘʣʠʭʘῤ, ʩʢʨʘ˂ʝˁʝ ʚʨʝʤʝʥʘ ʨʘʟʚʦʿʘ ʧʨʦʠʟʚʦʜʘ ʠ ʩʣ. ʆʚʠ 

ʟʘʭʪʝʚʠ, ʯʠʿʝʤ ʩʝ ʦʩʪʚʘʨʠʚʘˁʫ ʧʨʠʙʣʠʞʘʚʘ ʩʘʚʨʝʤʝʥʘ ʧʨʦʠʟʚʦʜˁʘ ʥʠʩʫ ʥʠ ʧʨʠʙʣʠʞʥʦ 

ʦʩʪʚʘʨʠˀʚʠ ʙʝʟ ʢʦʨʠʰ˂ʝˁʘ ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜˁʝ. ʂʦʥʮʝʧʪ ʬʣʝʢʩʠʙʠʣʥʝ 

ʧʨʦʠʟʚʦʜˁʝ ʥʘʤʝ˂ʝ ʜʦʙʨʦ ʧʦʟʥʘʚʘˁʝ ʭʘʨʜʚʝʨʩʢʠʭ ʢʦʤʧʦʥʝʥʪʠ, ʢʘʢʦ ʧʨʦʠʟʚʦʜʥʠʭ ʠ 

ʫʧʨʘʚˀʘʯʢʠʭ, ʪʘʢʦ ʠ ʤʦʛʫ˂ʥʦʩʪ ˁʠʭʦʚʝ ʠʥʪʝʨʘʢʮʠʿʝ ʫ ʮʠˀʫ ʦʩʪʚʘʨʠʚʘˁʘ ʫʧʨʘʚˀʘˁʘ 

ʧʨʦʠʟʚʦʜˁʦʤ ʢʘʦ ʠ ʫʧʨʘʚˀʘˁʝ ʢʚʘʣʠʪʝʪʦʤ ʩʘʤʦʛ ʧʨʦʠʟʚʦʜʘ. 

RFID (ʝʥʛ. Radio-frequency identification) ʪʝʭʥʦʣʦʛʠʿʘ ʢʦʨʠʩʪʠ ʨʘʜʠʦ ʬʨʝʢʚʝʥʮʠʿʫ ʟʘ 

ʨʘʟʤʝʥʫ ʠʥʬʦʨʤʘʮʠʿʘ. ʀʜʝʿʘ ʦ ʩʧʘʿʘˁʫ ʨʘʜʠʦ ʬʨʝʢʚʝʥʪʥʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ (RFID) ʩʘ 

ʢʦʤʫʥʠʢʘʮʠʦʥʦ-ʠʥʬʦʨʤʘʪʠʚʥʠʤ ʩʠʩʪʝʤʠʤʘ ʬʣʝʢʩʠʙʠʣʥʠʭ ʦʙʨʘʜʥʠʭ ʩʠʩʪʝʤʘ ʧʨʫʞʘ 

ʤʦʛʫ˂ʥʦʩʪ ʦʩʪʚʘʨʝˁʘ ʧʨʝʮʠʟʥʝ ʠ ʧʦʫʟʜʘʥʝ Ăʿ ust-in-timeῤ ʘʢʚʠʟʠʮʠʿʝ ʧʦʜʘʪʘʢʘ. ʂʦʜ 

ʧʨʦʠʟʚʦʜʥʠʭ ʩʠʩʪʝʤʘ ʢʦʿʠ ʧʨʠʤʝˁʫʿʫ RFID ʪʝʭʥʦʣʦʛʠʿʫ ʟʘʧʠʩʘʥʠ ʧʦʜʘʮʠ ʤʦʛʫ ʙʠʪʠ 

ʚʝʟʘʥʠ ʟʘ ʩʚʘʢʠ ʧʨʦʠʟʚʦʜ. RFID ʯʠʪʘʯ/ʧʠʩʘʯ ʤʦʞʝ ʜʘ ʧʨʦʯʠʪʘ ʠ/ʠʣʠ ʥʘʧʠʰʝ ʧʦʜʘʪʢʝ, 

ʟʘʧʠʩʝ ʫ ʙʣʠʟʠʥʠ ʧʘʩʠʚʥʦʛ ʝʣʝʤʝʥʪʘ. ʅʘ ʧʨʠʤʝʨ, ʧʨʦʯʠʪʘʥʠ ʧʦʜʘʮʠ ʩʝ ʤʦʛʫ ʧʨʝʥʝʪʠ ʥʘ 

ʨʘʯʫʥʘʨ ʠ ʤʝʤʦʨʠʩʘʪʠ ʫ ʜʝʣʫ ʧʨʦʛʨʘʤʘ ʟʘ ʦʜʣʫʯʠʚʘˁʝ ʠ ʦʙʨʘʜʫ.  

ʇʨʠʤʝʥʦʤ RFID ʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʘˀˁʘ ʦʤʦʛʫ˂ʝʥʘ ʿʝ ʥʝ ʩʘʤʦ ʘʫʪʦʥʦʤʥʘ  ʜʠʩʪʨʠʙʫʮʠʿʘ  

ʜʝʣʦʚʘ  ʠ ʤʦʥʠʪʦʨʠʥʛ  ʩʠʩʪʝʤʘ, ʚʝ˂ ʠ ʘʫʪʦʥʦʤʥʦ ʨʝʰʘʚʘˁʝ ʫʧʨʘʚʘˀˁʘ ʪʝʭʥʠʯʢʠʤ ʧʨʦ-

ʮʝʩʠʤʘ ʫʥʫʪʘʨ ʧʦʜʩʠʩʪʝʤʘ. ʅʘ ʧʨʠʤʝʨ, FMC-ʘ, ʠʟʜʚʦʿʝʥʦʛ ʠʣʠ ʢʘʦ ʧʦʜʩʠʩʪʝʤ FMS-ʘ. 

ʊʨʝʥʫʪʥʦ, ʚʝʣʠʢʠ ʜʝʦ ʥʘʧʦʨʘ ʿʝ ʧʦʪʨʦʰʝʥ ʥʘ ʨʘʟʚʦʿ ʥʦʚʠʭ ʚʨʩʪʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ ʧʨʦ-

ʠʟʚʦʜʥʠʭ ʧʨʦʮʝʩʘ, ʢʦʿʠ ʙʠ ʙʠʣʠ ʩʧʦʩʦʙʥʠ ʜʘ ʩʘʤ ʪʝʭʥʦʣʦʰʢʠ ʧʨʦʮʝʩ ʫʯʠʥʝ 

ʬʣʝʢʩʠʙʠʣʥʠʿʠʤ, ʘʛʠʣʥʠʿʠʤ ʠ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʠʤ. 

ɱʝʜʥʘ ʦʜ ʟʥʘʯʘʿʥʠʿʠʭ ʧʨʠʤʝʥʘ RFID ʫ ʬʣʝʢʩʠʙʠʣʥʦʿ ʧʨʦʠʟʚʦʜˁʠ ʿʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʠ 

ʧʨʘ˂ʝʥʝ ʜʝʣʦʚʘ ʫ ʩʠʩʪʝʤʠʤʘ ʫʧʨʘʚˀʘˁʘ ʪʨʘʥʩʧʦʨʪʦʤ. ʋ ʟʥʘʪʥʦʿ ʤʝʨʠ ʧʦʩʪʦʿʝ˂ʠ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚˀʘˁʘ ʪʨʘʥʩʧʦʨʪʦʤ ʠʤʘʿʫ ʥʠʟʘʢ ʥʠʚʦ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ, ʩʧʦʨʦ ʨʝʘʛʫʿʫ ʥʘ ʧʨʦʤʝʥʝ 

ʧʨʦʠʟʚʦʜʥʦʛ ʧʨʦʛʨʘʤʘ, ʪʘʢʦ ʜʘ ʠʤʘʿʫ ʩʣʘʙʠʿʠ ʜʠʥʘʤʠʯʢʠ ʦʜʟʠʚ ʩʠʩʪʝʤʘ, ʧʦʩʝʙʥʦ ʫ 

ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ ʩʫ ʜʝʣʦʚʠ ʤʘˁʝʛ ʛʘʙʘʨʠʪʘ, ʚʝʣʠʢʝ ʢʦʥʬʠʛʫʨʘʮʠʦʥʝ ʨʘʟʥʦʣʠʢʦʩʪʠ ʠʣʠ 

ʤʘʣʝ ʫʯʝʩʪʘʣʦʩʪʠ ʧʦʿʘʚˀʠʚʘˁʘ.  

ʇʨʝʜʤʝʪ ʠ ʟʘʜʘʪʘʢ ʦʚʦʛ ʨʘʜʘ ʿʝ ʠʟʨʘʜʘ ʠ ʧʨʝʟʝʥʪʘʮʠʿʘ ʤʦʜʝʣʘ ï ʥʦʚʦʛ ï ʫʧʨʘʚˀʘˁʘ 

ʜʠʜʘʢʪʠʯʢʠʤ ʬʣʝʢʩʠʙʠʣʥʠʤ ʧʨʦʠʟʚʦʜʥʠʤ ʩʠʩʪʝʤʠʤʘ (ʧʦʩʝʙʥʦ FMC-a) ʟʘʩʥʦʚʘʥʦʛ ʥʘ 

RFID ʪʝʭʥʦʣʦʛʠʿʠ ʠ ʨʘʯʫʥʘʨʩʢʦʿ ʠʥʪʝʣʠʛʝʥʮʠʿʠ, ʘ ʚʘʣʠʜʘʮʠʿʘ ʠ ʚʝʨʠʬʠʢʘʮʠʿʘ ʨʝʟʫʣʪʘʪʘ 

ʧʨʝʟʝʥʪʠʨʘ ʩʝ ʢʦʤʧʘʨʘʮʠʿʦʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʩʪʫʧʥʠʭ ʨʘʟʚʠʿʝʥʠʭ ʩʠʩʪʝʤʘ ï ʤʦʜʝʣʘ, ʠ 

ʧʨʝʟʝʥʪʦʚʘʥʦʛ ʤʦʜʝʣʘ.  
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ʇʨʠ  ʠʟʨʘʜʠ ʨʘʜʘ, ʿʝʜʥʘ ʦʜ ʘʢʪʠʚʥʦʩʪʠ, ʦʙʫʭʚʘʪʠʣʘ ʿʝ ʩʘʢʫʧˀʘˁʝ, ʢʣʘʩʠʬʠʢʘʮʠʿʫ ʠ 

ʘʥʘʣʠʟʫ ʧʨʠʙʘʚˀʝʥʠʭ ʧʦʜʘʪʘʢʘ ʨʘʜʠ ˁʠʭʦʚʦʛ ʧʨʘ˂ʝˁʘ, ʘʥʘʣʠʟʝ ʧʝʨʬʦʨʤʘʥʩʠ ʧʨʦʮʝʩʘ 

ʢʘʦ ʠ ʧʦʩʪʘʚˀʝʥʠʭ ʮʠˀʝʚʘ ʧʨʦʮʝʩʘ, ʘ ʨʘʜʠ ʫʦʯʘʚʘˁʘ ˁʠʭʦʚʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, 

ʧʨʝʜʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʘʢʘ, ʫ ʮʠˀʫ ʩʘʛʣʝʜʘʚʘˁʘ ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ ʠ ʝʬʠʢʘʩʥʦʩʪʠ 

ʫʧʨʘʚˀʘˁʘ. 

ʋʧʨʘʚˀʘˁʝ ʪʨʘʥʩʧʦʨʪʦʤ, ʠʣʠ ʫ ʩʪʨʫʯʥʠʤ ʯʘʩʦʧʠʩʠʤʘ ʯʝʰ˂ʝ ʢʦʨʠʰ˂ʝʥʠ ʠʟʨʘʟ 

ʜʠʩʪʨʠʙʫʮʠʿʘ ʜʝʣʦʚʘ, ʪʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʜʝʣʦʚʘ, ʢʘʦ ʠ ʜʦʜʝˀʠʚʘˁʝ ʧʨʦʮʝʩʘ 

ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʤ ʜʝʣʦʚʠʤʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʝʛʤʝʥʪʝ ʥʘ ʢʦʿʝ ʩʝ ʧʦʪʝʥʮʠʿʘʣʥʦ ʤʦʞʝ 

ʧʨʠʤʝʥʠʪʠ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʧʨʠʤʝʥʦʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ. ʂʦʜ Ăʢʣʘʩʠʯʥʠʭñ  

ʬʣʝʢʩʠʙʠʣʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤ ʫʧʨʘʚˀʘˁʘ ʿʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥ ʪʘʢʦ ʰʪʦ 

ʛʣʘʚʥʠ ʨʘʯʫʥʘʨ, ʠʣʠ ˁʝʤʫ ʧʦʜʨʝʹʝʥ/ʠ, ʧʨʦʩʣʝʹʫʿʝ ʫʧʨʘʚˀʘʯʢʝ ʩʠʛʥʘʣʝ ʚʨʰʝ˂ʠ ʠʟʤʝʥʫ 

ʧʨʦʛʨʘʤʘ ʫ ʫʧʨʘʚˀʘʯʢʠʤ ʿʝʜʠʥʠʮʘʤʘ ʢʦʿʝ ʢʦʥʪʨʦʣʠʰʝ, ʫʧʨʘʚˀʘ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʦʙʘʚˀʘ 

ʜʨʫʛʝ ʟʘʜʘʪʢʝ ʢʦʿʠ ʩʫ ʤʫ ʜʦʜʝˀʝʥʠ. ɸʢʦ ʩʫ ʧʨʦʤʝʥʝ ʧʨʦʛʨʘʤʘ ʯʝʩʪʝ ʪʦ ʧʨʝʜʩʪʘʚˀʘ 

ʦʧʪʝʨʝ˂ʝˁʝ ʟʘ ʩʠʩʪʝʤ ʫʧʨʘʚˀʘˁʘ. ʆʩʠʤ ʪʦʛʘ, ʟʘ ʩʣʫʯʘʿ ʧʦʿʘʚʝ ʥʝʧʦʟʥʘʪʝ ʩʠʪʫʘʮʠʿʝ ʢʦʿʘ 

ʩʝ ʦʛʣʝʜʘ ʫ ʠʟʤʝʥʠ ʦʙʣʠʢʘ ʠ ʜʠʤʝʥʟʠʿʘ ʦʙʨʘʪʢʘ, ʩʠʩʪʝʤ ʫʧʨʘʚˀʘˁʘ ʥʠʿʝ ʫ ʤʦʛʫ˂ʥʦʩʪʠ, ʠ 

ʥʝ ʤʦʞʝ ʘʜʝʢʚʘʪʥʦ ʜʘ ʨʝʘʛʫʿʝ ʥʘ ʪʝʭʥʦʣʦʰʢʠ ʧʦʩʪʫʧʘʢ. ʋʚʦʹʝˁʝʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʫ 

ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ FMC-ʘ ʤʦʛʫ˂ʝ ʿʝ ʩʠʩʪʝʤ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʪʠ ʠ ʧʨʠʣʘʛʦʜʠʪʠ ʫʧʨʘʚˀʘˁʝ 

ʥʦʚʠʤ ʫʩʣʦʚʠʤʘ. 

ʋ ʚʝʟʠ ʠʟʣʦʞʝʥʦʛ, ʢʘʢʦ ʿʝ Ăʧʘʤʝʪʘʥῤ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ FMC ʠʤʧʝʨʘʪʠʚ ʩʘʚʨʝʤʝʥʝ 

ʧʨʦʠʟʚʦʜˁʝ, ʘ ʦʚʘʿ ʧʦʜʨʘʟʫʤʝʚʘ ʝʜʫʢʘʮʠʿʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʧʨʦʬʠʣʘ, ʪʦ ʤʦʜʝʣʫ ʫʧʨʘʚˀʘˁʘ 

ʥʘʤʝ˂ʝ ʠ ʜʠʜʘʢʪʠʯʢʝ ʟʘʭʪʝʚʝ. ʇʨʠ ˁʠʭʦʚʦʤ ʩʘʛʣʝʜʘʚʘˁʫ, ʦʩʠʤ ʥʘʧʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʠʤʘʿʫ 

ʩʝ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʝʣʝʤʝʥʪʠ ʜʠʜʘʢʪʠʯʢʦʛ ʧʨʠʩʪʫʧʘ ʢʦʿʠ ʫʢˀʫʯʫʿʝ ʩʘʛʣʝʜʘʚʘˁʝ ʨʘʟʣʠʯʠʪʦʛ 

ʩʪʝʧʝʥʘ ʧʝʨʮʝʧʮʠʿʝ, ʥʠʚʦʘ ʫʯʝˁʘ, ʧʨʝʟʝʥʪʘʮʠʿʝ ʟʥʘˁʘ, ʟʘʢˀʫʯʠʚʘˁʘ ʠ ʨʝʘʢʮʠʿʝ ʯʠʤʝ 

ʩʠʩʪʝʤ ʩʪʠʯʝ ʢʘʨʘʢʪʝʨ  ʘʜʘʧʪʠʚʥʦʛ ʠʥʪʝʣʠʛʝʥʪʥʦʛ ʩʠʩʪʝʤʘ.  

 

1.2 ʆʩʥʦʚʥʝ ʭʠʧʦʪʝʟʝ ʦʜ ʢʦʿʠʭ ʩʝ ʧʦʣʘʟʠ 

 

ʆʩʥʦʚʥʝ ʭʠʧʦʪʝʟʝ ʦʜ ʢʦʿʠʭ ʩʝ ʧʦʣʘʟʠ ʧʨʠ ʨʘʜʫ ʥʘ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʩʫ: 

 

1. ʄʦʛʫ˂ʝ ʿʝ ʨʘʟʚʠʪʠ ʤʦʜʝʣ ʢʦʿʠ ʙʠ ʤʦʛʘʦ ʬʫʥʢʮʠʦʥʘʣʥʦ ʜʘ ʘʧʨʦʢʩʠʤʠʨʘ 

ʜʠʥʘʤʠʯʢʠ ʧʨʦʤʝʥˀʠʚʝ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʨʘʜʥʠʭ ʩʪʘˁʘ ʬʣʝʢʩʠʙʠʣʥʦʛ 

ʩʠʩʪʝʤʘ. 

ʇʨʦʫʯʘʚʘʝˁʤ ʨʝʣʝʚʘʥʪʥʝ ʣʠʪʝʨʘʪʫʨʝ ʢʣʘʩʠʯʥʠʭ, ʚʝ˂ ʨʘʟʚʠʿʝʥʠʭ, ʬʣʝʢʩʠʙʠʣʥʠʭ 

ʦʙʨʘʜʥʠʭ ʩʠʩʪʝʤʘ (˂ʝʣʠʿʘ) ʠ ˁʠʭʦʚʦʤ ʘʥʘʣʠʟʦʤ  ʤʦʛʫ˂ʝ ʿʝ ʫʪʚʨʜʠʪʠ ʠ ʜʝʬʠʥʠʩʘʪʠ 

ʬʘʢʪʦʨʝ ʥʘ ʢʦʿʝ ʩʝ ʤʦʞʝ ʧʦʪʝʥʮʠʿʘʣʥʦ ʫʪʠʮʘʪʠ  ʫ ʮʠˀʫ ʧʦʙʦˀʰʘˁʘ ʫʧʨʘʚˀʘˁʘ. ʅʝʢʠ ʦʜ 

ʬʘʢʪʦʨʘ ʩʫ ʦʜ ʨʘʥʠʿʝ ʧʦʟʥʘʪʠ ʠ ʧʨʠʩʫʪʥʠ ʫ ʣʠʪʝʨʘʪʫʨʠ ʢʘʦ ʰʪʦ ʩʫ: ʮʝʥʪʨʘʣʠʟʦʚʘʥʠ 

ʩʠʩʪʝʤ ʫʧʨʘʚˀʘˁʘ ʩʘ ʥʝʘʜʝʢʚʘʪʥʠʤ ʦʜʟʠʚʦʤ ʩʠʩʪʝʤʘ, ʪʨʦʤʦʩʪ ʥʘ ʧʦʩʪʘʚˀʝʥʝ ʟʘʜʘʪʢʝ, 

ʛʨʝʰʢʝ ʧʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʿʘ, ʩʧʦʨʦʩʪ ʫ ʦʜʟʠʚʫ ʠ ʜʨ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʨʠʩʫʪʥʠ ʩʫ ʠ 

ʩʢʨʠʚʝʥʠ ʬʘʢʪʦʨʠ. ʅʘʨʦʯʠʪʦ ʫ ʩʠʩʪʝʤʠʤʘ ʢʦʿʠ ʟʘʭʪʝʚʘʿʫ ʙʨʟʫ ʧʨʦʤʝʥʫ ʧʨʦʛʨʘʤʘ, 

ʧʨʚʝʥʩʪʚʝʥʦ ʢʦʜ CNC ʤʘʰʠʥʘʤʘ ʢʦʿʝ ʠʤʘʿʫ ʢʨʘʪʢʦ ʚʨʝʤʝ ʦʙʨʘʜʝ, ʰʪʦ ʤʦʞʝ 

ʧʨʝʜʩʪʘʚˀʘʪʠ ʫʩʢʦ ʛʨʣʦ ʫ ʧʨʦʮʝʩʥʦʤ ʮʠʢʣʫʩʫ ʠ ʤʦʞʝ ʩʝ ʦʢʘʨʘʢʪʝʨʠʩʘʪʠ ʢʘʦ ʥʝʜʦʩʪʘʪʘʢ 

ʘʛʠʣʥʦʩʪʠ ʠ ʜʠʥʘʤʠʯʥʦʩʪʠ ʩʠʩʪʝʤʘ.  

ʀʟ ʪʠʭ ʨʘʟʣʦʛʘ ʤʦʛʫ˂ʝ ʿʝ ʧʨʦʰʠʨʠʪʠ ʘʥʘʣʠʟʫ ʧʨʦʫʯʘʚʘˁʝʤ ʣʠʪʝʨʘʪʫʨʝ, ʫ ʮʠˀʫ ʩʘʟʥʘˁʘ 

ʦ ʩʘʚʨʝʤʝʥʠʤ ʤʝʪʦʜʘʤʘ ʠ ʜʦʩʪʠʛʥʫ˂ʠʤʘ ʧʨʠʤʝˁʝʥʝ ʩʝʥʟʦʨʩʢʝ ʪʝʭʥʦʣʦʛʠʿʝ, ʢʦʿʘ ʙʠ ʩʝ 



3 

 

ʤʦʛʣʘ ʠʤʧʣʝʤʝʥʪʠʨʘʪʠ  ʫ ʫʧʨʘʚˀʘˁʝ FMC-a. Oʚʘ ʧʨʦʫʯʘʚʘˁʘ  ʥʝ ʤʦʨʘʿʫ ʜʠʨʝʢʪʥʦ 

ʧʦʪʠʮʘʪʠ  ʠʟ ʧʨʠʤʝˁʝʥʠʭ, ʚʝ˂ ʧʦʩʪʦʿʝ˂ʠʭ ʨʝʰʝˁʘ ʫʧʨʘʚˀʘˁʘ ʬʣʝʢʩʠʙʠʣʥʠʭ ʦʙʨʘʜʥʠʭ 

ʩʠʩʪʝʤʘ, ʚʝ˂ ʩʝ ʤʦʛʫ ʢʘʦ ʧʘʨʮʠʿʘʣʥʘ, ʪʿ. ʜʝʣʠʤʠʯʥʘ ʫʧʦʪʨʝʙʠʪʠ ʫ ʩʠʩʪʝʤʠʤʘ ʫʧʨʘʚˀʘˁʘ. 

ʆʚʘ ʭʠʧʦʪʝʟʘ ˂ʝ ʜʘˀʝ ʙʠʪʠ ʧʨʝʜʩʪʘʚˀʝʥʘ ʜʝʪʘˀʥʦʤ ʘʥʘʣʠʟʦʤ ʨʝʣʝʚʘʥʪʥʝ ʣʠʪʝʨʘʪʫʨʝ 

ʢʦʿʘ ʿʝ ʢˀʫʯʥʘ ʠ ʦʜʥʦʩʠ  ʩʝ ʥʘ ʫʥʘʧʨʝʹʝˁʝ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ. 

 

2. ʄʦʛʫ˂ʝ ʿʝ ʦʩʪʚʘʨʠʪʠ ʘʫʪʦʤʘʪʩʢʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʜʝʣʦʚʘ, ʦʧʪʠʤʘʣʥʦ ʠ 
ʜʠʥʘʤʠʯʢʦ ʧʣʘʥʠʨʘˁʝ ʟʘʜʘʪʘʢʘ ʠ ʜʠʩʪʨʠʙʫʮʠʿʫ ʜʝʣʦʚʘ ʠʥʪʝʛʨʘʮʠʿʦʤ ʥʦʚʝ 

ʦʧʨʝʤʝ ʫ ʧʦʩʪʦʿʝ˂ʫ ʘʨʭʠʪʝʢʪʫʨʫ 

ʆʜ ʧʨʝʩʫʜʥʦʛ ʟʥʘʯʘʿʘ ʟʘ ʧʦʙʦˀʰʘˁʝ ʫʧʨʘʚˀʘˁʘ ʿʝ ʨʘʩʧʦʜʝʣʘ ʜʝʣʦʚʘ ʠ ʧʨʘ˂ʝˁʝ ʦʙʨʘʜʘʢʘ 

ʫʥʫʪʘʨ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ. ʋ ʩʪʨʘʥʦʿ ʣʠʪʝʨʘʪʫʨʠ ʪʝʨʤʠʥʦʣʦʰʢʠ  ʠʟʨʘʟʠ ʢʦʿʠ ʩʝ ʤʦʛʫ 

ʩʨʝʩʪʠ ʩʫ: ʜʠʩʪʨʠʙʫʮʠʿʘ ʜʝʣʦʚʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʜʝʣʦʚʘ ʢʘʦ ʠ ʜʦʜʝˀʠʚʘˁʝ ʧʨʦʮʝʩʘ 

ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʤ ʜʝʣʦʚʠʤʘ. ʉʘʤ ʥʘʩʣʦʚ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ, ʥʘ ʥʝʢʠ ʥʘʯʠʥ, 

ʧʨʝʜʦʜʨʝʹʫʿʝ ʧʨʠʤʝʥʫ ʨʘʜʠʦ ʬʨʝʢʚʝʥʪʥʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ, ʘʣʠ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʩʪʘˁʝ 

ʩʪʚʘʨʠ, ʤʦʨʘ ʩʝ ʩʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥˀʠʚʦʩʪʠ ʩʚʘʢʝ ʢʦʥʢʨʝʪʥʝ ʚʨʩʪʝ ʨʘʜʠʦ 

ʬʨʝʢʚʝʥʪʥʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʠ ʫʩʪʘʥʦʚʠʪʠ ʧʦʛʦʜʥʦʩʪ ˁʝʥʝ ʧʨʠʤʝʥʝ ʫ ʤʦʜʝʣʫ ʫʧʨʘʚˀʘˁʘ 

ʬʣʝʢʩʠʙʠʣʥʦʤ ˂ʝʣʠʿʦʤ. ʊʦ ʿʝ ʿʝʜʘʥ ʦʜ ʨʘʟʣʦʛʘ ʰʪʦ ʩʝ ʫ ʧʦʩʪʘʚʢʘʤʘ ʭʠʧʦʪʝʟʝ ʠʥʜʠʨʝʢʪʥʦ 

ʥʘʚʦʜʝ ʦʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ  RFID (Radio-frequency identification). 

RFID ʪʝʭʥʦʣʦʛʠʿʘ ʢʦʨʠʩʪʠ ʨʘʜʠʦ ʬʨʝʢʚʝʥʮʠʿʫ ʟʘ ʨʘʟʤʝʥʫ ʠʥʬʦʨʤʘʮʠʿʘ ʠʟʤʝʹʫ 

ʯʠʪʘʯʘ/ʧʠʩʘʯʘ (ʝʥʛ. reader/writer) ʠ ʨʘʯʫʥʘʨʘ ʧʦʚʝʟʘʥʦʛ ʫ ʤʨʝʞʫ. RFID ʩʠʩʪʝʤ 

ʢʘʨʘʢʪʝʨʠʰʫ ʪʨʠ ʧʨʠʤʘʨʥʝ ʢʦʤʧʦʥʝʥʪʝ: ʧʨʦʛʨʘʤʠʨʘʥʠ ʯʠʧ, ʪʘʛʦʚʠ (tag) ʢʘʦ ʥʦʩʠʦʮʠ 

ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʯʠʪʘʯ/ʧʠʩʘʯ. ʋ ʩʚʦʿʦʿ ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʦʿ ʧʨʠʤʝʥʠ RFID ʪʝʭʥʦʣʦʛʠʿʘ ʤʦʞʝ 

ʜʘ ʟʘʤʝʥʠ ʙʘʨ-ʢʦʜ ʩʘ ʚʝʦʤʘ ʚʝʣʠʢʦʤ ʧʦʫʟʜʘʥʦʰ˂ʫ ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʚʝʜʝʥʠ. RFID ʩʝ ʫ 

ʠʥʜʫʩʪʨʠʿʠ ʬʘʚʦʨʠʟʫʿʝ ʧʦʩʝʙʥʦ ʫ ʫʩʣʦʚʠʤʘ ʧʨʦʠʟʚʦʜˁʝ ʯʠʿʠ ʩʫ ʫʨʝʹʘʿʠ ʧʦʪʦʧˀʝʥʠ ʫ 

ʪʝʯʥʦʩʪ, ʠʟʣʦʞʝʥʠ ʧʦʚʠʰʝʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨˀʘʚʰʪʠʥʠ ʠ ʧʨʘʰʠʥʠ. ʋ ʧʨʠʣʦʛ ʦʚʦʿ 

ʪʝʭʥʦʣʦʛʠʿʠ ʠʜʝ ʠ ʯʠˁʝʥʠʮʘ ʜʘ ʩʝ RFID ʪʘʛʦʚʠ ʥʝ ʤʦʨʘʿʫ ʥʘ˂ʠ ʫ ʚʠʜʥʦʤ ʧʦˀʫ ʯʠʪʘʯʘ, 

ʪʘʢʦ ʜʘ ʩʝ ʿʝʜʥʠʤ ʯʠʪʘˁʝʤ ʤʦʞʝ ʠʩʪʦʚʨʝʤʝʥʦ ʧʨʦʯʠʪʘʪʠ ʚʠʰʝ ʨʘʟʣʠʯʠʪʠʭ ʪʠʧʦʚʘ ʪʘʛʦʚʘ.   

ɱʝʜʥʘ ʦʜ ʧʨʝʪʧʦʩʪʘʚʢʠ ʟʘ ʤʦʛʫ˂ʥʦʩʪ ʦʩʪʚʘʨʠʚʘˁʘ ʦʚʝ ʭʠʧʦʪʝʟʝ ʿʝ ʠ ʠʥʪʝʛʨʘʮʠʿʘ ʥʦʚʝ 

ʦʧʨʝʤʝ ʫ ʧʦʩʪʦʿʝ˂ʫ ʘʨʭʠʪʝʢʪʫʨʫ. ʊʦ ʟʥʘʯʠ ʜʘ ʘʨʭʠʪʝʢʪʫʨʘ FMC-ʘ ʪʨʝʙʘ ʜʘ ʠʤʘ 

ʢʦʤʧʦʥʝʥʪʝ ʢʦʿʝ ʩʫ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʝ, ʜʘ ʩʠʩʪʝʤ ʤʦʞʝ ʙʠʪʠ ʜʦʛʨʘʜˀʠʚ ʠ ʩʧʦʩʦʙʘʥ ʜʘ 

ʧʨʠʭʚʘʪʠ ʥʦʚʝ ʬʫʥʢʮʠʿʝ ʢʦʿʝ ʦʧʣʝʤʝˁʫʿʫ ʩʘʤ ʩʠʩʪʝʤ. ʇʨʦʰʠʨʠʚʘˁʝ ʩʠʩʪʝʤʘ ʧʦ ʩʚʦʤ 

ʢʘʨʘʢʪʝʨʫ ʜʦʧʨʠʥʦʩʠ ʨʘʟʚʦʿʫ ʠʥʬʦʨʤʘʪʠʚʥʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ FMC-ʘ. 

 

3. ʄʦʛʫ˂ʝ ʿʝ ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ ʫʪʠʮʘʿʥʝ ʬʘʢʪʦʨʝ ʟʘ ʧʦʙʦˀʰʘˁʝ ʫʧʨʘʚˀʘˁʘ ʠ 
ʤʦʥʠʪʦʨʠʥʛʘ 

ʄʦʛʫ˂ʝ ʿʝ ʢʨʝʠʨʘʪʠ ʪʘʢʚʫ ʘʨʭʠʪʝʢʪʫʨʫ ʢʦʿʘ ʧʦʜʨʞʘʚʘ ʜʠʟʘʿʥ, ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʠ 

ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʯʠʤʝ ʦʤʦʛʫ˂ʘʚʘ ʜʠʩʪʨʠʙʫʪʠʚʘʥ ʩʠʩʪʝʤ 

ʫʧʨʘʚˀʘˁʘ ʠ ʥʘʜʟʦʨʘ ʟʘ FMC. ʇʦʨʝʜ  ʪʦʛʘ, ʩʠʩʪʝʤ ʫʧʨʘʚˀʘˁʘ  ʙʠ ʪʨʝʙʘʦ  ʜʘ ʨʝʘʛʫʿʝ ʥʘ 

ʥʝʧʦʟʥʘʪʫ ʩʠʪʫʘʮʠʿʫ ʢʦʿʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʦʙʣʠʢ ʠ ʜʠʤʝʥʟʠʿʝ ʦʙʨʘʜʘʢʘ, ʜʘ ʧʨʠʣʘʛʦʜʠ 

ʪʨʘʥʩʧʦʨʪʥʝ ʟʘʜʘʪʢʝ ʧʨʝʤʘ ʤʦʛʫ˂ʥʦʩʪʠʤʘ  ʪʝʭʥʦʣʦʰʢʠʭ ʧʦʩʪʫʧʘʢʘ, ʜʘ ʨʝʘʛʫʿʝ ʥʘ 

ʨʝʜʦʩʣʝʜ ʠ ʧʨʠʦʨʠʪʝʪ ʦʧʝʨʘʮʠʿʘ, ʘ ʩʚʝ ʧʨʝʤʘ ʨʘʩʧʦʣʦʞʠʚʦʩʪʠ ʦʙʨʘʜʥʠʭ ʩʠʩʪʝʤʘ. 

ʋʚʦʹʝˁʝʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʤʦʛʫ˂ʝ ʿ ʝ FMC-ʫ ʜʦʜʝʣʠʪʠ ʥʦʚʝ ʟʘʭʪʝʚʝ 

ʢʦʠʿ ʛʘ ʧʨʚʝʥʩʪʝʥʦ ʜʝʮʝʥʪʨʘʣʠʟʫʿʫ, ʪʝ ʧʨʠʩʫʪʥʝ ʨʘʯʫʥʘʨʝ ʫ ʩʠʩʪʝʤʫ ʨʘʩʪʝʨʝ˂ʫʿʫ ʠ  

ʧʨʠʣʘʛʦʹʘʚʘʿʫ  ʥʦʚʠʤ ʫʩʣʦʚʠʤʘ ʫʧʨʘʚˀʘˁʘ. 
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4. ʇʦʩʤʘʪʨʘʥʠ ʧʨʦʙʣʝʤʠ ʤʦʛʫ ʩʝ ʢʘʨʘʢʪʝʨʠʩʘʪʠ ʠ ʢʘʦ ʜʠʥʘʤʠʯʢʠ ʧʨʦʙʣʝʤʠ 
ʢʦʿʠ ʩʝ ʤʦʛʫ ʨʝʰʠʪʠ ʧʨʠʤʝʥʦʤ ʘʥʘʣʠʟʝ ʠ ʦʧʪʠʤʠʟʘʮʠʿʝ 

 

ʊʝʭʥʦʣʦʰʢʠ ʧʦʜʘʮʠ ʤʦʛʫ ʙʠʪʠ ʦʙʠʤʥʠ ʰʪʦ ʟʘ ʧʦʩʣʝʜʠʮʫ ʠʤʘ ʬʫʥʢʮʠʦʥʘʣʥʫ ʜʝʦʙʫ ʠ 

ʚʠʰʝʩʪʨʫʢʦ ʯʠʪʘˁʝ/ʧʠʩʘˁʝ ʥʘ ʪʘʛʫ.  Taʢoʹʝ, ʠ ʤʘʥʠʧʫʣʘʪʠʚʥʠ ʧʦʜʘʮʠ ʧʨʠʩʫʪʥʠ ʫ 

ʦʜʨʝʹʝʥʠʤ ʩʪʘˁʠʤʘ FMC-ʘ ʤʦʛʫ ʜʦʚʝʩʪʠ ʜʦ Ăʩʝʮʢʘˁʘò,  ʥʝʦʧʭʦʜʥʠʭ ʧʦʜʘʪʘʢʘ ʟʘʧʠʩʘʥʠʭ 

ʥʘ ʪʘʛʫ. ʆʚʘʢʚʘ ʩʪʘˁʘ ʩʝ ʤʦʛʫ ʧʨʝʚʘʟʠ˂ʠ ʠʟʙʦʨʦʤ ʘʜʝʢʚʘʪʥʦʛ ʦʙʨʘʜʥʦʛ ʩʠʩʪʝʤʘ, ʢʦʜ ʢʦʿʝʛ 

ʿʝ, ʩ ʿʝʜʥʝ ʩʪʨʘʥʝ, ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ ʤʘˁʘ, ʘ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʥʠʿʝ ʫʤʘˁʝʥʘ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪ ʩʘʤʦʛ ʧʨʦʮʝʩʘ. ʀʟ ʥʘʚʝʜʝʥʠʭ ʨʘʟʣʦʛʘ, ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʧʨʝʜʚʠʹʝʥʘ 

ʘʥʘʣʠʟʘ RFID ʧʦʜʘʪʘʢʘ ʟʘ ʚʠʰʝ ʪʠʧʦʚʘ ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʬʣʝʢʩʠʙʠʣʥʠʭ ˂ʝʣʠʿʘ ʢʦʿʝ ʩʝ 

ʨʘʟʣʠʢʫʿʫ ʧʦ ʩʚʦʿʦʿ ʩʪʨʫʢʪʫʨʠ. ɸʥʘʣʠʟʘ ˂ʝ ʦʙʫʭʚʘʪʠʪʠ ʪʠʧʦʚʝ ʜʝʣʦʚʘ ʢʦʿʠ ʩʫ 

ʩʪʘʥʜʘʨʜʠʟʦʚʘʥʠ, ʠʣʠ ʥʘʿʚʠʰʝ ʠʩʢʫʩʪʚʝʥʦ ʢʦʨʠʰ˂ʝʥʠ,  ʘ ʯʠʥʝ ʧʘʣʝʪʫ ʜʝʣʦʚʘ ʯʠʿʠ ʩʪʝʧʝʥ 

ʩʣʦʞʝʥʦʩʪʠ ʦʜʛʦʚʘʨʘ ʟʘʭʪʝʚʠʤʘ ʪʠʧʠʯʥʝ ʢʦʥʬʠʛʫʨʘʮʠʿʝ FMC. ʊʘʢʦʹʝ, ʘʥʘʣʠʟʘ ˂ʝ 

ʦʙʫʭʚʘʪʠʪʠ ʨʦʪʘʮʠʦʥʝ ʠ ʧʨʠʟʤʘʪʠʯʥʝ ʜʝʣʦʚʝ.  ʉʧʨʦʚʝʜʝʥʘ ʘʥʘʣʠʟʘ, ʟʘ ʥʘʚʝʜʝʥʝ ʪʠʧʦʚʝ 

FMC ʧʨʝʤʘ ʢʦʣʠʯʠʥʠ RFID ʧʦʜʘʪʘʢʘ, ʨʝʘʣʠʟʦʚʘ˂ʝ ʩʝ ʧʨʠʤʝʥʦʤ Dempster-Shafer ʪʝʦʨʠʿʝ 

ʬʫʥʢʮʠʿʝ ʫʚʝʨʝˁʘ ʫʟ ʧʦʜʨʰʢʫ ʩʦʬʪʚʝʨʩʢʦʛ ʘʣʘʪʘ (McEvidence), ʘ ʜʦʙʠʿʝʥʠ  ʨʝʟʫʣʪʘʪʠ ˂ʝ 

ʫʢʘʟʘʪʠ ʥʘ ʦʧʨʘʚʜʘʥʦʩʪ ʠʟʙʦʨʘ ʢʦʤʧʦʥʝʥʘʪʘ ʧʨʝʤʘ ʘʥʘʣʠʟʠʨʘʥʦʿ ʛʨʫʧʘʮʠʿʠ ʜʝʣʦʚʘ. 

ʌʣʝʢʩʠʙʠʣʥʘ ˂ʝʣʠʿʘ ˂ʝ ʙʠʪʠ ʪʨʝʪʠʨʘʥʘ ʢʘʦ ʿʝʜʠʥʩʪʚʝʥʠ ʦʙʨʘʜʥʠ ʩʠʩʪʝʤ ʢʦʿʠ ʤʦʨʘ ʜʘ 

ʠʩʧʫʥʠ ʟʘʭʪʝʚʝ ʧʨʦʠʟʚʦʜʥʦʩʪʠ.  

 

1.3 ʄʝʪʦʜʝ ʠʩʪʨʘʞʠʚʘˁʘ 

 

ʋ ʦʚʦʤ ʜʝʣʫ ʨʘʜʘ ʜʘʿʫ ʩʝ ʤʝʪʦʜʝ ʢʦʿʝ ʩʫ ʢʦʨʠʰ˂ʝʥʝ ʪʦʢʦʤ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʠʟʨʘʜʫ ʦʚʝ 

ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. ʇʨʚʘ ʤʝʪʦʜʘ ʿʝ ʤʝʪʦʜʘ ʥʘʫʯʥʦʛ ʧʨʠʢʫʧˀʘˁʘ ʜʦʩʪʫʧʥʠʭ ʧʦʜʘʪʘʢʘ 

ʦ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠʤ ʬʣʝʢʩʠʙʠʣʥʠʤ ʦʙʨʘʜʥʠʤ ʩʠʩʪʝʤʠʤʘ ʟʘʩʥʦʚʘʥʠʤ ʥʘ ʩʘʚʨʝʤʝʥʠʤ 

ʧʨʦʠʟʚʦʜʥʠʤ ʬʠʣʦʟʦʬʠʿʘʤʘ. ʇʦʜʘʮʠ ʢʦʿʠ ʤʦʛʫ ʙʠʪʠ ʨʝʣʝʚʘʥʪʥʠ, ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʤʠʰˀʝˁʘ, ʘʥʘʣʠʟʝ ʠ ʟʘʢˀʫʯʢʝ ʫʦʯʝʥʝ ʦʜ ʩʪʨʘʥʝ ʢʦʨʠʩʥʠʢʘ, ʝʢʩʧʝʨʘʪʘ ʠ ʜʨʫʛʠʭ 

ʠʩʪʨʘʞʠʚʘʯʘ ʢʦʿʠ ʩʫ ʫʦʯʠʣʠ ʨʘʟʣʠʯʠʪʝ ʧʨʝʜʥʦʩʪʠ/ʥʝʜʦʩʪʘʪʢʝ ʧʨʠʤʝˁʝʥʠʭ ʤʝʪʦʜʘ ʠ 

ʪʝʭʥʠʢʘ ʫʧʨʘʚˀʘˁʘ, ʘʣʠ ʥʝ ʩʘʤʦ ʬʣʝʢʩʠʙʠʣʥʠʭ ˂ʝʣʠʿʘ (ʩʠʩʪʝʤʘ) ʚʝ˂ ʠ ˁʠʭʦʚʠʭ 

ʠʤʧʣʝʤʝʥʪʠʨʘʥʠʭ ʢʦʤʧʦʥʝʥʘʪʘ. ʅʝʦʜʨʝʹʝʥʠ ʠ ʥʝʜʦʚʦˀʥʦ ʧʨʝʮʠʟʥʠ ʧʦʜʘʮʠ ʙʠ˂ʝ 

ʧʦʩʝʙʥʦ ʘʥʘʣʠʟʠʨʘʥʠ ʠ ʧʨʦʫʯʝʥʠ, ʘ ʪʝʦʨʠʿʘ ʬʫʥʢʮʠʿʘ  ʫʚʝʨʝˁʘ  (Dempster-Shafer-ʦʚʘ 

ʪʝʦʨʠʿʘ) ʢʦʨʠʩʪʠ˂ʝ ʩʝ ʧʨʠ aʥʘʣʠʟʠ ʠ ʚʝʨʠʬʠʢʘʮʠʿʠ ʠʟʙʦʨʘ ʢʦʤʧʦʥʝʥʘʪʘ ʩʠʩʪʝʤʘ ʩʘ 

ʘʩʧʝʢʪʘ ʧʨʝʜʣʦʞʝʥʦʛ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ ʬʣʝʢʩʠʙʠʣʥʦʤ ˂ʝʣʠʿʦʤ ʠ ʢʘʧʘʮʠʪʝʪʘ ʧʦʪʨʝʙʥʠʭ 

RFID ʧʦʜʘʪʘʢʘ.  

ʋ ʧʨʝʪʝʞʥʦʿ ʤʝʨʠ ʟʘʩʪʫʧˀʝʥʝ ʩʫ ʤʝʪʦʜʝ ʘʥʘʣʠʪʠʯʢʦʛ ʧʦʩʤʘʪʨʘˁʘ ʪʝʦʨʠʿʩʢʠʭ ʠʟʚʦʨʘ 

ʧʦʜʘʪʘʢʘ ʢʘʦ ʠ ˁʠʭʦʚʘ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ. ʋ ʥʘʿʚʝ˂ʝʤ ʜʝʣʫ ʢʦʨʠʰ˂ʝʥʘ  ʝʿ ʩʪʨʫʯʥʘ 

ʣʠʪʝʨʘʪʫʨʘ ʩʪʨʘʥʠʭ ʘʫʪʦʨʘ, ʢʘʦ ʠ ʜʦʤʘ˂ʠʭ. ʋ ʠʩʪʨʘʞʠʚʘˁʫ, ʧʦʨʝʜ ʢʣʘʩʠʯʥʝ ʣʠʪʝʨʘʪʫʨʝ 

ʫ ʤʥʦʛʦʤʝ ʝʿ ʜʦʧʨʠʥʝʣʦ ʢʦʨʠʰ˂ʝˁʝ ʠʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʝʿ, ʧʨʝ ʩʚʝʛʘ web ʩʘʿʪʦʚʘ, 

e-literaturʝ ʠ ʙʘʟʝ ʧʦʜʘʪʘʢʘ ʩʘ ʠʥʪʝʨʥʝʪʘ. ɿʘ ʦʜʨʝʹʝʥʝ ʣʦʛʠʯʢʝ ʟʘʢˀʫʯʢʝ, ʤʠʰˀʝˁʘ ʠ 

ʧʨʠʢʘʟʝ ʧʨʠʭʚʘ˂ʝʥʦ ʝʿ ʟʘ ʚʘʣʠʜʥʦ ʧʨʘʢʪʠʯʥʦ ʠʩʢʫʩʪʚʦ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʟʘʧʦʩʣʝʥʠʭ ʫ 

ʠʥʜʫʩʪʨʠʿʠ ʠ ʦʙʨʘʟʦʚʥʠʤ ʫʩʪʘʥʦʚʘʤʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʠ ʫ ʩʚʝʪʫ, ʢʦʿʝʤ ʦʜʛʦʚʘʨʘ ʠ 

ʣʠʯʥʦ ʠʩʢʫʩʪʚʦ ʘʫʪʦʨʘ ʜʠʩʝʨʪʘʮʠʿʝ. 

ʄʝʪʦʜʝ ʤʦʜʝʣʠʨʘˁʘ ʜʠʥʘʤʠʯʢʠʭ ʩʠʩʪʝʤʘ ʠ ʧʨʦʚʝʨʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ, ʩ ʧʦʩʝʙʥʠʤ 

ʘʢʮʝʥʪʦʤ ʥʘ ʢʦʥʬʣʠʢʪʥʝ ʠ ʧʘʨʘʣʝʣʥʝ ʦʧʝʨʘʮʠʿʝ, ʧʨʠʤʝʥʠ˂ʝ ʩʝ ʥʘ ʧʦʯʝʪʢʫ ʩʘʤʦʛ 

ʢʦʥʮʝʧʪʘ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ ʢʘʢʦ ʙʠ ʩʝ ʧʨʠʢʘʟʘʣʦ ʢʦʿʝ ʩʚʝ ʚʨʩʪʝ ʘʢʮʠʿʘ ʪʨʝʙʘ ʧʨʠʤʝʥʠʪʠ 

ʫʥʫʪʘʨ ʟʘʤʠʰˀʝʥʦʛ ʩʠʩʪʝʤʘ, ʘʣʠ ʠ ʩʠʩʪʝʤʘ ʫ ʨʘʟʚʦʿʫ, ʘ ʩʚʝ ʫ ʮʠˀʫ ʨʝʘʣʠʟʘʮʠʿʝ ʠʜʝʿʝ. 
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ʈʝʟʫʣʪʘʪʠ ʪʘʢʚʝ ʘʥʘʣʠʟʝ ʠʟʣʦʞʠ˂ʝ ʩʝ ʢʨʦʟ ʜʠʿʘʛʨʘʤʝ ʢʦʿʠ ʧʨʠʢʘʟʫʿʫ ʩʪʨʫʢʪʫʨʫ ʠ 

ʧʦʥʘʰʘˁʝ ʩʫʙʿʝʢʪʘ ʥʘ ʥʘʿʚʠʰʝʤ ʥʠʚʦʫ ʘʧʩʪʨʘʢʮʠʿʝ ʠ ʥʝ ʦʧʠʩʫʿʫ ʧʨʝʜʤʝʪ ʜʝʪʘˀʥʦ. ʇʨʠ 

ʪʦʤ, ʜʠʿʘʛʨʘʤ ʩʣʫʯʘʿʘ ʿʝ ʨʝʣʝʚʘʥʪʘʥ ʩʘʤʦ ʟʘ ʧʨʠʢʘʟʠʚʘˁʝ ʦʜʥʦʩʘ ʤʝʹʫ ʘʢʪʝʨʠʤʘ ʠ 

ʢʦʨʠʰ˂ʝˁʝ ʩʣʫʯʘʿʝʚʘ ʩʠʩʪʝʤʘ. ʉʘʚʨʝʤʝʥʠ ʢʦʥʮʝʧʪ ʨʘʯʫʥʘʨʩʢʝ ʠʥʪʝʣʠʛʝʥʮʠʿʝ ʢʦʨʠʩʪʠ˂ʝ 

ʩʝ ʟʘ ʤʦʜʝʣʠʨʘˁʝ ʠ ʧʨʝʜʚʠʹʘˁʝ ʫʟʘʿʘʤʥʦʛ ʨʘʜʘ ʢʦʤʧʦʥʝʥʘʪʘ ʬʣʝʢʩʠʙʠʣʥʦʛ ʩʠʩʪʝʤʘ. 

ʄʝʪʦʜʘʤʘ ʩʦʬʪʚʝʨʩʢʦʛ ʠʥʞʝˁ ʝʨʩʪʚʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ RFID ʪʝʭʥʦʣʦʛʠʿʠ ʦʙʝʟʙʝʜʠ˂ʝ ʩʝ 

ʜʚʦʩʤʝʨʘʥ ʪʦʢ ʠʥʬʦʨʤʘʮʠʿʘ ʠʟʤʝʹʫ ʧʨʦʿʝʢʪʦʚʘˁʘ ʠ ʧʨʦʠʟʚʦʜˁʝ ʫ  FMC-ʫ. 

 

1.4 ʉʘʜʨʞʘʿ ʜʠʩʝʨʪʘʮʠʿʝ ʩʘ ʢʨʘʪʢʠʤ ʦʙʝʣʝʞʿʝʤ 

 

ʉʘʜʨʞʘʿ ʜʠʩʝʨʪʘʮʠʿʝ ʦʙʫʭʚʘʪʘ: 

1. ʋʚʦʜ 

2. ʇʨʠʢʘʟ ʩʪʘˁʘ ʠʟʚʝʜʝʥʠʭ ʜʠʜʘʢʪʠʯʢʠʭ ʬʣʝʢʩʠʙʠʣʥʠʭ ˂ʝʣʠʿʘ 

3. ʇʨʝʛʣʝʜ ʣʠʪʝʨʘʪʫʨʝ  

4. ʄʦʜʝʣʠ ʫʧʨʘʚˀʘˁʘ ʫ DFMS  

5. ʄʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʜʠʜʘʢʪʠʯʢʦʤ ʬʣʝʢʩʠʙʠʣʥʦʤ ˂ʝʣʠʿʦʤ 

6. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ 

7. ɿʘʢˀʫʯʘʢ 

8. ʃʠʪʝʨʘʪʫʨʘ 

 

ʇʨʚʦ ʧʦʛʣʘʚˀʝ ʜʝʬʠʥʠʰʝ ʧʨʝʜʤʝʪ ʠ ʮʠˀ ʜʠʩʝʨʪʘʮʠʿʝ, ʧʦʣʘʟʥʝ ʭʠʧʦʪʝʟʝ, ʦʯʝʢʠʚʘʥʝ 

ʨʝʟʫʣʪʘʪʝ ʠ ʤʝʪʦʜʝ ʢʦʿʝ ˂ʝ ʩʝ ʫ ʠʩʪʨʘʞʠʚʘˁʫ ʧʨʠʤʝˁʠʚʘʪʠ. ʇʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʧʦʣʘʟʥʝ 

ʭʠʧʦʪʝʟʝ, ʫʚʦʜʥʝ ʠ ʦʩʥʦʚʥʝ ʜʝʬʠʥʠʮʠʿʝ, ʢʘʦ ʠ ʦʙʿʘʰˁʝˁʘ ʧʦʿʤʦʚʘ ʥʝʦʧʭʦʜʥʠʭ ʟʘ 

ʨʘʟʫʤʝʚʘˁʝ ʧʨʦʙʣʝʤʘ ʢʦʿʠ ʜʠʩʝʨʪʘʮʠʿʘ ʪʨʝʪʠʨʘ. ʆʧʠʩʘʥʝ ʩʫ ʤʝʪʦʜʝ ʠʩʪʨʘʞʠʚʘˁʘ ʠ 

ʧʨʝʜʩʪʘʚˀʝʥʠ ʦʯʝʢʠʚʘʥʠ ʨʝʟʫʣʪʘʪʠ ʜʠʩʝʨʪʘʮʠʿʝ. ʅʘ ʢʨʘʿʫ ʫʚʦʜʥʦʛ ʨʘʟʤʘʪʨʘˁʘ ʿʝ ʜʘʪ 

ʦʢʚʠʨʥʠ ʩʘʜʨʞʘʿ ʜʠʩʝʨʪʘʮʠʿʝ. 

ʋ ʜʨʫʛʦʤ ʧʦʛʣʘʚˀʫ ʜʘʿʫ ʩʝ ʦʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʟʚʝʜʝʥʠʭ Fʄʉ/FʄS ʫʧʨʘʚˀʘʯʢʠʭ 

ʘʨʭʠʪʝʢʪʫʨʘ ʩʘ ʧʦʩʝʙʥʠʤ ʦʩʚʨʪʦʤ ʥʘ ʜʠʜʘʢʪʠʯʢʝ ʬʣʝʢʩʠʙʠʣʥʝ ʩʠʩʪʝʤʝ ʟʘʩʪʫʧˀʝʥʝ ʫ 

ʦʙʨʘʟʦʚʥʠʤ ʠʥʩʪʠʪʫʮʠʿʘʤʘ. ɼʝʬʠʥʠʩʘʥʠ ʩʫ ʦʧʰʪʠ ʠ ʧʦʩʝʙʥʠ ʧʨʦʙʣʝʤʠ ʢʦʿʠ ʧʨʘʪʝ 

ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜʥʝ ʩʠʩʪʝʤʝ ʩʘ ʥʘʛʣʘʰʝʥʦʤ ʧʨʦʙʣʝʤʘʪʠʢʦʤ ʢʦʿʘ ʧʨʘʪʠ ʜʠʜʘʢʪʠʯʢʫ 

ʦʧʨʝʤʫ. 

ʊʨʝ˂ʝ ʧʦʛʣʘʚˀʝ ʢʘʨʘʢʪʝʨʠʰʝ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘʫʯʥʠʭ ʨʘʜʦʚʘ ʢʦʿʠ ʜʘʿʫ ʧʨʝʜʥʦʩʪ ʧʨʘ˂ʝˁʫ 

ʧʨʦʠʟʚʦʜʘ ʫ ʩʠʩʪʝʤʫ, ʧʦʪʦʤ ʥʘʫʯʥʠ ʨʘʜʦʚʠ ʢʦʿʠ ʜʦʤʠʥʘʥʪʥʦ ʧʨʝʟʝʥʪʫʿʫ ʜʦʩʪʠʛʥʫ˂ʘ 

ʚʝʟʘʥʘ ʟʘ ʤʦʜʝʣʝ ʫʧʨʘʚˀʘˁʘ. ʋ ʦʚʦʤ ʧʦʛʣʘʚˀʫ  ʜʘʿʝ ʩʝ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʠ ʘʥʘʣʠʟʘ  

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʙʣʝʤʘ ʠ ʨʘʟʤʘʪʨʘʿʫ ʩʝ ʪʝʭʥʦʣʦʰʢʠ ʟʘʭʪʝʚʠ ʫ ʧʨʦʠʟʚʦʜʥʠʤ ʧʨʦʮʝʩʠʤʘ 

ʢʦʿʠ ʩʝ ʧʨʠʤʝˁʫʿʫ RFID ʪʝʭʥʦʣʦʛʠʿʠ. 

ʄʦʜʝʣʠ ʫʧʨʘʚˀʘˁʘ ʫ ʠʟʚʝʜʝʥʠʤ DFMS ʢʘʨʘʢʪʝʨʠʰʫ ʯʝʪʚʨʪʦ ʧʦʛʣʘʚˀʝ. ɼʘʪʘ ʩʫ 

ʜʝʣʠʤʠʯʥʘ ʨʝʰʝˁʘ: ʠʟʚʝʜʝʥʠʭ ʧʨʦʮʝʩʘ, ʫʧʨʘʚˀʘˁʘ ʧʨʠʤʝʥʦʤ ʪʝʭʥʦʣʦʛʠʿʝ RFID, 

ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʠʟʚʝʜʙʝ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʠʭ ʨʦʙʦʪʩʢʠʭ ʩʠʩʪʝʤʘ ʿʝʨ ʜʘʿʫ ʜʦʙʨʫ ʦʩʥʦʚʫ ʟʘ 

ʠʥʦʚʘʪʠʚʥʘ ʨʝʰʝˁʝʥʘ ʫ ʤʦʜʝʣʫ ʫʧʨʘʚˀʘˁʘ DFMC. 

ʄʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʜʠʜʘʢʪʠʯʢʝ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ ʢʘʨʘʢʪʝʨʠʰʝ ʧʝʪʦ ʧʦʛʣʘʚˀʝ. ɹʠ˂ʝ 

ʧʨʝʜʣʦʞʝʥ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ  Fʄʉ ʟʘʩʥʦʚʘʥ ʥʘ: ʧʨʠʤʝʥʠ RFID ʪʝʭʥʦʣʦʛʠʿʝ, 
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ʧʘʨʘʤʝʪʘʨʩʢʦʤ ʧʨʦʛʨʘʤʠʨʘˁʫ CNC ʤʘʰʠʥʘ, ʛʝʥʝʨʠʩʘˁʫ ʧʦʜʘʪʘʢʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ 

ʢʦʿʠ ʩʫ ʥʝʦʧʭʦʜʥʠ ʧʨʦʮʝʩʠʤʘ ʫʟ ʧʨʠʤʝʥʫ ʘʜʝʢʚʘʪʥʠʭ ʘʛʝʥʘʪʘ.  

ʋ h ʝʩʪʦʤ ʧʦʛʣʘʚˀʫ, ʧʨʠʤʝʥʦʤ  ʝʚʠʜʝʥʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, ʧʨʝʜʩʪʘʚʠ˂ʝ ʩʝ ʨʝʟʫʣʪʘʪʠ 

ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʜʦʥʦʰʝˁʘ ʦʜʣʫʢʘ ʦ ʠʟʙʦʨʫ ʢʦʥʮʝʧʪʫʘʣʥʦʛ ʨʝʰʝˁʘ 

ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ. ʋ ʩʠʪʫʘʮʠʿʘʤʘ ʧʫʥʠʤ ʥʝʦʜʨʝʹʝʥʦʩʪʠ (ʥʝʧʦʟʥʘʥʠʮʘ) ʥʝʢʝ ʨʝʘʣʥʝ 

ʧʨʦʙʣʝʤʝ ʤʦʛʫ˂ʝ ʿʝ ʠʟʤʦʜʝʣʠʨʘʪʠ ʢʘʦ ʝʚʠʜʝʥʮʠʦʥʝ ʤʨʝʞʝ. ɽʚʠʜʝʥʮʠʦʥʝ ʤʨʝʞʝ ʩʫ 

ʧʨʝʜʣʦʞʝʥʝ  ʢʘʦ ʤʦʛʫ˂ʥʦʩʪ ʧʨʦʮʝʩʫʠʨʘˁʘ ʥʝʦʜʨʝʹʝʥʦʛ ʟʥʘˁʘ ʦʧʠʩʘʥʦʛ ʬʫʥʢʮʠʿʘʤʘ 

ʫʚʝʨʝˁʘ, ʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʦʥʦʰʝˁʝ ʟʘʢˀʫʯʘʢʘ  ʥʘ ʙʘʟʠ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ. ʂʦʨʠʰ˂ʝˁʝ 

ʦʚʠʭ ʤʝʪʦʜʘ ʠ ʘʣʘʪʘ ʫ ʬʘʟʠ ʠʟʙʦʨʘ (ʧʨʦʿʝʢʪʦʚʘˁʝ ʩʠʩʪʝʤʘ) FMC  ʚʝʦʤʘ ʿʝ ʟʥʘʯʘʿʥʦ, ʘ 

ˁʠʭʦʚʘ ʧʨʠʤʝʥʘ ʤʦʨʘ ʜʘ ʙʫʜʝ ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʝʜʭʦʜʥʦ ʠʟʥʝʪʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʠʩʪʨʘʞʠʚʘˁʘ, 

ʘ ʨʘʜʠ ʫʥʘʧʨʝʹʠʚʘˁʘ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʿʝʢʪʥʦʛ ʪʠʤʘ ʟʘ ʧʦʩʪʫʧʘʢ ʜʦʥʦʰʝˁʘ ʦʜʣʫʢʘ.  

ɽʢʩʧʝʨʠʤʝʥʪʠ ʠ ʨʝʟʫʣʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʘʪʘ, ʢʦʿʠ ʩʫ ʩʘʩʪʘʚʥʠ ʜʝʦ ʦʚʦʛ ʧʦʛʣʘʚˀʘ, 

ʦʧʨʘʚʜʘʚʘʿʫ ʧʨʝʜʣʦʞʝʥʠ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ. ʅʘ ʦʩʥʦʚʫ ʩʧʨʦʚʝʜʝʥʠʭ ʘʥʘʣʠʟʘ ʤʦʛʫ ʩʝ 

ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʮʠ ʢʦʿʠ ʫʢʘʟʫʿʫ ʥʘ ʩʤʝʨʥʠʮʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʢʘʦ ʠ ʧʨʘʚʮʝ ʨʘʟʚʦʿʘ ʤʦʜʝʣʘ 

ʫʧʨʘʚˀʘˁʘ. 

ʋ ʩʝʜʤʦʤ ʧʦʛʣʘʚˀʫ  ʧʨʠʢʘʟʘʥʘ ʿʝ ʜʠʩʢʫʩʠʿʘ ʭʠʧʦʪʝʟʘ ʥʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ. 

ɸʢʮʝʥʘʪ ʿʝ ʜʘʪ ʥʘ ʦʛʨʘʥʠʯʝˁʠʤʘ ʤʦʜʝʣʘ, ʜʝʬʠʥʠʩʘʥ ʿʝ ʜʦʧʨʠʥʦʩ ʜʠʩʝʨʪʘʮʠʿʝ ʩʘ 

ʟʘʢˀʫʯʥʠʤ ʨʘʟʤʘʪʨʘˁʠʤʘ. ʊʘʢʦʹʝ, ʜʝʬʠʥʠʩʘʥʠ ʩʫ ʧʨʘʚʮʠ ʙʫʜʫ˂ʠʭ ʠʩʪʨʘʞʠʚʘˁʘ.  

ʋ ʧʦʛʣʘʚˀʫ ʦʩʘʤ ʜʘʪʘ ʿʝ ʮʠʪʠʨʘʥʘ ʣʠʪʝʨʘʪʫʨʘ. 
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2 ˜˝˕˗ˍ˔ ˞˟ˍ˺ˍ   
 

 

 

ʋ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ʜʘʪʝ ʩʫ ʦʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʟʚʝʜʝʥʠʭ FʄS ʫʧʨʘʚˀʘʯʢʠʭ 

ʘʨʭʠʪʝʢʪʫʨʘ ʩʘ ʧʦʩʝʙʥʠʤ ʦʩʚʨʪʦʤ ʥʘ ʜʠʜʘʢʪʠʯʢʝ ʬʣʝʢʩʠʙʠʣʥʝ ʩʠʩʪʝʤʝ 

ʟʘʩʪʫʧˀʝʥʝ ʫ ʦʙʨʘʟʦʚʥʠʤ ʠʥʩʪʠʪʫʮʠʿʘʤʘ. ɼʝʬʠʥʠʩʘʥʠ ʩʫ ʦʧʰʪʠ ʠ ʧʦʩʝʙʥʠ 

ʧʨʦʙʣʝʤʠ ʢʦʿʠ ʧʨʘʪʝ ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜʥʝ ʩʠʩʪʝʤʝ ʩʘ ʥʘʛʣʘʰʝʥʦʤ 

ʧʨʦʙʣʝʤʘʪʠʢʦʤ ʢʦʿʘ ʧʨʘʪʠ ʜʠʜʘʢʪʠʯʢʫ ʦʧʨʝʤʫ. ʇʨʠʢʘʟʘʥʝ ʩʫ ʜʚʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ ʩʘ ʧʦʩʝʙʥʦʩʪʠʤʘ ʢʦʿʝ ʠʭ ʢʘʨʘʢʪʝʨʠʰʫ.  

ɼʨʫʛʠ ʜʝʦ ʧʦʛʣʘʚˀʘ ʙʘʚʠ ʩʝ ʦʩʥʦʚʥʠʤ ʧʦʩʪʘʚʢʘʤʘ ʨʘʜʠʦ ʬʨʝʢʚʝʥʪʝ 

ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ, ʢʘʦ ʤʝʪʦʜʝ ʠ ʩʨʝʜʩʪʚʘ ʢʦʿʝ ʧʦʪʝʥʮʠʿʘʣʥʦ ʤʦʞʝ ʧʦʙʦˀʰʘʪʠ 

ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʦʙʨʘʜʥʦʛ ʩʠʩʪʝʤʘ. ɼʘʿʫ ʩʝ ʩʪʘʥʜʘʨʜʠ ʠ ʪʝʭʥʠʯʢʘ ʨʝʰʝˁʘ 

ʠʟʚʝʜʝʥʠʭ ʨʘʜʠʦ ʬʨʝʢʚʝʥʪʥʠʭ ʫʨʝʹʘʿʘ. 

 

2.1 ʌʣʝʢʩʠʙʠʣʥʠ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤʠ 

 

ʌʣʝʢʩʠʙʠʣʥʠ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤ (FʄS) ʿʝ ʩʠʩʪʝʤ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʢʦʜ ʢʦʛ ʧʦʩʪʦʿʠ 

ʦʜʨʝʹʝʥʠ ʩʪʝʧʝʥ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ ʢʦʿʠ ʜʘʿʝ ʤʦʛʫ˂ʥʦʩʪ ʩʠʩʪʝʤʫ ʜʘ ʨʝʘʛʫʿʝ ʫ ʩʣʫʯʘʿʫ 

ʧʨʝʜʚʠʹʝʥʠʭ ʠʣʠ ʥʝʧʨʝʜʚʠʹʝʥʠʭ ʧʨʦʤʝʥʘ. 

ʌʣeʢʩʠʙʠʣʥʠ ʧʨoʠʟʚoʜʥʠ ʩʠʩʪeʤʠ ʧʨeʜʩʪaʚˀajʫ ʢoʤʙʠʥaʮʠjʫ ʩaʩʪaʚʥʠʭ ʢoʤʧoʥeʥaʪa 

ʢoje ʯʠʥe: 

- ʥʫʤeʨʠʯʢʠ ʫʧʨaʚˀaʥe ʤaʰʠʥe aʣaʪʢe, 

- ʪʨaʥʩʧoʨʪʥʠ ʩʠʩʪeʤʠ ʨaʜʥʠʭ ʢoʤaʜa, ʠ 

- ʩʠʩʪeʤ ʫʧʨaʚˀaˁa ʢojʠ je ʪaʢo ʧoʚeʟaʥ ʜa oʤoʛʫ˂ʘʚʘ aʫʪoʤaʪʩʢʫ oʙʨaʜʫ ʤaʣʠʭ ʠ 

ʩʨeʜˁʠʭ ʩeʨʠja.  

ʇʦʜ FMS-ʦʤ ʧʦʜʨʟ͊ʫʤʝʚʘ ʩʝ ʧʨʦʠʟʚʦʜʥʘ ʦʧʨʝʤʘ, ʧʦʚʝʟʘʥʘ ʩʘ ʟʘʿʝʜʥʠʯʢʠʤ ʩʠʩʪʝʤʦʤ 
ʫʧʨʘʚˀʘˁʘ ʠ ʩʠʩʪʝʤʦʤ ʟʘ ʪʦʢ ʤʘʪʝʨʠʿʘʣʘ ʨʘʜʠ ʘʫʪʦʤʘʪʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʨʘʟʣʠʯʠʪʠʭ 
ʨʘʜʥʠʭ ʢʦʤʘʜʘ. ʆʨʛʘʥʠʟʘʮʠʿʘ ʠ ʪʝʭʥʠʯʢʘ ʧʨʦʮʝʜʫʨʘ ʢʘʦ ʠ ʧʨʦʛʨʘʤʠ ʩʫ ʪʘʢʦʹʝ ʜʝʦ 
ʩʠʩʪʝʤʘ. ʌʣʝʢʩʠʙʠʣʥʠ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʜʦʩʣʝʜʥʫ ʨʝʘʣʠʟʘʮʠʿʫ ʠʜʝʿʝ ʦ 
ʠʩʪʦʚʨʝʤʝʥʦʤ ʧʦʚʝ˂ʘˁʫ ʩʪʝʧʝʥʘ ʘʫʪʦʤʘʪʠʟʘʮʠʿʝ ʧʨʦʮʝʩʘ ʦʙʨʘʜʝ, ʪʨʘʥʩʧʦʨʪʘ ʠ 
ʤʘʥʠʧʫʣʘʮʠʿʝ ʧʨʝʜʤʝʪʘ ʠ ʘʣʘʪʘ, ʫʟ ʧʦʚʝ˂ʘˁʝ ʥʠʚʦʘ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ ʧʨʠʤʝʥʦʤ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʫʧʨʘʚˀʘʯʢʦʛ ʩʠʩʪʝʤʘ. ʀʥʪʝʛʨʘʮʠʿʦʤ ʦʙʨʘʜʥʠʭ ʩʠʩʪʝʤʘ (NC/CNC, FʄC), 

ʩʢʣʘʜʠʰʥʠʭ ʩʠʩʪʝʤʘ, ʤʘʥʠʧʫʣʘʪʠʚʥʠʭ ʩʠʩʪʝʤʘ (ʥʧʨ. IR), CAQ ʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤʘ 
ʧʦʤʦ˂ʫ IT ʬʦʨʤʠʨʘʿʫ ʩʝ ʬʣʝʢʩʠʙʠʣʥʠ ʪʝʭʥʦʣʦʰʢʠ ʩʠʩʪʝʤʠ (FTS). ɱʝʜʥʘ (SMC) ʤʘʰʠʥʩʢʘ 

˂ʝʣʠʿʘ ʠʣʠ ʚʠʰʝ ʬʣʝʢʩʠʙʠʣʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ˂ʝʣʠʿʘ (FMC) ʢʦʿʝ ʢʦʨʠʩʪʝ ʟʘʿʝʜʥʠʯʢʫ 
ʛʨʫʧʥʫ ʪʝʭʥʦʣʦʛʠʿʫ (GT), ʧʦʚʝʟʘʥʝ ʘʫʪʦʤʘʪʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʩʢʣʘʜʠʰʥʠʤ ʩʠʩʪʝʤʦʤ, 
ʘ ʫʧʨʘʚˀʘʥʝ ʧʫʪʝʤ ʨʘʯʫʥʘʨʘ ʥʘʟʠʚʘʿʫ ʩʝ ʿʝʜʥʠʤ ʠʤʝʥʦʤ FMS. 

ʉʢʨʘ˂ʝʥʠʮʝ: ʋ ʥʘʰʦʿ ʣʠʪʝʨʘʪʫʨʠ, ʢʘʢʦ ʩʪʘʨʠʿʦʿ ʪʘʢʦ ʠ ʥʦʚʠʿʦʿ, ʧʦʿʘʚˀʫʿʝ ʩʝ ʥʝʢʦʣʠʢʦ 
ʥʘʟʠʚʘ ʠ ʩʢʨʘ˂ʝʥʠʮʘ ʚʝʟʘʥʠʭ ʟʘ ʧʦʿʘʤ ʬʣʝʢʩʠʙʠʣʥʠ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤ (FPS), ʠ ʪʦ: 

¶ FʊS - ʬʣʝʢʩʠʙʠʣʥʠ ʪʝʭʥʦʣʦʰʢʠ ʩʠʩʪʝʤ, 
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¶ FʆS - ʬʣʝʢʩʠʙʠʣʠʠʤ ʦʙʨʘʜʥʠʤ ʩʠʩʪʝʤʠ,  
 

ʜʦʢ ʩʝ ʫ ʩʪʨʘʥʦʿ ʣʠʪʝʨʘʪʫʨʠ ʩʨʝ˂ʫ ʩʝ: 

¶ FMS- Flexible Manufacturing Systems (ʝʥʛʣʝʩʢʘ ʩʢʨʘ˂ʝʥʠʮʘ) 

¶ FFS ï Flexible Fertigungssysteme (ʥʝʤʘʯʢʘ ʩʢʨʘ˂ʝʥʠʮʘ). 

 

ʆʩʥʦʚʥʠ ʧʦʿʤʦʚʠ FMS ïʘ; ʌʣʝʢʩʠʙʠʣʥʠ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤʠ ʩʫ ʩʠʩʪʝʤʠ ʢʦʿʠ ʩʘʜʨʞʝ 

ʚʠʰʝ ʘʫʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʘʜʥʠʭ ˂ʝʣʠʿʘ ʢʦʿʝ ʩʫ ʧʦʚʝʟʘʥʝ ʘʫʪʦʤʘʪʠʟʦʚʘʥʠʤ ʩʠʩʪʝʤʦʤ 

ʪʨʘʥʩʧʦʨʪʘ ʦʤʦʛʫ˂ʘʚʘʿʫ˂ʠ ʠʩʪʦʚʨʝʤʝʥʫ ʦʙʨʘʜʫ ʧʨʝʜʤʝʪʘ ʨʘʟʣʠʯʠʪʠʭ ʦʙʣʠʢʘ. ʈʘʜʥʠ 

ʧʨʝʜʤʝʪʠ ʤʦʛʫ ʧʨʦ˂ʠ ʢʨʦʟ ʬʣʝʢʩʠʙʠʣʥʠ ʩʠʩʪʝʤ ʥʘ ʨʘʟʣʠʯʠʪʝ ʥʘʯʠʥʝ ʢʦʨʠʩʪʝ˂ʠ ʚʠʰʝ 

ʨʘʟʣʠʯʠʪʠʭ ʨʘʜʥʠʭ ˂ʝʣʠʿʘ/ʩʪʘʥʠʮʘ. ʌʣʝʢʩʠʙʠʣʥʠ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤʠ ʤʦʛʫ ʩʝ 

ʢʦʨʠʩʪʠʪʠ ʢʘʢʦ ʟʘ ʦʙʨʘʜʫ ʧʨʠʟʤʘʪʠʯʥʠʭ ʨʘʜʥʠʭ ʧʨʝʜʤʝʪʘ ʪʘʢʦ ʠ ʟʘ ʦʙʨʘʜʫ ʦʢʨʫʛʣʠʭ 

ʨʘʜʥʠʭ ʧʨʝʜʤʝʪʘ. ʆʙʝ ʚʨʩʪʝ ʨʘʜʥʠʭ ʧʨʝʜʤʝʪʘ ʟʘʭʪʝʚʘʿʫ ʧʦʨʝʜ ʨʘʟʣʠʯʠʪʠʭ ʤʘʰʠʥʘ ʘʣʘʪʢʠ 

ʠ ʨʘʟʣʠʯʠʪʝ ʪʨʘʥʩʧʦʨʪʥʝ ʩʠʩʪʝʤʝ. ɱʝʜʥʠ ʩʝ ʩʪʝʞʫ ʥʘ ʧʘʣʝʪʘʤʘ ʧʦʤʦ˂ʫ ʩʪʝʟʥʦʛ ʧʨʠʙʦʨʘ, 

ʧʦʿʝʜʠʥʘʯʥʦ ʠʣʠ ʛʨʫʧʥʦ, ʠ ʪʨʘʥʩʧʦʨʪʫʿʫ, ʘ ʜʨʫʛʠ ʩʝ ʫ ʚʝʣʠʢʠʤ ʢʦʣʠʯʠʥʘʤʘ ʩʘʢʫʧˀʘʿʫ 

(ʛʨʫʧʠʰʫ) ʠ ʧʦʿʝʜʠʥʘʯʥʦ ʪʨʘʥʩʧʦʨʪʫʿʫ. ʂʫʪʠʿʘʩʪʠ ʠ ʧʨʠʟʤʘʪʠʯʥʠ ʜʝʣʦʚʠ ʩʝ ʦʙʠʯʥʦ 

ʪʨʘʥʩʧʦʨʪʫʿʫ ʟʘʿʝʜʥʦ ʩʘ ʧʘʣʝʪʘʤʘ ʠ ʧʦʤʦ˂ʥʠʤ ʧʨʠʙʦʨʠʤʘ ʟʘ ʩʪʝʟʘˁʝ. ʆʚʠ ʜʝʣʦʚʠ ʩʝ ʫ 

ʟʦʥʫ ʦʙʨʘʜʝ ʜʦʚʦʜʝ ʧʦʤʦ˂ʫ  ʠʟʤʝˁʠʚʘʯʘ ʧʘʣʝʪʘ ʠʣʠ ʩʪʦʣʦʚʘ ʟʘ ʠʟʤʝʥʫ ʧʘʣʝʪʘ. ʂʦʜ 

ʦʙʨʘʜʝ ʦʙʨʪʥʠʭ ʜʝʣʦʚʘ, ʫ ʧʨʚʦʤ ʨʝʜʫ ʩʨʝ˂ʝ ʩʝ ʘʫʪʦʤʘʪ ʟʘ ʤʘʥʠʧʫʣʠʩʘˁʝ, ʯʝʰ˂ʝ ʨʦʙʦʪ. 

ʈʦʙʦʪ ʫʟʠʤʘ ʧʦʿʝʜʠʥʘʯʥʝ ʜʝʣʦʚʝ, ʿʝʜʘʥ ʟʘ ʜʨʫʛʠʤ, ʜʦʥʦʩʠ ʠʭ ʜʦ ʩʪʝʟʥʝ ʛʣʘʚʝ, ʦʙʨʘʹʝʥʝ 

ʢʦʤʘʜʝ ʟʘʤʝˁʫʿʝ ʥʝʦʙʨʘʹʝʥʠʤ ʠ ʥʘ ʢʨʘʿʫ ʦʙʨʘʹʝʥʠ ʜʝʦ ʦʜʣʘʞʝ ʩʘ ʛʦʪʦʚʠʤ ʜʝʣʦʚʠʤʘ. 

ʌʣʝʢʩʠʙʠʣʥʠ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤ ʤʦʨʘ ʜʘ ʠʩʧʫˁʘʚʘ ʩʧʝʮʠʿʘʣʥʝ ʫʩʣʦʚʝ ʧʨʦʠʟʚʦʜˁʝ ʜʘ ʙʠ 

ʨʝʥʪʘʙʠʣʥʦ ʬʫʥʢʮʠʦʥʠʩʘʦ. ʊʫ ʩʧʘʜʘʿʫ: 

1. ɸʫʪʦʤʘʪʩʢʘ ʠ, ʧʦʨʝʜ ʪʦʛʘ, ʬʣʝʢʩʠʙʠʣʥʘ ʧʨʦʠʟʚʦʜˁʘ ʟʘ ʧʦʨʦʜʠʮʫ (ʛʨʫʧʫ), ʨʘʜʥʠʭ 

ʧʨʝʜʤʝʪʘ ʢʦʿʫ ʯʠʥʝ ʨʘʜʥʠ ʧʨʝʜʤʝʪʠ ʩʣʠʯʥʦʛ ʦʙʣʠʢʘ ʠ ʠʟʨʘʜʝ. 
2. ɱʝʜʥʦʩʪʘʚʥʦ ʧʨʠʣʘʛʦʹʘʚʘˁʝ ʧʨʦʤʝʥʘʤʘ ʫʩʣʦʚˀʝʥʠʤ ʪʨʞʠʰʪʝʤ, ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ 

ʙʨʦʿ ʢʦʤʘʜʘ, ʛʝʦʤʝʪʨʠʿʫ ʠ ʪʝʭʥʦʣʦʛʠʿʫ, ʢʘʦ ʠ ʫʚʦʹʝˁʝ ʠ ʥʦʚʠʭ ʨʘʜʥʠʭ ʧʨʝʜʤʝʪʘ ʫ 
ʧʨʦʮʝʩʫ ʦʙʨʘʜʝ. 

3. ʇʦʪʧʫʥʦ ʘʫʪʦʤʘʪʠʟʦʚʘʥ ʥʘʯʠʥ ʨʘʜʘ ʩʘ ʤʠʥʠʤʘʣʥʠʤ ʨʫʯʥʠʤ ʟʘʭʚʘʪʠʤʘ, ʦʜʥʦʩʥʦ 
ʭʫʤʘʥʠʟʘʮʠʿʘ ʧʦʩʪʦʿʝ˂ʠʭ ʨʘʜʥʠʭ ʤʝʩʪʘ ʦʜʚʘʿʘˁʝʤ ˀʫʜʠ ʦʜ ʨʘʜʥʦʛ ʧʨʦʮʝʩʘ. 

4. ʄʦʛʫ˂ʥʦʩʪ ʢʘʩʥʠʿʝʛ ʨʘʟʚʦʿʘ ʫʨʝʹʘʿʘ ʙʝʟ ʚʝ˂ʝʛ ʠʩʢˀʫʯʠʚʘˁʘ ʠʟ ʧʦʛʦʥʘ ʠʣʠ ʠʟʤʝʥʝ 
ʧʦʩʪʦʿʝ˂ʝʛ ʩʠʩʪʝʤʘ. 

5. ɸʢʦ ʩʝ ʿʝʜʥʘ ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʘ ʠʩʢˀʫʯʠ ʠʟ ʨʘʜʘ, ʜʨʫʛʝ ʢʦʤʧʦʥʝʥʪʝ ʤʦʨʘʿʫ 

ʧʨʠʚʨʝʤʝʥʦ ʜʘ ʧʨʝʫʟʤʫ ˁʝʥʝ ʬʫʥʢʮʠʿʝ. 

6. ʂʦʥʩʪʨʫʢʮʠʿʘ ʪʨʝʙʘ ʙʠʪʠ ʧʦʜʝʩʥʘ ʟʘ ʩʝʨʚʠʩʠʨʘˁʝ ʜʘ ʙʠ ʩʝ ʦʣʘʢʰʘʣʦ ʦʜʨʞʘʚʘˁʝ 

ʠ ʦʪʢʣʘˁʘˁʝ ʢʚʘʨʦʚʘ. 

 

ʇʨʦʿʝʢʪʦʚʘˁʝ FMS-ʘ, ʘ ʧʦʩʝʙʥʦ ʠʟʙʦʨ ʤʘʰʠʥʘ ʢʦʿʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʚʨʰʠ ʩʝ ʧʨʝʤʘ 

ʨʘʜʥʠʤ ʧʨʝʜʤʝʪʠʤʘ ʠ ʧʨʦʠʟʚʦʜʥʠʤ ʟʘʜʘʮʠʤʘ. ʆʩʥʦʚʥʠ ʧʨʝʜʫʩʣʦʚ ʿʝ ʫʧʦʪʨʝʙʘ ʤʘʰʠʥʘ 

ʩʘ ʥʫʤʝʨʠʯʢʠʤ ʫʧʨʘʚˀʘˁʝʤ, ʠ ʪʦ ʧʦ ʤʦʛʫ˂ʥʦʩʪʠ ʠʟʚʝʜʙʠ ʫʥʠʚʝʨʟʘʣʥʠʿʠʭ CNC ʤʘʰʠʥʘ 

(ʥʧʨ. CNC ʛʣʦʜʘʣʠʮʘ). ʇʨʝʤʘ ʩʘʜʘʰˁʠʤ ʠʩʢʫʩʪʚʠʤʘ ʧʨʝʧʦʨʫʯʫʿʝ ʩʝ ʢʦʨʠʰ˂ʝˁʝ ʰʪʦ ʿʝ 

ʤʦʛʫ˂ʝ ʚʠʰʝ ʩʪʘʥʜʘʨʜʥʠʭ ʤʘʰʠʥʘ, ʠ ʪʦ ʜʚʝ ʘ ʥʘʿʚʠʰʝ ʪʨʠ, ʨʘʟʣʠʯʠʪʦʛ ʪʠʧʘ. ɸʢʦ ʿʝʜʥʘ 

ʤʘʰʠʥʘ ʟʙʦʛ ʢʚʘʨʘ ʠʣʠ ʥʝʢʦʛ ʜʨʫʛʦʛ ʨʘʟʣʦʛʘ ʧʨʝʩʪʘʥʝ ʩʘ ʨʘʜʦʤ, ʦʩʪʘʣʝ ʤʘʰʠʥʝ ʤʦʨʘʿʫ 

ʧʨʠʚʨʝʤʝʥʦ ʜʘ ʧʨʝʫʟʤʫ ˁʝʥʝ ʬʫʥʢʮʠʿʝ, ʜʘ ʙʠ ʩʝ ʩʧʨʝʯʠʦ ʧʦʪʧʫʥʠ ʟʘʩʪʦʿ ʧʨʦʠʟʚʦʜʥʦʛ 

ʩʠʩʪʝʤʘ. ʅʠʿʝʜʥʘ ʦʜ ʤʘʰʠʥʘ ʥʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ ʪʘʢʦ ʫʛʨʘʹʝʥʘ ʜʘ ʩʝ ʤʦʞʝ ʢʦʨʠʩʪʠʪʠ 

ʩʘʤʦ ʟʘ ʿʝʜʘʥ ʩʧʝʮʠʿʘʣʥʠ ʨʘʜʥʠ ʧʨʝʜʤʝʪ. ɿʘ ʩʚʘʢʫ ʤʘʰʠʥʫ ʤʦʨʘ ʜʘ ʧʦʩʪʦʿʠ ʤʦʛʫ˂ʥʦʩʪ 

ʬʣʝʢʩʠʙʠʣʥʦʛ ʢʦʨʠʰ˂ʝˁʘ, ʩʘ ʠʟʤʝʥʦʤ ʧʨʦʛʨʘʤʘ, ʘʣʘʪʘ, ʧʦʤʦ˂ʥʦʛ ʧʨʠʙʦʨʘ ʠ ʜʨ.  
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ʇʦʨʦʜʠʮʝ ʜʝʣʦʚʘ, ʟʘ ʢʦʿʝ ʩʝ ʧʨʦʿʝʢʪʫʿʝ ʬʣʝʢʩʠʙʠʣʥʘ ʧʨʦʠʟʚʦʜˁʘ, ʘʥʘʣʠʟʠʨʘʿʫ ʩʝ ʧʨʝʤʘ 

ʙʨʦʿʫ ʢʦʤʘʜʘ, ʨʘʟʥʦʚʨʩʥʦʩʪʠ ʪʠʧʦʚʘ, ʚʝʣʠʯʠʥʠ ʠ ʪʝʞʠʥʠ. ʅʘ ʦʩʥʦʚʫ ʪʦʛʘ ʫʪʚʨʹʫʿʫ ʩʝ 

ʧʦʪʨʝʙʥʝ ʨʘʜʥʝ ʦʧʝʨʘʮʠʿʝ, ʙʨʦʿ ʘʣʘʪʘ ʠʪʜ. ʇʦʣʘʟʝ˂ʠ ʦʜ ʦʚʝ ʦʩʥʦʚʝ, ʤʦʞʝ ʩʝ ʫʪʚʨʜʠʪʠ ʪʠʧ, 

ʙʨʦʿ ʠ ʚʝʣʠʯʠʥʘ ʧʦʪʨʝʙʥʠʭ ʤʘʰʠʥʘ ʘʣʘʪʢʠ. ʅʘʢʦʥ ʜʝʬʠʥʠʩʘˁʘ ʦʙʨʘʜʥʠʭ ʩʠʩʪʝʤʘ FMS-

ʘ ʩʣʝʜʠ ʘʥʘʣʠʟʘ ʠ ʠʟʙʦʨ ʪʨʘʥʩʧʦʨʪʥʦʛ ʩʠʩʪʝʤʘ ʟʘ ʬʘʤʠʣʠʿʫ ʜʝʣʦʚʘ. 

ʋ ʮʠˀʫ ʧʦʙʦˀʰʘˁʝ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ ʧʦʩʝʙʘʥ ʠʥʪʝʨʝʩ ʿʝ: ʧʦʟʥʘʚʘˁʝ ʘʨʭʠʪʝʢʪʫʨʝ 

ʩʠʩʪʝʤʘ, ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ (ʩʘ ʩʚʠʤ  ʧʨʝʜʥʦʩʪʠ, ʧʨʦʙʣʝʤʠʤʘ ʠ 

ʥʝʜʦʩʪʘʪʮʠʤʘ) ʠʟʚʝʜʝʥʠʭ ʬʣʝʢʩʠʙʠʣʥʠʭ ʩʠʩʪʝʤʘ.  ɿʥʘʯʘʿʥʦ ʿʝ ʧʦʟʥʘʚʘˁʝ ʨʘʜʘ ʩʠʩʪʝʤʘ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʧʨʦʠʟʚʦʜʥʠʤ ʩʠʪʫʘʮʠʿʘ ʢʦʿʘ ʧʨʘʪʝ ʧʨʦʠʟʚʦʜʥʠ ʧʨʦʮʝʩ. ʅʘ ʜʘˀʝ ʩʝ ʠʟʣʘʞʫ 

ʫʧʨʘʚˀʘʯʢʝ ʘʨʭʠʪʝʢʪʫʨʝ FMS ʥʘ ʢʦʿʝ ʩʝ ʧʦʪʝʥʮʠʿʘʣʥʦ ʤʦʛʫ ʧʨʠʤʝʥʠʪʠ ʥʦʚʦʨʘʟʚʠʿʝʥʠ 

ʩʝʥʟʦʨʩʢʠ ʫʨʝʹʘʿʠ, ʤʨʝʞʥʠ ʩʠʩʪʝʤʠ ʢʘʦ ʠ ʢʦʤʧʦʥʝʥʪʝ ʢʘʢʦ ʠʟʚʨʰʥʝ ʪʘʢʦ ʠ ʫʧʨʘʚˀʘʯʢʝ.   

 

2.1.1 ˗̘̌́̒̉̎́ ̭̘̔̐̑́̃́̋́ ̖́̑̉̓̆̋̓̔̑́ 
 

ʇʨʝʤʘ Dilts ʠ ʦʩʪ., FʄS ʢʣʘʩʠʯʥʫ ʫʧʨʘʚˀʘʯʢʫ ʘʨʭʠʪʝʢʪʫʨʫ, ʧʨʠʩʫʪʥʫ ʫ ʧʝʨʠʦʜʫ ʧʨʦʰʣʝ 

ʜʝʮʝʥʠʿʝ, ʢʘʨʘʢʪʝʨʠʰʝ ʥʝʢʦʣʠʢʦ ʪʠʧʦʚʘ ʚʘʨʠʿʘʥʪʥʠʭ ʠʟʚʝʜʙʠ: ʮʝʥʪʨʘʣʠʟʦʚʘʥʘ, 

ʭʠʿʝʨʘʨʭʠʩʿʢʘ, ʤʦʜʠʬʠʢʦʚʘʥʘ ʭʠʿʝʨʘʨʭʠʩʿʢʘ ʠ ʭʝʪʝʨʦʭʠʿʝʨʘʨʭʠʩʿʢʘ (Dilts et al., 1991). 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʠ ʩʠʩʪʝʤ ʫʧʨʘʚˀʘˁʘ ʢʘʨʘʢʪʝʨʠʰʫ ʛʣʦʙʘʣʥʠ ʧʨʠʩʪʫʧ ʨʝʣʝʚʘʥʪʥʠʤ 

ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʠ ʧʦʜʘʮʠʤʘ, ʜʘʿʫ˂ʠ ʤʫ ʩʧʦʩʦʙʥʦʩʪ ʣʘʢʝ ʛʣʦʙʘʣʥʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʠ 

ʠʟʙʝʛʘʚʘˁʘ ʪʝʭʥʦʣʦʰʢʠʭ ʚʠʰʢʦʚʘ ʫ ʩʢʣʘʜʠʰʪʠʤʘ. ʆʚʘʢʦ ʧʦʩʪʘʚˀʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ 

ʧʦʩʝʜʫʿʝ ʦʜʨʝʹʝʥʝ ʥʝʜʦʩʪʘʪʢʝ ʢʦʿʫ ʢʘʨʘʢʪʝʨʠʰʝ: ʚʠʩʦʢʘ ʩʣʦʞʝʥʦʩʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʦʛ 

ʫʧʨʘʚˀʘʯʢʦʛ ʩʠʩʪʝʤʘ, ʣʦʰʝ ʚʨʝʤʝ ʦʜʟʠʚʘ ʦʜ ʩʪʨʘʥʝ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠʭ ʤʘʰʠʥʘ ʠ ʫʨʝʹʘʿʘ 

ʠ ʫʦʧʰʪʝ ʚʨʣʦ ʚʝʣʠʢʫ ʪʦʣʝʨʘʥʮʠʿʫ ʥʘ ʛʨʝʰʢʝ ʮʝʣʦʛ ʩʠʩʪʝʤʘ. 

ʍʠʿʝʨʘʨʭʠʩʿʢʫ ʩʪʨʫʢʪʫʨʫ, ʦʜʣʠʢʫʿʝ ʜʝʢʦʤʧʦʟʠʮʠʿʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʝ ʩʣʦʞʝʥʝ ʩʪʨʫʢʪʫʨʝ ʫ 

ʤʘˁʝ ʝʥʪʠʪʝʪʝ. ʇʨʦʪʦʢ ʠʥʬʦʨʤʘʮʠʿʘ ʩʝ ʚʨʰʠ ʩʣʘˁʝʤ ʢʦʤʘʥʜʠ ʦʜʦʟʛʦ ʥʘ ʜʦʣʝ ʠ ʢʨʦʟ 

ʧʨʫʞʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʦʜʦʟʜʦ ʥʘ ʛʦʨʝ. ʐʪʦ ʿʝ ʝʥʪʠʪʝʪ ʚʝ˂ʠ ʠʤʘ ʨʘʟʛʨʘʥʘʪʠʿʫ  (ʚʝ˂ʫ) 

ʭʠʿʝʨʘʨʭʠʿʫ ʠ ʫʚʝ˂ʘˁʝ ʠʟʜʘʪʠʭ ʠ ʧʨʠʤˀʝʥʠʭ ʢʦʤʘʥʜʠ. ʂʘʨʘʢʪʝʨʠʩʪʠʯʘʥ ʧʨʠʤʝʨ 

ʧʨʦʠʟʚʦʜʥʝ ʭʠʿʝʨʘʨʭʠʩʿʢʝ ʘʨʭʠʪʝʢʪʫʨʝ ʿʝ ʘʨʭʠʪʝʢʪʫʨʘ ʩʘʛʨʘʹʝʥʘ ʥʘ ʙʣʦʢʦʚʩʢʦʤ 

ʧʨʠʥʮʠʧʫ, ʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʿʝ ʟʘʩʥʦʚʘʥʘ ʥʘ ˂ʝʣʠʿʩʢʦʤ ʧʨʠʥʮʠʧʫ (ʥʠʚʦʫ) (Browne, 1988). 

ʇʨʝʜʥʦʩʪʠ ʭʠʿʝʨʘʨʭʠʩʿʢʦʛ ʫʧʨʘʚˀʘˁʘ, ʧʨʝʤʘ Duffie & Prabhu ʩʫ: ʩʥʘʛʘ (ʨʦʙʫʩʥʦʩʪ), ʙʨʟʦ 

ʚʨʝʤʝ ʦʜʟʠʚʘ, ʧʨʝʜʚʠʜʠʚʦ ʧʦʥʘʰʘˁʝ ʩʠʩʪʝʤʘ ʠ ʩʤʘˁʝʥʘ ʩʣʦʞʝʥʦʩʪ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠʭ 

ʢʦʤʧʦʥʝʥʪʠ. ʅʝʜʦʩʪʘʮʠ, ʥʘʚʦʜʝ ʘʫʪʦʨʠ, ʩʫ ʧʦʩʪʦʿʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʚʝʟʘ 

ʠ ʣʦʰʠʿʝ ʧʦʥʘʰʘˁʝ ʩʠʩʪʝʤʘ ʥʘ ʧʦʨʝʤʝ˂ʘʿ ʯʠʤʝ ʩʝ ʩʤʘˁʫʿʫ ʧʝʨʬʦʨʤʘʥʩʝ ʩʠʩʪʝʤʘ, ʠ/ʠʣʠ 

ʘʢʦ ʜʨʫʛʘʯʠʿʠ, ʘʣʪʝʨʥʘʪʠʚʥʠ ʧʣʘʥ ʧʨʦʮʝʩʘ ʤʦʨʘ ʙʠʪʠ ʩʧʨʦʚʝʜʝʥ (ʠʟʚʨʰʝʥ) ʪʘʜʘ ʿʝ 

ʦʪʝʞʘʥʘ ʤʦʜʠʬʠʢʘʮʠʿʘ ʩʪʨʫʢʪʫʨʝ  (Duffie & Prabhu, 1994). 

ʄʦʜʠʬʠʢʦʚʘʥʘ ʭʠʿʝʨʘʨʭʠʩʿʢʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʰʠʨʫʿʝ ʢʣʘʩʠʯʥʫ ʭʠʿʝʨʘʨʭʠʩʿʢʫ ʘʨʭʠʪʝʢʪʫʨʫ 

ʦʙʝʟʙʝʹʠʚʘˁʝʤ ʢʦʤʫʥʠʢʘʮʠʿʝ ʫʧʨʘʚˀʘˁʘ ʨʘʚʥʦʧʨʘʚʥʠʤ ʫʧʨʘʚˀʘʯʢʠʤ ʢʦʤʧʦʥʝʥʪʘʤʘ ʧʦ 

ʧʨʠʥʮʠʧʫ  peer-to-peer. ʂoʤʫʥʠʢaʮʠja peer-to-peer ʦʤʦʛʫ˂ʘʚʘ ʙʦˀʫ ʩʠʥʭʨʦʥʠʟʘʮʠʿʫ ʟʘ 

ʧʨʝʥʦʩ ʧʦʜʘʪʘʢʘ  ʠ ʜʦʧʨʠʥʦʩʠ ʙʦˀʝʤ ʦʜʛʦʚʦʨʫ ʥʘ ʥʘʩʪʘʣʝ ʧʦʨʝʤʝ˂ʘʿʝ. ʅʝʛʘʪʠʚʥʠ 

ʘʩʧʝʢʪʠ ʧʨʠʩʫʪʥʠ ʢʦʜ ʚʝ˂ʠʥʝ ʢʣʘʩʠʯʥʠʭ  ʭʠʿʝʨʘʨʭʠʩʢʠʭ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʜʘˀʝ ʦʩʪʘʿʫ 

ʧʨʠʩʫʪʥʠ ʠ ʢʦʜ ʤʦʜʠʬʠʢʦʚʘʥʝ ʭʠʿʝʨʘʨʭʠʩʿʢʝ ʩʪʨʫʢʪʫʨʝ (G.Mirkov, Z. Bakiĺ & R. Ģunjanin, 

2017). ʋ ʮʠˀʫ ʧʨʝʚʘʟʠʣʘʞʝˀʘ ʭʠʿʝʨʘʨʭʠʩʿʢʝ ʘʨʭʠʪʝʢʪʫʨʝ, ʧʦʩʝʙʥʦ ʥʝ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ 

ʟʘ ʘʜʘʧʪʘʮʠʦʥʝ ʙʨʟʝ ʧʨʦʤʝʥʝ ʫ ʪʦʢʫ ʧʨʦʠʟʚʦʜˁʝ, ʨʘʟʚʠʿʝʥʝ ʩʫ Ăflatò (ʨʘʚʥʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʩʪʨʫʢʪʫʨʝ) ʢʦʿʝ ʩʝ ʦʜʣʠʢʫʿʫ ʭʦʨʠʟʦʥʪʘʣʥʠʤ ʧʨʦʪʦʢʦʤ ʠʥʬʦʨʤʘʮʠʿʘ. ʉʚʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʩʫʙʿʝʢʪʠ ʩʝ ʥʘʣʘʟʝ ʥʘ ʠʩʪʦʤ ʦʨʛʘʥʠʟʘʮʠʦʥʦʤ ʥʠʚʦʫ. ʇʨʚʠ ʪʘʢʘʚ ʨʘʟʚʠʦ ʿʝ 
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Hatvany (Hatvany, 1985). ɼʘˀʠ ʨʘʟʚʦʿ ʠʜʝ ʢʘ ʜʠʩʪʨʠʙʫʠʨʘʥʦʤ ʥʘʯʠʥʫ ʨʘʩʧʦʨʝʜʘ  ʟʘ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʠ ʩʠʩʪʝʤ (Veeramani  et al., 1993). 

ʍʝʪʝʨʦʭʠʿʝʨʘʨʭʠʩʿʢʫ ʦʨʛʘʥʠʟʘʮʠʦʥʫ ʩʪʨʫʢʪʫʨʫ ʦʙʘ ʘʫʪʦʨʘ, Hatvany ʠ Veeramani,  

ʠʜʝʥʪʠʬʠʢʫʿʫ ʢʘʦ ʩʤʘˁʝˁʝ ʩʣʦʞʝʥʦʩʠ, ʘ ʢʚʘʨʦʚʝ ʠ ʧʨʠʣʘʛʦʜˀʠʚʦʩʪ ʢʘʦ ʛʣʘʚʥʝ 

ʧʨʝʜʥʦʩʪʠ ʭʝʪʝʨʦʭʠʿʝʨʘʨʭʠʩʿʢʝ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʩʪʨʫʢʪʫʨʝ. ʅeʜʦʩʪʘʮʠ ʩʫ ʠʟʨʘʞʝʥʠ ʫ 

ʥʝʜʦʩʪʘʪʢʫ ʥʘʜʟʦʨʘ  ʝʥʪʠʪʝʪʘ ʿʝʨ ʿʝ ʧʦʚʝ˂ʘʥʘ ʚʝʨʦʚʘʪʥʦ˂ʘ ʦʧʪʠʤʠʟʘʮʠʿʝ ʩʠʩʪʝʤʘ  ʩʘʤʦ 

ʣʦʢʘʣʥʦ, ʢʘʦ ʠ ʥʝʜʝʪʝʨʤʠʥʠʩʪʠʯʢʦ ʠ ʥʝʧʨʝʜʚʠʜʠʚʦ ʧʦʥʘʰʘˁʝ ʩʠʩʪʝʤʘ. 

 

2.1.2 Agent-base ̔ ̭̘̐̑́̃́̋́ ̖́̑̉̓̆̋̓̔̑́ 
 

Agent-base ʫʧʨʘʚˀʘʯʢʫ ʘʨʭʠʪʝʢʪʫʨʫ ʢʘʨʘʢʪʝʨʠʰʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʠ ʩʠʩʪʝʤ ʘʨʭʠʪʝʢʪʫʨʝ 

ʩʘ ʠʥʪʝʥʟʠʚʠʨʘʥʠʤ ʨʘʩʪʦʤ ʪʝʭʥʦʣʦʛʠʿʝ ʟʘ ʨʘʯʫʥʘʨʝ, ʩʠʥʭʨʦʥʠʟʘʮʠʿʦʤ, ʢʦʤʫʥʠʢʘʮʠʿʦʤ ʠ 

ʨʘʟʤʝʥʦʤ ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʘ ʿʝ ʦʩʥʦʚʘ ʟʘ ʜʘˀʘ ʫʩʤʝʨʘʚʘˁʘ. ʉʦʬʪʚʝʨʩʢʠ ʩʠʩʪʝʤ, Agent-

base ʿ ʝ ʚʠʹʝʥ ʢʘʦ ʦʙʨʘʟʘʮ ʫ ʧʨʦʨʘʯʫʥʘʚʘˁʫ ʠ ʩʦʬʪʚʝʨʩʢʠ ʨʘʟʚʦʿ. ʊʘʢʦ, (van Dyke Parunak, 

1998) ʥʘʚʦʜʠ ʜʘ ʘʛʝʥʪʝ ʦʜʣʠʢʫʿʫ ʘʫʪʦʥʦʤʠʿʘ, ʩʘʤʦʦʜʛʦʚʦʨʥʦʩʪ, ʩʘʤʦʦʧoʨʘʚʘʢ, ʪʝ ʩʫ ʦʚʝ 

ʪʝʭʥʦʣʦʛʠʿʝ ʛʣʘʚʥʠ ʘʩʧʝʢʪʠ ʙʫʜʫ˂ʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʩʠʩʪʝʤʘ.  

(Russel et al., 2010) ʠʟʜʚʘʿʘʿʫ ʯʝʪʠʨʠ ʚʨʩʪʝ ʘʛʝʥʘʪʘ:  

- ʘʛʝʥʪʠ ʧʨʦʩʪʦʛ ʨʝʬʣʝʢʩʘ (ʝʥʛ. Simple reflex agents) ʢʦʿʠ ʠʟʙʦʨ ʨʘʜˁʠ (ʘʢʪʠʚʥʦʩʪʠ) 

ʬʦʨʤʠʨʘʿʫ ʥʘ ʙʘʟʠ ʦʩʥʦʚʥʦʛ ʦʧʘʞʘˁʘ ʙʝʟ ʫʟʠʤʘˁʘ ʫ ʦʙʟʠʨ ʠʩʪʦʨʠʿʝ ʘʤʦʜʘʣʥʦʛ 

ʟʘʧʘʞʘˁʘ;  

- ʘʛʝʥʪʠ ʟʘʩʥʦʚʘʥʠ ʥʘ ʨʝʬʣʝʢʩʫ  Model-based (ʝʥʛ. Model-based reflex agents) 

ʫʢˀʫʯʫʿʫ ʫ ʤʦʜʝʣ ʩʚʦʿʘ ʦʧʘʞʘˁʘ ʠʟ ʦʢʨʫʞʝˁʘ ʠ ʧʨʘ˂ʝˁʝ ʪʠʭ ʧʨʦʤʝʥʘ;  

- ʘʛʝʥʪʠ ʟʘʩʥʦʚʘʥʠ ʥʘ  Goal-based ʨʝʬʣʝʢʩʫ (ʝʥʛ. Goal-based reflex agents) ʦʙʦʛʘ˂ʫʿʫ 

ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʜʦ ʮʠˀʝʚʘ ʢʦʿʠ ʦʧʠʩʫʿʫ ʧʦʞʝˀʥʝ ʩʠʪʫʘʮʠʿʝ ʠ ʢʦʥʘʯʥʦ  

- ʢʦʨʠʩʥʠʯʢʠ ʟʘʩʥʦʚʘʥʠ ʘʛʝʥʪʠ (ʝʥʛ. Utility -based agents) ʢʦʿʠ ʜʦʧʫˁʫʿʫ ʮʠˀ 

ʜʦʜʘʪʢʦʤ (ʜʦʜʘʚʘˁʝʤ) ʦʜʨʝʹʝʥʦʛ ʩʪʝʧʝʥʘ ʢʦʨʠʩʥʦʩʪʠ. ʋʯʝˁʝ ʩʘʤʠʭ ʘʛʝʥʘʪʘ ʢʘʦ 

ʜʝʦ ʘʛʝʥʘʪʘ (ʢʘʦ ʜʝʦ ʠʩʪʠʭ) ʤʦʞʝ ʧʦʙʦˀʰʘʪʠ  ˁʠʭʦʚ ʨʘʜ (ʧʝʨʬʦʨʤʘʥʩʝ). 

ɿʘʭʚˀʫʿʫ˂ʠ ʯʠˁʝʥʠʮʠ ʜʘ ʘʛʝʥʪʠ ʠ ʩʠʩʪʝʤʠ ʫʪʝʤʝˀʝʥʠ ʥʘ ʘʛʝʥʪʠʤʘ ʥʝʤʘʿʫ ʟʘʿʝʜʥʠʯʢʫ 

ʜʝʬʠʥʠʮʠʿʫ, ʫʦʧʰʪʝʥʦ ʧʦʩʪʦʿʝ ʜʚʝ ʘʧʩʪʨʘʢʮʠʿʝ (Monostori ʝt al., 2006):  

- ʘʛʝʥʪ ʿʝ ʨʘʯʫʥʘʨʩʢʠ ʩʠʩʪʝʤ ʢʦʿʠ ʝʿ ʧʨʠʩʫʪʘʥ ʫ ʜʠʥʘʤʠʯʢʦʤ ʦʢʨʫʞʝˁʫ  ʠ ʩʧʦʩʦʙʘʥ 

ʿʝ ʜʘ  ʠʩʧʦˀʘʚʘ ʘʫʪʦʥʦʤʥʦ ʠ ʠʥʪʝʣʠʛʝʥʪʥʦ ʧʦʥʘʰʘˁʝ, ʠ 

- ʘʛʝʥʪ ʤʦʞʝ ʠʤʘʪʠ ʦʢʨʫʞʝˁʝ ʢʦʿʝ ʦʙʫʭʚʘʪʘ ʜʨʫʛʝ ʘʛʝʥʪʝ. ʉʢʫʧ  ʠʥʪʝʨʘʢʪʠʚʥʠʭ 

ʘʛʝʥʘʪʘ ʢʘʦ ʮʝʣʠʥʘ ʬʫʥʢʮʠʦʥʠʰʝ ʢʘʦ ʩʠʩʪʝʤ ʤʫʣʪʠïʘʛʝʥʘʪʘ (ʝʥʛ. multi-agent 

system- MAS).  

 

ʇʨʝʤʘ (Monostori et al., 2006) ʘʛʝʥʪʝ ʢʘʨʘʢʪʝʨʠʰʫ ʩʣʝʜʝ˂ʝ ʢˀʫʯʥʝ ʪʘʯʢʝ: 

- ʘʛʝʥʪʠ ʜʝʣʫʿʫ ʫ ʠʤʝ ˁʠʭʦʚʦʛ ʜʠʟʘʿʥʝʨʘ ʠʣʠ ʢʦʨʠʩʥʠʢʘ ʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʠʩʧʫˁʝˁʝ 

ʦʜʨʝʹʝʥʝ ʩʚʨʭʝ; 

- ʘʛʝʥʪʠ ʩʫ ʘʫʪʦʥʦʤʥʠ ʫ ʩʤʠʩʣʫ ʜʘ ʦʥʠ ʢʦʥʪʨʦʣʠʰʫ ʢʘʢʦ ʩʚʦʿʝ ʫʥʫʪʨʘʰˁʝ ʩʪʘˁʝ 

ʪʘʢʦ ʠ ʧʦʥʘʰʘˁʝ ʫ ʦʢʨʫʞʝˁʫ; 

- ʘʛʝʥʪʠ ʧʦʢʘʟʫʿʫ ʥʝʢʫ ʚʨʩʪʫ ʠʥʪʝʣʠʛʝʥʮʠʿʝ ʦʜ ʧʨʠʤʝʥʝ ʬʠʢʩʥʦʛ ʧʨʘʚʠʣʘ ʟʘ 
ʩʧʦʩʦʙʥʦʩʪ (ʨʝʘʛʦʚʘˁʘ) ʨʝʟʦʥʦʚʘˁʘ, ʧʣʘʥʠʨʘˁʘ ʠ ʫʯʝˁʘ; 
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- ʘʛʝʥʪʠ ʤʦʛʫ ʙʠʪʠ ʭʝʪʝʨʦʛʝʥʠ, 

- ʘʛʝʥʪʠ ʩʪʫʧʘʿʫ ʫ ʠʥʪʝʨʘʢʮʠʿʫ ʩʘ ʩʚʦʿʠʤ ʦʢʨʫʞʝˁʝʤ, ʠ ʫ ʟʘʿʝʜʥʠʮʠ ʩʘ ʜʨʫʛʠʤ 

ʘʛʝʥʪʠʤʘ; ʠ 

- ʘʛʝʥʪʠ ʩʫ ʠʜʝʘʣʥʦ ʧʨʠʣʘʛʦʜˀʠʚʠ, ʦʜʥʦʩʥʦ ʩʧʦʩʦʙʥʠ ʜʘ ʧʦ ʩʚʦʿʦʿ ʤʝʨʠ ʢʨʦʿʝ ʩʚʦʿʝ 

ʧʦʥʘʰʘˁʝ ʧʨʝʤʘ ʧʨʦʤʝʥʘʤʘ ʫ ʦʢʨʫʞʝˁʫ ʙʝʟ ʠʥʪʝʨʚʝʥʮʠʿʝ ʩʚʦʛ ʜʠʟʘʿʥʝʨʘ. 

ʀʟ ʧʨʝʪʭʦʜʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʦʩʥʦʚʥʘ ʦʩʦʙʠʥʘ ʘʛʝʥʪʘ ˁʝʛʦʚʘ 

ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʜʦʥʦʩʠ ʥʝʟʘʚʠʩʥʝ ʦʜʣʫʢʝ ʠ ʨʝʘʛʫʿʝ ʥʘ ʧʨʦʤʝʥʝ ʫ ʦʢʨʫʞʝˁʫ. ʅʠʿʝ ʨʝʪʢʦʩʪ 

ʜʘ ʫ ʤʦʜʝʣʠʤʘ ʘʛʝʥʪʠ ʥʝ˂ʝ ʠʤʘʪʠ ʩʚʝ ʧʦʙʨʦʿʘʥʝ ʦʩʦʙʠʥʝ. ʊʦ ʧʨʝ ʩʚʝʛʘ ʟʘʚʠʩʠ ʦʜ ʧʨʠʨʦʜʝ 

ʠ ʩʣʦʞʝʥʦʩʪʠ ʩʠʩʪʝʤʘ ʢʦʿʠ ʩʝ ʤʦʜʝʣʠʨʘ. ɿʘʢʦʥʠʪʦʩʪʠ ʠ ʧʨʘʚʠʣʘ ʧʦʥʘʰʘˁʘ ʘʛʝʥʪʘ ʤʦʛʫ 

ʜʘ ʙʫʜʫ ʤʘˁʝ ʠʣʠ ʚʠʰʝ ʢʦʤʧʣʝʢʩʥʘ ʦʜʥʦʩʥʦ ʩʣʦʞʝʥʘ, ʰʪʦ ʿʝ ʫ ʬʫʥʢʮʠʦʥʘʣʥʦʿ 

ʟʘʚʠʩʥʦʩʪʠ ʩʘ ʢʦʣʠʯʠʥʦʤ ʠ ʙʨʦʿʝʤ ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʝ ʘʛʝʥʪ ʢʦʨʠʩʪʠ ʧʨʠ ʜʦʥʦʰʝˁʫ 

ʦʜʣʫʢʘ. ɸʛʝʥʪʠ ʠʤʘʿʫ ʠʤʧʣʝʤʝʥʪʠʨʘʥʘ, ʪʿ. ʫʛʨʘʹʝʥʘ ʧʦʥʘʰʘˁʘ ʢʦʿʘ ʠʤ, ʩʭʦʜʥʦ ʚʨʩʪʠ ʠ 

ʦʩʦʙʠʥʠ, ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʘ ʜʦʥʦʩʝ ʥʝʟʘʚʠʩʥʝ ʦʜʣʫʢʝ; ʦʥʠ ʥʠʩʫ ʧʘʩʠʚʥʠ (ʩʪʘʪʠʯʥʠ) ʨʝʘʛʫʿʫ 

ʥʘ ʫʣʘʟʝ ʢʦʿʝ ʜʦʙʠʿʘʿʫ ʦʜ ʜʨʫʛʠʭ ʘʛʝʥʘʪʘ ʠʣʠ ʠʟ ʦʢʦʣʠʥʝ ʫ ʮʠˀʫ ʦʩʪʚʘʨʠʚʘˁʘ 

ʧʦʩʪʘʚˀʝʥʠʭ ʮʠˀʝʚʘ. ʉʚʘʢʠ ʘʛʝʥʪ ʠʤʘ ʩʚʦʿʝ ʛʨʘʥʠʮʝ, ʪʘʢʦ ʜʘ ʩʝ ʣʘʢʦ ʤʦʛʫ ʨʘʟʜʚʦʿʠʪʠ 

ʘʪʨʠʙʫʪʠ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʘʛʝʥʪʫ ʠ ʟʘʿʝʜʥʠʯʢʠ ʘʪʨʠʙʫʪʠ ʫ ʩʠʩʪʝʤʫ.  ʇʦʥʘʰʘˁʝ ʘʛʝʥʪʘ 

ʤʦʞʝ ʙʠʪʠ ʜʝʬʠʥʠʩʘʥʦ ʿʝʜʥʦʩʪʘʚʥʠʤ ʧʨʘʚʠʣʠʤʘ ʧʦʥʘʰʘˁʘ, ʘʣʠ ʤʦʞʝ ʙʠʪʠ ʜʝʬʠʥʠʩʘʥʦ 

ʠ ʚʨʣʦ ʩʣʦʞʝʥʠʤ ʘʜʘʧʪʠʚʥʠʤ ʧʦʥʘʰʘˁʠʤʘ. ʋ ʪʦʢʫ ʚʨʝʤʝʥʘ ʘʛʝʥʪʠ ʧʨʦʣʘʟʝ ʢʨʦʟ 

ʨʘʟʣʠʯʠʪʘ ʩʪʘˁʘ. ʉʪʘˁʝ ʘʛʝʥʪʘ ʫ ʥʝʢʦʤ ʪʨʝʥʫʪʢʫ ʦʧʠʩʘʥʦ ʿʝ ˁʝʛʦʚʠʤ ʘʪʨʠʙʫʪʠʤʘ. ʉʪʘˁʝ 

ʤʦʜʝʣʘ ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʘʛʝʥʪʠʤʘ ʟʘʚʠʩʠ ʦʜ ʧʦʿʝʜʠʥʘʯʥʠʭ ʩʪʘˁʘ ʩʚʠʭ ʘʛʝʥʘʪʘ ʫ ʩʠʩʪʝʤʫ ʠ 

ʩʪʘˁʘ ʦʢʦʣʠʥʝ. ʇʦʥʘʰʘˁʝ ʘʛʝʥʪʘ ʿʝ ʬʫʥʢʮʠʿʘ ˁʝʛʦʚʦʛ ʩʪʘˁʘ.  

ɸʛʝʥʪʠ ʠʤʘʿʫ ʜʠʥʘʤʠʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʜʨʫʛʠʤ ʘʛʝʥʪʠʤʘ ʢʦʿʠ ʫʟʨʦʯʥʦ/ʧʦʩʣʝʜʠʯʥʦ 

ʜʝʬʠʥʠʰʫ ˁʝʛʦʚʦ ʧʦʥʘʰʘˁʝ. ʂʘʨʘʢʪʝʨʠʰʫ ʠʭ  ʫʛʨʘʹʝʥʠ ʧʨʦʪʦʢʦʣʠ ʟʘ ʠʥʪʝʨʘʢʮʠʿʫ ʩʘ 

ʜʨʫʛʠʤ ʘʛʝʥʪʠʤʘ. ʆʙʠʯʥʦ ʠʤʘʿʫ ʫʛʨʘʹʝʥʝ ʧʨʦʪʦʢʦʣʝ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ. ɸʛʝʥʪʠʤʘ ʤʦʛʫ 

ʙʠʪʠ ʜʦʜʝˀʝʥʠ ʥʘ ʫʧʨʘʚˀʘˁʝ ʨʘʟʣʠʯʠʪʠ ʨʝʩʫʨʩʠ ʠʣʠ ʤʦʛʫ ʘʧʩʦʨʙʦʚʘʪʠ ʨʝʩʫʨʩʝ. ʢʘʦ 

ʧʣʦʜ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʜʨʫʛʠʤ ʘʛʝʥʪʠʤʘ ʢʦʿʠ ʠʭ ʜʦʜʘʪʥʦ ʨʘʟʣʠʢʫʿʫ ʦʜ ʜʨʫʛʠʭ ʘʛʝʥʘʪʘ. 

ʄʫʣʪʠ  ʘʛʝʥʪʩʢʠ ʩʠʩʪʝʤʠ ʩʫ ʠʟʛʨʘʜʠʣʠ ʤʨʝʞʫ ʘʛʝʥʘʪʘ ʢʦʿʠ ʩʫ ʫ ʩʘʜʝʿʩʪʚʫ ʩʘ ʜʨʫʛʠʤ 

ʘʛʝʥʪʠʤʘ ʩʧʦʩʦʙʥʠ ʜʘ ʢʦʤʫʥʠʮʠʨʘʿʫ ʤʝʹʫʩʦʙʥʦ ʫ ʮʠˀʫ ʧʦʩʪʘʚˀʘˁʘ ʟʘʿʝʜʥʠʯʢʦʛ 

ʮʠˀʘ/ʝʚʘ. 

ʎʠʢʣʫʩ ʠʟʛʨʘʜˁʝ ʤʦʜʝʣʘ ʥʘ ʙʘʟʠ ʘʛʝʥʘʪʘ ʦʙʠʯʥʦ ʧʨʦʣʘʟʠ ʢʨʦʟ ʩʣʝʜʝ˂ʝ ʦʩʥʦʚʥʝ ʬʘʟʝ: 

- ʬʦʨʤʫʣʠʩʘˁʝ ʧʠʪʘˁʘ ʠʩʪʨʘʞʠʚʘˁʘ. ʇʦʪʨʝʙʥʦ ʿʝ ʜʦʙʨʦ ʜʝʬʠʥʠʩʘʪʠ ʧʨʦʙʣʝʤ ʠ 

ʧʠʪʘˁʘ ʥʘ ʢʦʿʘ ʪʨʝʙʘ ʦʜʛʦʚʦʨʠʪʠ ʫ ʪʦʢʫ ʠʩʪʨʘʞʠʚʘˁʘ, 

- ʧʦʩʪʘʚˀʘˁʝ ʭʠʧʦʪʝʟʝ ʿʝ ʿʝʜʘʥ ʦʜ ʢˀʫʯʥʠʭ ʢʦʨʘʢʘ ʫ ʧʨʦʮʝʩʫ ʤʦʜʝʣʦʚʘˁʘ. 

ʍʠʧʦʪʝʟʝ ʩʝ ʤʦʛʫ ʧʦʩʪʘʚʠʪʠ ʟʘ ʩʚʝ ʠʣʠ ʦʜʨʝʹʝʥʝ ʧʨʦʮʝʩʝ ʠ ʩʪʨʫʢʪʫʨʝ ʫ ʩʠʩʪʝʤʫ, 

- ʜʝʬʠʥʠʩʘˁʝ ʩʪʨʫʢʪʫʨʝ ʤʦʜʝʣʘ ʿʝ ʧʨʦʮʝʩ ʬʦʨʤʫʣʠʩʘˁʘ ʜʦʢʫʤʝʥʪʘ ʢʦʿʠ ʦʧʠʩʫʿʝ 

ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʘ, 

- ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʤʦʜʝʣʘ ʿ ʝ ʢʦʨʘʢ ʫ ʢʦʤʝ ʩʝ ʚʝʨʙʘʣʥʠ ʤʦʜʝʣ, ʜʦʙʠʿʝʥ ʫ ʧʨʝʪʭʦʜʥʦʤ 

ʢʦʨʘʢʫ, ʧʨʝʪʚʘʨʘ ʫ ʤʘʪʝʤʘʪʠʯʢʠ ʤʦʜʝʣ ʠʣʠ ʨʘʯʫʥʘʨʩʢʠ ʧʨʦʛʨʘʤ, ʠ 

- ʘʥʘʣʠʟʠʨʘˁʝ, ʪʝʩʪʠʨʘˁʝ ʠ ʠʩʧʨʘʚˀʘˁʝ ʤʦʜʝʣʘ. 

ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʦʩʥʦʚʥʠʭ ʬʘʟʘ ʢʨʦʟ ʢʦʿʝ ʧʨʦʣʘʟʠ ʠʟʛʨʘʜˁʘ ʤʦʜʝʣʘ ʥʘ ʙʘʟʠ ʘʛʝʥʘʪʘ, ʫ 

ʣʠʪʝʨʘʪʫʨʠ ʩʝ ʩʨʝ˂ʫ ʠ ʜʨʫʛʠ ʟʥʘʯʘʿʥʠ ʢʦʨʘʮʠ ʢʘʦ ʰʪʦ ʩʫ: ʜʝʬʠʥʠʩʘˁʝ ʧʦʥʘʰʘˁʘ ʘʛʝʥʘʪʘ 

(ʧʨʘʚʠʣʘ ʧʦʥʘʰʘˁʘ ʘʛʝʥʘʪʘ ʦʜ ʿʝʜʥʦʩʪʘʚʥʠʭ ʢʘ ʩʣʦʞʝʥʠʿʠʤ), ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʧʦʥʘʰʘˁʘ 
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ʘʛʝʥʘʪʘ (ʩʧʝʮʠʬʠʢʘʮʠʿʘ ʧʦʥʘʰʘˁʘ ʘʛʝʥʘʪʘ), ʦʜʘʙʠʨ ʧʣʘʪʬʦʨʤʝ ʠ ʩʪʨʘʪʝʛʠʿʝ ʟʘ ʨʘʟʚʦʿ 

ʤʦʜʝʣʘ, ʦʙʝʟʙʝʹʠʚʘˁʝ ʥʝʦʧʭʦʜʥʠʭ ʧʦʜʘʪʘʢʘ ʟʘ ʨʘʟʚʦʿ ʘʛʝʥʘʪʘ, ʚʘʣʠʜʘʮʠʿʘ ʧʦʥʘʰʘˁʘ 

ʘʛʝʥʘʪʘ ʠ ʘʥʘʣʠʟʘ ʠ ʧʦʢʨʝʪʘˁʝ ʤʦʜʝʣʘ. 

ʄʦʜʝʣʠ ʟʘʩʥʦʚʘʥʠ ʥʘ ʘʛʝʥʪʠʤʘ ʤʦʛʫ ʩʝ ʨʝʘʣʠʟʦʚʘʪʠ ʩʘ ʫʦʙʠʯʘʿʝʥʠʤ ʧʨʦʛʨʘʤʩʢʠʤ 

ʿʝʟʠʮʠʤʘ ʠ ʘʣʘʪʠʤʘ ʠʣʠ ʫ ʦʢʨʫʞʝˁʠʤʘ ʢʦʿʘ ʩʫ ʧʦʩʝʙʥʦ ʥʘʤʝˁʝʥʘ ʟʘ ʦʚʫ ʚʨʩʪʫ 

ʤʦʜʝʣʦʚʘˁʘ. ʉʚʝ ʦʚʝ ʚʨʩʪʝ ʩʦʬʪʚʝʨʩʢʠʭ ʤʦʜʝʣʘ ʧʦʩʝʜʫʿʫ ʦʜʨʝʹʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ 

ʧʨʠʩʪʫʧ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘʪʠʢʝ. ɱʝʜʥʘ ʦʜ ʟʥʘʯʘʿʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʿ ʤʝʹʫʩʦʙʥʘ 

ʢʦʤʫʥʠʢʘʪʠʚʥʦʩʪ ʟʘ ʢʦʿʠ ʿʝ ʧʦʪʨʝʙʘʥ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʿʝʟʠʢ, ʩʨʝʜʩʪʚʘ ʢʦʤʫʥʠʢʘʮʠʿʝ ʢʘʦ ʰʪʦ 

ʩʫ: ACL (ʝʥʛ. Agent Communication Language), KQML (ʝʥʛ. Knowledge Query and 

Manipulation Language) ʠ FIPA ACL ( ʝʥʛ. Foundation for Intelligent Physical Agents).  

ɸʨʭʠʪʝʢʪʫʨʝ ʟʘʩʥʦʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʿʠ ʘʛʝʥʘʪʘ ʨʘʟʚʠʿʝʥʠ ʩʫ ʟʘ ʨʘʟʣʠʯʠʪʝ ʩʚʨʭʝ 

ʧʨʦʠʟʚʦʜˁʝ. 

 

2.1.3 HMS ́ ̖̑̉̓̆̋̓̔̑́ 
 

HMS (ʝʥʛ. Holonic Manufacturing Systems) ʿʝ ʧʨʠʤʝ˂ʝʥʘ ʢʘʦ  ʥʦʚʠʥʘ ʟʘ ʠʥʪʝʣʠʛʝʥʪʥʫ 

ʦʨʛʘʥʠʟʘʮʠʿʫ ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜˁʝ. ʈʘʟʚʠʿʝʥ ʿʝ ʫ ʦʢʚʠʨʫ IMS (Intelligent 

Manufacturing Systems) ʠʥʠʮʠʿʘʪʠʚʦʤ (IMS 2012). ʈʝʯ Holonic ʧʨʝʜʣʦʞʝʥʘ ʿʝ ʦʜ ʩʪʨʘʥʝ 

Arthur Koestler (Koestler 1989.). Holon ʿʝ ʢʦʤʙʠʥʘʮʠʿʘ ʛʨʯʢʠʭ ʨʝʯʠ holos (ʮʝʣʦʚʠʪ) ʠ 

ʩʫʬʠʢʩʘ ï on ʢʦʿʠ ʿʝ ˁʝʛʦʚ ʩʨʝʜˁʠ ʦʙʣʠʢ. Holonic ʫʧʨʘʚˀʘˁʝ ʪʨʝʙʘ ʜʘ ʢʦʤʙʠʥʫʿʝ 

ʧʨʝʜʥʦʩʪʠ ʦʙʘ (ʧʨʝʜʭʦʜʥʦ ʥʘʚʝʜʝʥʘ) ʫʧʨʘʚˀʘˁʘ; ʭʠʿʝʨʘʨʭʠʩʿʢʦʛ  ʠ ʭʝʪʝʨʦʭʠʿʝʨʘʨʭʠʩʿʢʦʛ 

ʫʧʨʘʚˀʘˁʘ, ʩʘ ʮʠˀʝʤ ʠʟʙʝʛʘʚʘˁʘ ʥʘʚʝʜʝʥʠʭ ʥʝʜʦʩʪʘʪʢʘ (van Brussel et al., 1999). ʋ 

ʦʢʚʠʨʫ ʠʥʪʝʣʠʛʝʥʪʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʩʠʩʪʝʤʘ (IMS) , ʥʘʚʦʜʝ ʩʝ ʩʣʝʜʝ ʜʝʬʠʥʠʮʠʿʝ ʢʦʿʝ ʩʫ 

ʨʝʣʝʚʘʥʪʥʝ ʟʘ HMS (Christansen 1994): 

- holon: ʘʫʪʦʥʦʤʥʠ ʠ ʢʦʦʧʝʨʘʪʠʚʥʠ ʛʨʘʜʠʚʥʠ ʙʣʦʢ ʫ ʧʨʦʠʟʚʦʜʥʦʤ ʩʠʩʪʝʤʫ ʟʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʿʫ, ʪʨʘʥʩʧʦʨʪ, ʩʢʣʘʜʠʰʪʝˁʝ ʠ/ʠʣʠ ʚʨʝʜʥʦʚʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʠ 

ʬʠʟʠʯʢʠʭ ʦʙʿʝʢʘʪʘ. Holon ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʜʝʣʘ ʟʘ ʦʙʨʘʜʫ ʜʝʣʦʚʘ. Holon ʤʦʞʝ ʙʠʪʠ 

ʜʝʦ ʜʨʫʛʦʛ holonʘ. 

- ʘʫʪʦʥʦʤʠʿʘ: ʩʧʦʩʦʙʥʦʩʪ ʝʥʪʠʪʝʪʘ ʜʘ ʩʪʚʦʨʝ ʠ ʢʦʥʪʨʦʣʠʰʫ ʠʟʚʨʰʝˁʝ ʩʦʧʩʪʚʝʥʠʭ 

ʧʣʘʥʦʚʘ ʠ/ʠʣʠ ʩʪʨʘʪʝʛʠʿʘ. 

- ʢʦʦʧʝʨʘʮʠʿʘ: ʧʨʦʮʝʩ ʢʦʿʠʤ ʩʢʫʧ ʝʥʪʠʪʝʪʘ ʨʘʟʚʠʿʘ ʤʝʹʫʩʦʙʥʦ ʧʨʠʭʚʘʪˀʠʚʝ 

ʧʣʘʥʦʚʝ ʠ ʨʝʘʣʠʟʫʿʝ ʠʭ. 

- holarchy: ʩʠʩʪʝʤ holon-ʘ ʢʦʿʠ ʩʫ ʢʦʦʧʝʨʘʪʠʚʥʠ (ʤʝ́ ʫʩʦʙʥʦ ʩʘʨʘʜˀʠʚʠ) ʜʘ ʙʠ 

ʧʦʩʪʠʛʣʠ ʮʠˀ ʠʣʠ ʦʙʿʝʢʘʪ. ʅʘ ʥʠʚʦʫ holarchy ʜʝʬʠʥʠʰʫ ʩʝ ʦʩʥʦʚʥʘ ʧʨʘʚʠʣʘ  ʟʘ 

ʢʦʦʧʝʨʘʮʠʿʫ holon-ʘ ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʩʝ ʣʠʤʠʪʠʨʘ ʘʫʪʦʥʦʤʠʿʘ. 

- HMS: holarchy ʠʥʪʝʛʨʠʰʝ ʯʠʪʘʚ ʥʠʟ ʧʨʦʠʟʚʦʜʥʠʭ ʘʢʪʠʚʥʦʩʪʠ ʠʟ ʨʝʜʘ 

Ăʨʝʟʝʨʚʘʮʠʿʘò ʧʫʪʝʤ ʧʨʦʿʝʢʪʦʚʘˁʘ ʧʨʦʠʟʚʦʜˁʝ ʠ ʤʘʨʢʝʪʠʥʛʘ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ 

ʘʛʠʣʥʝ ʧʨʦʠʟʚʦʜˁʝ. 

ʋ ʫʧʨʘʚˀʘʯʢʦʿ ʘʨʭʠʪʝʢʪʫʨʠ ʩʚʘʢʠ holon ʿ ʝ ʩʘʤʦʫʧʨʘʚˀʠʚ ʠ ʩʘʤʦʩʧʨʦʚʦʜˀʠʚ (ʠʟʚʦʜˀʠʚ) 

ʢʦʿʠ ʿʝ ʢʦʦʧʝʨʘʪʠʚʘʥ, ʜʦʛʦʚʦʨˀʠʚ ʩʘ ʜʨʫʛʠʤ ʝʥʪʠʪʝʪʠʤʘ ʫ ʩʠʩʪʝʤʫ. ʉʚʘʢʠ holon ʤʦʞʝ 

ʙʠʪʠ ʩʘʩʪʘʚˀʝʥ ʦʜ ʜʨʫʛʠʭ holon-ʘ ʢʦʿʠ ʛʨʘʜʝ  ʭʠʿʝʨʘʨʭʠʩʿʢʫ ʫʧʨʘʚˀʘʯʢʫ ʘʨʭʠʪʝʢʪʫʨʫ ï 

holarchy. ʇʨʝʜʥʦʩʪʠ ʦʚʘʢʚʝ ʨʝʚʦʣʫʮʠʦʥʘʨʥʝ ʠ ʝʚʦʣʫʮʠʦʥʝ ʘʨʭʠʪʝʢʪʫʨʝ ʩʝ ʦʜʥʦʩʝ ʥʘ 
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ʠʩʧʫˁʘʚʘˁʝ ʢˀʫʯʥʠʭ ʟʘʭʪʝʚʘ ʢʘʦ ʰʪʦ ʩʫ ʧʦʨʝʤʝ˂ʘʿʠ ʫʧʨʘʚˀʘˁʘ, ʜʦʩʪʫʧʥʦʩʪ ʠ 

ʨʦʙʫʩʥʦʩʪ ʢʘʦ ʠ ʟʘ ʭʫʤʘʥʝ ʠʥʪʝʛʨʘʮʠʿʝ ʠ ʬʣʝʢʩʠʙʠʣʥʦʩʪ (Christensen, 1994).   

ʅʘ ʦʩʥʦʚʫ ʛʝʥʝʨʠʯʢʦʛ ʦʧʠʩʘ holonic ʩʠʩʪʝʤʘ ʨʘʟʚʠʿʝʥʦ ʿʝ ʥʝʢʦʣʠʢʦ ʜʠʟʘʿʥʘ ʠ 

ʨʝʬʝʨʝʥʪʥʠʭ ʘʨʭʠʪʝʢʪʫʨʘ. ʈʝʬʝʨʝʥʪʥʝ ʘʨʭʠʪʝʢʪʫʨʝ ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʦʙʝʟʙʝʜʝ ʢʦʭʝʨʝʥʪʥʠ 

ʠʥʞʝˁ ʝʨʠʥʛ ʠ ʜʠʟʘʿʥ ʧʨʠʥʮʠʧʝ ʟʘ ʩʧʝʮʠʬʠʯʥʠ ʜʦʤʝʥ, ʫʢˀʫʯʫʿʫ˂ʠ ʿʝʜʠʥʩʪʚʝʥʫ 

ʪʝʨʤʠʥʦʣʦʛʠʿʫ, ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤ ʢʦʤʧʦʥʝʥʘʪʘ ʠ ˁʠʭʦʚʘ ʟʘʜʫʞʝˁʘ ʠ ʜʨ. (Wyns 

ʝt al., 1996). ɻʣʘʚʥʠ ʟʘʜʘʪʘʢ ʫ ʧʨʦʿʝʢʪʦʚʘˁʫ ʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ holonic ʧʨʦʠʟʚʦʜʥʠʭ 

ʩʠʩʪʝʤʘ ʿʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʧʦʪʨʝʙʥʠʭ holonic-a. 

 

2.1.4 ˝̆̌̆̃́̎̓̎̉ ̪̉̎̅̔̒̓̑̉̒̋̉ ̒̓́̎̅́̑̅̉ 
 

ʉʪʘʥʜʘʨʜʠ ʠʛʨʘʿʫ ʚʘʞʥʫ ʫʣʦʛʫ ʟʘ ʫʩʧʝʭ ʥʦʚʠʭ ʧʨʠʩʪʫʧʘ ʫ ʠʥʜʫʩʪʨʠʿʩʢʦʤ ʩʧʨʦʚʦʹʝˁʫ. 

ʂʨʘʪʘʢ ʦʧʠʩ ʨʝʣʝʚʘʥʪʥʠʭ ʠʥʜʫʩʪʨʠʿʩʢʠʭ ʩʪʘʥʜʘʨʜʘ  ʠʤʘ ʢʦʨʠʩʥʦʩʪ  ʧʨʠ ʨʝʘʣʠʟʘʮʠʿʠ ʦʚʝ 

ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

IEC 61131 ʠ IEC 61499 ͫͯ ʢˀʫʯʥʠ ʩʪʘʥʜʘʨʜʠ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʫʧʨʘʚˀʘˁʘ. ʉʪʘʥʜʘʨʜ IEC 

61131 ʨʝʛʫʣʠʰʝ ʩʪʘʥʜʘʨʜʝ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʧʨʦʛʨʘʤʘʙʠʣʥʠʭ ʣʦʛʠʯʢʠʭ ʢʦʥʪʨʦʣʝʨʘ 

(PLCs). IEC 61131 ʿʝ ʟʘʩʘʜ ʧʦʜʝˀʝʥ ʫ ʦʩʘʤ ʜʝʣʦʚʘ ʟʘ ʨʘʟʣʠʯʠʪʝ ʮʝʣʠʥʝ. ʂʦʥʢʨʝʪʥʦ  IEC 

61131-3 ʜʝʬʠʥʠʰʝ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʫ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ,  ʘ IEC 61131-5 ʙʘʚʠ ʩʝ 

ʧʠʪʘˁʠʤʘ ʚʝʟʘʥʠʭ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ. ʅʘʿʥʦʚʠʿʠ IEC 61131-9 ʦʜʥʦʩʠ ʩʝ ʥʘ ʠʥʪʝʨʬʝʿʩ ʟʘ 

ʤʘʣʝ ʩʝʥʟʦʨʝ ʠ ʘʢʪʫʘʪʦʨʝ ʠ  ʜʦʩʪʫʧʘʥ ʿʝ ʢʘʦ ʧʨʝʜ ʚʝʨʟʠʿʘ ʟʚʘʥʠʯʥʦʛ ʩʪʘʥʜʘʨʜʘ (IEC 2013). 

ʋ ʮʠˀʫ ʨʝʰʘʚʘˁʘ ʙʫʜʫ˂ʠʭ ʠʟʘʟʦʚʘ ʢʦʿʠ ʩʝ ʧʦʩʪʘʚˀʘʿʫ ʧʨʝʜ ʠʥʜʫʩʪʨʠʩʿʢʝ ʩʠʩʪʝʤʝ IEC 

61499 ʜʝʬʠʥʠʰʝ ʦʪʚʦʨʝʥʫ ʘʨʭʠʪʝʢʪʫʨʫ ʟʘ ʜʠʩʪʨʠʙʫʠʨʘʥʦ ʠ ʫʛʨʘʹʝʥʦ ʫʧʨʘʚˀʘˁʝ ʠ 

ʘʫʪʦʤʘʪʠʟʘʮʠʿʫ (IEC 2005). ʀʟʤʝʹʫ ʦʩʪʘʣʦʛ IEC 61499 ʜʝʬʠʥʠʰʝ ʧʦʥʦʚʥʫ ʫʧʦʪʨʝʙʫ 

ʤʦʜʫʣʘ (ʬʫʥʢʮʠʿʘ ʙʣʦʢʘʜʝ) ʢʨʝʪʘˁʘ (ʧʦʛʦʥʘ) ʠʟʚʨʰʘʚʘˁʘ ʠ ʧʦʜʘʪʘʢʘ. IEC 61499 ʿʝ 

ʟʚʘʥʠʯʥʦ ʫ ʫʧʦʪʨʝʙʠ ʦʜ  2005 ʛʦʜ.  ʥʘ ʩʪʫʜʠʿʘʤʘ ʨʘʥʦʛ ʩʣʫʯʘʿʘ ʜʦʛʘʹʘʿʘ ʢʦʿʝ ʠʩʪʨʘʞʫʿʫ 

ʫʧʦʪʨʝʙˀʠʚʦʩʪ ʠ  ʧʝʨʬʦʨʤʘʥʩʝ IEC 61499 (Gerber at al.2008). ʇʨʠʭʚʪʘˁʝʤ ʠ ʫʩʚʘʿʘˁʝʤ 

ʦʚʦʛ ʩʪʘʥʜʘʨʜʘ ʠʥʜʫʩʪʨʠʿʘ ʤʦʞʝ ʠʤʘʪʠ ʙʝʥʝʬʠʪʝ ʢʘ ʥʦʚʠʤ ʭʦʣʦʥʠʢ ʠ ʜʨʫʛʠʤ 

ʩʦʬʠʩʪʠʮʠʨʘʥʠʤ ʨʝʰʝˁʠʤʘ. ʅʘ ʧʨʠʤʝʨ ʧʦʩʪʦʿʝ ʦʜʨʝʹʝʥʝ ʧʨʝʧʨʝʢʝ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ 

ʜʝʪʝʨʤʠʥʠʟʘʤ, ʧʝʨʬʦʨʤʘʥʩʝ, IP ʟʘʰʪʠʪʫ (ʟʘ ʢʦʿʝ ʪʨʝʙʘ ʜʘ ʩʝ ʦʪʚʦʨʝ; ʧʦʢʨʝʥʫ ʥʦʚʠ 

ʩʪʘʥʜʘʨʜʠ) ʠʣʠ ʝʬʝʢʪʝ ʟʘʢˀʫʯʘʚʘˁʘ (ʫʨʝʹʘʿʘ, ʩʦʬʪʚʝʨʘ, ʨʘʟʚʦʿʘ ʘʣʘʪʘ, ʠʪʜ.).  ʄʥʦʛʦ 

ʚʨʝʤʝʥʘ ʠ ʪʨʫʜʘ ʿʝ ʧʦʪʨʝʙʥʦ ʜʘ ʙʠ ʩʝ ʜʦʙʠʦ ʠʩʪʠ ʥʠʚʦ ʜʦʩʪʠʛʥʫ˂ʘ ʢʘʦ ʢʦʤʝʨʮʠʿʘʣʥʠ PLC 

ʘʣʘʪʠ (Vʫʘtkin, 2011). 

ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʩʪʘʥʜʘʨʜʘ ʫʧʨʘʚˀʘˁʘ ʪʨʝʙʘ ʫʟʝʪʠ ʩʣʝʜʝ˂ʝ ʩʪʘʥʜʘʨʜʝ ʫ ʦʙʟʠʨ ʢʘʜʘ ʩʝ 

ʛʦʚʦʨʠ ʦ ʠʥʜʫʩʪʨʠʿʩʢʦʿ ʠʤʧʣʝʤʝʥʪʘʮʠʦʥʦʿ ʘʨʭʠʪʝʢʪʫʨʠ: IEC 61158 ʨʝʛʫʣʠʰʝ ʧʦˀʝ 

ʪʝʭʥʦʣʦʛʠʿʝ ʟʘ  ʠʥʜʫʩʪʨʠʿʩʢʝ ʩʠʩʪʝʤʝ ʤʨʝʞʘ, ʧʨʝʜʚʠʹʝʥʝ ʟʘ ʨʘʜ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʟʘ 

ʜʠʩʪʨʠʙʫʠʨʘʥʦ ʫʧʨʘʚˀʘˁʝ  (IEC 2010a) ʠ IEC 61784 ʢʦʿʠ ʜʝʬʠʥʠʰʝ ʩʢʫʧ ʧʨʦʪʦʢʦʣʘ 

ʢʦʤʫʥʠʢʘʮʠʿʝ (IEC 2010b). IEC 61804 ʜʘʿʝ ʠʥʩʪʨʫʢʮʠʿʝ, ʧʨʝʧʦʨʫʢʝ ʟʘ ʠʥʪʝʛʨʘʮʠʿʫ ʫʨʝʹʘʿʘ 

ʜʘ ʙʠ ʩʝ ʠʩʧʫʥʠʦ ʫʩʣʦʚ ʢʦʤʧʘʪʠʙʠʣʥʦʩʪʠ, ʫʩʣʦʚ ʤʝʹʫʩʦʙʥʦʛ ʨʘʜʘ, ʩʧʦʩʦʙʥʦʩʪ 

ʧʦʚʝʟʠʚʘˁʘ, ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ ʠ ʩʧʦʩʦʙʥʦʩʪ ʨʘʟʤʝʥʝ ʧʦʜʘʪʘʢʘ (IEC 2003b). IEC 61804-

3 ʦʜʨʝʹʫʿʝ Electronic Device Description Language (EDDL) ʪʝʭʥʦʣʦʛʠʿʘ. EDDL ʿʝ 

ʛʝʥʝʨʠʯʢʠ ʿʝʟʠʢ ʟʘ ʦʧʠʩʠʚʘˁʝ ʦʩʦʙʠʥʘ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʘ ʘʫʪʦʤʘʪʠʟʘʮʠʿʝ ʥʘ ʩʠʥʪʘʢʩʥʦ 

ʥʝʟʘʚʠʩʘʥ ʥʘʯʠʥ (IEC 2010c). AutomationML (ʝʥʛ. Automation Markup Language) ʧʨʫʞʘ 

ʦʪʚʦʨʝʥʠ ʩʪʘʥʜʘʨʜ ʟʘ ʥʝʫʪʨʘʣʥʠ ʬʦʨʤʘʪ ʧʦʜʘʪʘʢʘ ʥʘ ʦʩʥʦʚʫ XML ʟʘ ʤʝʤʦʨʠʩʘˁʝ ʠ 

ʨʘʟʤʝʥʫ ʬʘʙʨʠʯʢʠʭ  ʠʥʞʠˁʝʨʩʢʠʭ  ʠʥʬʦʨʤʘʮʠʿʘ (W3C 2006). ʆʚʦ ʦʤʦʛʫ˂ʘʚʘ ʤʝʹʫʩʦʙʥʦ 

ʧʦʚʝʟʠʚʘˁʝ ʭʝʪʨʦʛʝʥʠʭ  ʠʥʞʝˁ ʝʨʩʢʠʭ ʘʣʘʪʘ ʠ ʫʨʝʹʘʿʘ. ʈʝʘʣʥʝ ʢʦʤʧʦʥʝʥʪʝ ʦʧʠʩʘʥʝ ʩʫ ʦʜ 
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ʩʪʨʘʥʝ ʦʙʿʝʢaʪʘ ʢʦʿʠ ʩʫ ʫ ʩʪʘˁʫ ʜʘ ʦʙʫʭʚʘʪʝ ʠ ʜʨʫʛʝ ʧʦʜ-ʦʙʿʝʢʪʝ. ʂʘʦ ʨʝʟʫʣʪʘʪ ʪʦʛʘ, ʤʦʛʫ 

ʙʠʪʠ ʜʝʬʠʥʠʩʘʥʝ ʢʦʤʧʦʟʠʮʠʿʝ ʢʦʿʝ ʩʝ ʚʝʦʤʘ ʨʘʟʣʠʢʫʿʫ ʫ ʜʝʪʘˀʥʠʤ ʦʧʠʩʠʤʘ. ɸʪʨʠʙʫʪʠ 

ʪʠʧʠʯʥʠʭ ʦʙʿʝʢʘʪʘ ʩʘʯʠˁʘʚʘʿʫ ʛʝʦʤʝʪʨʠʿʫ, ˁʝʛʦʚʫ ʢʠʥʝʤʘʪʠʢʫ, ˁʝʛʦʚʦ ʧʦʥʘʰʘˁʝ, ʩʚʦʿʫ 

ʧʦʟʠʮʠʿʫ ʫʥʫʪʘʨ ʭʠʿʝʨʘʨʭʠʿʩʢʦʛ ʩʠʩʪʝʤʘ ʪʦʧʦʣʦʛʠʿʝ ʠ ʦʜʥʦʩʝ ʩʘ ʜʨʫʛʠʤ ʦʙʿʝʢʪʠʤʘ  (Drath 

et al., 2008). 

 

2.1.5 ˡ̌̆̋̒̉̂̉̌̎̏̒̓ ̋́̏ ̍̆̑̉̌̏ ̋̃́̌̉̓̆̓́ FMS-  ́
 

ʇʦʩʤʘʪʨʘʥʘ ʛʣʦʙʘʣʥʦ, ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʿʝ ʤʦʛʫ˂ʝ ʢʣʘʩʠʬʠʢʦʚʘʪʠ ʫ ʜʚʝ ʢʘʪʝʛʦʨʠʿʝ. ʇʨʚʘ 

ʢʘʪʝʛʦʨʠʿʘ ʦʜʥʦʩʠ ʩʝ ʥʘ ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʤʘʰʠʥʘ, ʢʦʿʘ ʦʙʫʭʚʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʩʠʩʪʝʤʘ ʜʘ ʩʝ 

ʤʝˁʘ ʧʨʦʠʟʚʦʜˁʘ ʟʘ ʥʦʚʝ ʚʨʩʪʝ ʧʨʦʠʟʚʦʜʘ ʠ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʩʝ ʤʝˁʘ ʨʝʜʦʩʣʝʜ ʦʧʝʨʘʮʠʿʘ 

ʠʟʚʨʰʘʚʘʥʠʭ ʥʘ ʜʝʣʫ. ɼʨʫʛʘ ʢʘʪʝʛʦʨʠʿʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʫʩʤʝʨʘʚʘˁʝ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ, ʢʦʿʘ 

ʩʝ ʦʛʣʝʜʘ ʫ ʩʧʦʩʦʙʥʦʩʪʠ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʚʠʰʝ ʤʘʰʠʥʘ ʟʘ ʦʙʘʚˀʘˁʝ ʠʩʪʠʭ ʦʧʝʨʘʮʠʿʘ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤ ʜʝʣʫ, ʢʘʦ ʠ ʩʧʦʩʦʙʥʦʩʪ ʩʠʩʪʝʤʘ ʜʘ ʘʧʩʦʨʙʫʿʝ ʧʨʦʤʝʥʝ ʚʝʣʠʢʠʭ ʨʘʟʤʝʨʘ ʢʘʦ 

ʰʪʦ ʩʫ ʟʘʧʨʝʤʠʥʘ, ʢʘʧʘʮʠʪʝʪ ʠ ʧʦʪʝʥʮʠʿʘʣ. 

ʇʨʝʤʘ (G.Mirkov, Z. Bakiĺ & R. Ģunjanin, 2017) aʥaʣʠʟa ʠ ʧʨoʫʯaʚaˁe ʬʣeʢʩʠʙʠʣʥe 

ʧʨoʠʟʚoʜˁe ʟaʩʥʠʚa ʩe ʥa aʥaʣʠʟʠ ʠ ʧʨoʫʯaʚaˁʫ ʬʣeʢʩʠʙʠʣʥʠʭ ʧʨoʠʟʚoʜʥʠʭ ʩʠʩʪeʤa 

(FMS). ʉʭʦʜʥʦ ʪʦʤʝ, ʦʚʠ ʩʠʩʪʝʤʠ  ʩʫ ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʯʠʥʠoʮʠ ʩaʚʨeʤeʥe ʧʨoʠʟʚoʜʥe 

oʨʠjeʥʪaʮʠje, ʫʩʤeʨeʥʠ ʥa aʫʪoʤaʪʠʟaʮʠjʫ ʧʨoʠʟʚoʜʥʠʭ ʧʨoʮeʩa. ʇʨoʠʟʚoʜʥʠ ʩʠʩʪeʤ 

ʩaʩʪojʠ ʩe, ʫ ʧʨʠʥʮʠʧʫ, oʜ ʪeʭʥoʣoʰʢʠʭ ʠ ʪeʭʥʠʯʢʠʭ ʠ ʠʥʬoʨʤaʮʠoʥʠʭ ʧoʜʩʠʩʪeʤa, ʫ 

ʢojʠ je ʫʢˀʫʯeʥ ʠ ˀʫʜʩʢʠ ʬaʢʪoʨ. ʊʘʢʦ, ʬʣeʢʩʠʙʠʣʥʠ ʧʨoʠʟʚoʜʥʠ ʩʠʩʪeʤ ʠʤa ʩʪʨʫʢʪʫʨʫ 

ʩaʩʪaʚˀeʥʫ ʠʟ: ʪeʭʥʠʯʢo-ʪeʭʥoʣoʢhʠʭ ʢoʤʧoʥeʥaʪa:  Hardware ʠ ʫʧʨaʚˀaʯʢo-

ʧʨoʛʨaʤʩʢʠʭ ʢoʤʧoʥeʥaʪa Software. 

ʊʘʢʦʹʝ, ʘʫʪʦʨʠ ʥʘʚʦʜʝ ʜʘ ʚʝ˂ʠʥʘ ʧʦʩʪʦʿʝ˂ʠʭ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ ʪʨʘʥʩʧʦʨʪʦʤ ʫ ʜʦʤʝʥʫ 

ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜˁʝ ʢʘʨʘʢʪʝʨʠʰʝ ʥʝʜʦʩʪʘʪʘʢ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ ʠ ʘʛʠʣʥʦʩʪʠ. ʀʩʪʠʯʫ  

ʥʘʨʦʯʠʪʫ ʟʘʩʪʫʧˀʝʥʦʩʪ ʢʘʜ ʿ ʝ ʫ ʧʠʪʘˁʫ ʧʨʦʠʟʚʦʜˁʘ ʚʝ˂ʝʛ ʙʨʦʿʘ ʨʘʟʥʦʣʠʢʠʭ, 

ʢʦʤʣʠʢʦʚʘʥʠʿʠʭ ʧʨʦʠʟʚʦʜʘ ʤʘˁʝʛ ʛʘʙʘʨʠʪʘ, ʢʦʿʠ ʠʟʠʩʢʫʿʫ ʙʨʟʫ ʧʨʦʤʝʥʫ ʧʨʦʠʟʚʦʜʥʦʛ 

ʧʨʦʛʨʘʤʘ,  ʩʘ ʢʨʘ˂ʠʤ ʚʨʝʤʝʥʠʤʘ ʦʙʨʘʜʥʦʛ ʧʨʦʮʝʩʘ ʠ ʩʣʦʞʝʥʠʿʠʤ ʤʘʥʠʧʫʣʘʮʠʦʥʠʤ 

(ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʭʪʝʚʠʤʘ) ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʚʝ˂ ʫ ʬʘʟʠ ʤʘʥʠʧʫʣʘʮʠʿʝ 

ʠʩʪʦʛ ʤʦʛʫ˂ʝ ʿʝ ʠʩʢʦʨʠʩʪʠʪʠ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʧʨʦʠʟʚʦʜʫ ʫ ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ ʫʧʨʘʚˀ ʘˁʘ 

ʧʨʦʮʝʩʦʤ, ʧʘ ʿʝ ʦʜ ʩʫʰʪʠʥʩʢʦʛ ʟʥʘʯʘʿʘ ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ ʩʚʘʢʦʛ ʜʝʣʘ ʢʦʿʠ 

ʿʝ ʧʨʠʩʫʪʘʥ ʫ FMC-a (FMS-a), ʰʪʦ ʿʝ ʠ ʜʝʣʠʤʠʯʥʦ ʟʘʩʪʫʧˀʝʥʦ ʢʦʜ ʚʝ˂ʠʥʝ ʧʦʩʪʦʿʝ˂ʠʭ 

ʩʠʩʪʝʤʘ. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘˁʝʥʘ ʤʝʪʦʜʘ ʫʧʨʘʚˀʘˁʘ ʢʦʜ ʬʣʝʢʩʠʙʠʣʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʩʠʩʪʝʤʘ ʿʝ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥ ʩʠʩʪʝʤ ʫʧʨʘʚˀʘˁʘ. ʂʦʥʪʨʦʣʝʨʠ ʩʚʘʢʦʛ ʧʦʜʩʠʩʪʝʤʘ ʧʨʠʩʫʪʥʦʛ ʫ FʄS-ʫ 

ʧʦʧʫʪ ʩʪʘʥʠʯʥʦʛ, ˂ʝʣʠʿʩʢʦʛ, ʭʠʿʝʨʘʨʭʠʿʩʢʠ ʩʫ ʧʦʚʝʟʘʥʠ ʟʘ ʛʣʘʚʥʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʠ 

ʨʘʯʫʥʘʨʩʢʠ ʩʠʩʪʝʤ ʫʧʨʘʚˀʘˁʘ ʢʦʿʠ ʜʦʥʦʩʠ  ʩʚʝ ʦʜʣʫʢʝ ʚʝʟʘʥʝ ʟʘ ʧʨʦʮʝʩʝ. ʀʟ ʣʠʪʝʨʘʪʫʨʝ 

ʿʝ ʧʦʟʥʘʪʦ ʜʘ ʿʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥ ʩʠʩʪʝʤ ʫʧʨʘʚˀʘˁʘ ʧʨʦʜʫʢʪʠʚʘʥ ʢʘʜʘ ʿʝ  ʙʨʦʿ ʨʘʟʣʠʯʠʪʠʭ  

ʧʨʦʠʟʚʦʜʘ ʤʘʣʠ ʠ ʢʘʜ  ʦʙʠʤ ʧʨʦʠʟʚʦʜˁʝ ʤʥʦʛʦ ʥʝ ʚʘʨʠʨʘ. ʄʝʹʫʪʠʤ, ʦʚʘʿ ʤʝʪʦʜ ʥʠʿʝ ʥʠ 

ʬʣʝʢʩʠʙʠʣʘʥ, ʥʠ ʘʛʠʣʘʥ ʟʘ ʚʠʩʦʢʦ ʚʘʨʠʿʘʥʪʥʝ ʧʨʦʠʟʚʦʜʝ ʩʘ ʨʝʣʘʪʠʚʥʦ ʤʘʣʦʤ 

ʟʘʧʨʝʤʠʥʦʤ. ʅʘʫʯʥʠʮʠ ʩʫ ʩʝ ʪʦʢʦʤ ʠʩʪʨʘʞʠʚʘˁʘ ʪʨʫʜʠʣʠ ʜʘ ʨʘʟʚʠʿʫ ʪʘʢʚʝ ʚʨʩʪʝ ʧʨʦʮʝʩʘ 

ʥʘʜʟʦʨʘ ʠ ʫʧʨʘʚˀʘˁʘ ʧʨʦʠʟʚʦʜˁʦʤ ʢʦʿʠ ʙʠ ʟʘʜʦʚʦˀʠʣʠ ʟʘʭʪʝʚʝ ʯʠʿʝ ʩʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ: 

ʘʛʠʣʥʦʩʪ, ʜʝʣʠʤʠʯʥʘ ʘʜʘʧʪʠʙʠʣʥʦʩʪ ʠ ʩʧʦʩʦʙʥʦʩʪ ʧʨʦʠʟʚʦʜˁʝ ʥʝʧʦʟʥʘʪ ʫʧʨʘʚˀʘˁʫ. 

ɱʝʜʥʦ ʦʜ ʤʦʛʫ˂ʠʭ ʨʝʰʝˁʘ, ʧʨʠʤʝˁʝʥʦ ʫ ʩʚʨʭʫ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʿʝ ʧʨʦʠʟʚʦʜˁʝ ʠ 

ʫʧʨʘʚˀʘˁʘ ʪʨʘʥʩʧʦʨʪʦʤ, ʿʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʪʝʭʥʦʣʦʛʠʿʝ ʨʘʜʠʦ ʬʨʝʢʚʝʥʪʥʝ  

ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ.  
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2.1.6 ˑ̉ ̘̅́̋̓̉̋̉ ̌̆̋̒̉̂̉̌̎̉̕ ̐̑̏̉̈̃̏̅̎̉ ̒̉̒̓̆̍̉ 
 

ɼʠʜʘʢʪʠʯʢʠ ʬʣʝʢʩʠʙʠʣʥʠ ʩʠʩʪʝʤʠ (DFMS) ʧʦ ʩʚʦʿʦʿ ʧʨʠʤʝˁʝʥʦʿ ʘʨʭʠʪʝʢʪʫʨʠ ʠ ʤʦʜʝʣʫ 

ʫʧʨʘʚˀʘˁʘ ʫ ʧʦʪʧʫʥʦʩʪʠ ʦʜʛʦʚʘʨʘʿʫ ʠʥʜʫʩʪʨʠʿʩʢʠʤ ʩʠʩʪʝʤʠʤʘ. ʉʘ ʩʪʘʥʦʚʠʰʪʘ 

ʫʧʨʘʚˀʘˁʘ ʩʚʝ ʦʩʦʙʠʥʝ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ, ʥʘʚʝʜʝʥʝ ʠ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʝ ʦʜʥʦʩʝ ʩʝ ʠ ʥʘ 

DFMS. ʉʠʩʪʝʤʠ ʫʧʨʘʚˀʘˁʘ DFMS ʦʙʠʯʥʦ ʧʦʩʝʜʫʿʫ, ʜʦʜʘʪʥʦ, ʩʠʛʫʨʥʦʩʥʝ ʭʘʨʜʚʝʨʩʢʝ 

ʢʦʤʧʦʥʝʥʪʝ ʠ ʩʦʬʪʚʝʨʩʢʘ ʦʛʨʘʥʠʯʝˁʘ ʢʦʿʘ ʫʯʝʥʠʮʠʤʘ/ʩʪʫʜʝʥʪʠʤʘ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʥʠʚʦʘ ʠʟʫʯʘʚʘˁʘ ʧʨʝʜʘʚʘʯ ʧʦʩʪʘʚˀʘ ʪʿ. ʦʜʨʝʹʫʿʝ.  

ʅʘ ʧʨʠʤʝʨ ʭʘʨʜʚʝʨʩʢʘ ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʘ ʿʝ ʦʙʠʯʥʦ ʢʦʥʪʨʦʣʥʠ ʩʠʩʪʝʤ ʯʠʿʠ ʿʝ ʟʘʜʘʪʘʢ 

ʜʘ ʪʝʩʪʠʨʘ ʙʨʦʿ ʙʠʪʦʚʘ ʫʩʤʝʨʝʥ ʢʘ ʢʦʤʧʦʥʝʥʪʠ ʠʣʠ ʟʙʠʨʥʦ ʢʦʤʧʦʥʝʥʪʘʤʘ ʩʠʩʪʝʤʘ. ɸʢʦ 

ʦʚʘʿ ʙʨʦʿ ʙʠʪʦʚʘ ʦʜʛʦʚʘʨʘ ʧʨʦʛʨʘʤʠʨʘʥʦʤ ʪʘʜʘ ʩʝ ʫʧʨʘʚˀʘʯʢʠ ʩʠʛʥʘʣʠ ʧʨʦʧʫʰʪʘʿʫ ʢʘ 

ʢʦʤʧʦʥʝʥʪʘʤʘ. ʆʚʫ ʧʨʦʧʫʩʥʦʩʪ ʩʠʛʥʘʣʘ ʫʢˀʫʯʫʿʝ/ʠʩʢˀʫʯʫʿʝ ʧʨʝʜʘʚʘʯ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʧʦʪʨʝʙʝ ʠ ʠʩʭʦʜʘ ʠʟʫʯʘʚʘˁʘ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʚʝʟʘʥʘ ʟʘ ʧʨʠʤʝʥʫ ʭʘʨʜʚʝʨʩʢʠʭ ʢʦʤʧʦʥʝʥʘʪʘ 

ʥʠʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʜʫʩʪʨʠʿʩʢʠʭ FMS ʚʝ˂ ʠʩʢˀʫʯʠʚʦ DFMS ʠ ʩʧʘʜʘ ʫ ʜʦʤʝʥ 

ʥʘʩʪʘʚʥʦʛ ʧʨʦʮʝʩʘ ʯʠʿʝ ʩʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʫʩʤʝʨʝʥʝ ʢʘ ʙʝʟʙʝʜʥʦʩʪʠ, ʦʯʠʛʣʝʜʥʦʩʪʠ, 

ʜʫʘʣʥʦ ʿʢʦʥʪʨʦʣʠ ʧʨʦʮʝʩʘ, ʚʝʨʠʬʠʢʘʮʠʿʠ ʥʘʧʠʩʘʥʦʛ ʧʨʦʛʨʘʤʘ, ʠ ʜʨ. 

ʉʦʬʪʚʝʨʩʢʘ ʦʛʨʘʥʠʯʝˁʘ ʫʛʣʘʚʥʦʤ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʦʪʧʫʥʫ ʧʨʠʤʝʥˀ ʠʚʦʩʪ ʩʦʬʪʚʝʨʘ ʥʘ 

ʦʜʨʝʹʝʥʦʤ ʥʠʚʦʫ. ʅʘ ʧʨʠʤʝʨ ʤʝʤʦʨʠʩʘˁʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ ʨʦʙʦʪʘ ʿʝ ʤʦʛʫ˂ʝ 

ʠʩʢˀʫʯʠʚʦ ʧʫʪʝʤ ʨʫʯʥʦʛ  ʫʧʨʘʚˀʘˁʘ (ʧʫʪʝʤ ʊeach Pendant) ʥʘ ʥʘʿʥʠʞʝʤ ʥʠʚʦʫ, ʰʪʦ 

ʜʝʬʠʥʠʰʝ ʧʨʝʜʘʚʘʯ, ʧʦʩʪʘʚˀʘˁʝʤ ʦʜʨʝʹʝʥʦʛ ʩʪʝʧʝʥʘ ʠʟʫʯʘʚʘˁʘ. ʇʦʪʧʫʥʘ 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʤʝʤʦʨʠʩʘˁʘ ʪʘʯʘʢʘ ʨʦʙʦʪʘ ʤʦʛʫ˂ʘ ʿʝ ʥʘ ʚʠʰʝʤ ʥʠʚʦʫ ʠʟʫʯʘʚʘˁʘ. ʆʚʘ 

ʧʨʦʙʣʝʤʘʪʠʢʘ ʚʝʟʘʥʘ ʿʝ ʟʘ ʥʠʚʦ ʠʟʫʯʘʚʘˁʘ.    

ʇʨʚʠ ʜʠʜʘʢʪʠʯʢʠ ʬʣʝʢʩʠʙʠʣʥʠ ʩʠʩʪʝʤʠ ʢʦʿʠ ʩʫ ʩʝ ʧʦʿʘʚʠʣʠ ʫ ʦʙʨʘʟʦʚʥʠʤ ʫʩʪʘʥʦʚʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ  ʠ ʟʝʤˀʘʤʘ ʫ ʦʢʨʫʞʝˁʫ, ʩʫ ʫʛʣʘʚʥʦʤ ʙʠʣʠ ʩʠʩʪʝʤʠ ʟʘʪʚʦʨʝʥʦʛ ʪʠʧʘ, 

ʧʦ ʩʠʩʪʝʤʫ Ăʢˀʫʯ ʫ ʨʫʢʝò. ʅʘʠʤʝ, ʧʨʦʠʟʚʦʹʘʯʠ ʜʠʜʘʢʪʠʯʢʠʭ CNC ʤʘʰʠʥʘ ʩʫ ʿʦʰ ʫ ʬʘʟʠ 

ʨʘʟʚʦʿʘ ʩʚʦʿʠʭ ʧʨʦʠʟʚʦʜʘ ʧʨʝʜʚʠʜʝʣʠ ʤʦʛʫ˂ʥʦʩʪ ʫʛʨʘʜˁʝ ʦʚʠʭ ʩʠʩʪʝʤʘ ʫ ʬʣʝʢʩʠʙʠʣʥʫ 

ʧʨʦʠʟʚʦʜˁʫ ʠ ʪʦ ʫʛʣʘʚʥʦʤ, ʟʘ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ, ʢʨʝʠʨʘʿʫ˂ʠ ʫʥʫʪʘʨ ʦʙʨʘʜʥʠʭ ʩʠʩʪʝʤʘ 

ʠʥʪʝʨʬʝʿʩ DNC ʢʘʨʪʠʮʝ ʟʘ ʚʝʟʫ ʩʘ ʥʘʜʨʝʹʝʥʠʤ, ʦʙʠʯʥʦ ʿʝʜʥʠʤ PC ʨʘʯʫʥʘʨʦʤ. 

ʊʨʘʥʩʧʦʨʪʥʠ ʩʠʩʪʝʤ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʫ ʦʙʨʘʜʮʠʤʘ ʫʥʫʪʘʨ ʦʚʠʭ FMC ʢʦʥʩʪʨʫʢʮʠʿʘ 

ʫʛʣʘʚʥʦʤ ʿʝ ʙʠʦ ʨʦʙʦʪ, ʦʙʠʯʥʦ ʚʝ˂ ʧʦʩʪʦʿʝ˂ʝ ʢʦʥʩʪʨʫʢʮʠʿʝ, ʢʦʿʠ ʙʠ ʦʜʛʦʚʘʨʘʦ ʫʛʨʘʜˁʠ 

ʧʦ ʩʚʦʿʠʤ ʛʘʙʘʨʠʪʠʤʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ. ɼʦ ʧʦʿʘʚʝ ʿʝʬʪʠʥʠʿʠʭ, ʠ ʝʜʫʢʘʪʠʚʥʠʭ 

ʨʦʙʦʪʩʢʠʭ ʩʠʩʪʝʤʘ ʪʦ ʩʫ ʫʛʣʘʚʥʦʤ ʙʠʣʠ ʨʦʙʦʪʠ ʧʨʦʠʟʚʝʜʝʥʠ ʫ ɱʘʧʘʥʫ, ʥʧʨ. ʨʦʙʦʪʠ  ʢʦʿʠ 

ʩʫ ʨʘʜʠʣʠ ʫ ʘʫʪʦʤʦʙʠʣʩʢʦʿ ʠʥʜʫʩʪʨʠʿʠ, ʘ ʫʟ ʩʠʪʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʧʨʝʧʨʘʚʢʝ ʩʫ ʫ 

ʧʦʪʧʫʥʦʩʪʠ ʦʜʛʦʚʘʨʘʣʠ ʦʚʘʢʚʠʤ ʬʣʝʢʩʠʙʠʣʥʠʤ ʩʠʩʪʝʤʠʤʘ (ʧʨʦʙʣʝʤʠ ʟʘʚʨʰʥʠʭ ʫʨʝʹʘʿʘ 

ʠ ʧʦʩʪʦˀʘ). ʆʚʠ ʬʣʝʢʩʠʙʠʣʥʠ ʩʠʩʪʝʤʠ ʨʘʜʠʣʠ ʩʫ ʧʦʜ ʦʧʝʨʘʪʠʚʥʠʤ ʩʠʩʪʝʤʦʤ DOS, ʘ 

ʥʝʰʪʦ ʢʘʩʥʠʿʝ ʠ ʧʦʜ Windows ʦʢʨʫʞʝˁeʤ, ʫ ʢʦʤ ʩʫ ʨʘʟʚʠʿʘʥʝ ʩʧʝʮʠʬʠʯʥʝ ʢʦʤʘʥʜʝ ʟʘ 

ʫʧʨʘʚˀʘˁʝ ʠ ʧʨʦʛʨʘʤʠʨʘˁʝ ʩʠʩʪʝʤʘ.  

ʉʘ ʩʪʘʥʦʚʠʰʪʘ ʫʧʨʘʚˀʘˁʘ, ʧʘ ʠ ʩʘʤʦʛ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ FMC, ʰʠʨʝ FʄS , 

ʟʘʜʦʚʦˀʘʚʘʣʠ ʩʫ ʧʦʪʨʝʙʝ ʪʘʜʘʰˁʝʛ ʠʟʫʯʘʚʘˁʘ ʠ ʦʙʫʢʝ ʢʘʜʨʦʚʘ ʟʘ ʨʘʜ ʥʘ ʝʣʝʤʝʥʪʠʤʘ 

ʬʣʝʢʩʠʙʠʣʥʠʭ ʩʠʩʪʝʤʘ. ʆʜʨʝʹʝʥʝ ʦʙʨʘʟʦʚʥʝ ʥʘʮʠʦʥʘʣʥʝ ʠʥʩʪʠʪʫʮʠʿʝ  (ʥʘʨʦʯʠʪʦ 

ʅʝʤʘʯʢʝ) ʙʠʣʝ ʩʫ ʥʘ ʩʪʘʥʦʚʠʰʪʫ, ʜʘ ʩʝ ʢʘʜʨʦʚʠ ʦʙʫʯʘʚʘʿʫ ʥʘ ʦʯʠʛʣʝʜʥʠʿʠʤ (ʧʨʘʚʠʤ 

ʢʦʤʘʥʜʥʠʤ ʪʘʙʣʘʤʘ ʠʣʠ ʩʠʤʫʣʘʮʠʦʥʠʤ ʢʦʤʘʥʜʥʠʤ ʪʘʙʣʘʤʘ, ʠʜʝʥʪʠʯʥʠ ʠʥʜʫʩʪʨʠʩʿʢʠʤ, 

ʚʝʟʘʥʠʭ ʟʘ ʩʠʤʫʣʘʪʦʨʝ) ʫʧʨʘʚˀʘʯʢʠʤ ʩʠʩʪʝʤʠʤʘ CNC ʤʘʰʠʥʘ, ʯʠʤʝ ʙʠ ʩʝ ʠʟʙʝʛʣʠ 

ʜʦʜʘʪʥʠ ʪʨʦʰʢʦʚʠ ʦʙʨʘʟʦʚʘˁʘ. ʀʟʤʝʹʫ ʫʧʨʘʚˀʘʯʢʦʛ PC ʨʘʯʫʥʘʨʘ ʠ ʢʦʤʧʦʥʝʥʪʠ ʢʦʿʝ 

ʯʠʥʝ ʩʠʩʪʝʤ, ʯʝʩʪʦ ʩʝ ʥʘʣʘʟʠʦ ʢʦʥʪʨʦʣʥʠ ʩʠʩʪʝʤ (Control Panel) ʟʘ ʧʨʦʚʝʨʫ ʠʩʧʨʘʚʥʦʩʪʠ 

ʧʨʦʛʨʘʤʘ ʠ ʩʧʨʝʤʥʦʩʪʠ ʦʜʨʝʹʝʥʠʭ ʫʨʝʹʘʿʘ ʟʘ ʘʜʝʢʚʘʪʥʫ ʘʢʮʠʿʫ (ʢʦʥʪʨʦʣʘ ʙʠʪʦʚʘ ʠʣʠ 
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ʩʫʤʝ ʙʠʪʦʚʘ ʫ ʩʠʩʪʝʤʫ). ʆʚʦ ʿʝ ʜʘʚʘʣʦ ʢʦʨʠʩʥʠʮʠʤʘ ʠ ʧʨʦʬʝʩʦʨʫ ʜʦʜʘʪʥʫ ʩʠʛʫʨʥʦʩʪ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʿʠ ʠ ʪʝʩʪʠʨʘˁʫ ʧʨʦʛʨʘʤʘ. ʆʚʠ ʩʠʩʪʝʤʠ, ʜʝʣʠʤʠʯʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʫʥʘʧʨʝʹʝʥʠ, 

ʤʦʛʫ ʩʝ ʿʦʰ ʫʚʝʢ ʩʨʝʩʪʠ ʫ ʦʙʨʘʟʦʚʥʠʤ ʩʠʩʪʝʤʠʤʘ (ʥʧʨ. ʇʦˀʩʢʘ), ʘ ʠʤʘʣʠ ʩʫ ʦʙʠʯʥʦ 

ʟʘʩʪʫʧˀʝʥʘ ʜʚʘ ʦʩʥʦʚʥʘ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ ʢʦʤʧʦʥʝʥʪʘʤʘ: 

- ʧʨʚʠ, ʫ ʢʦʤ ʩʫ ʠʥʪʝʛʨʠʩʘʥʝ ʢʦʤʧʦʥʝʥʪʝ ʫʧʨʘʚˀʘʿʫ ʠ ʢʦʥʪʨʦʣʠʰʫ ʧʨʝʢʦ ʧʨʦʛʨʘʤʘ 

ʟʘ ʨʦʙʦʪ, ʠ 

- ʜʨʫʛʠ, ʢʦʿʠ ʢʦʤʧʦʥʝʥʪʝ ʫ ʩʠʩʪʝʤʫ ʪʨʝʪʠʨʘ ʨʘʚʥʦʧʨʘʚʥʦ, ʰʪʦ ʿʝ ʦʯʠʛʣʝʜʥʠʿʝ 

ʠʥʜʫʩʪʨʠʿʩʢʦʤ ʥʘʯʠʥʫ ʫʧʨʘʚˀʘˁʘ. 

ʅʘ ʜʘˀʝ ʩʝ ʜʘʿʫ ʧʨʠʤʝʨʠ ʦʚʝ ʜʚʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ, ʠʟʚʝʜʝʥʝ FMC ʘʨʭʠʪʝʢʪʫʨʝ ʫ ʈ. 

ʉʨʙʠʿʠ.  

ʇʨʚʘ ʘʨʭʠʪʝʢʪʫʨʘ DFMC ʠʤʧʣʝʤʝʥʪʠʨʘʥʘ ʫ ʦʙʨʘʟʦʚʥʦʿ ʠʥʩʪʠʪʫʮʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, 

ʰʝʤʘʪʩʢʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʩʣʠʮʠ 2.1. ʂʦʤʧʦʥʝʥʪʝ ʩʠʩʪʝʤʘ ʯʠʥʝ: CNC ʩʪʨʫʛ (Emco 

COMPACT 5CNC)  ʠ CNC ʛʣʦʜʘʣʠʮʘ (Emco F1 CNC) , ʨʦʙʦʪ (MITSUBISHI MOVE 

MASTER) ʩʘ ʫʧʨʘʚˀʘʯʢʦʤ ʿʝʜʠʥʠʮʦʤ (ʝʥʛ. Drive Unit) ʠ ʧʥʝʫʤʘʪʩʢʘ ʩʪʘʟʘ (ROS) ʟʘ 

ʜʦʚʦʹʝˁʝ ʨʦʙʦʪʘ ʫ ʧʦʣʦʞʘʿ ʥʘʩʧʨʘʤ ʤʘʰʠʥʘ. ʄʘʰʠʥʝ ʠʤʘʿʫ, ʢʘʦ ʩʪʘʥʜʘʨʜʥʫ ʦʧʨʝʤʫ, 

ʨʘʟʚʠʿʝʥʫ  DNC ʠʥʪʝʨʬʝʿʩʥʫ ʫʣʘʟʥʦ-ʠʟʣʘʟʥʫ (ʝʥʛ. I/O) ʢʘʨʪʠʮʫ ʧʨʝʢʦ ʢʦʿʝ ʩʝ ʤʦʞʝ 

ʫʧʨʘʚˀʘʪʠ ʩʣʝʜʝ˂ʠʤ ʫʣʘʟʥʠʤ ʬʫʥʢʮʠʿʘʤʘ: ʫʧʨʘʚˀʘˁʝ ʨʝʚʦʣʚʝʨ ʤʘʛʘʮʠʥʦʤ ʘʣʘʪʘ, 

ʧʨʦʛʨʘʤ ʩʪʦʧ, ʧʨʦʛʨʘʤ ʩʪʘʨʪ, ʜʦʚʦʹʝˁʝ ʤʘʰʠʥʝ ʫ ʩʪʘʪʫʩ ʟʘ ʩʣʘˁʝ ʧʨʦʛʨʘʤʘ, ʜʦʚʦʹʝˁʝ 

ʤʘʰʠʥʝ ʫ ʩʪʘʪʫʩ ʟʘ ʧʨʠʿʝʤ ʧʨʦʛʨʘʤʘ ʩʘ ʤʘʰʠʥʝ ʢʘʦ ʠ ʧʦʩʝʙʥʘ ʬʫʥʢʮʠʿʘ ʩʚʝ ʩʪʦʧ. 

ɸʢʪʠʚʥʦʩʪʠ ʫʣʘʟʘ ʤʦʛʫ ʩʝ ʧʨʘʪʠʪʠ ʧʫʪʝʤ ʠʟʣʘʟʥʠʭ ʬʫʥʢʮʠʿʘ: ʩʪʘʪʫʩ ʤʘʰʠʥʝ 

ʨʫʯʥʠ/ʘʫʪʦʤʘʪʩʢʠ, ʧʨʦʛʨʘʤ ʫ ʪʦʢʫ, ʧʨʦʛʨʘʤ ʧʨʠʚʨʝʤʝʥʦ ʟʘʫʩʪʘʚˀʝʥ, ʫʢˀʫʯʝʥʦ ʦʙʨʪʘˁʝ 

ʚʨʝʪʝʥʘ, ʚʨʝʤʝʥʩʢʦ ʟʘʫʩʪʘʚˀʘˁʝ.  ʈʦʙʦʪ,  CNC ʤʘʰʠʥʝ ʠ ROS ʫʧʨʘʚˀʘʯʢʝ ʩʠʛʥʘʣʝ 

ʜʦʙʠʿʘʿʫ ʦʜ PC ʨʘʯʫʥʘʨʘ. ʅʘ ʧʫʪʫ ʜʦ ʢʦʤʧʦʥʝʥʘʪʘ ʩʠʩʪʝʤʘ ʦʚʠ ʩʠʛʥʘʣʠ ʧʨʦʣʘʟʝ ʢʨʦʟ 

ʢʦʥʪʨʦʣʥʠ ʩʠʩʪʝʤ (Control Panel) ʢʦʿʠ ʠʤʘ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʦʜʨʝʹʝʥʠ ʫʧʨʘʚˀʘʯʢʠ ʩʠʛʥʘʣ: 

- ʙʝʟʫʩʣʦʚʥʦ ʧʨʦʧʫʩʪʠ, ʠ 

- ʧʨʦʧʫʩʪʠ ʫʟ ʦʜʦʙʨʝʥʫ ʧʦʪʚʨʜʫ ʦʧʝʨʘʪʝʨʘ ʠʣʠ ʧʨʦʬʝʩʦʨʘ (ʨʘʜ FMC ʩʘ ʤʘˁʝ 

ʠʩʢʫʩʥʠʤ ʢʦʨʠʩʥʠʮʠʤʘ). 

ʊʘʢʦʹʝ ʦʚʠ ʫʧʨʘʚˀʘʯʢʠ ʩʠʛʥʘʣʠ ʥʘ ʠʟʣʘʟʫ ʠʟ ʢʦʥʪʨʦʣʥʦʛ ʩʠʩʪʝʤʘ ʤʦʨʘʿʫ ʩʝ ʧʦʿʘʯʘʪʠ  ʥʘ 

ʥʠʚʦ ʧʦʛʦʜʘʥ ʟʘ ʫʧʨʘʚˀʘˁʝ. ʇʨʝʤʘ ʜʦʢʫʤʝʥʪʘʮʠʿʠ ʧʨʦʠʟʚʦʹʘʯʘ ʠ ʠʩʢʫʩʪʚʝʥʦ, ʩʠʛʥʘʣʠ 

ʠʟ ʨʘʯʫʥʘʨʘ ʩʝ ʧʦʿʘʯʘʚʘʿʫ ʠ ʜʦʚʦʜʝ ʥʘ ʥʠʚʦ ʧʦʛʦʜʘʥ ʟʘ ʫʧʨʘʚˀʘˁʝ ʢʦʤʧʦʥʝʥʘʪʘ (ʥʧʨ. ʟʘ 

CNC ʤʘʰʠʥʝ  ʥʘʧʦʥ ʜʠʛʠʪʘʣʥʦʛ ʩʠʛʥʘʣʘ ʿʝ 5 - 24V, ʘ ʪʨʘʿʘˁʝ ʠʤʧʫʣʩʘ 0.5 sec.). ʇʫʪʝʤ 

ʩʝʨʠʿʩʢʦʛ ʠʥʪʝʨʬʝʿʩʘ ʠ ʘʜʝʢʚʘʪʥʦʛ ʧʨʦʪʦʢʦʣʘ ʦʩʪʚʘʨʫʿʝ ʩʝ ʪʨʘʥʩʬʝʨ ʧʨʦʛʨʘʤʘ. 

ʇʨʦʛʨʘʤʩʢʠ ʩʠʛʥʘʣʠ ʥʘʤʝˁʝʥʠ  CNC ʤʘʰʠʥʘʤʘ ʠ ʨʦʙʦʪʫ ʧʨʦʣʘʟʝ ʜʨʫʛʠʤ ʢʘʥʘʣʠʤʘ 

ʢʦʨʠʩʪʝ˂ʠ X-ON/X-OFF ʧʨʦʪʦʢʦʣ. ʀʥʪʝʨʬʝʿʩʠ ʧʨʠʩʫʪʥʠ ʫ ʜʠʩʪʨʠʙʫʮʠʿʠ ʧʨʦʛʨaʤʘ ʩʫ 

ʩʪʘʥʜʘʨʜʥʠ: V24, RS232B ʠ RS232C. 

ɼʘ ʙʠ ʩʝ ʦʩʪʚʘʨʠʣʘ ʤʝʹʫʩʦʙʥʘ ʢʦʦʨʜʠʥʘʮʠʿʘ ʠʟʤʝʹʫ ʤʘʰʠʥʘ, ʨʦʙʦʪʘ ʠ ʧʨʠʧʘʜʘʿʫ˂ʝ 

ʦʧʨʝʤʝ ʢʦʨʠʩʪʝ ʩʝ ʜʠʛʠʪʘʣʥʠ I/O ʠʥʪʝʨʬʝjʩʥʝ ʢʘʨʪʠʮʝ ʧʨʝʢʦ ʢʦʿʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚˀʘˁʘ, 

ʧʨʝʤʘ ʦʜʨʝʹʝʥʠʤ ʣʦʛʠʯʢʠʤ ʧʨʘʚʠʣʠʤʘ (ʟʘʢʦʥʠʪʦʩʪʠʤʘ) ʧʨʦʩʣʝʹʫʿʝ ʩʠʛʥʘʣʝ. ʆʚʘ ʧʨʘʚʠʣʘ 

ʩʫ ʫ ʚʝ˂ʠʥʠ ʩʣʫʯʘʿʝʚʘ ʧʦ ʩʚʦʤ ʢʘʨʘʢʪʝʨʫ ʧʨʦʮʝʜʫʨʘʣʥʘ ʠ ʫʟʨʦʯʥʦ ʧʦʩʣʝʜʠʯʥʘ.  

ʋʧʨʘʚˀʘˁʝ ʘʣʘʪʠʤʘ, ʢʦʜ ʦʚʘʢʦ ʢʦʥʮʠʧʠʨʘʥʠʭ, ʧʨʚʦʙʠʪʥʠʭ ʜʠʜʘʢʪʠʯʢʠʭ FMC ʩʠʩʪʝʤʘ 

ʿʝ ʥʘ ʥʠʩʢʦʤ ʥʠʚʦʫ ʫʧʨʘʚˀʠʚʦʩʪʠ, ʿʝʨ ʩʝ ʤʝʨʝˁʝ ʢʦʜ ʠʩʪʠʭ ʦʙʘʚˀʘ ʚʘʥ ʩʠʩʪʝʤʘ, ʧʦʜʘʮʠ 

ʩʝ ʫʥʦʩʝ ʫ ʧʦʩʝʙʥʦ ʜʝʬʠʥʠʩʘʥʝ ʤʝʥʠʿʝ ʮʝʥʪʨʘʣʥʦʛ ʨʘʯʫʥʘʨʘ ʠ ʢʘʦ ʪʘʢʚʠ ʩʝ ʧʨʠʜʨʫʞʫʿʫ 

ʘʣʘʪʫ ʫ NC ʧʨʦʛʨʘʤʫ. ʈʘʟʣʦʛ ʦʚʘʢʚʦʛ ʧʨʠʩʪʫʧʘ ʿʝ ʜʘ ʩʝ ʧʨʦʛʨʘʤʠʨʘˁʝ ʦʚʦʛ ʪʠʧ ʤʘʰʠʥʝ 



17 

 

ʰʪʦ ʚʠʰʝ ʧʨʠʙʣʠʞʠ ʩʪʘʥʜʘʨʜʥʠʤ ʠʟʚʝʜʙʘʤʘ. ʆʚʘʢʚʠ ʩʠʩʪʝʤʠ ʧʦʩʝʜʦʚʘʣʠ ʩʫ ʜʝʣʠʤʠʯʥʫ 

ʧʨʦʛʨʘʤʩʢʫ ʩʠʤʫʣʘʮʠʿʫ, ʫʛʣʘʚʥʦʤ  NC ʧʨʦʛʨʘʤʘ, ʨʝʹʝ ʧʨʦʛʨʘʤʘ ʟʘ ʨʦʙʦʪ. 

 

ʉʣʠʢʘ 2.1 ʇʨʚʘ ʘʨʭʠʪʝʢʪʫʨʘ FMC ʣʘʙʦʨʘʪʦʨʠʿʝ 
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ʈʘʟʚʦʿʝʤ ʨʘʯʫʥʘʨʩʢʝ ʦʧʨʝʤʝ, ʧʦʩʝʙʥʦ ʤʨʝʞʥʠʭ ʦʢʨʫʞʝˁʘ, ʢʘʦ ʠ ʜʠʜʘʢʪʠʯʢʠʭ CNC 

ʤʘʰʠʥʘ ʢʦʿʝ ʟʘ ʫʧʨʘʚˀʘʯʢʝ ʿʝʜʠʥʠʮʝ ʢʦʨʠʩʪʝ PC ʨʘʯʫʥʘʨʝ ʩʘ ʢʦʤʘʥʜʥʠʤ ʪʘʙʣʘʤʘ ʢʦʿʝ ʩʫ 

ʠʟʛʣʝʜʦʤ ʠʜʝʥʪʠʯʥʝ ʠʥʜʫʩʪʨʠʿʩʢʠʤ, ʢʘʦ ʠ ʦʪʚʦʨʝʥʠʤ ʨʦʙʦʪʩʢʠʤ ʢʦʥʩʪʨʫʢʮʠʿʘʤʘ 

ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʫʥʠʚʝʨʟʘʣʥʦʿ ʩʝʨʠʿʩʢʦʿ ʤʘʛʠʩʪʨʘʣʠ (USB - ʝʥʛ. Universal Serial Bus), 

ʜʦʰʣʦ ʩʝ ʜʦ ʜʠʜʘʢʪʠʯʢʠʭ  FMC ʠ FMS ʢʦʥʩʪʨʫʢʮʠʿʘ ʜʨʫʛʝ ʛʝʥʝʨʘʮʠʿʝ, ʢʦʿʝ ʩʫ ʩʝ ʥʘʰʣʝ  

ʫ ʦʙʨʘʟʦʚʥʠʤ ʫʩʪʘʥʦʚʘʤʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. 

ʀʟ ʪʠʭ ʨʘʟʣʦʛʘ ʦʜʘʙʨʘʥʘ ʿʝ ʜʠʜʘʢʪʠʯʢʠ FMC ʧʨʠʢʘʟʘʥ ʥʘ ʩʣʠʮʠ 2.2, ʢʘʦ ʨʝʧʨʝʟʝʥʪ ʥʦʚʠʿʝ 

ʛʝʥʝʨʘʮʠʿʝ. FMC ʯʠʥʠ ʩʣʝʜʝ˂ʘ ʠʥʩʪʘʣʠʩʘʥʘ ʦʧʨʝʤʘ: CNC ʛʣʦʜʘʣʠʮʘ (Emco Concept Mill 

55) ʩʘ ʦʩʤʦʩʪʘʥʠʯʥʠʤ ʤʘʛʘʮʠʥʦʤ ʘʣʘʪʘ, CNC ʩʪʨʫʛʦʤ (Concept Turn 55) ʩʘ 

ʦʩʤʦʩʪʘʥʠʯʥʠʤ ʨʝʚʦʣʚʝʨ ʤʘʛʘʮʠʥʦʤ ʘʣʘʪʘ ʠ ʫʧʨʘʚˀʠʚʠʤ ʢʦˁʠ˂ʝʤ, ʨʦʙʦʪ  (SCORBOT-

ER 4u, Intelitek Inc, ʀʟʨʘʝʣ) ʟʘʜʫʞʝʥ ʟʘ ʪʨʘʥʩʧʦʨʪ ʠ ʤʘʥʠʧʫʣʘʮʠʿʫ ʦʙʨʘʜʘʢʘ ʫʥʫʪʘʨ FMC, 

ʛʨʘʚʠʪʘʮʠʦʥʠ ʜʦʜʘʚʘʯ (ʝʥʛ.Gravity Feeder) ʩʘ ʤʠʢʨʦ ʧʨʝʢʠʜʘʯʝʤ ʮʠʣʠʥʜʨʠʯʥʠʭ ʜʝʣʦʚʘ 

ʠ ʧʥʝʫʤʘʪʩʢʠ ʫʧʨʘʚˀʠʚʠ ʜʦʜʘʚʘʯ ʧʨʠʟʤʘʪʠʯʥʠʭ ʜʝʣʦʚʘ (ʝʥʛ. Pneumatic Feeder) ʩʘ 

ʩʝʥʟʦʨʦʤ ʙʣʠʟʠʥʝ. ʂʘʢʦ USB ʢʦʥʪʨʦʣʝʨ ʨʦʙʦʪʘ ʥʝ ʧʨʫʞʘ ʜʦʚʦˀʥʦ I/O ʟʘ ʢʦʤʧʣʝʪʘʥ ʨʘʜ 

ʩʚʠʭ ʬʫʥʢʮʠʿʘ ʟʘ ʘʫʪʦʤʘʪʠʟʘʮʠʿʫ ʤʘʰʠʥʘ ʧʨʝʜʚʠʹʝʥ ʿʝ USB I/O ʠʥʪʝʨʬʝʿʩ ʢʦʿʠ 

ʦʙʝʟʙʝʹʫʿʝ ʫʧʨʘʚˀʘˁʝ ʟʘʰʪʠʪʥʠʤ ʚʨʘʪʠʤʘ ʤʘʰʠʥʝ, ʢʘʦ ʠ ʬʫʥʢʮʠʿʫ ʩʪʝʟʘˁʘ/ ʦʪʧʫʰʪʘˁʘ 

ʧʨʠʧʨʝʤʘʢʘ/ʦʙʨʘʜʘʢʘ. ɿʘ ʪʫ ʥʘʤʝʥʫ ʢʦʨʠʩʪʠ ʩʝ, ʟʘ ʩʚʘʢʫ ʤʘʰʠʥʫ, ʧʦ ʿʝʜʥʘ ʛʨʫʧʘʮʠʿʘ 

ʨʝʣʝʿʘ. 

ʂʦʨʠʩʥʠʢʫ ʩʫ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʩʦʬʪʚʝʨʠ ʟʘ ʩʠʤʫʣʘʮʠʿʫ CNC ʤʘʰʠʥʘ ʢʦʿʘ ʩʫ ʦʜ ʠʟʫʟʝʪʥʝ 

ʧʦʤʦ˂ʠ, ʘ ʨʝʟʫʣʪʘʪʝ ʧʨʦʛʨʘʤʠʨʘˁʘ ʿʝ ʤʦʛʫ˂ʝ ʧʨʦʩʣʝʜʠʪʠ ʧʨʠʤʝʥʦʤ ʤʨʝʞʥʦʛ ʦʢʨʫʞʝˁʘ 

ʨʘʯʫʥʘʨʫ ʩʘʤʝ ʤʘʰʠʥʝ (ʥʧʨ. ʛʣʦʜʘʣʠʮʝ). ɿʘ ʿʝʜʥʦʩʪʘʚʥʠʿʝ ʠ ʢʨʘ˂ʝ ʧʨʦʛʨʘʤʝ, ʠʣʠ 

ʥʝʦʧʭʦʜʥʝ ʩʠʪʥʠʿʝ ʠʥʪʝʨʚʝʥʮʠʿʝ ʤʦʛʫ˂ʝ ʿʝ ʜʠʨʝʢʪʥʦ ʢʦʨʠʩʪʠʪʠ ʩʦʬʪʚʝʨ ʥʘ ʤʘʰʠʥʠ, ʪʿ. 

ʜʠʨʝʢʪʥʠ ʧʨʠʩʪʫʧ ʧʨʦʛʨʘʤʫ ʟʘ ʫʧʨʘʚˀʘˁʝ CNC ʤʘʰʠʥʦʤ. ʄʝʪʦʜ ʢʦʤʫʥʠʢʘʮʠʿʝ ʥʘ 

ʨʝʣʘʮʠʿʠ ʢʦʨʠʩʥʠʢ - ʤʘʰʠʥʘ ʿʝ ʜʚʦʿʘʢ. ʇʨʦʠʟʚʦʹʘʯ ʿʝ ʨʘʟʚʠʦ ʜʫʘʣʥʠ ʩʠʩʪʝʤ ʧʦʩʣʫʞʠʚʘˁʘ 

ʤʘʰʠʥʘ ï ʧʨʝʢʦ ʢʦʤʘʥʜʥʝ ʪʘʙʣʝ ʠ PC ʪʘʩʪʘʪʫʨʝ. ʂʘʢʦ ʤʘʰʠʥʝ ʨʘʩʧʦʣʘʞʫ ʩʘ ʦʩʘʤ ʩʪʘʥʠʮʘ 

ʟʘ ʘʣʘʪʝ ʯʠʿʘ ʿʝ ʧʦʩʪʘʚʢʘ ʥʝʧʨʦʤʝʥˀʠʚʘ ʟʘ ʦʜʨʝʹʝʥʠ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʝʢʩʧʣʦʘʪʘʮʠʿʝ ʪʦ 

ʩʫ ʠ ʠʥʬʦʨʤʘʮʠʿʝ ʚʝʟʘʥʝ ʟʘ ʢʦʨʝʢʮʠʿʫ ʠ ʪʠʧ ʘʣʘʪʘ ʬʠʢʩʥʝ ʠ ʢʦʨʠʩʥʠʢ ʠʭ ʤʦʞʝ ʩʘʤʦ 

ʫʧʦʪʨʝʙˀʘʚʘʪʠ ʧʨʠ ʨʘʟʚʦʿʫ ʩʚʦʛ ʪʝʭʥʦʣʦʰʢʦʛ ʧʦʩʪʫʧʢʘ. ʉʣʠʯʥʦ ʦʚʦʤʝ ʩʝ ʢʦʨʠʩʪʠ 

ʧʨʠʚʨʝʤʝʥʦ ʧʦʩʪʘʚˀʝʥʘ ʬʠʢʩʥʘ ʥʫʣʪʘ ʪʘʯʢʘ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ, ʜʦʢ ʿʝ ʧʦʪʨʝʙʘ ʟʘ ˁʝʥʠʤ 

ʧʦʤʝʨʘˁʝʤ ʫ ʦʢʚʠʨʫ ʪʝʭʥʦʣʦʰʢʦʛ ʧʦʩʪʫʧʢʘ ʤʦʛʫ˂ʘ ʦʧʮʠʿʘʤʘ ʧʨʦʛʨʘʤʠʨʘˁʘ (CNC 

ʧʨʦʛʨʘʤʘ).  ʂʦʥʪʨʦʣʘ ʧʨʦʮʝʩʘ ʿʝ ʦʩʪʚʘʨʝʥʘ ʧʨʝʢʦ Manager Computer, ʜʦʢ ʩʝ ʧʨʦʛʨʘʤʠ ʟʘ 

ʨʦʙʦʪ ʜʝʬʠʥʠʰʫ ʧʫʪʝʤ PCI Computer ʟʘ ʢʦʿʠ ʿʝ ʧʨʠʢˀʫʯʝʥ ʠ ʢʦʥʪʨʦʣʝʨ ʨʦʙʦʪʘ. ʂʘʢʦ ʩʫ 

ʨʘʯʫʥʘʨʠ ʫʤʨʝʞʝʥʠ ʧʦʩʪʦʿʠ ʫʟʘʿʘʤʥʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʫ ʠʟʚʨʰʘʚʘˁʫ ʥʘʧʠʩʘʥʦʛ FMC 

ʧʨʦʛʨʘʤʘ. ʅʘʠʤʝ ʩʚʠ ʠʟʚʨʰʥʠ ʜʝʣʦʚʠ ʧʨʦʛʨʘʤʘ ʟʘ ʢʦʿʝ ʿʝ ʟʘʜʫʞʝʥ ʢʦʥʪʨʦʣʝʨ ʨʦʙʦʪʘ 

ʤʦʨʘʿʫ ʩʝ ʧʨʝʧʫʩʪʠʪʠ PCI Computer-ʫ. 

ʉʦʬʪʚʝʨ ʟʘ ʫʧʨʘʚˀʘˁʝ ʧʨʦʮʝʩʦʤ ʦʚʝ FMC ʥʝʤʘ ʧʦʪʧʫʥʫ ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʢʘ ʤʘʰʠʥʘʤʘ 

ʢʘʦ ʰʪʦ ʿʝ ʧʨʦʛʨʘʤʩʢʘ ʠʟʤʝʥʘ CNC ʧʨʦʛʨʘʤʘ ʫ ʪʦʢʫ ʿʝʜʥʦʛ ʮʠʢʣʫʩʘ ʠʣʠ ʫʧʨʘʚˀʘˁʝ 

ʘʣʘʪʦʤ. ʇʦʰʪʦ ʩʫ ʫʧʨʘʚˀʘʯʢʠ ʩʠʩʪʝʤʠ ʥʘ ʤʘʰʠʥʘʤʘ PC ʨʘʯʫʥʘʨʠ, ʥʠʿʝ ʤʦʛʫ˂ʝ 

ʧʨʠʤʝʥʠʪʠ DNC (ʝʥʛ. Direct Numerical Control) ʫ ʧʨʘʚʦʤ ʩʤʠʩʣʫ. ʇʫʪʝʤ ʤʨʝʞʥʦʛ 

ʦʢʨʫʞʝˁʘ ʨʘʯʫʥʘʨʘ FMC ʤʦʛʫ˂ʝ ʿʝ ʠʤʧʣʝʤʝʥʪʠʨʘʪʠ ʘʧʣʠʢʘʪʠʚʥʝ ʧʨʦʛʨʘʤʝ ʢʦʿʠ ʦʚʝ 

ʫʧʨʘʚˀʘʯʢʝ ʟʘʭʪʝʚʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʦʩʪʚʘʨʫʿʫ ʪʿ. ʨʝʘʣʠʟʫʿʝ ʩʝ ʠʜʝʥʪʠʯʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ 

ʢʘʦ ʢʦʜ ʠʥʜʫʩʪʨʠʿʩʢʠʭ CNC ʤʘʰʠʥʘ.  (Ayatollahi et al., 2013). ʇʨʦʛʨʘʤʠʨʘˁʝ ʜʦʜʘʪʥʠʭ 

ʝʢʩʪʝʨʥʠʭ ʫʨʝʹʘʿʘ (ʥʧʨ. ʨʝʣʝʿʘ) ʤʦʞʝ ʜʦʧʨʠʥʝʪʠ ʧʦʚʝ˂ʘˁʫ ʩʪʝʧʝʥʘ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ 

FMC. ʆʚʘʿ ʪʠʧ ʧʨʦʛʨʘʤʠʨʘˁʘ ʩʝ ʦʙʠʯʥʦ ʨʝʘʣʠʟʫʿʝ ʧʫʪʝʤ ʧʨʝʜʭʦʜʥʦ ʥʘʧʠʩʘʥʠʭ script file-

ʦʚʘ ʢʦʿʠ ʤʦʨʘʿʫ ʙʠʪʠ ʧʨʠʩʫʪʥʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʿʠ ʠʟʚʨʰʥʦʛ ʧʨʦʛʨʘʤʘ. ɻʣʦʙʘʣʥʦ 

ʧʦʩʤʘʪʨʘʥʦ ʦʚʠʤ ʠ ʦʚʘʢʚʠʤ ʥʘʯʠʥʦʤ ʿʝ ʤʦʛʫ˂ʝ ʨʝʰʠʪʠ ʥʘʚʝʜʝʥʝ ʥʝʜʦʩʪʘʪʢʝ ʧʨʠʩʫʪʥʝ 

ʢʦʜ ʦʚʦʛ ʪʠʧʘ FMC.  
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ʅʘʚʝʜʝʥʠ ʪʠʧ ʫʧʨʘʚˀʘˁʘ ʦʚʝ ʜʠʜʘʢʪʠʯʢʝ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ ʩʧʘʜʘ ʫ ʢʘʪʝʛʦʨʠʿʫ 

ʦʪʚʦʨʝʥʠʭ ʩʠʩʪʝʤʘ, ʿʝʨ ʿʝ ʦʤʦʛʫ˂ʝʥʘ ʧʨʦʤʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʿʝ ʩʠʩʪʝʤʘ, ʫʚʦʹʝˁʝʤ ʥʦʚʝ 

ʦʧʨʝʤʝ (ʥʧʨ. ʨʝʛʘʣʥʦʛ ʩʢʣʘʜʠʰʪʘ) ʠʣʠ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʧʨʦʛʨʘʤʩʢʠʭ ʤʝʩʪʘ ʫ ʩʠʩʪʝʤʫ. 

ɽʚʠʜʝʥʪʥʦ ʿʝ ʠʟ ʠʟʣʦʞʝʥʦʛ, ʜʘ ʩʝ ʟʘ ʥʘʚʝʜʝʥʫ ʢʦʥʬʠʛʫʨʘʮʠʿʫ ʩʠʩʪʝʤʘ, ʫʧʨʘʚˀʘ 

ʜʠʜʘʢʪʠʯʢʦʤ  FMC ʧʨʝʢʦ ʢʦʥʪʨʦʣʝʨʘ ʨʦʙʦʪʘ. 

ʅʝʜʦʩʪʘʮʠ ʠʟʣʦʞʝʥʠʭ ʫʧʨʘʚˀʘˁʘ, ʛʣʦʙʘʣʥʦ ʧʦʩʤʘʪʨʘʥʦ, ʩʣʠʯʥʠʭ ʜʠʜʘʢʪʠʯʢʠʭ FMS 

ʦʛʣʝʜʘ ʩʝ ʫ: 

- ʩʣʘʙʠʿʦ ʿʬʣʝʢʩʠʙʠʣʥʦʩʪ ʪʨʘʥʩʧʦʨʪʥʦʛ ʩʠʩʪʝʤʘ - ʜʠʩʪʨʠʙʫʮʠʿʘ ʜʝʣʦʚʘ  ʯʠʿʠ ʫʟʨʦʮʠ 

ʤʦʛʫ ʧʦʪʠʮʘʪʠ ʦʜ ʮʝʥʪʨʘʣʥʦʛ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ, 

- ʤʘʣʦʤ ʙʨʦʿʫ ʢʦʥʪʨʦʣʠʩʘʥʠʭ ʫʣʘʟʥʦ-ʠʟʣʘʟʥʠʭ ʬʫʥʢʮʠʿʘ ʠ ʥʝʧʦʪʧʫʥʫ ʠʥʪʝʛʨʘʮʠʿʫ 

DNC (ʝʥʛ. Direct Numerical Control) ʫ ʩʠʩʪʝʤ ʫʧʨʘʚˀʘˁʘ, ʠ 

- ʧʨʠʚʨʝʤʝʥʦʤ ʦʜʣʘʛʘˁʫ ʜʝʣʦʚʘ ʫ ʧʨʠʨʫʯʥʦʤ ʩʢʣʘʜʠʰʪʫ. 

ʇʦʩʝʙʥʫ ʧʨʦʙʣʝʤʘʪʠʢʫ ʯʠʥʠ: 

- ʠʟʙʦʨ ʘʜʝʢʚʘʪʥʠʭ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʘ, 

- ʤʘʣʠ ʙʨʦʿ ʬʠʨʤʠ ʢʦʿʠ ʩʝ ʙʘʚʠ ʦʚʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ, ʠ 

- ʤʦʛʫ˂ʥʦʩʪ ʦʪʚʦʨʝʥʠʭ ʧʨʦʛʨʘʤʩʢʠʭ ʢʦʜʦʚʘ. 

 

2.1.7 ˞̗̉̍̔̌́̉̏̎̉ ̒̏̓̃̆̑̉̕ ̔ FMS-  ̔

 

ʉʠʤʫʣʘʮʠʿʫ ʧʨʦʮʝʩʘ ʜʠʜʘʢʪʠʯʢʠʭ FMS/FMC ʤʦʛʫ˂ʝ ʿʝ ʘʥʘʣʠʟʠʨʘʪʠ ʧʘʨʮʠʿʘʣʥʦ:  

¶ ʢʘʦ ʩʠʤʫʣʘʮʠʿʘ ʨʘʜʘ ʢʦʤʧʦʥʝʥʘʪʘ ʠ  

¶ ʩʠʤʫʣʘʮʠʿʫ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ ʩʠʩʪʝʤʘ.  

ʉʠʤʫʣʘʮʠʿʝ ʨʘʜʘ ʢʦʤʧʦʥʝʥʘʪʘ, ʿʦʰ ʦʜ ʧʦʯʝʪʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʝʰʝˁʘ, ʩʚʦʜʠʣʘ ʩʝ ʥʘ 

ʧʨʦʚʝʨʫ ʠʩʧʨʘʚʥʦʩʪʠ ʥʘʧʠʩʘʥʦʛ ʧʨʦʛʨʘʤʘ. ʈʝʘʣʠʟʘʮʠʿʘ ʩʠʤʫʣʘʮʠʿʝ ʢʦʜ CNC ʤʘʰʠʥʘ 

ʧʨʚʦʙʠʪʥʦ ʩʝ ʩʚʦʜʠʣʘ ʥʘ ʮʨʪʘˁʝ ʧʫʪʘˁʝ ʘʣʘʪʘ, ʧʦʤʦ˂ʫ ʧʠʩʘʯʘ ʧʦʩʪʘʚˀʝʥʠʤ ʥʘ ʥʦʩʘʯʝ 

ʘʣʘʪʘ (CNC ʩʪʨʫʛʦʚʠ) ʠʣʠ ʚʨʝʪʝʥʦ ʤʘʰʠʥʝ (CNC ʛʣʦʜʘʣʠʮʝ). ʈʘʟʚʦʿʝʤ ʨʘʯʫʥʘʨʩʢʠʭ 

ʨʝʩʫʨʩʘ ʩʠʤʫʣʘʮʠʿʘ ʧʨʦʮʝʩʘ ʨʝʟʘˁʘ ʢʦʜ CNC ʤʘʰʠʥʘ ʧʦʩʪʘʿʝ ʩʘʩʪʘʚʥʠ ʜʝʦ ʫʧʨʘʚˀʘʯʢʝ 

ʿʝʜʠʥʠʮʝ ʠʣʠ ʝʢʩʪʝʨʥʦʛ ʩʦʬʪʚʝʨʘ. ʊʘʢʦ ʿʝ ʟʘ ʘʨʭʠʪʝʢʪʫʨʫ ʧʨʠʢʘʟʘʥʫ ʥʘ ʩʣʠʮʠ 2.1 ʨʘʟʚʠʿʝʥ 

ʥʝʟʘʚʠʩʥʠ ʩʠʩʪʝʤ ʩʠʤʫʣʘʮʠʿʝ ʠ ʘʫʪʦʤʘʪʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ APCAM. ʌʣʝʢʩʠʙʠʣʥʘ ˂ʝʣʠʿʘ 

ʧʨʠʢʘʟʘʥʘ ʥʘ ʩʣʠʮʠ 2.2 ʠʤʘ ʠʤʧʣʝʤʝʥʪʠʨʘʥʫ ʩʠʤʫʣʘʮʠʿʫ ʧʨʦʮʝʩʘ ʨʝʟʘˁʘ ʫʥʫʪʘʨ ʩʘʤʦʛ 

ʫʧʨʘʚˀʘˁʘ  CNC ʤʘʰʠʥʘ. ʂʦʜ ʦʚʦʛ ʩʠʩʪʝʤʘ, ʢʘʦ ʜʦʜʘʪʥʘ ʝʢʩʪʝʨʥʘ ʦʧʮʠʿʘ ʧʨʠ ʢʫʧʦʚʠʥʠ, 

ʤʦʞʝ ʩʝ ʩʨʝʩʪʠ ʠ ʩʠʤʫʣʘʮʠʿʘ ʨʘʜʘ ʨʦʙʦʪʘ ʫ ʜʠʟʘʿʥʠʨʘʥʦʤ ʦʢʨʫʞʝˁʫ FMC (RoboCell). ʆʚʘ 

ʩʠʤʫʣʘʮʠʿʘ ʤʦʞʝ ʙʠʪʠ ʠʟʚʦʜˀʠʚʘ ʧʘʨʘʣʝʣʥʦ ʩʘ  ʨʦʙʦʪʩʢʠʤ ʢʨʝʪʘˁʝʤ (on-line) ʠʣʠ ʩʘʤʦ 

ʥʘ ʝʢʨʘʥʫ ʨʘʯʫʥʘʨʘ (off-line). ʂʘʢʦ ʩʝ ʢʦʤʧʦʥʝʥʪʝ DFMC ʨʘʟʚʠʿʘʿʫ ʧʘʨʘʣʝʣʥʦ ʩʘ 

ʨʘʯʫʥʘʨʩʢʠʤ ʨʝʩʫʨʩʠʤʘ ʪʘʢʦ ʩʝ ʠ ʥʦʚʠ ʩʠʤʫʣʘʮʠʦʥʠ ʧʨʦʮʝʩʠ ʤʦʛʫ ʩʨʝʩʪʠ ʫ ʥʦʚʠʿʠʤ 

ʢʦʥʩʪʨʫʮʠʿʘʤʘ ˂ʝʣʠʿʘʤʘ (ʥʧʨ. OpenCIM. Intelitek Inc)   

ʂʘʦ ʨʝʧʨʝʟʝʥʪ ʩʠʤʫʣʘʮʠʿʝ ʤʦʜʝʣʘ ʬʣʝʢʩʠʙʠʣʥʦʛ ʦʙʨʘʜʥʦʛ ʩʠʩʪʝʤʘ, ʿʝ ʘʨʭʠʪʝʢʪʫʨʘ 

ʧʨʝʜʩʪʘˀʝʥʘ ʥʘ ʩʣʠʮʠ 2.4 (Slota, A. & Malopolski, W., 2007).  ʇʨʦʠʟʚʦʜʠ ʩʝ ʤʦʛʫ 

ʦʙʨʘʹʠʚʘʪʠ ʫ FMS/FMC ʧʨʝʤʘ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʧʨʘʚʮʠʤʘ. ʊʦʢʦʤ ʩʠʤʫʣʘʮʠʿʝ FMS/FMC,  

ʤʦʞʝ ʧʨʦ˂ʠ ʢʨʦʟ ʧʨʦʤʝʥʫ ʧʨʦʠʟʚʦʜˁʝ ʧʨʠʩʫʩʪʚʦʤ ʨʘʟʣʠʯʠʪʠʭ ʦʙʨʘʜʘʢʘ ʠ ˁʠʭʦʚʠʭ 
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ʚʘʨʠʿʘʥʪʠ, ʢʘʦ ʠ ʚʘʨʠʨʘˁʝʤ ʧʨʦʠʟʚʦʜʥʠʭ ʢʘʧʘʮʠʪʝʪʘ. ʅʝʦʯʝʢʠʚʘʥʠ ʜʦʛʘʹʘʿʠ ʤʦʛʫ ʜʘ 

ʧʦʨʝʤʝʪʝ ʧʨʦʮʝʩ; ʤʘʰʠʥʝ ʤʦʛʫ ʧʦʩʪʘʪʠ ʧʨʠʚʨʝʤʝʥʦ ʥʝʜʦʩʪʫʧʥʝ ʟʙʦʛ ʢʚʘʨʘ, a ʠ ʥʦʚʝ 

ʤʘʰʠʥʝ ʤʦʛʫ ʜʘ ʩʝ ʜʦʜʘʿʫ ʜʘ ʙʠ ʟʘʤʝʥʠʣʠ ʥʝʜʦʩʪʫʧʥʝ ʠʣʠ ʧʨʦʰʠʨʠʣʝ ʤʦʛʫ˂ʥʦʩʪ ʩʠʩʪʝʤʘ. 

ʊʘʢʚʠ ʜʦʛʘʹʘʿʠ, ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʩʠʤʫʣʘʮʠʿʝ, ʥʘʟʠʚʘʿʫ ʩʝ ʧʦʨʝʤʝ˂ʘʿʠ, ʘ ʤʦʛʫ ʟʥʘʯʘʿʥʦ 

ʫʪʠʮʘʪʠ ʥʘ ʝʬʠʢʘʩʥʦʩʪ ʩʠʩʪʝʤʘ. ʂʘʜʘ ʩʝ ʧʦʨʝʤʝ˂ʘʿ ʿʘʚˀʘ ˁʝʥ ʫʪʠʮʘʿ ʪʨʝʙʘ ʧʨʦʮʝʥʠʪʠ, ʠ 

ʘʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʥʦʚʘ ʧʨʘʚʠʣʘ ʫʧʨʘʚˀʘˁʘ ʪʨʝʙʘ ʜʘ ʙʫʜʫ ʘʥʘʣʠʟʠʨʘʥʘ ʠ ʩʠʤʫʣʠʨʘʥʘ,  ʪʿ. 

ʫʛʨʘʹʝʥʘ ʫ ʨʝʘʣʥʠ ʩʠʩʪʝʤ ʧʨʝ ʥʘʩʪʘʣʝ ʧʨʦʤʝʥʝ. ɿʙʦʛ ʩʣʦʞʝʥʝ ʩʪʨʫʢʪʫʨʝ ʠ ʜʠʥʘʤʠʯʢʦʛ 

ʢʘʨʘʢʪʝʨʘ ʩʪʚʘʨʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʩʠʩʪʝʤʘ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʬʣʝʢʩʠʙʠʣʥʠ ʩʠʩʪʝʤ ʨʘʜʠ ʩʝ 

ʯʝʩʪʦ ʘʥʘʣʠʟʠʨʘ ʫʟ ʧʨʠʤʝʥʫ ʪʝʭʥʠʢʘ ʩʠʤʫʣʘʮʠʿʝ. ʀʘʢʦ ʩʠʤʫʣʘʮʠʿʘ ʥʝ ʜʘʿʝ ʧʦʪʧʫʥʠ ʫʚʠʜ 

ʫ ʨʘʜ ʩʠʩʪʝʤʘ, ʢʦʨʠʩʥʘ ʿʝ ʟʘ ʧʨʦʚʝʨʫ ʧʦʥʘʰʘˁʘ ʩʠʩʪʝʤʘ ʧʦʜ ʨʘʟʣʠʯʠʪʠʤ ʫʩʣʦʚʠʤʘ. 

ʉʠʤʫʣʘʮʠʿʝ ʩʝ ʢʦʨʠʩʪe ʫ ʦʙʣʘʩʪʠ ʜʠʟʘʿʥʘ FMS/FMC, ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ ʠ ʧʨʦʮʝʥʝ ʫʯʠʥʢʘ.  

ʉʠʤʫʣʘʮʠʿʫ ʢʘʨʘʢʪʝʨʠʰʝ ʠʟʚʨʰʝˁʝ ʚʠʨʪʫʝʣʥʦʛ ʧʨʦʮʝʩʘ ʢʦʤ ʦʜʛʦʚʘʨʘ ʨʘʜ ʨʝʘʣʥʦʛ 

ʩʠʩʪʝʤʘ ʧʦʜ ʦʜʨʝʹʝʥʠʤ ʫʩʣʦʚʠʤʘ. ʧʨʦʮʝʩʘ ʇʦʜʘʮʠ ʢˀʫʯʥʠ ʟʘ ʘʥʘʣʠʟʫ ʬʣʝʢʩʠʙʠʣʥʝ 

ʦʧʝʨʘʮʠʿʝ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʤʦʜʝʣ ʢʦʿʠ ʩʝ ʦʙʨʘʹʫʿʝ ʪʦʢʦʤ ʩʠʤʫʣʘʮʠʿʝ. ɺʨʝʤʝ ʧʦʪʨʝʙʥʦ ʟʘ 

ʧʦʢʨʝʪʘˁʝ ʨʘʯʫʥʘʨʘ ʟʘ ʩʠʤʫʣʘʮʠʿʫ ʟʘʚʠʩʠ ʦʜ ʩʣʦʞʝʥʦʩʪʠ ʤʦʜʝʣʘ, ʝʬʠʢʘʩʥʦʩʪʠ ʩʦʬʪʚʝʨʘ 

ʟʘ ʩʠʤʫʣʘʮʠʿʫ ʠ ʨʘʯʫʥʘʨʩʢʦʛ ʭʘʨʜʚʝʨʘ. ʊʘʢʦ ʧʝʨʬʦʨʤʘʥʩʝ ʨʘʟʣʠʯʠʪʠʭ ʩʪʨʘʪʝʛʠʿʘ ʟʘ 

ʫʧʨʘʚˀʘˁʝ, ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʨʘʜ ʨʘʯʫʥʘʨʘ, ʩʪʘˁʝ ʩʠʩʪʝʤʘ (ʚʘʨʠʨʘˁʝ: ʦʙʠʤʘ  

ʧʨʦʠʟʚʦʜˁʝ ʠ ʥʠʚʦʘ ʧʦʨʝʤʝ˂ʘʿʘ), ʤʦʛʫ ʩʝ ʙʨʟʦ ʠʩʪʨʘʞʠʪʠ ʜʘ ʙʠ ʩʝ ʧʨʦʥʘʰʣʘ ʝʬʠʢʘʩʥʘ 

ʪʿ.  ʧʨʠʭʚʘʪˀʠʚʘ ʤʝʪʦʜʘ. ʅʘʧʨʝʜʥʠʿʠ ʩʠʤʫʣʘʮʠʦʥʠ ʧʘʢʝʪʠ ʠʤʘʿʫ ʫʛʨʘʹʝʥʝ ʤʝʭʘʥʠʟʤʝ ʟʘ 

ʠʥʪʝʛʨʘʮʠʿʫ ʩʘ ʩʧʦˀʥʠʤ ʘʧʣʠʢʘʮʠʿʘʤʘ, ʢʦʿʝ ʩʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʠʟʤʝʹʫ 

ʩʦʬʪʚʝʨʘ ʟʘ ʩʠʤʫʣʘʮʠʿʫ ʠ ʣʦʢʘʣʥʠʭ ʢʦʥʪʨʦʣʝʨʘ FMS. 

ɸʫʪʦʨʠ (Slota, A. & Malopolski, W., 2007) ʩʫ ʩʝ ʦʧʨʝʜʝʣʠ ʟʘ ɸrena ʩʠʤʫʣʘʮʠʦʥʠ 

ʩʦʬʪʚʝʨʩʢʠ ʘʣʘʪ ʟʘ ʤʦʜʝʣʠʨʘˁʝ ʠ ʩʠʤʫʣʘʮʠʿʫ ʜʠʩʢʨʝʪʥʠʭ ʩʠʩʪʝʤʘ. ʋ ʨʘʜʫ ʩʫ ʧʨʠʢʘʟʘʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʦʬʪʚʝʨʘ. ɸʫʪʦʨʠ  ʥʘʚʦʜʝ ʜʘ ʦʥ ʧʨʫʞʘ ʠʥʪʫʠʪʠʚʥʦ ʦʢʨʫʞʝˁʝ ʟʘ 

ʢʨʝʠʨʘˁʝ ʤʦʜʝʣʘ, ʠ ʜʘ ʩʝ ʤʦʜʝʣ ʩʘʩʪʦʿʠ ʦʜ ʜʚʝ ʚʨʩʪʝ ʤʦʜʫʣʘ; ʜʠʿʘʛʨʘʤ ʤʦʜʫʣʘ ʠ ʤʦʜʫʣʘ 

ʧʦʜʘʪʘʢʘ. ɺʝʟʝ ʠʟʤʝʹʫ ʪʠʭ ʤʦʜʫʣʘ ʦʧʠʩʫʿʫ ʣʦʛʠʢʫ ʧʨʦʮʝʩʘ ʠ ʜʝʬʠʥʠʩʘˁʝ ʝʥʪʠʪʝʪʘ ʢʘʦ ʠ 

ʧʨʦʪʦʢ ʠʟʤʝʹʫ ʤʦʜʫʣʘ. ʄʦʜʫʣʠ ʧʦʜʘʪʘʢʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʦʙʣʠʢʫ ʪʘʙʝʣʝ. ʆʥʠ ʩʝ ʢʦʨʠʩʪʝ 

ʢʘʢʦ ʙʠ ʩʝ ʜʦʧʫʥʠo ʤʦʜʝʣ ʩʘ ʢʚʘʥʪʠʪʘʪʠʚʥʠʤ ʧʦʜʘʮʠʤʘ ʙʠʪʥʠʤ ʟʘ ʩʠʤʫʣʘʮʠʿʫ ʢʘʦ ʰʪʦ 

ʩʫ: ʚʨʝʤʝʥʘ ʧʨʦʮʝʩʘ, ʚʨʝʤʝʥʘ ʪʨʘʥʩʧʦʨʪʘ, ʟʘʭʪʝʚʘʥʠ ʨʝʩʫʨʩ ʠʣʠ  ʨʘʩʧʦʨʝʜ (ʟʘʢʘʟʠʚʘˁʝ) 

ʧʨʦʮʝʩʘ. 

ɱʝʜʥʘ ʦʜ ʤʦʛʫ˂ʥʦʩʪʠ ʨʘʜʘ ʩʦʬʪʚʝʨʘ ɸrena ʿʝ ʩʠʤʫʣʘʮʠʿʝ  ʤʦʜʝʣʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ (Rʊ; 

ʝʥʛ. Real Time) ʪʿ. ʨʘʜ ʫ ʨʝʞʠʤʫ ʠʟʚʨʰʘʚʘˁʘ. ʋ ʪʦʤ ʩʣʫʯʘʿʫ ɸrena ʢʦʦʨʜʠʥʠʨʘ ʦʙʨʘʜʫ 

ʤʦʜʝʣʘ ʩʘ ʨʝʘʣʥʠʤ ʧʨʦʮʝʩʠʤʘ, ʨʘʟʤʝʥʦʤ ʧʦʨʫʢʘ ʩʘ ʩʧʦˀʘʰˁʠʤ 

ʫʨʝʹʘʿʠʤʘ/ʘʧʣʠʢʘʮʠʿʘʤʘ. ʆʚʘ ʬʫʥʢʮʠʿʘ ʤʦʞʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʧʨʘ˂ʝˁʝ ʠ ʢʦʥʪʨʦʣʫ ʨʝʘʣʥʠʭ 

ʩʠʩʪʝʤʘ, ʰʪʦ ʿʝ ʠ ʧʨʝʟʝʥʪʠʨʘʥʦ ʫ ʥʘʚʝʜʝʥʦʤ ʧʨʠʤʝʨʫ FMS-ʘ, ʠ ʰʝʤʘʪʩʢʠ ʧʨʠʢʘʟʘʥʦ ʥʘ 

ʩʣʠʮʠ 2.3. ʇʦʜʘʮʠ ʠ ʬʦʨʤʘʪ ʧʦʨʫʢʘ ʜʝʬʠʥʠʰʫ ʩʝ ʧʦʤʦ˂ʫ TASKS ʝʣʝʤʝʥʘʪʘ. ɸʢʦ ʧʦʨʫʢʫ 

ʪʨʝʙʘ ʧʦʩʣʘʪʠ ʩʧʦˀʘʰˁʝʤ ʧʨʦʮʝʩʫ ʤʦʨʘ ʩʝ ʫʥʝʪʠ ʠʟʨʘʟ ʢʦʿʠ ʜʝʬʠʥʠʰʝ TASKSID (Value, 

TasksID) ʛʜʝ ʩʝ Value ʜʝʬʠʥʠʰʝ ʪʨʘʿʘˁʝʤ ʠʣʠ ʙʨʟʠʥʦʤ ʮʠˀʥʝ ʩʠʤʫʣʘʮʠʦʥʝ ʥʘʤʝʨʝ ʠ ʫ 

ʚʠʜʫ ʢʦʥʢʨʝʪʥʦʛ ʟʘʜʘʪʘʢʘ (TASKSID) ʢʦʿʝ ʧʨʘʪʝ ʧʦʜʘʮʠ ʦ ʯʚʦʨʠʰʪʠʤʘ ʠ TasksID ʪʘʯʢʝ 

TASKS. 

ɸrena ʤʦʞʝ ʩʣʘʪʠ ʧʦʨʫʢʝ ʢʘʜʘ ʝʥʪʠʪʝʪ ʫʹʝ ʫ ʩʣʝʜʝ˂ʝ ʤʦʜʫʣʝ: TRANSPORT, PROCESS, 

ENTER, LEAVE, DELAY, ROUTE ʠ MOVE. ɼʘ ʙʠ ʦʜʛʦʚʦʨʠʦ ʥʘ ʧʦʨʫʢʝ ʩʦʬʪʚʝʨʘ ɸrenʝ 

ʩʧʦˀʥʠ ʧʨʦʮʝʩ ʢʦʨʠʩʪʠ TGID ʜʝʬʠʥʠʩʘʥ ʫ ʝʣʝʤʝʥʪʫ TASKS. 
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ɼʘ ʙʠ ʩʝ ʠʥʪʝʛʨʠʩʘʦ ʩʠʤʫʣʘʮʠʦʥʠ ʩʦʬʪʚʝʨ ʫʚʦʜʠ ʩʝ ʪʨʦʩʪʨʫʢʘ ʚʝʟʘ ʠʥʪʝʨʬʝʿʩʘ ʣʦʢʘʣʥʠʭ 

ʢʦʥʪʨʦʣʝʨʘ FMS ʩʘ ʠʥʪʝʨʬʝʿʩʦʤ ʩʦʬʪʚʝʨʘ ɸrena, ʠ ʚʝʟʘ ʩʘ FMS description ʜʝʣʦʤ, ʘ ʩʚʝ 

ʫ ʦʢʚʠʨʫ ʨʘʯʫʥʘʨʩʢʦʛ ʧʨʦʛʨʘʤʘ Message Dispatcher. Message Dispatcher ʠʟʚʨʰʘʚʘ 

ʩʣʝʜʝ˂ʝ ʟʘʜʘʪʢʝ: 

Å ʧʨʠʤʘ ʢʦʤʘʥʜʝ ʠʟʚʨʰʝˁʘ ʘʢʪʠʚʥʦʩʪʠ ʠʟ ɸrena, ʧʨʝʚʦʜʠ ʠʭ ʫ ʬʦʨʤʘʪ ʧʨʦʧʠʩʘʥ ʦʜ 

ʩʪʨʘʥʝ ʣʦʢʘʣʥʠʭ ʢʦʥʪʨʦʣʝʨʘ  ʠ ʰʘˀʝ ʠʭ ʣʦʢʘʣʥʠʤ ʢʦʥʪʨʦʣʝʨʠʤʘ ʢʦʿʠ ʩʫ 

ʦʜʛʦʚʦʨʥʠ ʟʘ ʠʟʚʨʰʝˁʝ ʘʢʪʠʚʥʦʩʪʠ, ʠ 

Å ʧʨʠʤʘ ʧʦʨʫʢʝ, ʧʦʪʚʨʹʫʿʝ ʠʟʚʨʰʝˁʝ ʘʢʪʠʚʥʦʩʪʠ ʠʟ ʣʦʢʘʣʥʠʭ ʢʦʥʪʨʦʣʝʨʘ, ʧʨʝʚʦʜʠ 

ʠʭ ʫ ʬʦʨʤʘʪ ʧʨʦʧʠʩʘʥʦʤ ʦʜ ʩʪʨʘʥʝ ʩʦʬʪʚʝʨʘ ɸrena ʠ ʰʘˀʝ ʠʭ ʥʘʟʘʜ ʫ ɸrena 

ʩʦʬʪʚʝʨ. 

 

ʉʣʠʢʘ 2.3 ʉʪʨʫʢʪʫʨʘ ʩʦʬʪʚʝʨʘ ɸrena ʟʘ ʢʦʥʪʨʦʣʫ FMS (ʧʨʝʫʟʝʪʦ ʠʟ Slota, A. & 

Malopolski, W., 2007) 

 

ʇʦʜʘʮʠ ʥʝʦʧʭʦʜʥʠ ʟʘ ʧʨʝʚʦʹʝˁʝ ʠ ʧʨʝʥʦʩ ʧʦʨʫʢʘ ʠʟʤʝʹʫ ɸrena ʠ ʣʦʢʘʣʥʠʭ ʢʦʥʪʨʦʣʝʨʘ  

ʯʫʚʘʿʫ ʩʝ ʫ ʦʧʠʩʫ ʤʦʜʫʣʘ FMS (FMS description). ʇʦʰʪʦ ʣʦʢʘʣʥʠ ʢʦʥʪʨʦʣʝʨʠ FMS (CNC, 

PLC, PC ʙʘʟʠʯʥʠ ʢʦʥʪʨʦʣʝʨʠ) ʤʦʛʫ ʟʘʭʪʝʚʘʪʠ ʨʘʟʣʠʯʠʪʝ ʧʨʦʪʦʢʦʣʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʠ 

ʬʦʨʤʘʪ ʧʦʜʘʪʘʢʘ ʟʘ ʨʘʟʤʝʥʫ ʠʥʬʦʨʤʘʮʠʿʘ ʩʘ ʜʨʫʛʠʤ ʘʧʣʠʢʘʮʠʿʘʤʘ, ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ 

ʠʥʪʝʨʬʝʿʩʘ ʜʦ ʣʦʢʘʣʥʠʭ ʢʦʥʪʨʦʣʝʨʘ  ʨʝʰʝʥa ʿʝ ʧʫʪʝʤ ʤʦʜʫʣʘ Message Dispatcher. 
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ʉʣʠʢʘ 2.4 ɸʨʭʠʪʝʢʪʫʨʘ EMCO ʣʘʙʦʨʘʪʦʨʠʿʝ (ʧʨʝʫʟʝʪʦ ʠʟ Slota, A. & Malopolski, W., 

2007) 

ɸʫʪʦʨʠ (Slota, A. & Malopolski, W., 2007) ʜʘʿʫ ʥʘʫʯʥʠ ʜʦʧʨʠʥʦʩ  ʢʨʦʟ ʧʨʠʤʝʥʫ  Arenʘ 

ʩʦʬʪʚʝʨʘ ʟʘ ʩʠʤʫʣʘʮʠʿʫ ʫʧʨʘʚˀʘˁʘ  FMS-ʦʤ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤ Emco ʫ 

ʣʘʙʦʨʘʪʦʨʠʿʠ ʀʥʩʪʠʪʫʪʘ ʟʘ ʧʨʦʠʟʚʦʜʥʦ ʠʥʞʝˁʝʨʩʪʚʦ ʋʥʠʚʝʨʟʠʪʝʪʘ ʪʝʭʥʦʣʦʛʠʿʝ ʫ 

ʂʨʘʢʦʚʫ (ʇʦˀʩʢʘ). ʉʠʩʪʝʤ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʜʚʘ ʩʪʨʫʛʘ Emco COMPACT 5PC ʠ ʨʦʙʦʪʘ 

MITSUBISHI ʢʦʿʠ ʪʨʘʥʩʧʦʨʪʫʿʝ ʨʘʜʥʝ ʧʨʝʜʤʝʪʝ ʠʟʤʝʹʫ ʤʘʣʦʛ ʩʢʣʘʜʠʰʪʘ ʠ ʤʘʰʠʥʘ. 

ʀʟʛʣʝʜ ʠ ʫʧʨʘʚʘˀʯʢʘ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʘ ʩʣʠʮʠ 2.4.  

ɻʣʘʚʥʠ ʜʝʣʦʚʠ ʣʦʢʘʣʥʠʭ ʢʦʥʪʨʦʣʝʨʘ, ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʢʦʤʫʥʠʢʘʮʠʿʫ, ʩʫ ʩʦʬʪʚʝʨʩʢʠ 

ʠʥʪʝʨʬʝʿʩʠ ʢʦʥʪʨʦʣʝʨʘ ʢʦʿʠ ʨʘʜʝ ʥʘ ʨʘʯʫʥʘʨʠʤʘ PC1, PC2 ʠ PC3. ɿʘ ʢʦʤʫʥʠʢʘʮʠʿʫ 

ʢʦʨʠʩʪʝ ʪʝʭʥʦʣʦʛʠʿʫ Distributed Component Object Model (DCOM) ʤʝʹʫʩʦʙʥʦ ʠ ʩʘ 

ʢʦʥʪʨʦʣʝʨʦʤ ʚʠʰʝʛ ʥʠʚʦʘ. Message Dispatcher ʨʘʜʠ ʥʘ PC1 ʠ ʢʦʤʫʥʠʮʠʨʘ ʩʘ ʦʚʠʤ 

ʩʦʬʪʚʝʨʩʢʠʤ ʠʥʪʝʨʬʝʿʩʠʤʘ ʣʦʢʘʣʥʠʭ ʢʦʥʪʨʦʣʝʨʘ. ɸʨʝʥʘ ʨʘʜʠ ʥʘ PC4. 

Aʫʪʦʨʠ ʫ ʩʚʦʤ ʟʘʢʫˀʯʥʦʤ ʜʝʣʫ ʠʩʪʠʯʫ ʜʘ ʿʝ ʠʟʛʨʘʜʘˁ FMS ʩʦʬʪʚʝʨʘ ʟʘ ʫʧʨʘʚʘˀˁʝ 

ʪʝʞʘʢ, ʜʫʛʦʪʨʘʿʘʥ ʠ ʧʨʦʮʝʩ ʩʢʣʦʥ ʛʨʝʰʢʘʤʘ. ʊʘʢʦʹʝ ʠʩʪʠʯʫ ʜʘ ʿʝ ʩʠʤʫʣʘʮʠʿʘ ʦʩʥʦʚʥʘ 

ʪʝʭʥʠʢʘ ʟʘ ʘʥʘʣʠʟʫ ʠ ʚʝʨʠʬʠʢʘʮʠʿʫ ʩʠʩʪʝʤʘ ʫʧʨʘʚʘˀˁʘ. ʉʚʘʢʘʢʦ ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʦʚʘʢʚʘ 

ʨʝʰʝˁʘ ʤʦʞʝ ʩʝ ʟʘʢʫˀʯʠʪʠ ʜʘ ʿʝ ʩʠʤʫʣʘʮʠʿʘ ʩʚʝʦʙʫʭʚʘʪʥʦʛ ʧʨʦʮʝʩʘ ʟʥʘʯʘʿʥʘ ʟʘ 

ʧʦʩʤʘʪʨʘʝˁ ʠ ʘʥʘʣʠʟʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʘ. 

 

2.2 RFID  ï ʈaʜʠo ʬʨeʢʚeʥʪʥa ʠʜeʥʪʠʬʠʢaʮʠja  

 

 

RFID  (Radio Frequency Identification) - ʈaʜʠo ʬʨeʢʚeʥʪʥa ʠʜeʥʪʠʬʠʢaʮʠja - je 

ʪeʭʥoʣoʛʠja ʢoja ʢoʨʠʩʪʠ ʨaʜʠo ʪʘʣʘʩʝ ʟa ʘʫʪʦʤʘʪʩʢʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʧʦʿʝʜʠʥʠʭ 

ʦʙʿʝʢʘʪʘ, ʦʜʥʦʩʥʦ ʟʘ ʨaʟʤeʥʫ ʧoʜaʪaʢa ʠʟʤeʹʫ ʯʠʪʘʯʘ ʠʣʠ ʧʨʠʿʝʤʥʠʢʘ (reader, transiver) 

ʠ ʪʨʘʥʩʧʦʥʜʝʨʘ (ʝʥʛ. transmitter/rʝsponder, tag). RFID ʫʨʝʹʘʿ (ʯʠʪʘʯ, ʦʜʥʦʩʥʦ ʪʝʨʤʠʥʘʣ 

ʟʘ ʧʨʠʢʫʧˀʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ) ʢʦʨʠʩʪʠ ʨʘʜʠʦ ʪʨʘʥʩʤʠʩʠʿʫ ʟʘ ʩʣʘˁʝ ʝʥʝʨʛʠʿʝ 

ʪʨʘʥʩʧʦʥʜʝʨʫ (RFID ʊʘʛ) ʢʦʿʠ ʦʥʜʘ ʝʤʠʪʫʿʝ ʧʦʚʨʘʪʥʫ ʠʥʬʦʨʤʘʮʠʿʫ: ʿʝʜʠʥʩʪʚʝʥʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʠ ʢʦʜ ʠ/ʠʣʠ ʥʠʟ ʧʦʜʘʪʘʢʘ, ʨʘʥʠʿʝ ʩʤʝʰʪʝʥʠ ʫ ʩʘʤʦʤ ʪʨʘʥʩʧʦʥʜʝʨʫ 

(Wikipedia, RFID). ʊʨʘʥʩʧʦʥʜʝʨ ʠʣʠ ʿʝʜʥʦʩʪʘʚʥʦ ʪʘʛ ʩaʜʨʞʠ ʤʠʢʨoʯʠʧ ʠ aʥʪeʥʫ. 

Oʜaʰʠˀʘˁʝʤ ʨaʜʠo-ʪʘʣʘʩʘ, ʧoʜaʮʠ ʩ ʤʠʢʨoʯʠʧa ʧʫʪeʤ ʯʠʪaʯa ʧʨʝʫʩʤʝʨʘʚʘʿʫ ʩʝ ʫ 
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ʨaʯʫʥaʨ. ʋ ʬʣʝʢʩʠʙʠʣʥʦʿ ʧʨʦʠʟʚʦʜˁʠ ʪʨaʥʩʧoʥʜeʨ ʩe ʦʙʠʯʥʦ ʥʘʣʘʟʠ ʟʘʣʝʧˀʝʥ ʥa 

ʧʨʦʠʟʚʦʜʫ ʟʘ ʜʝʣʦʚʝ ʤʘˁʝʛ ʛʘʙʘʨʠʪʘ ʢʦʿʠ ʩʝ ʪʨʘʥʩʧʦʨʪʫʿʫ ʠʥʜʠʚʠʜʫʘʣʥʦ. ʂʘʜ ʦʙʨʘʜʘʢ ʫ 

ʧʨʦʠʟʚʦʜʥʦʤ ʧʨʦʮʝʩʫ ʧʫʪʫʿʝ ʩʘ ʥʦʩʘʯʝʤ ʧʨʦʠʟʚʦʜʘ (ʧʘʣʝʪʦʤ), ʪʘʜʘ ʩʝ ʦʙʠʯʥʦ 

ʪʨʘʥʩʧʦʥʜʝʨ ʣʝʧʠ ʟʘ ʥʦʩʘʯ.  RFID ʪeʭʥoʣoʛʠja ʩe ʧʨeʪeʞʥo ʢoʨʠʩʪʠ ʟa ʠʜeʥʪʠʬʠʢaʮʠjʫ 

ʜʝʣʦʚʘ ʢoje ʪʨeʙa ʪʨaʥʩʧoʨʪʦʚʘʪʠ, ʠ/ʠʣʠ ʫ ʩʘʤʦʤ ʧʨʦʮʝʩʫ ʠʣʠ ʚʘʥ ʝˁʛʘ, ʩʢʣaʜʠʰʪʠʪʠ, 

ʧʨʠʚʨʝʤʝʥʦ ʠʣʠ ʪʨʘʿʥʦ, ʠʣʠ ʧeʨʠoʜʠʯʥo ʝʚʠʜʝʥʪʠʨʘʪʠ, ʰʪʦ ʩʘʤ ʩʠʩʪʝʤ ʜʦʚʦʜʠ  ʫ 

ʢʘʪʝʛʦʨʠʿʫ eʣeʢʪʨoʥʩʢʦʛ ʧaʤeʪʥʦʛ ʩʢʣʘʜʠʰʪʝʘˁ - (ʝʥʛ. smart packaging).  

ʊʝʭʥʦʣʦʛʠʿʘ ʨʘʜʠʦ ʬʨʝʢʚʝʥʪʥʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ (RFID) ʩʧʘʜʘ ʫ ʢʘʪʝʛʦʨʠʿʫ ʩʠʩʪʝʤʘ ʢʦʿʘ 

ʤʦʞʝ ʧʦʪʝʥʮʠʘʿʣʥʦ ʜʘʪʠ ʝʬʠʢʘʩʥʦ ʫʥʘʧʨʝʹʝˁʝ ʫʧʨʘʚˀʘˁʘ ʬʣʝʢʩʠʙʠʣʥʦʤ ʩʠʩʪʝʤʫ. ʀʟ 

ʪʠʭ ʨʘʟʣʦʛʘ ʜʘʿʫ ʩʝ ʦʩʥʦʚʝ RFID.  

 

2.2.1 ˗Ï̍̔̎̉̋Á̗̉ÊÁ ̉̈̍Ạ̊̔ ̘̉̓Á̘Á ̉ ̓̑Á̎̒̐Ï̎̅Å̑Á  
 

ʋʢˀʫʯʠʚaeˁʤ ʯʠʪaʯa ʟʘʧoʯʠeˁ eʤʠʪʦʚʘʝˁ ʩʠʛʥaʣʘ oʜʨeʹeʥe ʬʨeʢʚeʥʮʠje. Oʜʛoʚaʨajʫ˂ʠ 

ʪʨaʥʩʧoʥʜeʨ ʫ ʬʨeʢʚeʥʪʥʦʤ ʧoˀʫ ʯʠʪaʯa ʜeʪeʢʪʫʿʝ ʩʠʛʥaʣ, ʢoʨʠʩʪʠ ʜoʙʠeʿʥʫ eʥeʨʛʠjʫ 

ʜa ʙʠ ʧoʙʫʜʠo ʤʠʢʨoʯʠʧ. ɼeʢoʜʠʨaʥ ʩʠʛʥaʣ ʩʘ ʪʘʛʘ ʢʦʿʠ, oʜʛoʚaʨa ʯʠʪaʯʫ ʠʥʠʮʠʨa ʩʚojʫ 

ʧʨʠʩʫʪʥoʩʪ ʫ ʧoˀʫ ʯʠʪaʯʘ. 

Tʨaʥʩʧoʥʜeʨʠ ʩe ʤé ʫʩoʙʥo ʨaʟʣʠʢʫjʫ ʧʨʝʤʘ: ʥʘʯʠʥʫ ʥʘʧʘʿʘˁʘ, ʩʧʦʩʦʙʥʦʩʪʠ ʯʫʚʘˁʘ 

ʧʦʜʘʪʘʢʘ, ʥʘʯʠʥʫ ʧʨʦʛʨʘʤʠʨʘˁʘ, ʨʘʜʥʦʿ ʬʨʝʢʚʝʥʮʠʿʠ, ʫʜʘˀʝʥʦʩʪʠ ʦʜ ʯʠʪʘʯʘ, ʬʠʟʠʢʦʤ 

ʦʙʣʠʢʫ ʠ ʮʝʥʠ.   

ʉaʤa ʨeʯ ʪʨaʥʩʧoʥʜeʨ je ʠʟʚeʜeʥa oʜ ʨeʯʠ TRANSmitter/resPONDER, ʧʨeʤa ʥaʤeʥʠ ʩaʤoʛ 

ʫʨé aja ʢojʠ ʥa ʪʨaʥʩʤʠʩʠjʫ ʯʠʪa ʠ oʜʛoʚaʨa ʪʨaʞeʥʠʤ ʧoʜaʪʢoʤ. Tʨaʥʩʧoʥʜeʨʠ ʤoʛʫ 

ʠʤaʪʠ oʙʣʠʢ ʥaʣeʧʥʠʮa, eʪʠʢeʪa ʠʣʠ ʧʣoʯʠʮa ʧʨʠ ʯeʤʫ ʩe RF ʟaʚojʥʠʮa ʥaʣaʟʠ ʥa ʧaʧʠʨʫ 

ʠʣʠ ʬoʣʠjʠ ʟajeʜʥo ʩ ʤeʤoʨʠjʩʢʠʤ ʤʠʢʨoʯʠʧoʤ.  

ʈaʟʣʠʢoʤ ʪʨaʥʩʧoʥʜeʨa ʧo ʧʨoʪoʢoʣʫ ʩe ʩʤaʪʨa ʟaʢˀʫʯaʚaˁ e, h ʠʬʨʠʨaˁ e ʧoʜaʪaʢa ʪʘʢʦ 

ʠ aʣʛoʨʠʪʤʠ ʧʨoʪʠʚ ʤeʹʫʩoʙʥʠʭ ʩʫʜaʨaˁ a ʠʥʬoʨʤaʮʠja.  

RFID ʪʨaʥʩʧoʥʜeʨ ʩaʜʨʞʠ oʜʨé eʥʫ ʚeʣʠʯʠʥʫ ʤeʤoʨʠje (EEPROM), ʢojʠ je ʧo ʩʚoʤ 

ʢaʨaʢʪeʨʫ: eʣeʢʪʨʠʯʥo ʠʟʙʨʠʩʠʚ, ʧʨoʛʨaʤʠʙʠʣaʥ, ʠʩʧʠʩʠʚ ʥʘ ʤeʤoʨʠjʩʢʦʤ ʥʦʩʘʯʫ, ʘ 

ʩʘʜʨʞʘʿʥʦ ʿʝ ʪʦ ʥʦʩʠʣʘʮ ʤʝʤʦʨʠʩʘʥʠʭ ʧoʜaʪʘʢʘ o ʧʨoʠʟʚoʜʫ ʠʣʠ ʧʨʦʮʝʩʫ.  

RFID ʪʨaʥʩʧoʥʜeʨ ʤoʞe ʙʠʪʠ ʜoʚo ʥˀo ʤaʣʠ ʜa ʩe ʩʤeʩʪʠ ʥʘ ʧʦʛʦʜʥʘ ʤʝʩʪʘ ʧʨʦʠʟʚʦʜʘ 

(ʦʙʨʘʪʢʘ), ʤoʞe ʙʠʪʠ ʧʦʩʝʙʥʦʛ ʦʙʣʠʢʘ (ʥʧʨ. ʚʠʿʢʘ, ʯʠʚʠʿʘ) ʠ ʩʢʨʠʚʝʥ ʫ ʧʨʦʠʟʚʦʜʫ (ʥʧʨ. ʫ 

ʜʝʪʘʫˀ ʢʦʥʩʪʨʫʢʮʠʿʝ) ʠʣʠ ʫ oʙʣʠʢʫ ʢʨeʜʠʪʥe ʢaʨʪʠʮe/ʥʘʣʝʧʥʠʮʝ ʟa ʢoʨʠʰ˂eˁ e ʫ 

aʧʣʠʢaʮʠjaʤa ʢoʥʪʨoʣe ʧʨʠʩʪʫʧa. 

 

2.2.2 ˡ̗̔̎̋̉o̎̉̒ ̮́̆  RFID  ̒ ̉̒̓e a̍  
 

Tʨaʥʩʧoʥʜeʨ ʩe aʢʪʠʚʠʨa ʧʨʠ ʧʨoʣaʩʢʫ ʢʨoʟ ʨaʜʠo ʬʨeʢʚeʥʪʥo ʧoʜʨʫʯje ʢoje je 

ʛeʥeʨʠʩʘʥʦ ʫʟ ʧoʤo  ˂ aʥʪeʥe ʠ ʯʠʪaʯa. Tʨaʥʧoʥʜeʨ ʟaʪʠʤ oʜah ʠˀe ʧʨoʛʨaʤʠʨaʥʠ 

oʜʛoʚoʨ ʫ oʙʣʠʢʫ ʪʨaʞeʥʠʭ ʠʥʬoʨʤaʮʠja. Aʥʪeʥa ʢoja je ʧoʚeʟaʥa ʩa ʯʠʪaʯeʤ ʠ ʢoja 

ʩʪʚaʨa ʨaʜʠo ʬʨeʢʚeʥʪʥʦ ʧo eˀ ʜeʪeʢʪʫʿʝ oʜʛoʚoʨ. ʏʠʪaʯ ʟaʪʠʤ ahˀ e ʫ ʨaʯʫʥaʨ ʧoʜaʪʢe 

ʢoje ʩaʜʨʞʠ ʤʠʢʨoʯʠʧ. 
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2.2.3 A̪̎̓̉̋̏̌̉̈̉́  
 

ʇoʩʪojʠ joʰ jeʜʥa ʙʠʪʥa ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ RFID ʩʠʩʪeʤa, a ʪo je ʘʥʪʠʢʦʣʠʟʠʿʘ (ʝʥʛ. Anti-

Collision) ʩʠʩʪʝʤ ʧʨoʪʠʚ ʩʫʜaʨaaˁ, ʠʥʪeʨʬeʨeʥʮʠje ʧoʜaʪaʢa ʯʠʤe ʩe oʤoʛʫ˂aʚa 

oʯʠʪaʚaeˁ ʩʢʫʧʘ ʪaʛoʚa ʫ jeʜʥoʤ ʯʠʪaʯʢoʤ ʧoʫˀ ʩʧʨeʯaʚajʫ˂ʠ ʤeʰaeˁ ʨaʜʠo-ʪʘʣʘʩʘ 

jeʜʥoʛ ʩ ʜʨʫʛʠʤ. Taʢoé ʩe ʩʧʨeʯaʚa oʯʠʪaʚaeˁ ʠʩʪʠʭ ʪaʛoʚa ʚʠʰe ʧʫʪa. ʅʘ ʩeʣeʢʪʦʚʘʥʦʤ 

ʪaʛʫ, ʯʠʪaʯ je ʫ ʤoʛʫ˂ʥoʩʪʠ ʠʟʚeʩʪʠ ʥʠʟ oʧeʨaʮʠja ʢao ʰʪo ʩʫ ʯʠʪaeˁ ʩeʨʠjʩʢoʛ ʙʨoja ʠʣʠ 

ʧʨʠ ʫʧʦʪʨʝʙʠ read/write ʪaʛa ʟaʧʠʩ ʜʦʜʘʪʥʠʭ/ʥʦʚʠʭ ʧoʜaʪaʢa. ʅaʢoʥ ʟaʚʨʰeʪʢa 

ʢoʤʫʥʠʢaʮʠje ʩ ʪaʛoʤ, ʯʠʪaʯ ʛa ʤoʞe ʠʣʠ ʫʢʣoʥʠʪʠ ʩ ʣʠʩʪe ʠʣʠ ʛa ʩʪaʚʠʪʠ ʥa stand-by ʟʘ 

ʦʜʨʝʹʝʥʦ ʚʨeʤe. ʇʨoʮeʩ ʩe ʥaʩʪaʚaˀ ʠʟʚʨʰʘʚʘʪʠ ʧoʜ aʥʪʠʢʦʣʠʟʠʦʥʠʤ aʣʛoʨʠʪʤoʤ ʩʚe 

ʜoʢ ʩʚʠ ʪaʛoʚʠ ʥe ʙʫʜʫ ʩeʣeʢʪʦʚʘʥʠ ʠ ʧʨoʚeʨeʥʠ.  

Oʚa ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʠje oʤoʛʫ˂eʥa ʥa ʩʚʠʤ RFID ʪaʛoʚʠʤa, aʣʠ je ʚeoʤa ʟʥʘʯʘʿʥʘ aʢo ʿʝ 

ʥʘʤʝʥʘ ʢoʨʠʰ˂ʝˁʘ ʧʨʠ ʩʚaʢoʜʥeʚʥʦ ʿʠʥʚeʥʪʫʨʠ, ʪʨʘʥʩʧʦʨʪʫ ʛʜe ʩe ʫ ʠʩʪo ʚʨeʤe ʚʨʰʠ 

oʯʠʪaʚaeˁ ʚʠʰe ʨaʟʣʠʯʠʪʠʭ ʪaʛoʚa oʜjeʜʥoʤ. 
 

 

2.2.4 !̎̓Å̎Á ̓ ́̄́ 
 

Aʥʪʝʥʘ ʪʘʛʘ (ʩʣʠʢʘ 2.5) ʿʝ ʟʘʜʫʞʝʥʘ ʟʘ ʩʣʘʝˁ ʠ ʧʨʠʤʘʝˁ ʧʦʜʘʪʘʢʘ ʩʘ ʯʠʪʘʯʘ, ʢʘʦ ʠ ʟʘ 

ʩʧʨʦʚʦʹʝʝˁ ʝʥʝʨʛʠʿʝ ʦʜ ʯʠʪʘʯʘ ʜʦ ʪʘʛʘ. ʊʘʢʦʹʝ ʦʚʘ ʘʥʪʝʥʘ ʿʝ ʬʠʟʠʯʢʠ ʫʛʨʘʹʝʥʘ ʫ 

ʤʠʢʨʦʯʠʧ ʠ ʪʦ ʫʛʣʘʚʥʦʤ ʫ ʮʝʥʪʨʫ ʪʘʛʘ. Aʥʘʣʠʟʦʤ ʤʦʛʫ˂ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʝʰʝʘˁ 

ʫʪʚʨʹʝʥ ʿʝ ʠ ʜʨʫʛʘʯʠʿʠ ʨʘʩʧʦʨʝʜ ʘʥʪʝʥʘ ʫ ʪʘʛʦʚʠʤʘ. ɼʫʞʠʥʘ ʘʥʪʝʥʝ ʿʝ ʜʠʨʝʢʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʩʘ ʪʘʣʘʩʥʦʤ ʜʫʞʠʥʦʤ. 

ʈʘʟʣʠʢʫʿʫ ʩʝ ʪʨʠ ʪʠʧʘ aʥʪeʥʘ:  

 

¶ ʜʠʧʦʣʥʘ ʘʥʪʝʥʘ (ʣʠʥʝʘʨʥʘ ʧʦʣʘʨʠʟʘʮʠʿʘ) - ɽʣʝʢʪʨʦʤʘʛʥʝʪʥʠ ʪʘʣʘʩ ʩʝ ʰʠʨʠ ʫ 

ʮʝʣʦʩʪʠ ʫ ʿʝʜʥʦʿ ʨʘʚʥʠ (ʚʝʨʪʠʢʘʣʥʦʿ ʠʣʠ ʚʦʜʦʨʘʚʥʦʿ) ʫ ʧʨʘʚʮʫ ʰʠʨʝʘˁ ʩʠʛʥʘʣʘ. 

ʆʚʦ ʿʝ ʥʘʿʙʦʝˀ ʰʠʨʝʝˁ ʪʘʣʘʩʘ ʢʘʜʘ ʿʝ ʦʨʠʿʝʥʪʘʮʠʿʘ ʪʘʛʦʚʘ ʧʦʟʥʘʪʘ ʠ ʬʠʢʩʠʨʘʥʘ. 

RFID ʘʥʪʝʥʘ ʠ RFID ʪʘʛ ʪʨʝʙʘ ʜʘ ʩʝ ʧʦʜʫʜʘʨʘʿʫ ʫ ʧʦʣʘʨʠʟʘʮʠʿʠ ʜʘ ʙʠ ʩʝ ʧʦʩʪʠʛʣʝ 

ʥʘʿʙʦʝˀ ʙʨʟʠʥʝ ʯʠʪʘʘˁ.  

¶ ʫʢʨʰʪʝʥʘ ʜʠʧʦʣ ʘʥʪʝʥʘ (ʢʨʫʞʥʘ ʧʦʣʘʨʠʟʘʮʠʿʘ) - ɽʣʝʢʪʨʦʤʘʛʥʝʪʥʠ ʪʘʣʘʩ ʩʝ ʰʠʨʠ 

ʫ ʜʚʝ ʨʘʚʥʠ, ʩʪʚʘʨʘʿʫ˂ʠ ʢʨʫʞʥʠ ʝʬʝʢʘʪ ʯʠʥʝ˂ʠ ʿʝʜʥʫ ʧʦʪʧʫʥʫ ʨʝʚʦʣʫʮʠʿʫ ʫ ʿʝʜʥʦʿ 

ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʚʨʝʤʝʥʩʢʦʛ ʦʢʚʠʨʘ. ɹʫʜʫ˂ʠ ʜʘ RFID ʘʥʪʝʥʘ ʢʦʥʪʠʥʫʠʨʘʥʦ 

ʝʤʠʪʫʿʝ ʪʘʣʘʩʥʫ ʜʫʞʠʥʫ, ʨʦʪʘʮʠʦʥʦ ʧʦʝˀ ˂ʝ ʥʘ ʢʨʘʿʫ ʧʦʢʨʠʪʠ ʙʠʣʦ ʢʦʿʠ ʪʘʛ ʢʦʿʘ 

ʤʫ ʩʝ ʥʘʣʘʟʠ ʥʘ ʧʫʪʫ. ʆʚʘʢʚʫ ʘʥʪʝʥʫ ʿʝ ʥʘʿʙʦʝˀ ʢʦʨʠʩʪʠʪʠ ʢʘʜʘ ʿʝ ʦʨʠʿʝʥʪʘʮʠʿʘ 

ʪʘʛʘ ʥʝʧʦʟʥʘʪʘ  

¶ ʩʘʚʠʿʝʥʘ ʜʠʧʦʣ ʘʥʪʝʥʘ (folded dipole) - ʆʚʘ ʘʥʪʝʥʘ ʿʝ ʩʘʩʪʘʚʝˀʥʘ ʦʜ ʜʚʘ ʠʣʠ ʚʠʰʝ 

ʧʘʨʘʣʝʣʥʦ ʚʝʟʘʥʠʭ ʧʨʦʚʦʜʥʠʢʘ ʯʠʿʘ ʿʝ ʜʫʞʠʥʘ ʧʦʣʦʚʠʥʘ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ. ʂʘʜʘ ʩʫ 

ʦʙʫʭʚʘ˂ʝʥʘ ʜʚʘ ʧʨʦʚʦʜʥʠʢʘ ʦʚʘ ʘʥʪʝʥʘ ʩʝ ʥʘʟʠʚʘ ʜʚʦʞʠʯʥʘ ʩʘʚʠʿʝʥʘ ʘʥʪʝʥʘ, ʢʘʜʘ 

ʩʫ ʦʙʫʭʚʘ˂ʝʥʘ ʪʨʠ ʧʨʦʚʦʜʥʠʢʘ ʥʘʟʠʚʘ ʩʝ ʪʨʦʞʠʯʥʘ ʠʪʜ. 

 

ʄʦʥʦʩʪʘʪʠʯʢʘ ʘʥʪʝʥʘ ʿʝ ʥʘʿʯʝʰ˂ʘ RFID ʘʥʪʝʥʘ ʠ ʢʦʨʠʩʪʠ ʿʝʜʘʥ ʟʘʿʝʜʥʠʯʢʠ ʫʣʘʟ ʟʘ ʧʨʝʥʦʩ 

ʠ ʧʨʠʿʝʤ ʩʠʛʥʘʣʘ. Bʠʰʝʩʪʘʪʠʯʢʘ ʘʥʪʝʥʘ ʢʦʨʠʩʪʠ ʜʚʝ RFID ʘʥʪʝʥʝ ʫ ʠʩʪʦʤ ʬʠʟʠʯʢʦʤ 

ʢʫ˂ʠʰʪʫ ʠ ʢʦʨʠʩʪʠ ʿʝʜʘʥ ʧʦʨʪ ʟʘ ʧʨʝʥʦʩ, ʘ ʜʨʫʛʠ ʧʦʨʪ ʟʘ ʧʨʠʿʝʤ. 
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ʉʣʠʢʘ 2.5 RFID ʘʨʭʠʪʝʢʪʫʨʘ 

 

2.2.5 ˤ̉̓Á̘  
 

ʏʠʪaʯ (ʝʥʛ. Interrogation) ʠʤa ʟaʜaʪaʢ ʢoʤʫʥʠʢʘʮʠʿʝ ʩa ʪʨaʥʩʧoʥʜeʨʠʤa ʠ ʧʨeʥoʩʦʤ 

ʧoʜaʪʘʢʘ ʜaˀe ʜo ʨaʯʫʥaʨʘ. ʆʚʠ ʫʨʝʘ́ʿʠ ʩe ʤeʹʫʩoʙʥo ʨaʟʣʠʢʫjʫ ʧo ʩʣʦʞʝʥʦʩʪʠ ʟʘʚʠʩʥʦ 

oʜ ʪʠʧʘ ʪʘʛʘ ʩ ʢojʠʤa ʠʤʘʿʫ ʢoʤʫʥʠʢʘʮʠʿʫ. ʊʘʢʦʹʝ ʩʝ ʨʘʟʣʠʢʫʿʫ ʠ ʧo ʬʫʥʢʮʠjaʤa ʢoje 

ʤoʨajʫ ʟaʜoʚoʠˀʪʠ. ʇʨoʚeʨa ʠ ʠʩʧʨaʚˀaˁe ʛʨeʰaʢa ʪʘʢʦʹʝ ʤʦʞʝ ʙʠʪʠ ʬʫʥʢʮʠjʘ ʯʠʪaʯa. 

ʂaʜ je ʩʠʛʥaʣ ʪʨaʥʩʧoʥʜeʨa (ʪʘʛʘ) ʧʨʠʤˀeʥ ʠ ʜeʢoʜʠʨaʥ, ʧʨeʤa ʦʜʛʦʚʦʨʫ ʥʘ ʢʦʤʘʥʜʫ 

(ʝʥʛ. Command Response) ʧʨoʪoʢoʣʘ, ʯʠʪaʯ ˂e ʪʘʜʘ ʥa ʧoʥoʚeˀʥo ʩʣaeˁ ʩʠʛʥaʣa 

oʜʛoʚoʨʠʪʠ ʠʥʩʪʨʫʢʮʠjoʤ ʪʨaʥʩʧoʥʜeʨʫ ʜa ʧʨeʩʪaʥe eʤʠʪʦʚʘʝˁ.  

ʏʠʪʘʯʠ ʠʤʘʿʫ ʩʣʝʜʝ˂ʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ: ʨaʜʥa ʬʨeʢʚeʥʮʠja (HF ʠʣʠ UF), ʧoʜʨʰʢa ʟa ʨaʟʥe 

ʧʨoʪoʢoʣe ʪaʛoʚa (ISO, EPC1), ʨaʟʣʠʯʠʪe ʨeʛʫʣaʪʠʚe ʩʚeʪʩʢʠʭ ʨeʛʠja, ʤoʛʫ˂ʥoʩʪ 

ʫʤʨeʞaʚaaˁ ʚʠʰe ʯʠʪaʯa, ʤoʛʫ˂ʥoʩʪ ʫʧʨaʚaˀˁ a ʚʠʰeʩʪʨʫʢʠʤ aʥʪeʥaʤa ʠʪʜ. 

 

ʏʠʪʘʯ ʠ ʪʘʛ ʩʫ ʫ ʦʜʥʦʩʫ Ămasterò ʠ Ăslaveò ʛʜʝ ʯʠʪʘʯ ʜʝʣʫʿʝ ʢʘʦ Ămasterò, ʘ ʪʘʛ ʢʘʦ Ăslaveò. 

ʉʦʬʪʚʝʨʩʢʘ ʘʧʣʠʢʘʮʠʿʘ, ʢʦʿʘ ʩʝ ʥʘʟʠʚʘ ñMiddlewareò, ʦʙʨʘʹʫʿʝ ʧʦʜʘʪʢʝ ʠʟ RFID ʯʠʪʘʯʘ, 

ʜʝʣʫʿʝ ʢʘʦ ʛʣʘʚʥʘ ʿʝʜʠʥʠʮʘ ʠ ʰʘˀʝ ʥʘʨʝʜʙʝ ʯʠʪʘʯʫ. ʊʦ ʟʥʘʯʠ ʜʘ ʩʝ ʩʚʝ ʘʢʪʠʚʥʦʩʪʠ ʯʠʪʘʯʘ 

ʠ ʪʘʛʘ ʧʦʢʨʝ˂ʫ ʘʧʣʠʢʘʪʠʚʥʠʤ ʩʦʬʪʚʝʨʦʤ. ʋ ʭʠʿʝʨʘʨʭʠʿʩʢʦʿ ʩʠʩʪʝʤʩʢʦʿ ʩʪʨʫʢʪʫʨʠ 

ʘʧʣʠʢʘʪʠʚʥʠ ʩʦʬʪʚʝʨ (ʧʦʧʫʪ ʧʦʩʣʦʚʥʦʛ ʩʦʬʪʚʝʨʘ) ʧʨʝʜʩʪʘʚˀʘ ʤʘʩʪʝʨ ʟʘ ʯʠʪʘʯ. ʏʠʪʘʯ 

ʢʘʦ ʧʦʜʨʝʹʝʥʠ ʟʘ Middleware ʛʣʘʚʥʫ ʘʧʣʠʢʘʮʠʿʫ, ʘʢʪʠʚʠʨʘ ʩʝ ʩʘʤʦ ʢʘʜ ʧʨʠʤʠ ʥʘʨʝʜʙʫ ʠʟ 

ʘʧʣʠʢʘʪʠʚʥʦʛ ʩʦʬʪʚʝʨʘ, ʠ ʩʘʤʠʤ ʪʠʤ, ʯʠʪʘʯ ʦʙʘʚˀʘ ʦʧʝʨʘʮʠʿʝ ʯʠʪʘˁʘ ʠʣʠ ʧʠʩʘˁʘ RFID 

                                                 
1 Electronic Product Code ïʫʥʠʚʝʨʟʘʣʥʠ ʿʝʜʠʥʩʪʚʝʥʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʠ ʢʦʜ ʧʨʦʠʟʚʦʜʘ 
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ʪʘʛʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʫ ˁʝʛʦʚʦʤ ʧʦʜʨʫʯʿʫ ʠʩʧʠʪʠʚʘˁʘ. ʅʘ ʩʣʠʮʠ 2.6 ʿʝ ʧʨʠʢʘʟʘʥ ʦʜʥʦʩ 

master - slave. 
 

 
ʉʣʠʢʘ 2.6 ĂMaster&Slaveò ï ʦʜʥʦʩ ʯʠʪʘʯʘ ʠ ʪʘʛʘ ( ʧʨʝʫʟʝʪʦ ʩʘ 

https://www.microwavejournal.com/legacy_assets/images/4830_Fig_02.jpg ʠ ʘʜʘʧʪʠʨʘʥʦ 

12.03.2021) 

ɺʝ˂ʠʥʘ ʯʠʪʘʯʘ ʨʘʜʠ ʥʘ ʥʘʧʘʿʘˁʫ ʦʜ 5-9 V, ʢʦʨʠʩʪʠ RS 232 / 422/ 485 ʢʦʤʫʥʠʢʘʮʠʿʩʢʠ 

ʠʥʪʝʨʬʝʿʩ. ʅʝʢʠ ʯʠʪʘʯʠ ʠʤʘʿʫ ʫʛʨʘʹʝʥʝ WLAN ʠ Bluetooth ʧʨʦʪʦʢʦʣʝ, ʥʝʢʠ ʦʤʦʛʫ˂ʘʚʘʿʫ 

ʧʦʪʧʫʥʫ ʜʫʧʣʝʢʩʥʫ (FDX2) ʠʣʠ ʧʦʣʫʜʫʧʣʝʢʩʥy (HDX3) ʢʦʤʫʥʠʢʘʮʠʿʫ. 

 

2.2.6 !̎̓Å̎Å ̘̉̓Á̘Á  
 

Aʥʪeʥe ʯʠʪaʯa ʩʫ ʥajʢoʤʧʣʠʢʦʚʘʥʠʿʠ ʜʝo RFID-a ʢaʜa je ʫ ʧʠʪaʫˁ ʜʠʟajʥʠʨaeˁ aʥʪeʥe. 

ɿa ʢʨa˂ʠ ʬʨeʢʚeʥʮʠjʩʢʠ ʜoʤeʪ (ʤaeˁ oʜ 10 cm) aʥʪeʥe ʩʫ ʠʥʪeʛʨʠʩʘʥʝ ʫ ʯʠʪaʯʫ, a ʟa ʜʫʞʠ 

ʜoʤeʪ ʥʧʨ. oʜ 3 ʜo 5 m, aʥʪeʥe ʩʫ ʫʛʣaʚʥoʤ eʢʩʪeʨʥe ʪe ʩʫ ʚeʟaʥe ʥa ʥeʢoj ʫʜaeˀʥoʩʪʠ ʦʜ 

ʯʠʪaʯʘ.  

ʇʨʝʤʘ (G.Mirkov, Z. Bakiĺ & R. Ģunjanin, 2017) aʥʪeʥe ʯʠʪaʯa ʤoʛʫ ʨaʜʠʪʠ ʢoʥʪʠʥʫʘʣʥʦ 

ʠʣʠ ʥa ʟaʭʪeʚ. ʂoʥʪʠʥʫʘʣʥʦ ˂ e ʨaʜʠʪʠ ʫ ʩʣʫʯajʫ ʢaʜa ʩʫ Ăʪaʛʠʨaʥʠò ʧʨoʠʟʚoʜʠ ʧʨʠʩʫʪʥʠ 

ʩʚaʢoʜʥeʚʥo ʠʣʠ ʢaʜ ʚʠʰeʩʪʨʫʢʠ ʪʨaʥʩʧoʥʜeʨʠ ʧʨoʣaʟe ʢʨoʟ ʜeʪeʢʮʠʦʥʦ ʧoʜʨʫʯje. ʅa 

ʟaʭʪeʚ ˂e ʨaʜʠʪʠ ʢaʜa je ʧoʪʨeʙʥo, ʥʧʨ. ʢaʜa ʥeʢʠ ʩeʥʟoʨʠ ʪo ʟaʭʪeʚajʫ ʤoʛʫ ʩʝ 

aʢʪʠʚʠʨaʪʠ oʧʪʠʯʢʠ, ʧʨʠʪʠʩʢoʤ ʠʣʠ ʥeʢoʤ ʜʨʫʛoʤ ʚʨʩʪoʤ ʥeʧoʩʨeʜʥʠʭ ʩeʥʟoʨa. ʅʘ 

ʩʣʠʮʠ 2.5 ʧʨʠʢʘʟʘʥʘ ʿʝ RFID ʘʨʭʠʪʝʢʪʫʨʘ ʩʘ ʜʠʧʦʣ ʘʥʪʝʥʦʤ. 
 

 

2.2.7 ˡ̑Å̋̃Å̗̎̉ÊÅ RFID  ̔ ̑Ạ̊ÁÊÁ  
 

ʇoʩʪoje: 

Å ʥʠʩʢoʬʨeʢʚeʥʪʥʠ (LF) RFID ʫʨéajʠ ʢojʠ ʨaʜe ʥa ʬʨeʢʚeʥʮʠjʠ 125-134 kHz, ʩʘ 

ʜoʤeʪʦʤ oʯʠʪaaˁ ʤaʦˁʤ oʜ 0,5 m (ʢʦʜ LF ʦʧʩʝʛ ʬʨʝʢʚʝʥʮʠʿʘ ʿʝ ʠʩʧoʜ 300 Hz),  

Å ʚʠʩoʢoʬʨeʢʚeʥʪʥʠ (HF) RFID ʫʨeʹajʠ ʯʠʿʘ ʿʝ ʪʠʧʠʯʥʘ ʬʨʝʢʚʝʥʮʠʿʘ 13,56 MHz, ʩʘ 

oʯʠʪaeˁʤ ʜʦ 1m (ʢʦʜ HF ʦʧʩʝʛ ʚʠʩʦʢʠʭ ʬʨʝʢʚʝʥʮʠʿʘ ʠʟʥʦʩʠ ʦʜ 3 MHz ʜʦ 30 MHz), 

                                                 
2 ʇʦʪʧʫʥʠ ʜʫʧʣʝʢʩ ʿʝ ʚʨʩʪʘ ʢʦʤʫʥʠʢʘʮʠʿʝ ʫ ʢʦʿʦʿ ʧʦʜʘʮʠ ʤʦʛʫ ʪʝ˂ʠ ʥʘʧʨʝʜ-ʥʘʪʨʘʛ ʠʟʤʝʹʫ ʜʚʘ ʫʨʝʹʘʿʘ, 

ʠʩʪʦʚʨʝʤʝʥʦ.  
3 ʇʦʣʫ-ʜʫʧʣʝʢʩ ʿʝ ʚʨʩʪʘ ʢʦʤʫʥʠʢʘʮʠʿʝ ʫ ʢʦʿʦʿ ʧʦʜʘʮʠ ʤʦʛʫ ʪʝ˂ʠ ʥʘʧʨʝʜ-ʥʘʪʨʘʛ ʠʟʤʝʹʫ ʜʚʘ ʫʨʝʹʘʿʘ, ʘʣʠ ʥʝ 

ʠʩʪʦʚʨʝʤʝʥʦ.  
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Å ʫʣʪʨa ʚʠʩoʢoʬʨeʢʚeʥʪʥʠ (UHF) RFID ʫʨeʹajʝ ʢʘʨʘʢʪʝʨʠʰʝ ʧʘʩʠʚʘʥ ʠ ʘʢʪʠʚʘʥ 

ʨʘʜ.  868MHz (ʩʪʘʥʜʘʨʜ ʫ ɽʚʨʦʧʠ), ʦʜʥʦʩʥʦ 915 MHz (ʩʪʘʥʜʘʨʜ ʫ US) ʿʝ ʪʠʧʠʯʥʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʟʘ ʧʘʩʠʚʥʝ RFID ʫʨeʹajʝ, ʜʦʢ ʿʝ ʟʘ ʘʢʪʠʚʥʝ ʫʨʝʹʘʿʝ ʧʨʝʜʚʠʹʝʥʘ 

ʬʨʝʢʚʝʥʮʠʿʘ 433 MHz, ʪʿ. 315 MHz. (UHF ʦʧʩʝʛ ʿʝ ʠʟʥaʜ 300 MHz, 850-950 MHz), 

ʠ  

Å ʤʠʢʨʦʪʘʣʘʩʥʠ RFID ʫʨʝʹʘʿʠ ʨʘʜʝ ʥʘ ʬʨʝʢʚʝʥʮʠʿʠ 2,45 GHz ʠʣʠ 5,8 GHz, ʩʘ 

ʤʦʛʫ˂ʥʦʰ˂ʫ oʯʠʪaʘˁ oʜ 4 ʜo 5 m (ʬʨʝʢʚʝʥʮʠʿʘ ʠʟʥʘʜ 1 GHz).  

 

ʋ ʧʨaʢʩʠ ʢoʨʠʰe˂ˁ e ʫʨeʹaja ʨaʟʣʠʯʠʪʠʭ ʬʨeʢʚeʥʮʠja ʟʥaʯʠ ʤoʛʫ˂ʥoʩʪ oʯʠʪaʚaaˁ ʥa 

ʚe˂oj ʠʣʠ ʤaoˁj ʫʜaeˀʥoʩʪʠ.  

ʅʠʩʢoʬʨeʢʚeʥʪʥʠ (LF) ʫʨeʹajʠ ʨeʣaʪʠʚʥo ʩʧoʨo ʧʨeʥoʩe ʧoʜaʪʢe ʠ ʯeʩʪo ʥʠʩʫ ʫ 

ʤoʛʫ˂ʥoʩʪʠ oʯʠʪaʪʠ ʚʠʰe ʪaʛoʚa oʜjeʜʥoʤ. ʇʨʠʤeʫˁjʫ ʩe ʫʛʣaʚʥoʤ ʟʘ ʠʤoʙʠʣʠʟaʮʠjʫ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʢoʥʪʨoʣʫ ʧʨʠʩʪʫʧa. Tʨaʥʩʧoʥʜeʨʠ ʥʠʩʢe ʬʨeʢʚeʥʮʠje ʪʨoʰe ʤaeˁ eʥeʨʛʠje 

ʠ ʠʤajʫ ʚe˂ʫ ʩʧoʩoʙʥoʩʪ eʤʠʪʦʚʘʘˁ ʩʠʛʥaʣa ʢʨoʟ ʨaʟʥe ʤaʪeʨʠjaʣe, ʥa ʨʝʣʘʪʠʚʥʦ ʤaʣʝ 

ʫʜaˀeʥoʩʪʠ.  

ɺʠʩʦʢoʬʨeʢʚeʥʪʥʠ (HF) ʫʨeʹajʠ ʩe ʥajʚʠʰe ʠ ʥajʯeʰ˂e ʫʧoʪʨeʙaˀʚajʫ, jeʬʪʠʥʠjʠ ʩʫ oʜ 

ʥʠʩʢoʬʨeʢʚeʥʪʥʠʭ. ʂoʨʠʩʪe ʩe ʢoʜ ʢoʥʪʨoʣe ʧʨʠʩʪʫʧa, ʢoʥʪʨoʣe ʪʝʨʝʪʘ, ʧʣa˂aaˁ, ʫ 

ʪʨaʥʩʧoʨʪʫ, ʠʪʜ.  

ʋʣʪʨa ʚʠʩoʢʠ ʬʨeʢʚeʥʪʥʠ ʪʨaʥʩʧoʥʜeʨʠ (UHF) ʠʤajʫ ʚe˂ʠ ʜoʤeʪ ʠ ʙʨʞʠ ʧʨoʪoʢ 

ʧoʜaʪaʢa, ʫʟ ʚe˂ʫ ʧoʪʨoʰʫˁ eʥeʨʛʠje ʠ ʩʣaʙʠjʫ ʪʨaʥʩʤʠʩʠjʫ ʢʨoʟ ʤaʪeʨʠjaʣe. ɿʙoʛ ʪʠʭ 

ʩʚojʩʪaʚa, ʧoʛoʜʥʠjʠ ʩʫ ʟa ʩʢeʥʠʨaeˁ ʪʨaʥʩʧoʨʪʥʠʭ ʧaʢʦʚʘˁʘ ʥa ʫʣaʟʫ ʠʣʠ ʠʟʣaʟʫ ʠʟ 

ʩʢʣaʜʠʰʪa. ʂoʜ UHF ʪʨaʥʩʧoʥʜeʨa ʥe ʩʤe ʙʠʪʠ ʧʨeʧʨeʢe ʠʟʤeʫ́ ʯʠʪaʯa ʠ ʪʨaʥʩʧoʥʜeʨa. 

ɺe˂a ʬʨeʢʚeʥʮʠja ʟʥaʯʠ ʙʨʞʠ ʧʨeʥoʩ ʧoʜaʪaʢa ʰʪo je ʠʟʨaʟʠʪo ʙʠʪʥo ʢoʜ ʧʨeʣaʞeaˁ 

ʪʨaʥʩʧoʥʜeʨa ʚeʣʠʢoʤ ʙʨʟʠʥoʤ ʢʨoʟ ʟoʥʫ oʯʠʪaʚaˁʘ.  

ʉʚaʢa ʜʨʞaʚa ʫʧʨaʚaˀ ʧoʜʨʫʯjʠʤa ʬʨeʢʚeʥʮʠjʘ ʫ ʩʢʣaʜʫ ʩ ʨeʛʫʣaʪʠʚoʤ ʪʨʠjʫ ʧoʩʪoje˂ʠʭ 

ʧoʜʨʫʯja: Eʚʨoʧa ʠ Aʬʨʠʢa ʧʨeʜʩʪaʚaˀjʫ ʧʦʜʨʫʯʿʝ 1, ʉeʚeʨʥa ʠ Jʫʞʥa Aʤeʨʠʢa ʧʦʜʨʫʯʿʝ 

2, a Aʫʩʪʨaʣʠja ʠ Aʟʠja ʧʦʜʨʫʯʿʝ 3. ʅʝʢʘ ʬʨʝʢʚʝʥʪʥʘ ʧʦʜʨʫʯʿʘ ʨʘʜʘ ʩʫ ʟʘʙʨʘʝˁʥʘ ʫ 

ʧʦʿʝʜʠʥʠʤ ʜʨʞʘʚʘʤʘ ʥʧʨ. ʢʘʦ ʰʪʦ ʿʝ ʂʠʥʘ (UHF ʟʘʙʨʘʝˁʥ), ʜʦʢ ʿʝ ʫ ɱʘʧʘʥʫ ʦʛʨʘʥʠʯʝʥʘ 

ʫʧʦʪʨʝʙʘ ʟʘ ʠʩʪʦ ʧʦʜʨʫʯʝʿ (ʢʦʨʠʩʪʠ ʩʝ ʩʘʤʦ 950- 956MHz ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʩʚʨʭʝ).  

ʇoʩʪojʠ ʠʥʠʮʠjaʪʠʚa ʟa ʧoʩʪʠʟaeˁ oʜʨeʹeʥoʛ ʩʪʝʧʝʥʘ ʩʘʛʣʘʩʥʦʩʪʠ ʫ ʧoʛʣeʜʫ ʢoʨʠʰe˂ˁ a 

ʬʨeʢʚeʥʪʥʠʭ ʧoʜʨʫʯja, aʣʠ ʠʭ je ʪʨeʥʫʪʥo ʟa ʧʨʠʤeʥʫ RFID ʪeʭʥoʣoʛʠje ʚʨʣo ʤaʣo 

ʜoʩʪʫʧʥo ʥa ʛʣoʙaʣʥoʤ ʥʠʚʦʫ. 

 

 

2.2.8 !̋̓̉̃̎̉ ̓̑Á̎̒̐Ï̎̅Å̑̉ȟ ̒Å̍̉-̐Á̒̉̃̎̉ ̉ ̐Á̒̉̃̎̉ ̓̑Á̎̒̐Ï̎̅Å̑̉  
 

Aʢʪʠʚʥʠ ʪʨaʥʩʧoʥʜeʨʠ ʩe ʥaʧajajʫ ʧʫʪeʤ ʠʥʪeʨʥe ʙaʪeʨʠje, a ʧaʩʠʚʥʠ ʧʫʪeʤ ʠʥʜʫʢʮʠje. 

Aʢʪʠʚʥʠ ʪʨaʥʩʧoʥʜeʨʠ ʤoʛʫ oʜaʰʠaˀʪʠ ʩʠʛʥʘʣ ʥa ʧʨʠʣʠʯʥo ʚeʣʠʢe ʫʜaeˀʥoʩʪʠ ʯaʢ ʜo 

ʥeʢoʣʠʢo ʢʠʣoʤeʪaʨa.  

ʇaʩʠʚʥʠ ʪaʛoʚʠ ʩe ʥaʧajajʫ ʧʫʪeʤ ʯʠʪaʯa ʢojʠ oʜaʰʠeˀ ʨaʜʠo ʩʠʛʥaʣ ʤaʣe ʩʥaʛe ʧʫʪeʤ 

ʚʣaʩʪʠʪe aʥʪeʥe. Tʨaʥʩʧoʥʜeʨ ʟaʪʠʤ ʧʨʠʤa ʩʠʛʥaʣ ʧʫʪeʤ ʩʚoje aʥʪeʥe ʪe ʥaʧaja 

ʤʠʢʨoʯʠʧ ʢoʨʠʩʪe˂ʠ eʥeʨʛʠjʫ ʢojʫ ʧʨʠʤʠ ʠ ʥa ʢʨaʪʢo ʩe ʧoʚeʟʫje ʩa ʯʠʪaʯeʤ ʨaʜʠ 
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ʚeʨoʜoʩʪojʥoʩʪʠ ʠ ʠʟʤeʥe ʧoʜaʪaʢa. ʂoʜ ʧaʩʠʚʥʠʭ ʪʘʛʦʚʘ je ʚeʢ ʪʨajaaˁ ʛoʪoʚo 

ʥeoʛʨaʥʠʯeʥ ʜoʢ je ʟa ʨaʜʥʠ ʚeʢ aʢʪʠʚʥʠʭ ʟʘʚʠʩʘʥ ʦʜ ʪʨajaʘˁ ʙaʪeʨʠje.  

ʉeʤʠ-ʧaʩʠʚʥʠ ʪʨaʥʩʧoʥʜeʨ ʠʤa ʙaʪeʨʠjʫ ʢojoʤ ʥaʧaja ʯʠʧ, aʣʠ ʟa ʢoʤʫʥʠʢaʮʠjʫ ʢoʨʠʩʪʠ 

eʥeʨʛʠjʫ ʯʠʪaʯa. 

 

 

2.2.9 ˔Á̐̉̒̉̃ÁÅ̮ ̉ ̘̉̓Áe̮ ̓ ā́ /  ̓ ȃ̎̒o̐̎ e̅̑́   
 

ʇʨʝʤʘ ʧʨʦʤʝʥʠ ʟʘʧʠʩʘ ʥʘ ʪʨʘʥʩʧʦʥʜʝʨʫ ʨʘʟʣʠʢʫʿʫ ʩʝ ʩʣʝʜʝ˂ʝ ʚʨʩʪʝ: 

 

- Read only (R) ï ʢʣaʩa, je ʥajjeʜʥoʩʪaʚʥʠjʠ oʙʣʠʢ RFID-a ʛʜe ʩe ʧoʜaʮʠ ʢao ʰʪo je 

ʩeʨʠjʩʢʠ ʙʨoj ʧʨoʠʟʚoʜa ʟaʧʠʩʫjʫ, ʠ ʥe ʤoʛʫ ʩe ʚʠʰe aʞʫʨʠʨaʪʠ, ʚe˂ ʤoʛʫ ʩe ʩaʤo 

ʯʠʪaʪʠ.  

- Write once, read many (WORM) - ʢʣaʩa 1, je oʙʣʠʢ RFID-a ʢoʜ ʢoʛ ʩe ʪaʛoʚʠ 

ʧʨoʠʟʚoʜe ʙeʟ ʠʢaʢʚʠʭ ʧoʜaʪaʢa ʪʘʢʦ ʜʘ ʢoʨʠʩʥʠʢ ʤoʞʝ ʫʥeʪʠ ʧoʜaʪʢe ʩaʤo 

jeʜʥoʤ ʯʠʤe ʪaʛ ʧoʩʪaje Read-only. ʇʨʘʢʪʠʯʥʦ ʟʥaʯʠ ʜʘ ʪʘʢʘʚ ʪʘʛ ʿʝ ʦʜ ʪʦʛ 

ʪʨʝʥʫʪʢʘ ʧʨʝʜʚʠʹʝʥ ʩaʤo ʟa ʯʠʪaeˁ.  

- Read / Write (R/W) je ʥaʧʨeʜʥʠjʠ oʙʣʠʢ RFID-a ʢojʠ ʠʤa ʤoʛʫ˂ʥoʩʪ ʜa ʢoʨʠʩʥʠʢ 

ʧo ʧoʪʨeʙʠ ʤeaˁ ʢoʣʠʢo ʛoʜ ʧʫʪa ʞeʣʠ ʩaʜʨʞaj ʩaʤoʛa ʟaʧʠʩa. 

 

2.2.10  EAS ̓ ́̄̏̃̉  
 

EAS4  ʪʘʛʦʚʠ ʥe ʩaʜʨʞe ʧoʩeʙʥe ʠʥʬoʨʤaʮʠje ʚe˂ ʧʨʚʝʥʩʪʚʝʥʦ ʩʣʫʞe ʟʘ ʧʦʪʨʝʙʝ 

ʙʝʟʙʝʜʥʦʩʪʠ ʧʨoʠʟʚoʜʘ, ʦʜʥʦʩʥʦ ʦʩʠʛʫʨʘʚʘʿʫ ʧʨʦʠʟʚʦʜ oʜ ʢʨaé. Oʥʠ ʩʫʰʪʠʥʩʢʠ ʠ ʥʠʩʫ 

RFID ʪʘʛʦʚʠ jeʨ ʫ ʩʪʚʘʨʥʦʩʪʠ ʩʘʜʨʞʝ ʩaʤo ʜʝʣʦʚʝ ʠʥʬoʨʤaʮʠje. EAS ʪaʛoʚʠ ʥeʤajʫ 

jeʜʠʥʩʪʚeʥʠ ʩeʨʠjʩʢʠ ʙʨoj ʚe˂  ʩaʤo ʧʨʠʢaʟʫjʫ ʧʨʠʩʫʪʥoʩʪ ʢaʜa ʧʨoʣaʟe ʢʨoʟ ʩʠʛʥaʣʥo 

ʬʨeʢʚeʥʪʥʦ ʧo eˀ. 

 

2.2.11  ˥ ̓́̍̐́̎́ Å̌Å̋̓̑Ï̎̉̋Á ̉̌̉ Printed electronics   
 

ʇʨʦʚʦʜʠˀʚʠ ʠ ʩʘʚʠʪʠˀʚʠ ʝʣʝʤʝʥʪʠ ʢojʠ ʩe ʢoʨʠʩʪe ʟa ʰʪʘʤʧʘʝˁ aʥʪeʥa ʩʫ ʤaʪeʨʠjaʣʠ 

ʢojʠ ʫ oʩʥoʚʠ ʩaʜʨʞe ʩʨeʙʨo ʠ ʫʛʝˀʥʠʢ. ʉʧoj ʫʛʝˀʥʠʢʘ ʠ ʩʨeʙʨa ʫ oʜʛoʚaʨajʫ˂eʤ ʦʧʩʝʛʫ, 

ʫʟ ʧʨʠʤeʩe ʩʤoʣe ʠ oʩʪaʣʠʭ ʜoʜaʪaʢa ʯʠʥʠ ʜʦʙʨʫ ʧʨʦʚʦʜʠˀʚʦʩʪ ʩʘ ʜʦʙʨʠʤ ʰʪʘʤʧʘʨʩʢʠʤ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ. ɿa ʰʪʘʤʧʘʥʫ aʥʪeʥʫ ʤoʞe ʩe ʢoʨʠʩʪʠʪʠ ʠ ʙaʢaʨ ʢao ʧʠʛʤeʥʪ ʩʘ 

eʣeʢʪʨoʚoʜʥʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ, ʤʝʹʫʪʠʤ aʥʪeʥe oʜ ʩʨeʙʨa ʧoʜʥoʩe ʩaʚʠjaaˁ ʠ oʩʪaʣe 

ʤeʭaʥʠʯʢe ʫʪʠʮaje ʙoeˀ oʜ ʙaʢʘʨʥʠʭ aʥʪeʥa. ʇoʚʨʭ ʪoʛa, ʩʨeʙʨo je ʙoʠˀ ʧʨʦʚʦʜʥʠʢ oʜ 

ʙaʢʨa.  

Printed electronics ʠʣʠ ʰʪʘʤʧʘʥʘ eʣeʢʪʨoʥʠʢa je ʩʢʫʧ ʛʨaʬʠʯʢʠʭ ʤeʪoʜa ʢojʠ ʩe ʢoʨʠʩʪe 

ʟa ʩʪʚaʨaeˁ eʣeʢʪʨʠʯʥo ʬʫʥʢʮʠoʥaʣʥʠʭ ʫʨeája, ʫ oʚoʤ ʩʣʫʯajʫ aʥʪeʥa ʟa RFID 

ʪeʭʥoʣoʛʠjʫ. ʐʪʘʤʧʘʥʘ ʧoʜʣoʛa ʤoʞe ʙʠʪʠ ʧaʧʠʨ, aʣʠ ʟʙoʛ ʨeʣaʪʠʚʥo ʭʨaʧaʚe ʧoʚʨʰʠʥe 

ʠ ʟʘʚʠʩʥʦʩʪʠ oʜ ʚʣaʛʝ ʜoʤʠʥaʥʪʥʫ ʫʣoʛʫ ʧʨeʫʟʠʤajʫ ʜʨʫʛʠ ʧoʣʠʤeʨʥʠ ʤaʪeʨʠjaʣʠ. 

ʂoʨʠʩʪe ʩe ʰʪʘʤʧʘʥʝ ʪeʭʥʠʢe ʢoje oʤoʛʫ˂aʚajʫ ʜeʙʠˀ ʥaʥoʩ ʙoje ʢao ʰʪo je ʩʠʪo-

ʰʪʘʤʧʘ, ʧʘ ʠʧʘʢ ʤoʛʫ˂e je ʰʪʘʤʧʘʪʠ aʥʪeʥe ʠ ʫ ʪeʭʥʠʢaʤa ʬʣeʢʩo-ʰʪʘʤʧʝ, ʛʨaʚʠʨaaˁ, 

                                                 
4 Electronic Article Surveillance ʝʥʛ. 
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offset-ʰʪʘʤʧʝ ʠ ink jeta. Meʪaʣʥe ʙoje ʠʤajʫ oʛʨaʥʠʯeʥʫ ʧʨʦʚoʜˀʠʚoʩʪ ʪʝ ʜeʙˀʠ ʩʣoj 

oʩʫʰeʥe ʙoje ʟʥaʯʠ ʙoʫˀ ʧʨʦʚoʜˀʠʚoʩʪ, oʜʥoʩʥo ʚe˂ʠ ʫʯʠʥʘʢ aʥʪeʥʝ. 
 

2.2.12  ̃ ̑Ï̗Å̒ ̮̎́̄̑̉̈́́ 5 a̎̓Å̎Á  
 

ʇoʩʪʫʧaʢ ʰʪʘʤʧʘʘˁ ʩʧʨoʚoʜʠ ʩe ʪʘʢʦ ʜa ʩe ʪaʥʢa ʙaʢʨeʥa ʠʣʠ aʣʫʤʠʥʠjʩʢa ʬoʣʠja 

ʣaʤʠʥʠʨa ʥa ʧoʜʣoʛʫ ʠ ʭʝʤʠʿʩʢʠʤ ʩʨeʜʩʪʚʠʤa (oʙʠʯʥo ʢʠʩeʣʠʥaʤa) ʥʘʛʨʠʟʘ ʩe oʙʣʠʢ 

ʜʠʟajʥʠʨaʥoʛ ʫʟoʨʢa aʥʪeʥe. ʂoʨʠʰe˂ˁ eʤ ʥʘʛʨʠʟʘʘˁ ʢao ʤeʪoʜe ʠʟʨaʜe aʥʪeʥe ʪʨeʙa 

ʧaʟʠʪʠ ʜa ʧoʜʣoʛa ʙʫʜe ʠʥeʨʪʥa ʥa ʭʝʤʠʿʩʢʦ ʩʨʝʜʩʪʚʦ ʢojoʤ ʩe ʚʨʰʠ ʥʘʛʨʠʟʘʝˁ. 

 

 

2.2.13  ˞ ̓Á̎̅Á̑̅̉ 
 

ɻeʥeʨaʣʥo, RFID ʢoʨʠʩʪʠ ʨaʜʠo ʪaʣaʩe ʫ ʬʨeʢʚeʥʪʥoʤ oʧʩeʛʫ oʜ 30 kHz ʜo 5.8 GHz. ɿa 

ʩaʜa ʥe ʧoʩʪoje ʛʣoʙaʣʥʠ jaʚʥʠ ʩʪaʥʜaʨʜʠ ʢojʠ ʧoʢʨʠʚajʫ, ʦʜʥʦʩʥʦ ʢojʠ ʩʫ ʬʨeʢʚeʥʪʥʠ 

oʧʩeʟʠ ʜoʟʚoeˀʥʠ ʟa ʧʨʠʤeʥʫ RFID ʬʨeʢʚeʥʮʠja. ɹeʟ oʙʟʠʨa ʥa ʧʨoʧʠʩe, ʙeʟ ʣʠʮeʥʮe ʩe 

ʤoʞe jaʚʥo ʢoʨʠʩʪʠʪʠ RFID ʪeʭʥoʣoʛʠja ʥa ʥʠʩʢʠʤ ʬʨeʢʚeʥʮʠjaʤa (LF: 125 - 134.2 kHz 

ʠ 140 - 148.5 kHz) ʠ ʥa ʚʠʩoʢʠʤ ʬʨeʢʚeʥʮʠjaʤa (HF: 13.56 MHz). ʂoʜ ʫʣʪʨa ʢʨaʪʢʠʭ 

ʪaʣaʩa (UHT), je ʚeʣʠʢo ʰaʨeʥʠʣo ʫ ʉeʚeʨʥoj Aʤeʨʠʮʠ (G.Mirkov, Z. Bakiĺ & R. Ģunjanin. 

2017).  

ʇoʨeʜ ʥaʮʠoʥaʣʥʠʭ ʩʪaʥʜaʨʜa, ʢoʨʠʩʪe ʩe ʟa RFID ʪeʭʥoʣoʛʠjʫ ʠ ʜʨʫʛʠ ʩʪaʥʜaʨʜʠ, ʘʣʠ 

ʦʩʥʦʚʫ ʯʠʥʠ ʩʪʘʥʜʘʨʜ ISʆ / IɽC 14443 (Wikipedia, ISO/IEC) ʯʠʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʫ ʜʘʪʝ 

ʫ ʪʘʙʝʣʠ 2.1. 

ʊʘʙʝʣʘ 2.1 ʉʪʘʥʜʘʨʜ ISʆ / IɽC 14443 (ʧʨʝʫʟʝʪʦ ʠʟ ʨʘʜʘ G.Mirkov, Z. Bakiĺ & R. 

Ģunjanin, 2017) 

ʉʪʘʥʜʘʨʜ 
ɼʝʬʠʥʠʩʘʥʦʩʪ 

ʧʨʠʤʝʥʝ 
ʆʧʠʩ 

ISʆ / IɽC 

14443 

 ʄʝʹʫʥʘʨʦʜʥʠ ʯʝʪʚʦʨʦʜʝʣʥʠ ʩʪʘʥʜʘʨʜ ʟʘ ʙʝʩʢʦʥʪʘʢʪʥʠʭ ʩʤʘʨʪ 

ʢʘʨʪʠʮʘ ʨʘʜʠ ʥʘ 13.56 ʄHz ʫ ʥʝʧʦʩʨʝʜʥʦʿ ʙʣʠʟʠʥʠ ʩʘ ʯʠʪʘʯʝʤ 

ʘʥʪʝʥʦʤ. Proximity Integrated Circuit Cards (PICC) ʩʫ ʥʘʤʝʝˁʥʠ ʟʘ ʨʘʜ 

ʫ ʧʨʠʙʣʠʞʥʦ 10 cm ʘʥʪʝʥʝ ʯʠʪʘʯʘ. 

ISʆ / IɽC 

14443-1 

ʌʠʟʠʯʢʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ɼʝʬʠʥʠʰʝ ʦʩʥʦʚʥʝ ʝʢʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʿʝ ʢʘʨʪʠʮʘ ʤʦʨʘ ʙʠʪʠ 

ʫ ʩʪʘʫˁ ʜʘ ʠʟʜʨʞʠ, ʠʩʧʫʥʠ ʙʝʟ ʪʨʘʿʥʦʛ ʦʰʪʝ˂ʝʘˁ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ. 

ʆʚʠ ʪʝʩʪʦʚʠ ʩʝ ʩʧʨʦʚʦʜʝ ʥʘ ʥʠʚʦʫ ʢʘʨʪʠʮʝ ʠ ʟʘʚʠʩʝ ʦʜ ʢʦʥʩʪʨʫʢʮʠʿʝ 

ʢʘʨʪʠʮʝ ʠ ʜʠʟʘʿʥʘ ʘʥʪʝʥʝ; ʚʝ˂ʠʥʘ ʫʩʣʦʚʘ ʥʝ ʤʦʞʝ ʩʝ ʣʘʢʦ ʧʨʝʚʝʩʪʠ ʥʘ 

ʥʠʚʦ ʧʨʠʤʝʥʝ. ʆʧʝʨʘʪʠʚʥʠ ʪʝʤʧʝʨʘʪʫʨʥʠ ʦʧʩʝʛ ʢʘʨʪʠʮʝ ʥʘʚʝʜʝʥ ʫ 

ʜʝʣʫ 1 ʢʘʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛ ʦʧʩʝʛʘ ʦʜ 0ÁC ʜʦ 50ÁC. 

ISʆ / IɽC 

14443-2 

ʈʘʜʠʦ ʬʨʝʢʚʝʥʮʠʿʘ 

ʩʥʘʛʘ ʠ ʠʥʪʝʨʬʝʿʩ 

ʩʠʛʥʘʣʘ 

ɼʝʬʠʥʠʰʝ RF ʩʥʘʛʫ ʠ ʩʠʛʥʘʣ ʠʥʪʝʨʬʝʿʩa. ɼʚʝ ʩʠʛʥʘʣʥʝ ʰʝʤʝ (ʪʠʧʘ), 

ʪʠʧ A ʠ ʪʠʧ B, ʩʫ ʜʝʬʠʥʠʩʘʥʠ ʫ ʦʚʦʤ ʜʝʣʫ ʩʪʘʥʜʘʨʜʘ. ʆʙʝ ʰʝʤʝ 

ʢʦʤʫʥʠʢʘʮʠʿʫ ʦʩʪʚʘʨʫʿʫ ʫ ʧʦʣʫ ʜʫʧʣʝʢʩʫ ʩʘ 106 kbit ʫ ʩʝʢʫʥʜʠ ʙʨʟʠʥʝ 

ʧʨʝʥʦʩʘ ʧʦʜʘʪʘʢʘ ʫ ʩʚʘʢʦʤ ʧʨʘʚʮʫ. ʇʦʜʘʮʠ ʩʝ ʧʨʝʥʦʩʝ ʧʨʝʢʦ ʪʘʛʘ 

ʦʧʪʝʨʝ˂ʝʝˁ ʤʦʜʫʣʠʩʘʥʝ ʩʘ 847.5 kHz (ʥʦʩʝ˂ʝʛ ʩʠʛʥʘʣʘ) subcʘrriʝr- ʘ. 

ʊʨʘʥʩʧʦʥʜʝʨ ʩʝ ʥʘʧʘʿʘ ʠʟ ʦʙʣʘʩʪʠ RF ʠ ʥʠʿʝ ʧʦʪʨʝʙʥʦ ʙʘʪʝʨʠʿʘ. 

                                                 
5 ʅaʛʨʠʟaˁe ʠʣʠ jeʪʢaˁe je ʧʨoʮeʩ ʢoʜ ʢoʛ ʩʝ ʧoʤo˂ʫ jaʢe ʢʠʩeʣʠʥe ʫʢʣaˁaʿʫ oʜʨeʹeʥe ʥeʟaʰʪʠ˂eʥʝ 

ʧʦʚʨʰʠʥʝ ʤeʪaʣʥe ʧʣoʯe, ʢaʢo ʙʠ ʩʝ ʜoʙʠʣʝ ʠʩʧʫʧʯʝʥʝ ʠʣʠ ʫʜʫʙˀʝʥʝ ʧʦʚʨʰʠʥʝ ʜʝʣʦʚʘ. Oʚa ʩe ʪeʭʥʠʢa 

ʩʤaʪʨa jeʜʥoʤ oʜ ʛʨaʬʠʯʢʠʭ ʪeʭʥʠʢa ʜʫʙoʢʝ ʰʪʘʤʧʝ. ɿa ʨaʟʣʠʢʫ oʜ ʛʨaʚʠʨaˁa, oʚʜe ʩʝ ʤeʪaʣ ʥe ʫʢʣaˁa 

ʤʝʭʘʥʠʯʢʠʤ ʧʫʪʝʤ ʨʝʟʘˁʝʤ, ʚʝ˂ ʭʝʤʠʿʩʢʠʤ ʧʫʪʝʤ ʥeʢoʤ ʢʠʩeʣoʤ ʠʣʠ aʣʢaʣʥʠʤ ʭʝʤʠʿʩʢʠʤ ʨʘʩʪʚʦʨʦʤ. 

Teʭʥoʣoʰʢʠ ʩʘʚʨʝʤʝʥʠʿʘ ʚaʨʠjaʥʪa ʧʨoʮeʩa je ʬoʪoʥaʛʨʠʟaˁʝ, ʢoje ʩe ʪaʢoʹe ʢoʨʠʩʪʝ ʫ ʫʤeʪʥʠʯʢoj oʙʨaʜʠ 

ʤeʪaʣa. ɼaʥaʩ ʤʫ je ʛʣaʚʥa ʧʨʠʤeʥa ʠʟʨaʜa ʰʪʘʤʧʘʥʠʭ ʧʣoʯʠʮa ʟa eʣeʢʪʨoʥʩʢʫ ʠʥʜʫʩʪʨʠjʫ. 
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ISʆ / IɽC 

14443-3 

ʀʥʠʮʠʿʘʣʠʟʘʮʠʿʘ ʠ 

ʘʥʪʠʢʦʣʠʟʠʿʘ ʟʘ ʪʠʧ 

A ʠ ʪʠʧ B 

Aʥʪʠʢʦʣʠʟʠʦʥʝ ʢʦʤʘʥʜʝ, ʦʜʛʦʚʦʨʠ, ʦʢʚʠʨʠ ʧʦʜʘʪʘʢʘ ʠ ʚʨʝʤʝʥʘ ʩʫ 

ʜʝʬʠʥʠʩʘʥʠ ʫ ʦʚʦʤ ʜʝʣʫ. ʀʥʠʮʠʿʘʣʥʝ ʠ ʘʥʪʠʢʦʣʠʟʠʦʥʝ ʰʝʤʝ ʩʫ 

ʢʨʝʠʨʘʥʝ ʪʘʢʦ ʜʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʢʨʝʠʨʘʝˁ (ʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʩʤʠʩʣʫ),  

ʤʫʣʪʠ-ʧʨʦʪʦʢʦʣʘʨʥʠ  ʯʠʪʘʯʠ (readers) ʩʫ ʩʧʦʩʦʙʥʠ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ 

ʩʘ ʦʙʘ ʪʠʧʘ ʢʘʨʪʠʮʘ (A ʠ B). ʆʙʝ ʚʨʩʪʝ ʪʨʘʥʩʧʦʥʜʝʨʘ ʯʝʢʘʿʫ ʥʘ 

ʢʦʤʘʥʜʫ ʠʟʙʦʨʘ. ʏʠʪʘʯ ʚʠʰʝ ʧʨʦʪʦʢʦʣʘ ʙʠ ʦʙʨʘʜʠʦ (ʢʦʤpʣʝʪʥʦ 

ʧʨʦʯʠʪʘʦ, ʫʟʝʦ ʫ ʨʘʜ) ʿʝʜʥʫ ʚʨʩʪʫ ʪʨʘʥʩʧʦʥʜʝʨʘ, ʟʘʚʨʰʠʦ ʩʚʝ 

ʪʨʘʥʩʘʢʮʠʿʝ (ʫʣʘʟʝ/ʠʟʣʘʟʝ)  ʩʘ ʪʠʤ ʪʨʘʥʩʧʦʥʜʝʨʦʤ, ʘ ʟʘʪʠʤ ʙʠ ʧʨʝʰʘʦ 

ʥʘ ʜʨʫʛʫ ʚʨʩʪʫ ʠ ʧʦʪʦʤ ʠʟʚʨʰʠʦ ʩʚʝ ʪʨʘʥʩʘʢʮʠʿʝ ʩʘ ʦˁʤ. 

ISʆ / IɽC 

14443-4 

ɼʝʬʠʥʠʰʝ ʧʨʦʪʦʢʦʣʝ 

ʟʘ ʧʨʝʥʦʩ   ʧʦʜʘʪʘʢʘ 

ʥʘ ʚʠʩʦʢʦʤ ʥʠʚʦʫ ʟʘ 

ʪʠʧ A ʠ   ʪʠʧ B. 

ʇʨʦʪʦʢʦʣʠ ʦʧʠʩʘʥʠ ʫ ʦʚʦʤ ʜʝʣʫ  ʩʫ ʦʧʮʠʦʥʠ ʝʣʝʤʝʥʪʠ ISʆ/IɽC 14443 

ʩʪʘʥʜʘʨʜʘ; ʙʣʠʟʠʥʘ ʢʘʨʪʠʮʝ ʤʦʞʝ ʙʠʪʠ ʜʠʟʘʿʥʠʨʘʥʘ ʩʘ ʠʣʠ ʙʝʟ 

ʧʦʜʨʰʢʝ ʦʚʦʛ ʜʝʣʘ  ʧʨʦʪʦʢʦʣʘ. PICC ʠʟʚʝʰʪʘʚʘ ʯʠʪʘʯ ʜʘ ʦʥ ʧʦʜʨʞʘʚʘ 

ʢʦʤʘʥʜʝ ʦʚʦʛ ʜʝʣʘ ʩʪʘʥʜʘʨʜʘ  ʫ ʦʜʛʦʚʦʨʫ ʥʘ ʠʟʙʦʨ ʢʦʤʘʥʜʝ (ʠʩʪʦ ʢʘʦ 

ʰʪʦ ʿʝ ʜʝʬʠʥʠʩʘʥʦ ʫ ʜʝʣʫ ʩʪʘʥʜʘʨʜʘ ISʆ/IɽC 14443-3).  

ʅʘʧʦʤʝʥʘ: 

- ʂʘʨʪʠʮʝ ʤʦʛʫ ʙʠʪʠ ʪʠʧʘ A ʠ ʪʠʧʘ B. ɻʣʘʚʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʦʚʠʭ  (ʪʠʧ A ʠ ʪʠʧ B) ʪʠʧʦʚʘ 

ʪʠʯʫ ʩʝ ʤʝʪʦʜʝ ʤʦʜʫʣʘʮʠʿʝ, ʢʦʜʠʨʘʘˁ ʰʝʤʘ ʠ ʧʨʦʮʝʜʫʨʝ ʧʨʦʪʦʢʦʣʘ ʠʥʠʮʠʿʘʣʠʟʘʮʠʿʝ (ʜʝʦ 

ʩʪʘʥʜʘʨʜʘ 3). ʆʙʘ ʪʠʧʘ (A ʠ  B) ʢʘʨʪʠʮʝ ʢʦʨʠʩʪʝ ʠʩʪʠ ʧʨʦʪʦʢʦʣ ʧʨʝʥʦʩʘ. 

- Oʚaj ʩʪaʥʜaʨʜ ʢoʨʠʩʪʠ ʩʢʨa˂eʥʠʮe ʢʘʦ ʪeʨʤʠʥe: 

¶ PCD: ʟʘʚʦʿʥʘ ʘʥʪʝʥʘ ʥʘ ʩʪʨʘʥʠ ʯʠʪʘʯʘ  

¶ PICC: ʟʘʚʦʿʥʘ ʘʥʪʝʥʘ ʥʘ ʩʪʨʘʥʠ ʪʨʘʥʩʧʦʥʜʝʨʘ 

-  ʋ ʦʚʦʤ ʜʝʣʫ ʥʠʩʫ ʠʟʣʦʞʝʥʝ ʩʣʠʯʥʦʩʪʠ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʢʦʥʪʘʢʪʥʝ ʩʠʩʪʝʤʝ, ʘ ʧʦʟʠʚʘʥʝ ʩʫ 

ʦʚʠʤ ʩʪʘʥʜʘʨʜʦʤ. 

 

 

 

2.2.14 ɿʥʘʯʘʿ ʠ ʧʨʠʤʝʥʘ RFID  ʪeʭʥoʣoʛʠjʝ ʫ ʬʣʝʢʩʠʙʠʣʥʦʿ ʧʨʦʠʟʚʦʜˁ ʠ  

 

ɱʝʜʥʘ ʦʜ ʟʥʘʯʘʿʥʠʿʠʭ ʧʨʠʤʝʥʘ RFID ʫ ʬʣʝʢʩʠʙʠʣʥʦʿ ʧʨʦʠʟʚʦʜʠˁ ʿʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʠ 

ʧʨʘ˂ʝʥʝ ʜʝʣʦʚʘ ʫ ʩʠʩʪʝʤʠʤʘ ʫʧʨʘʚʘˀˁʘ ʪʨʘʥʩʧʦʨʪʦʤ. ʇʦʩʪʦʿʝ˂ʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʘˀˁʘ 

ʪʨʘʥʩʧʦʨʪʦʤ ʠʤʘʿʫ ʩʣʘʙʠʿʠ ʜʠʥʘʤʠʯʢʠ ʦʜʟʠʚ ʩʠʩʪʝʤʘ, ʧʦʩʝʙʥʦ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ ʩʫ 

ʜʝʣʦʚʠ ʤʘʝˁʛ ʛʘʙʘʨʠʪʘ, ʚʝʣʠʢʝ ʢʦʥʬʠʛʫʨʘʮʠʦʥʝ ʨʘʟʥʦʣʠʢʦʩʪʠ ʠʣʠ ʤʘʣʝ ʫʯʝʩʪʘʣʦʩʪʠ 

ʧʦʿʘʚʠˀʚʘˁʘ. ʋʚʦʹʝʝˁʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʫʧʨʘʚʘˀˁʘ FMC-ʘ ʤʦʛʫ˂ʝ ʿʝ ʩʠʩʪʝʤ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʪʠ ʠ ʧʨʠʣʘʛʦʜʠʪʠ ʫʧʨʘʚʘˀˁʝ ʥʦʚʠʤ ʫʩʣʦʚʠʤʘ. 

ʋ ʩʚʦʿʦʿ ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʦʿ ʧʨʠʤʝʥʠ RFID ʪʝʭʥʦʣʦʛʠʿʘ ʤʦʞʝ ʜʘ ʟʘʤʝʥʠ ʙʘʨ-ʢʦʜ ʩʘ ʚʝʦʤʘ 

ʚʝʣʠʢʦʤ ʧʦʫʟʜʘʥʦʰ˂ʫ ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʚʝʜʝʥʠ. RFID ʫ ʠʥʜʫʩʪʨʠʿʠ ʩʝ ʬʘʚʦʨʠʟʫʿʝ ʧʦʩʝʙʥʦ 

ʫ ʫʩʣʦʚʠʤʘ ʧʨʦʠʟʚʦʜʝˁ ʯʠʿʠ ʩʫ ʫʨʝʹʘʿʠ ʧʦʪʦʧʝˀʥʠ ʫ ʪʝʯʥʦʩʪ, ʠʟʣʦʞʝʥʠ ʧʦʚʠʰʝʥʦʿ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʘˀʚʰʪʠʥʠ ʠ ʧʨʘʰʠʥʠ. ʋ ʧʨʠʣʦʛ ʦʚʦʿ ʪʝʭʥʦʣʦʛʠʿʠ ʠʜʫ ʠ ʯʠʝˁʥʠʮʝ ʜʘ ʩʝ 

ʦʥʠ ʥʝ ʤʦʨʘʿʫ ʥʘ˂ʠ ʫ ʚʠʜʥʦʤ ʧʦʫˀ ʯʠʪʘʯʘ ʦʜʥʦʩʥʦ ʜʘ ʩʝ ʿʝʜʥʠʤ ʯʠʪʘʝˁʤ ʤʦʞʝ 

ʠʩʪʦʚʨʝʤʝʥʦ ʧʨʦʯʠʪʘʪʠ ʚʠʰʝ ʨʘʟʣʠʯʠʪʠʭ ʪʠʧʦʚʘ ʪʘʛʦʚʘ.   
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3 ˜˝˒ː̆ ˒ˑ ̆ ˕˟˒˝A˟ˠ˝˒-RFID  FMS 
 

 

RFID ʪʝʭʥʦʣʦʛʠʿʘ ʿʝ ʰʠʨʦʢʦ ʧʨʠʤʝˁʝʥʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʦʙʣʘʩʪʠʤʘ ʣʦʛʠʩʪʠʢʝ, 

ʣʘʥʮʘ ʩʥʘʙʜʝʚʘʘˁ, ʩʢʣʘʜʠʰʪʝʘˁ, ʤʘʣʦʧʨʦʜʘʿʝ ʠ ʪʨʘʥʩʧʦʨʪʘ. ʋ ʬʣʝʢʩʠʙʠʣʥʠʤ 

ʧʨʦʠʟʚʦʜʥʠʤ ʩʠʩʪʝʤʠʤʘ, ʧʨʠʤʝʥʘ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʿʝ ʿʦʰ ʫ ʨʘʟʚʦʿʥʦʿ ʬʘʟʠ. 

ʇʨʦʮʝʩ ʧʨʠʤʝʥʝ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʧʨʦʠʟʚʦʜʥʠʤ ʩʠʩʪʝʤʠʤʘ ʦʤʦʛʫ˂ʘʚʘ 

ʜʦʙʠʿʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʦ ʜʝʣʦʚʠʤʘ ʢʦʿʠ ʩʫ ʫʢʫˀʯʝʥʠ ʫ ʩʠʩʪʝʤ. 

ʆʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʿʝ ʤʦʛʫ˂ʝ ʠʩʢʦʨʠʩʪʠʪʠ ʜʘ ʙʠ ʩʝ ʧʦʙʦˀh ʘʣʘ ʝʬʠʢʘʩʥʦʩʪ 

ʧʨʦʠʟʚʦʜʝˁ ʠ ʩʤʘʠˁʣʠ ʪʨʦʰʢʦʚʠ ʠʩʪʝ. ʊʘʢʦʹʝ, ʧʦʜʘʮʠ ʟʘ ʧʨʦʠʟʚʦʜʫˁ ʥʝʢʝ 

ʢʦʤʧʦʥʝʥʪʝ, ʢʘʦ ʰʪʦ ʩʫ ʧʨʦʮʝʩʥʝ ʦʧʝʨʘʮʠʿʝ, ʢʚʘʣʠʪʝʪ ʠ ʚʨʝʤʝ, ʤʦʛʫ ʩʝ 

ʟʘʧʠʩʘʪʠ ʥʘ RFID ʪʘʛʫ, ʧʦʚʝʟʘʪʠ ʛʘ ʩʘ ʢʦʤʧʦʥʝʥʪʦʤ ʰʪʦ ʩʠʩʪʝʤ 

ʜʝʮʝʥʪʨʘʣʠʟʫʿʝ, ʦʩʣʦʙʘʹʘ ʨʘʯʫʥʘʨʩʢʝ ʨʝʩʫʨʩʝ, ʘ  ʩʘʤ ʧʨʦʠʟʚʦʜʥʠ ʧʨʦʮʝʩ ʜʦʙʠʿʘ 

ʥʘ ʘʛʠʣʥʦʩʪʠ. ɺʠʰʝʩʪʨʫʢʘ ʠ ʨʘʟʣʠʯʠʪʘ  ʠʩʪʨʘʞʠʚʘʘˁ ʫʨʘʹʝʥʘ ʩʫ ʫ ʮʠʫˀ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʠ ʢʦʨʠʰ˂ʝʘˁ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʟʘ ʧʨʦʠʟʚʦʜʥʝ ʩʠʩʪʝʤʝ, 

ʦʜʥʦʩʥʦ ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜʥʝ ʩʠʩʪʝʤʝ. ʊʘʢʦ, ʧʨʠ ʘʥʘʣʠʟʠ, ʥʝʦʧʭʦʜʥʦ ʿʝ 

ʥʘʧʨʘʚʠʪʠ ʿʘʩʥʫ ʜʠʩʪʠʥʢʮʠʿʫ ʫ ʧʨʠʤʝʥʠ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʥʘ ʧʨʘ˂ʝʘˁ 

ʧʨʦʠʟʚʦʜʘ ʢʦʿʠ ʩʫ ʧʨʠʩʫʪʥʠ ʫ ʩʠʩʪʝʤʫ ʠ ʥʘ ʤʦʜʝʣ  ʫʧʨʘʚʘˀˁʘ ʟʘʩʥʦʚʘʥ ʥʘ ʠʩʪʦʿ 

ʪʝʭʥʦʣʦʛʠʿʠ. ʂʘʢʦ ʩʫ ʠʩʪʨʘʞʠʚʘʯʠ ʠʤʘʣʠ ʨʘʟʣʠʯʠʪʝ ʧʨʠʩʪʫʧʝ ʧʨʠʤʝʥʝ  RFID 

ʪʦ ˂ʝ ʩʝ, ʥʘ ʜʘʝˀ, ʫ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ʠʟʚʨʰʠʪʠ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʥʘʫʯʥʝ ʨʘʜʦʚʝ 

ʢʦʿʠ ʜʘʿʫ ʧʨʝʜʥʦʩʪ ʧʨʘ˂ʝʫˁ ʧʨʦʠʟʚʦʜʘ ʫ ʧʨʦʠʟʚʦʜʥʦʤ ʩʠʩʪʝʤʫ ʠ ʥʘ ʥʘʫʯʥʝ 

ʨʘʜʦʚʝ ʢʦʿʠ ʜʦʤʠʥʘʥʪʥʦ ʧʨʝʟʝʥʪʫʿʫ ʜʦʩʪʠʛʥʫ˂ʘ ʚʝʟʘʥʘ ʟʘ ʤʦʜʝʣʝ ʫʧʨʘʚʘˀˁʘ. 

ɼʘˀʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʠ ʘʥʘʣʠʟʘ ʠʜʝ ʢʘ ʥʝʟʘʚʠʩʥʦʤ ʨʘʟʤʘʪʨʘˁʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʨʦʙʣʝʤʘ ʠ ʨʘʟʤʘʪʨʘʫˁ ʪʝʭʥʦʣʦʰʢʠʭ ʟʘʭʪʝʚʘ ʫ ʧʨʦʠʟʚʦʜʥʦʤ ʧʨʦʮʝʩʫ ʧʨʠʤʝʥʦʤ 

ʪʝʭʥʦʣʦʛʠʿʝ RFID. 

 

 

3.1 ʇʨʠʤʝʨʠ ʧʨʘ˂ʝʘˁ ʧʨʦʠʟʚʦʜʥʦʛ ʧʨʦʮʝʩʘ ʧʨʠʤʝʥʦʤ RFID  

ʪʝʭʥʦʣʦʛʠʿʝ 

   

M.L. Wang, ʠ ʩʘʨʘʜʥʠʮʠ ʫ ʩʚʦʤ ʨʘʜʫ, ʜʦʥʦʩʝ ʧʦʫʢʝ ʢʦʿʝ ʩʝ ʤʦʛʫ ʛʝʥʝʨʘʣʠʟʦʚʘʪʠ ʥʝ ʩʘʤʦ  

ʟʘ ʤʘʣʘ ʠ ʩʨʝʜʘˁ ʧʨʦʠʟʚʦʜʥʘ ʧʨʝʜʫʟʝ˂ʘ ʢʦʘʿ ʠʤʘʿʫ ʟʘʭʪʝʚʝ ʟʘ ʧʨʦʠʟʚʦʜʦˁʤ ʜʝʣʦʚʘ ʟʘ 

ʘʣʘʪʝ ʯʠʿʠ ʩʫ ʟʘʭʪʝʚʠ ʿʝʜʠʥʩʪʚʝʥʠ, ʚʝ˂ ʩʝ ʠ ʦʜʨʝʹʝʥʠ ʟʘʢʫˀʯʮʠ ʤʦʛʫ ʧʨʠʤʝʥʠʪʠ, 

ʧʨʚʝʥʩʪʚʝʥʦ ʫ ʧʨʘ˂ʝʫˁ ʧʨʦʠʟʚʦʜʘ, ʢʦʜ ʬʣʝʢʩʠʙʠʣʥʠʭ ʩʠʩʪʝʤʘ. ʋ ʨʘʜʫ ʩʝ ʜʝʬʠʥʠʰʝ 

ʧʨʦʙʣʝʤ ʢʦʿʠ ʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʘʥ ʟʘ ʧʨʦʠʟʚʦʜʥa ʧʨʝʜʫʟʝ˂ʘ ʯʠʿʠ ʩʝ ʜʝʣʦʚʠ ʩʘʤʦ ʿʝʜʘʥʧʫʪ 

(OKP6) ʧʨʦʠʟʚʦʜʝ (M.L. Wang ʝt ʘl., 2012).  

                                                 
6 OKP - One-of-a-Kind-Production, ʝʥʛ. 
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ʇʨʦʙʣʝʤ ʧʨʝʜʫʟʝ˂ʘ Guangdong Greatoo Molds Inc. ʿʝ:  ʧʨʘ˂ʝʘˁ ʧʨʦʠʟʚʦʜʝˁ, ʧʨʦʠʟʚʦʜʥʘ 

ʜʠʥʘʤʠʯʥʦʩʪ, ʢʘʦ ʠ ʫʦʙʠʯʘʿʝʥʦʩʪ ʧʨʠʤʝʥʝ ʧʘʧʠʨʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʟʘ 

ʦʚʫ ʚʨʩʪʫ ʧʨʦʠʟʚʦʜʝˁ, ʘ ʦʥʘ ʩʝ ʫ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʿʫ ʦʜʥʦʩʠ ʥʘ ʧʨʦʠʟʚʦʜʫˁ ʠ ʤʦʥʪʘʞʫ 

ʘʣʘʪʘ (ʢʘʣʫʧʠ ʟʘ ʨʘʜʠʿʘʣʥʦ ʣʠʚʝʝˁ ʛʫʤʝ). ʅʘʚʦʜʝ ʩʝ ʪʝʰʢʦ˂ʝ ʚʝʟʘʥʝ ʟʘ: ʢʨʝʪʘʝˁ 

ʜʦʢʫʤʝʥʪʘʮʠʿʝ (ʥʝʢʠ ʧʫʪ ʠ ʦʰʪʝ˂ʝʘˁ ʠʩʪʝ), ʤʘʛʘʮʠʥʩʢʦ ʧʦʩʣʦʚʘʝˁ, ʧʨʦʙʣʝʤʠ ʫ ʤʦʥʪʘʞʠ 

ʘʣʘʪʘ ʰʪʦ ʩʝ ʥʝ ʤʦʞʝ ʙʣʘʛʦʚʨʝʤʝʥʦ ʦʪʢʨʠʪʠ. ʊʘʢʦʹʝ, ʘʫʪʦʨʠ ʥʘʚʦʜʝ ʠ ʧʦʩʣʝʜʠʮʫ ʫ 

ʢʘʰˁʝˁʫ ʠʩʧʦʨʫʢʘ ʧʨʦʠʟʚʦʜʘ ʢʨʘʿʠˁʤ ʢʦʨʠʩʥʠʮʠʤʘ. 

ʇʦʩʝʙʘʥ ʘʢʮʝʥʘʪ ʫ ʥʘʚʝʜʝʥʦʤ ʨʘʜʫ  ʿʝ ʢʚʘʣʠʪʝʪ ʧʨʦʠʟʚʦʜʘ, ʢʦʿʠ ʧʨʝ ʫʚʦʹʝʘˁ ʧʨʦʤʝʥʘ ʫ 

ʫʧʨʘʚʘˀˁʫ, ʥʠʿʝ ʙʠʦ ʟʘʜʦʚʦʘˀʚʘʿʫ˂ʝʛ ʢʚʘʣʠʪʝʪʘ. ʋ ʪʘʢʚʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʧʦʨʝʤʝ˂ʘʿʘ, ʥʝ 

ʧʦʩʪʦʿʠ ʥʘʯʠʥ ʜʘ ʧʣʘʥʝʨʠ ʧʨʝʜʫʟʤʫ ʝʬʠʢʘʩʥʝ ʠ ʘʜʘʧʪʠʚʥʝ ʤʝʨʝ, ʰʪʦ ʿʝ ʠ ʨʘʟʣʦʛ ʥʦʚʦʤ 

ʧʨʠʩʪʫʧʫ ʧʨʘ˂ʝʘˁ ʠ ʫʧʨʘʚʘˀˁʘ ʧʨʦʠʟʚʦʜˁʦʤ. Aʥʘʣʠʟʫ ʧʨʝ ʫʚʦʹʝʘˁ RFID, ʘʫʪʦʨʠ, 

ʘʢʮʝʥʪʠʨʘʿʫ ʨʝʰʘʚʘʝˁʤ ʩʧʝʮʠʬʠʯʥʠʭ ʪʝʭʥʦʣʦʰʢʠ ʟʘʭʪʝʚʘ ʟʘ ʆʂʈ ʧʨʦʠʟʚʦʜʫˁ ʢʦʿʘ 

ʧʦʨʝʜ ʩʪʘʥʜʘʨʜʥʠʭ, ʦʧʰʪʝ ʧʦʟʥʘʪʠʭ ʧʨʦʮʝʜʫʨʘ, ʿʝ ʧʦʜʣʦʞʥʘ ʯʝʩʪʠʤ ʧʨʦʤʝʥʘʤʘ ʫ 

ʨʘʜʠʦʥʠʮʠ (ʧʦʛʦʥʫ) ʢʘʦ ʰʪʦ ʩʫ ʧʨʦʮʝʜʫʨʘ ʨʝʠʥʞʝˁʝʨʠʥʛʘ, ʤʝʭʘʥʠʯʢʠʭ ʦʰʪʝ˂ʝʘˁ 

ʧʨʦʠʟʚʦʜʘ, ʧʠʪʘʘˁ ʢʚʘʣʠʪʝʪʘ ʧʨʦʠʟʚʦʜʘ, ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʟʘʭʪʝʚʘ ʢʫʧʘʮʘ ʠ ʩʣ.  

ʇʨʝʤʘ ʥʘʚʝʜʝʥʦʤ, ʥʘ ʝʬʠʢʘʩʥʦʩʪ ʥʘʣʦʛʘ ʫʪʠʯʝ ʫʯʝʩʪʘʣʦʩʪ ʧʦʿʘʚʝ ʫʩʢʠʭ ʛʨʣʘ ʧʨʦʠʟʚʦʜʝˁ, 

ʘ ʦʜʥʦʩʠ ʩʝ ʥʘ ʪʨʠ ʘʩʧʝʢʪʘ. ʇʨʚʠ, ʿʝʜʠʥʩʪʚʝʥʦʩʪ ʧʦʩʣʦʚʘ ʩʘ ʧʦʩʝʙʥʠʤ ʟʘʭʪʝʚʠʤʘ ʢʦʿʘ 

ʦʛʨʘʥʠʯʘʚʘ ʪʝʭʥʠʯʢʫ ʩʣʫʞʙʫ ʜʘ ʘʜʝʢʚʘʪʥʦ ʧʨʦʧʠʰʝ ʚʨʝʤʝʥʘ ʧʦʪʨʝʙʥʠʭ ʟʘ ʩʧʝʮʠʬʠʯʥʠ 

ʟʘʭʚʘʪ/ʦʧʝʨʘʮʠʿʫ, ʰʪʦ ʠʤʘ ʟʘ ʧʦʩʣʝʜʠʮʫ ʥʝʿʘʩʥʝ ʪʝʭʥʠʯʢʝ ʧʨʦʮʝʜʫʨʝ.   

ɼʨʫʛʦ, ʙʝʟ ʝʬʠʢʘʩʥʝ ʜʠʩʪʨʠʙʫʮʠʿʝ ʠ ʧʨʠʭʚʘʪʘʘˁ ʧʦʜʘʪʘʢʘ ʥʝ ʤʦʞʝ ʩʝ ʦʩʪʚʘʨʠʪʠ 

ʩʚʨʩʠʩʭʦʜʥʦ ʣʘʥʩʠʨʘʝˁ ʧʨʦʠʟʚʦʜʝˁ. ʅʘʠʤʝ, ʩʥʠʤʝˀʥʘ ʩʠʪʫʘʮʠʿʘ, ʙʘʟʠʨʘʥʘ ʥʘ 

ʜʦʪʘʜʘʰʠˁʤ ʠʩʢʫʩʪʚʝʥʠʤ ʟʘʧʘʞʘʠˁʤʘ (ʧʦʜʘʮʠʤʘ), ʫʢʘʟʫʿʝ ʜʘ ʢʨʫʞʝʝˁ ʧʘʧʠʨʥʝ 

ʜʦʢʫʤʝʥʪʘʮʠʿʝ, ʦʜ ʿʝʜʥʦʛ ʨʘʜʥʦʛ ʤʝʩʪʘ ʜʦ ʜʨʫʛʦʛ, ʿʝ ʥʝʧʦʪʨʝʙʥʦ.  

ʊʨʝ˂ʝ, ʪʨʝʥʫʪʥʘ ʪʝʭʥʠʯʢʘ ʧʨʦʮʝʜʫʨʘ ʿʝ ʟʘʧʨʘʚʦ ʧʘʧʠʨʥʘ ʬʦʨʤʘ ʧʨʠʯʚʨʰ˂ʝʥʘ ʟʘ 

ʢʦʤʧʦʥʝʥʪʫ ʢʦʿʘ ʩʝ ʨʫʯʥʦ ʫʨʫʯʫʿʝ ʦʜ ʿʝʜʥʝ ʨʘʜʥʝ ˂ʝʣʠʿʝ ʜʦ ʜʨʫʛʝ. ʋ ʩʣʫʯʘʿʫ 

ʧʨʠʣʘʛʦʹʘʚʘʘˁ ʧʦʩʪʦʿʝ˂ʝʛ ʧʦʩʪʫʧʢʘ, ʥʧʨ. ʟʘ ʧʨʝʨʘʩʧʦʜʝʣʫ ʧʦʩʣʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʩʝ 

ʧʨʠʢʫʧʠ ʠ ʧʨʠʿʘʚʠ ʪʨʝʥʫʪʥʠ ʩʪʘʪʫʩ ʦʧʨʝʤʝ, ʰʪʦ ʿʝ ʦʧʪʝʨʝ˂ʫʿʫ˂ʠ ʠ ʜʫʛʦʪʨʘʿʘʥ ʚʨʝʤʝʥʩʢʠ 

ʧʨʦʮʝʩ.  

Aʥʘʣʠʟʠʨʘ ʩʝ ʭʠʧʦʪʝʪʠʯʢʘ ʧʦʿʘʚʘ ʧʦʚʝ˂ʘʘˁ ʟʘʭʪʝʚʘ ʢʫʧʘʮʘ ʫ ʩʣʫʯʘʿʝʚʠʤʘ: ʧʦʚʝ˂ʘʥʦʛ 

ʦʙʠʤʘ ʧʨʦʠʟʚʦʜʝˁ, ʧʦʚʝ˂ʘʥʝ ʩʣʦʞʝʥʦʩʪʠ ʘʣʘʪʘ ʢʦʿʠ ʥʘʤʝ˂ʝ ʠ ʩʣʦʞʝʥʦʩʪ ʢʦʥʩʪʨʫʢʮʠʿʘ, 

ʢʘʦ ʠ ʦʜʛʦʚʦʨ ʧʨʝʜʫʟʝ˂ʘ ʥʘ ʟʘʭʪʝʚʝ ʢʚʘʣʠʪʝʪʘ ʠ ʜʨ. ʋʢʨʘʪʢʦ ʦʧʠʩʘʥʦ ʧʨʝʜʩʪʘʚʘˀ ʨʘʟʣʦʛ 

ʫʚʦʹʝʘˁ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʧʨʦʮʝʩ ʧʨʦʠʟʚʦʜʝˁ ʠ ʧʨʠʩʪʫʧ ʦʟʙʠʥˀʦʿ ʘʥʘʣʠʟʠ ʧʨʠʤʝʥʝ 

ʠʩʪʝ ʥʘ ʦʚʘʿ ʠ ʦʚʘʢʘʚ ʪʠʧ ʧʨʦʠʟʚʦʜʝˁ.  

ʉʠʩʪʝʤ ʘʨʭʠʪʝʢʪʫʨʝ ʧʨʠʢʘʟʘʥ ʥʘ ʩʣʠʮʠ 3.1, ʥʘʚʦʜʠ ʩʝ ʢʘʦ ʩʠʩʪʝʤ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ 

ʧʨʦʠʟʚʦʜʝˁ - MES7  ʢʦʿʠ ʧʨʠʤʝʫˁʿʝ RFID ʪʝʭʥʦʣʦʛʠʿʫ. ʆʚʘʿ ʩʠʩʪʝʤ, ʥʘʚʝʜʝʥ ʫ ʩʘʤʦʤ 

ʨʘʜʫ, ʧʦʜʝʝˀʥ ʿʝ ʥʘ ʫʧʨʘʚʘˀʯʠ ʠ ʠʟʚʨʰʥʠ (ʧʨʦʠʟʚʦʜʥʠ) ʥʠʚʦ. ʋʧʨʘʚʘˀʯʢʠ ʥʠʚʦ ʿʝ 

ʧʦʜʝʝˀʥ ʥʘ ʜʝʦ ʢʦʿʠ ʜʝʬʠʥʠʰʝ ʧʨʝʛʣʝʜʥʦʩʪ ʠ ʤʦʛʫ˂ʥʦʩʪ ʧʨʘ˂ʝʘˁ (VTP8) ʠ ʧʨʦʛʨʘʤʩʢʦ 

ʧʣʘʥʠʨʘʝˁ. ʇʨʦʛʨʘʤʠ VTP ʨʘʩʧʦʨʝʹʝʥʠ ʫ ʨʘʯʫʥʘʨʠʤʘ ʩʤʝʰʪʝʥʠʤ ʫ ʧʨʦʩʪʦʨʠʿʘʤʘ ʟʘ 

ʫʧʨʘʚʘˀˁʝ ʧʨʦʠʟʚʦʜʦˁʤ ʠ ʫ ʨʘʜʠʦʥʠʮʘʤʘ ʧʦʤʘʞʫ ʧʨʠ ʧʨʘ˂ʝʫˁ ʪʦʢʦʚʘ ʧʨʦʠʟʚʦʜʝˁ 

ʜʘʿʫ˂ʠ ʚʠʟʫʝʣʥʫ ʩʣʠʢʫ ʠʩʪʦʛ. ʀʟʚʨʰʥʠ ʥʠʚʦ MES ʩʤʝʰʪʝʥ ʿʝ ʥʘ ʩʝʨʚʝʨʫ ʠ ʦʜʛʦʚʦʨʘʥ ʿʝ 

ʟʘ ʨʘʩʧʦʨʝʹʠʚʘʝˁ ʧʦ ʨʝʩʫʨʩʠʤʘ ʠ ʧʣʘʥʠʨʘʫˁ ʧʨʦʠʟʚʦʜʝˁ. ʇʨʦʠʟʚʦʜʥʠ ʥʠʚʦ ʫ ʦʩʥʦʚʠ 

ʩʘʜʨʞʠ  RFID ʯʠʪʘʯʝ, ʟʘ ʢʦʿʝ ʩʝ ʫʚʦʜʠ ʧʦʿʘʤ (ʥʘʟʠʚ) ʠʥʪʝʣʠʛʝʥʪʥʠ ʪʝʨʤʠʥʘʣ ʧʦʜʘʪʘʢʘ 
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(IDT9). ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʧʨʦʛʨʘʤʠ ʧʦʩʪʘʚʝˀʥʠ ʩʫ ʥʘ ʤʘʰʠʥʘʤʘ ʢʦʜ ʢʦʿʠʭ ʿʝ ʫʣʦʛʘ 

ʧʨʦʠʟʚʦʜʥʠʭ ʦʧʝʨʘʪʝʨʘ ʜʘ ʫ ʠʥʪʝʨʘʢʮʠʿʠ ʩʘ ʦʧʨʝʤʦʤ ʧʨʠʢʫʧʘˀʿʫ ʧʦʜʘʪʢʝ ʠ ʟʘʜʘʪʢʝ ʫ 

ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ. ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʧʨʦʛʨʘʤ ʿʝ ʦʜʛʦʚʦʨʘʥ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʠʟʤʝʹʫ ʥʠʚʦʘ 

ʨʘʜʠʦʥʠʮʝ ʠ ʥʠʚʦʘ ʫʧʨʘʚʘˀˁʘ.  

 

ʉʣʠʢʘ 3.1 ʉʠʩʪʝʤ ʘʨʭʠʪʝʢʪʫʨʘ (ʘʜʘʧʪʠʨʘʥʦ ʠʟ M.L. Wang ʝt ʘl., 2012) 

ʍʘʨʜʚʝʨʩʢʘ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʮʠ 3.2, ʘ ʯʠʥʝ ʿʝ ʚʠʰʝ IDT, ʙʘʟʥʝ 

ʩʪʘʥʠʮʝ (BS), ʨʘʜʠʦʥʠʯʢʝ (ʨʘʯʫʥʘʨʩʢʝ) ʩʪʘʥʠʮʝ (WS), ʢʦʿʝ ʩʫ ʫʤʨʝʞʝʥʝ ʩʘ MES ʩʝʨʚʝʨʦʤ 

ʥʘ ʫʦʙʠʯʘʿeʥ ʥʘʯʠʥ (ʢʘʙʣʦʚʩʢʠ, UTP, PC ʢʘʨʪʠʮʘ). ʄʘʰʠʥʝ ʫ ʨʘʜʠʦʥʠʮʘʤʘ ʩʫ ʦʧʨʝʤʝˀʥʝ 

ʩʘ ʫʨʝʹʘʿʠʤʘ ʪʠʧʘ IDT ʧʦʚʝʟʘʥʘ ʩʘ BS ʧʫʪʝʤ 433 MHz wireless ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʤʨʝʞʝ. BS 

ʢʘʦ gateway ʨʫʪʝʨ ʢʦʤʫʥʠʮʠʨʘ ʩʘ ʩʪʘʥʠʮʘʤʘ ʪʠʧʘ IDT ʠ ʧʨʠʢʫʧʘˀ ʧʦʜʘʪʢʝ ʠʟ ʧʦʛʦʥʘ ʫ 

ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ. BS  ʧʨʝʚʦʜʠ ʦʚʝ ʧʦʜʘʪʢʝ ʫ Ăʩʤʠʩʣʝʥʝò (ʧʦʛʦʜʥʝ ʫʧʨʘʚʘˀˁʫ) ʠ ʧʨʝʥʦʩʠ 

ʠʭ  ʧʨʝʢʦ ʩʪʘʥʠʮʘ WS ʜʦ ʥʠʚʦʘ ʫʧʨʘʚʘˀˁʘ. ʆʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ˂ʝ ʙʠʪʠ ʚʨʘ˂ʝʥʠ WS ʫ 

ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ, ʠ ʢʦʨʠʩʥʝ ʩʫ ʟʘ ʫʧʨʘʚʘˀˁʝ, ʢʦʥʪʨʦʣʫ ʠʟʚʨʰʝʘˁ ʥʘʣʦʛʘ ʟʘ ʧʨʦʠʟʚʦʜʫˁ, 

ʠ  ʥʘ ʜʘʝˀ ʪʨʘʥʩʧʦʥʦʚʘʥʝ ʩʝ ʚʨʘ˂ʘʿʫ ʫ ʄɽS ʩʝʨʚʝʨʫ ʜʘ ʙʠ ʩʝ ʦʣʘʢʰʘʣʦ ʫʧʨʘʚʘˀˁʝ 

ʠʟʚʨʰʝʘˁ ʥʘ ʚʠʰʝʤ, ʪʿ. ʚʠʩʦʢʦʤ ʥʠʚʦʫ, ʢʘʦ ʰʪʦ ʩʫ ʫʧʨʘʚʘˀˁʝ ʦʧʨʝʤʦʤ, ʫʧʨʘʚʘˀˁʝ 
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ʧʨʦʠʟʚʦʜʦˁʤ, ʫʧʨʘʚʘˀˁʝ ʤʘʪʝʨʠʿʘʣʠʤʘ, ʫʧʨʘʚʘˀˁʝ ʢʚʘʣʠʪʝʪʦʤ ʠʣʠ ʜʨʫʛʠʤ ʨʝʣʘʪʠʚʥʠʤ 

ʬʫʥʢʮʠʿʝ ʢʘʦ ʰʪʦ ʩʫ ɽISʩ10, ʢʘʦ ʰʪʦ ʩʫ ɽRP11, CAPP ʠ PDM12 ʠʪʜ. 

 

ʉʣʠʢʘ 3.2 ʍʘʨʜʚʝʨʩʢʘ ʢʦʥʬʠʛʫʨʘʮʠʿʘ (ʧʨʝʫʟʝʪʦ ʠʟ M.L. Wang ʝt ʘl., 2012) 

 

ɻʣʘʚʥʠ ʧʦʩʣʦʚʠ ʫ ʧʨʠʧʨʝʤʠ ʧʨʦʿʝʢʪʘ ʩʫ: ʫʩʧʦʩʪʘʚʘˀˁʝ ʜʝʪʘʥˀʦʛ ʚʨʝʤʝʥʩʢʦʛ ʨʘʩʧʦʨʝʜʘ, 

ʧʨʠʧʨʝʤʘ ʧʦʪʨʝʙʥʠʭ ʨʘʟʚʦʿʥʠʭ ʜʦʢʫʤʝʥʘʪʘ, ʠ ʧʨʝʥʦʩ ʧʦʜʘʪʘʢʘ ʩʘ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ. ʅʝʢʝ 

ʢʨʠʪʠʯʥʝ ʚʨʝʤʝʥʩʢʝ ʪʘʯʢʝ ʩʫ ʜʝʬʠʥʠʩʘʥʝ ʢʘʦ ʧʨʝʢʨʝʪʥʠʮʘ ʫ ʥʘʧʨʝʪʢʫ ʧʨʦʿʝʢʪʘ, ʢʘʦ ʰʪʦ 

ʩʫ ʦʙʘʚʝʟʥʝ ʘʥʘʣʠʟʝ, ʘʨʭʠʪʝʢʪʫʨʘ ʜʠʟʘʿʥʘ, ʩʠʩʪʝʤ ʨʝʘʣʠʟʘʮʠʿʝ, online ʪʝʩʪʠʨʘʝˁ ʠ ʩʣ. 

ʇʨʠʧʨʝʤʘ ʨʘʟʚʦʿʥʠʭ ʜʦʢʫʤʝʥʘʪʘ ʧʦʜʝʝˀʥʘ ʿʝ ʫ ʜʚʝ ʢʘʪʝʛʦʨʠʿʝ: ʿʝʜʥʫ ʯʠʥʠ ʪʝʭʥʠʯʢʘ 

ʜʦʢʫʤʝʥʪʘʮʠʿʘ, ʫʢʫˀʯʫʿʫ˂ʠ ʠ ʧʨʦʿʝʢʘʪ ʨʘʩʧʦʨʝʜʘ ʜʦʢʫʤʝʥʪʘ, ʘʥʘʣʠʟʝ ʜʦʢʫʤʝʥʪʘ, ʩʠʩʪʝʤ 

ʨʘʟʚʦʿʘ ʜʦʢʫʤʝʥʪʘ, ʩʠʩʪʝʤ ʟʘ ʧʦʥʦʚʥʫ ʜʠʩʣʦʢʘʮʠʿʫ ʜʦʢʫʤʝʥʪʘ, ʩʠʩʪʝʤ ʟʘ ʪʝʩʪʠʨʘʝˁ 

ʜʦʢʫʤʝʥʪʘ, ʧʨʠʭʚʘʪʘʝˁ ʧʨʘʚʠʣʘ ʧʨʦʚʝʨʝ ʠ ʩʣʠʯʥʘ; ʜʨʫʛʘ ʿʝ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʟʘ ʢʨʘʿʝˁ 

ʢʦʨʠʩʥʠʢʝ, ʢʦʿʘ ʫʢʫˀʯʫʿʝ ʫʧʫʪʩʪʚʦ ʟʘ ʫʧʦʪʨʝʙʫ, ʧʣʘʥ ʦʙʫʢʝ ʢʦʨʠʩʥʠʢʘ, ʨʘʜʥʝ ʧʨʦʧʠʩʝ, 

ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦʜ ʢʦʨʠʩʥʠʢʘ ʠ ʜʨ. ʀʥʪʝʨʬʝʿʩ ʧʦʜʘʮʠ ʩʫ ʧʦʪʨʝʙʥʠ ʢʘʜʘ MES 

ʨʘʟʤʝʫˁje ʧʦʜʘʪʢʝ ʩʘ ʜʨʫʛʠʤ ʩʠʩʪʝʤʠʤʘ ʢʘʦ ʰʪʦ ʩʫ ɽRP ʠ PDʄ. ʂˀʫʯʥe ʠʥʬʦʨʤʘʮʠʿʝ 

ʩʝ ʨʘʟʤʝʫˁʿʫ ʩʘ ʬʦʨʤʘʪʠʤʘ ʜʝʬʠʥʠʩʘʥʠʭ ʥʘ ʦʩʥʦʚʫ ISA-95 ʩʪʘʥʜʘʨʜʘ ʠ ʧʨʝʥʦʩʠ ʧʫʪʝʤ 

DIB ʩʠʩʪʝʤʘ. 

ʄɽS ʤʦʨʘ ʠʤʘʪʠ ʟʥʘʯʘʿʘʥ ʙʨʦʿ ʧʦʜʘʪʘʢʘ, ʘ ʦʩʥʦʚʥʝ ʧʦʜʘʪʢʝ ʪʨʝʙʘ ʧʨʠʧʨʝʤʠʪʠ, 

ʫʢˀʫʯʫʿʫ˂ʠ: 

¶ ʩʪʨʫʢʪʫʨʫ ʦʜʝʝˀˁʘ ʠ ʩʧʠʩʘʢ ʨʘʜʥʠʢʘ ʨʘʜʠʦʥʠʮʝ ʧʨʠʧʨʝʤʘʿʫ˂ʠ ʫˀʜʩʢʝ ʨʝʩʫʨʩʝ 

(HR) ʦʜʝʝˀˁʘ ʩʘ ɽRP, ʘ ʟʘʪʠʤ ʠʭ ʩʠʥʭʨʦʥʠʟʦʚʘʪʠ ʛʘ ʩʘ ʄɽS, 

¶ ʩʧʠʩʘʢ ʦʧʨʝʤʝ ʤʝʤʦʨʠʩʘʪʠ ʫ ɽRP ʢʦʿʝ ˂ʝ ʩʝ ʧʨʝʫʟʠʤʘʪʠ ʥʘ ʄɽS. ʀʥʩʧʝʢʮʠʿʩʢʝ 

ʩʪʘʚʢʝ ʨʘʟʣʠʯʠʪʝ ʦʧʨʝʤʝ ʜʝʬʠʥʠʩʘʥʝ ʩʫ ʫ ʦʜʝʝˀˁʠʤʘ ʦʧʨʝʤʝ ʠ ʧʨʝʥʦʩʠʚʠ ʩʫ  ʥʘ 

ʄɽS, 
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¶ ʜʝʬʠʥʠʮʠʿʫ ʨʘʜʥʠʭ ˂ʝʣʠʿʘ ʩʫ ʧʨʠʧʨʝʤʝˀʥʝ ʦʜ ʩʪʨʘʥʝ ʢʦʥʩʫʣʪʘʥʘʪʘ ʟʘ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʄɽS ʠ ʧʨʦʠʟʚʦʜʥʠʭ ʤʝʥʘʝ˅ʨʘ ʫ ʨʘʜʠʦʥʠʮʘʤʘ, ʘ ʦʥʜʘ ʿʝ ʫʚʝʟʝʥʘ 

ʫ ɽRP ʠ ʩʠʥʭʨʦʥʠʟʦʚʘʥ ʩʘ ʄɽS, 

¶ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʢʘʨʪʠʮʘʤʘ ʦʩʦʙʘˀ ʧʨʠʢʫʧʘˀʿʫ ʦʜʝʝˀˁʘ ʟʘ ʫˀʜʩʢʝ ʨʝʩʫʨʩʝ ʫ ɽRP, 

ʘ ʟʘʪʠʤ ʩʠʥʭʨʦʥʠʟʫʿʫ ʩʘ ʄɽS, 

¶ ʧʨʠʿʘʚʫ ʢʦʨʠʩʥʠʢʘ, ʛʨʫʧʘ ʠ ʠˁʭʦʚʠʭ ʧʨʠʩʪʫʧʥʠʭ ʦʚʣʘʰ˂ʝʘˁ ʢʦʿʘ ʩʫ ʜʝʬʠʥʠʩʘʥʘ 

ʦʜ ʩʪʨʘʥʝ ʪʠʤʘ ʟʘ ʪʝʭʥʠʯʢʫ ʧʦʜʨʰʢʫ ʫʟ ʧʦʤʦ˂ ʢʦʥʩʫʣʪʘʥʘʪʘ, ʠ 

¶ ʩʪʘʥʜʘʨʜʥʝ ʪʝʭʥʠʯʢʝ ʧʨʦʮʝʜʫʨʝ ʿʝʜʥʝ ʚʨʩʪʝ ʧʨʦʠʟʚʦʜʘ ʢʦʿʘ ʩʫ ʬʦʨʤʫʣʠʩʘʥʘ ʫ ɽRP 

ʫʟ ʢʦʥʩʫʣʪʘʮʠʿʝ ʠ ʩʘʨʘʜʫˁ ʪʝʭʥʠʯʢʠʭ ʠʥʞʝʝˁʨʘ, ʨʘʜʠʦʥʠʯʢʠʭ ʤʝʥʘʝ˅ʨʘ ʠ 

ʢʦʥʩʫʣʪʘʥʘʪʘ, ʘ ʩʣʫʞʝ ʢʘʦ ʨʝʬʝʨʝʥʮʝ ʟʘ ʩʚʘʢʠ ʧʨʦʠʟʚʦʜʥʠ ʥʘʣʦʛ. 

 

ʈʝʟʫʣʪʘʪ ʨʝʩʪʨʫʢʪʫʠʨʘʘˁ ʧʦʩʣʦʚʥʠʭ ʧʨʦʮʝʩʘ, ʧʨʠʢʘʟʘʥ ʩʣʠʢʦʤ 3.3, ʜʘʿʝ ʧʨʝʛʣʝʜ  

ʧʨʦʠʟʚʦʜʥʠʭ ʘʢʪʠʚʥʦʩʪʠ ʧʦʩʣʝ ʨʝʠʥʞeˁ ʝʨʠʥʛʘ, ʢʦʠʿ ʩʘʜʘ ʫ ʥʦʚʦʥʘʩʪʘʣʠʤ ʫʩʣʦʚʠʤʘ 

ʧʨʠʤʝʫˁʿʝ  ʄɽS ʩʘ ʩʚʠʤ ʧʨʝʜʭʦʥʦ ʧʨʠʧʨʝʤˀʝʥʠʤ ʧʦʜʘʮʠʤʘ ʧʨʦʮʝʩʘ.  

ɿʘʧʘʞʘʘˁ ʠ ʧʨʝʜʥʦʩʪʠ ʦʚʘʢʦ ʜʠʟʘʿʥʠʨʘʥʦʛ ʩʠʩʪʝʤʘ ʦʛʣʝʜʘʿʫ ʩʝ ʫ: ʠʥʪʝʛʨʘʮʠʿʠ ʠ 

ʚʠʜˀʠʚʦʩʪʠ ʩʠʩʪʝʤʘ ʥʘ ʩʚʠʤ ʥʠʚʦʠʤʘ (ʧʣʘʥʝʨʩʢʦʤ, ʜʠʩʪʨʠʙʫʪʠʚʥʦʤ, ʢʦʨʠʩʥʠʯʢʦʤ, ʠ 

ʜʨ.) ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ, ʧʦʙʦˀh ʘˁʝ ʝʬʠʢʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʝˁ (ʧʨʠʣʘʛʦʜʠˀʚ ʥʘʯʠʥ 

ʠʟʚʨʰʝʘˁ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʠ ʘʛʠʣʥʘ ʧʨʦʠʟʚʦʜʘˁ ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʜʠʥʘʤʠʯʢʠʤ 

ʟʘʭʪʝʚʠʤʘ, ʥʝʤʘ ʢʨʫʞʝʘˁ ʧʘʧʠʨʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʰʪʦ ʜʠʨʝʢʪʥʦ ʫʪʠʯʝ ʥʘ ʩʪʝʧʝʥ 

ʠʩʢʦʨʠh ˂ʝˁʘ ʦʙʨʘʜʥʠʭ ʨʝʩʫʨʩʘ) ʠ ʪʘʢʦʹʝ ʫ ʜʨʫʛʠʤ ʩʢʨʠʚʝʥʠʤ ʠʥʜʠʨʝʢʪʥʠʤ 

ʧʦʙʦˀh ʘˁʠʤʘ (ʰʪʘʤʧʘʘˁ ʜʦʢʫʤʝʥʪʘʮʠʿʝ, ʜʦʩʪʘʚʝ ʨʘʜʠʦʥʠʮʘʤʘ ʧʦʪʨʝʙʥʠʭ ʥʘʣʦʛʘ ʠ 

ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʿʝʨ ʿʝ MES ʘʫʪʦʤʘʪʠʟʦʚʘʥ, ʠʪʜ.). 

ʇʦʩʝʙaʥ ʙʝʥʝʬʠʪ ʦʚʦʛ ʩʠʩʪʝʤʘ ʩʘ ʧʨʠʤʝʝˁʥʦʤ RFID ʪʝʭʥʦʣʦʛʠʿʦʤ ʦʜʥʦʩʠʣʘ ʙʠ ʩʝ ʥʘ 

ʧʨʘ˂ʝʝˁ ʧʨʦʠʟʚʦʜʥʦʛ ʧʨʦʮʝʩʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ, ʙʣʘʛʦʚʨʝʤʝʥʦʛ ʦʪʢʣʘʘˁˁʝ ʟʘʩʪʦʿʘ 

ʫʩʣʝʜ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʦʧʨʝʤʝ ʠ ʧʨʝʫʩʤʝʨʘʚʘʘˁ ʧʨʦʮʝʩʘ ʜʨʫʛʠʤ ʩʨʦʜʥʠʤ ʨʝʩʫʨʩʠʤʘ ʢʦʿʠ 

ʤʦʛʫ ʧʦʜʨʞʘʪʠ ʦʧʝʨʘʮʠʿʝ ʩʘ ʧʨʠʚʨʝʤʝʥʦ ʠʩʢʫˀʯʝʥʠʭ ʨʝʩʫʨʩʘ. ʆʚʘ ʧʨʦʠʟʚʦʜʘˁ ʜʦʙʠʿʘ 

ʢʘʨʘʢʪʝʨ ʧʨʠʣʘʛʦʜʠˀʚʝ ʠ ʘʜʘʧʪʠʚʥʝ ʧʨʦʠʟʚʦʜʝˁ, ʘ ʠʜʝʿʥʘ ʨʝʰʝˁʘ ʤʦʛʫ ʩʝ 

ʠʤʧʣʝʤʝʥʪʠʨʘʪʠ ʫ ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜʥʝ ʩʠʩʪʝʤʝ.   
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ʉʣʠʢʘ 3.3 ʇʨʝʛʣʝʜ ʨʝʘʣʠʟʘʮʠʿʝ ʧʨʦʠʟʚʦʜʝˁ (ʘʜʘʧʪʠʨʘʥʦ ʠʟ M.L. Wang ʝt ʘl., 2012) 
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3.2 ʇʨʠʤʝʨʠ ʤʦʜʝʣʘ ʫʧʨʘʚʘˀˁ ʘ ʧʨʠʤʝʥʦʤ ʪʝʭʥʦʣʦʛʠʿʝ RFID   

 

3.2.1 ˜̑̉̍̆̑̉ ̍̏̅̆̌́ ̭̔̐̑́̃́ ̮́  ̖̂́̈̉̑́̎̉ ̎́ ́̄̆̎̓̉̍́  
 

ʋ ʨʘʜʫ ĂAn RFID-based enterprise application integration framework for real-time 

management of dynamic manufacturing processesò ʘʫʪʦʨʠ ʫʚʦʜʝ ʧʦʿʘʤ EAI13, ʯʠʿʝ 

ʘʧʣʠʢʘʮʠʿʝ ʜʘʿʫ ʩʚʝʦʙʫʭʚʘʪʥʦʩʪ ʫ ʧʦʢʫʰʘʿʫ ʧʨʠʤʝʥʝ RFID, ʪʘʢʦ ʜʘ ʩʝ ʧʨʦʮʝʩʠ 

ʪʨʘʥʩʬʦʨʤʠʰʫ, ʘ ʠˁʭʦʚʦ ʫʧʨʘʚʘˀˁʝ ʦʙʘʚʘˀ ʜʠʥʘʤʠʯʢʠ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ (Ruey-Shun 

Chen ʝt ʘl., 2010). ɼʘʿʫ ʩʝ  ʦʩʥʦʚʥʠ ʧʨʠʩʪʫʧʠ ʘʛʝʥʪ - ʦʨʠʝʥʪʠʩʘʥʠʤ ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʟʘ 

ʫʧʨʘʚʘˀˁʝ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ. ʊʘʢʦʹʝ, ʘʫʪʦʨʠ ʠʩʪʠʯʫ ʜʘ  RFID ʪʝʭʥʦʣʦʛʠʿʘ ʦʪʚʘʨʘ 

ʧʦʪʨʝʙʫ ʟʘ ʧʦʪʨʘʞʦˁʤ ʥʦʚʠʭ ʚʨʩʪʠ ʩʦʬʪʚʝʨʩʢʦʛ ʩʠʩʪʝʤʘ, ʜʘ ʙʠ ʩʝ ʦʙʨʘʜʠʦ ʩʚʝ ʚʝ˂ʠ, 

ʥʘʜʦʣʘʟʝ˂ʠ, ʧʨʠʣʠʚ RFID ʧʦʜʘʪʘʢʘ ʫ ʩʠʩʪʝʤʫ. Aʛʝʥʪ, ʩʦʬʪʚʝʨ, ʫ ʦʚʦʿ ʩʠʪʫʘʮʠʿʠ, ʧʦʩʪʘʿʝ 

ʧʨʘʚʠ ʢʘʥʜʠʜʘʪ ʜʘ ʧʨʝʫʟʤʝ ʥʦʚʠ ʠʟʘʟʦʚ. 

Aʛʝʥʪ ʿʝ ʘʢʪʠʚʘʥ ʦʙʿʝʢʘʪ ʢʦʿʠ ʧʦʩʝʜʫʿʝ ʦʜʨʝʹʝʥʝ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʦʙʘʚʘˀˁʝ ʧʦʩʣʦʚʘ ʠ 

ʢʦʤʫʥʠʢʘʮʠʿʫ ʩʘ ʜʨʫʛʠʤ ʘʛʝʥʪʠʤʘ ʥʘ ʦʩʥʦʚʫ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʩʪʨʫʢʪʫʨʝ, ʘ ʜʠʟʘʿʥʠʨʘʥ ʿʝ 

ʜʘ ʢʦʦʨʜʠʥʠʨʘ ʦʩʪʚʘʨʠʚʘʫˁ ʧʨʝʜʚʠʹʝʥʠʭ ʟʘʜʘʪʘʢʘ. ʀʟʙʦʨ ʜʠʥʘʤʠʯʢʠʭ ʧʨʦʤʝʥʘ ʧʦʜʘʪʘʢʘ 

ʛʝʥʝʨʠʰʝ ʩʠʩʪʝʤ RFID, ʜʦʢ Ăʩʦʬʪʚʝʨʩʢʠ ʘʛʝʥʪò, ʢʘʦ ʜʝʦ ʩʦʬʪʚʝʨʘ, ʜʝʬʠʥʠʰʝ ʠ 

ʢʦʥʪʠʥʫʘʣʥʦ ʧʨʘʪʠ ʠʟʚʦʨʝ ʧʦʜʘʪʘʢʘ ʫ ʛʣʦʙʘʣʥʦʿ ʨʘʯʫʥʘʨʩʢʦʿ ʤʨʝʞʠ, ʛʜʝ ʿʝ ʠʥʬʦʨʤʘʮʠʿʘ 

ʦʜ ʠʥʪʝʨʝʩʘ ʜʦʩʪʫʧʥʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ. ʂʘʜʘ ʩʫ ʦʜʨʝʹʝʥʠ ʩʠʛʥʘʣʠ ʜʝʪʝʢʪʦʚʘʥʠ ʢʘʦ 

ʧʦʜʘʮʠ, ʩʦʬʪʚʝʨ ʧʨʝʫʟʠʤʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ/ʝ ʘʢʮʠʿʫ/ʝ ʫ ʠʤʝ ʢʦʨʠʩʥʠʢʘ. 

ʈʘʟʣʠʯʠʪʠ ʦʩʤʠʰʝˀʥʠ ʩʠʩʪʝʤʠ ʥʘ ʙʘʟʠ ʘʛʝʥʪʘ ʢʦʿʠ ʩʫ ʦʧʠʩʘʥʠ ʫ ʣʠʪʝʨʘʪʫʨʠ, ʯʠʿʠʭ 

ʧʦʩʪʘʚʢʠ ʩʝ  ʘʫʪʦʨʠ ʧʨʠʜʨʞʘʚʘʿʫ ʠ ʫʩʚʘʿʘʫʿ, ʠ ʩ ʦʙʟʠʨʦʤ ʥʘ ʧʨʠʤʝʥʫ ʧʨʝʜʣʦʞʝʥʦʛ EAI 

ʦʢʚʠʨʘ, ʜʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʘʛʝʥʪʘ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘʯʢʦʤ ʨʘʜʫ ʩʘʜʨʞʠ ʩʣʝʜʝ˂ʝ 

ʢʦʤʧʦʥʝʥʪʝ: 

¶ ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʢʘʥʘʣ:  

ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʢʘʥʘʣ ʫʧʨʘʚʘˀ ʜʦʣʘʟʥʠʤ ʠ ʦʜʣʘʟʥʠʤ ʧʦʨʫʢʘʤʘ ʟʘ ʘʛʝʥʪʘ. ʇʦʨʫʢʝ 

ʤʦʛʫ ʜʦʣʘʟʠʪʠ ʠʟ ʪʘʛʘ, web ʩʝʨʚʠʩʘ, ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ ʧʨʝʜʫʟʝ˂ʘ, ʠ ʦʜ ʜʨʫʛʠʭ ʘʛʝʥʘʪʘ. 

¶ Aʛʝʥʪ ʨʝʧʦʟʠʪʦʨʠʿ:  

ʉʚʘʢʠ ʩʦʬʪʚʝʨʩʢʠ ʘʛʝʥʪ ʪʨʝʙʘ ʜʘ ʠʤʘ ʩʚʦʿʫ ʩʦʧʩʪʚʝʥʫ ʤʝʤʦʨʠʿʫ ʛʜʝ ʙʠ ʩʝ ʤʝʤʦʨʠʩʘʣʘ 

ʨʘʟʥʘ ʧʦʩʣʦʚʥʘ ʧʨʘʚʠʣʘ/ʣʦʛʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʪʨʝʥʫʪʥʦʤ/ʧʨʦʰʣʦʤ ʩʪʘˁʫ. 

¶ Aʥʘʣʠʟʘʪʦʨ ʧʦʨʫʢʘ:  

ʂʘʜʘ ʘʛʝʥʪ ʧʨʠʤʠ ʜʦʣʘʟʥʫ ʧʦʨʫʢʫ ʦʜ ʢʘʥʘʣʘ ʢʦʤʫʥʠʢʘʮʠʿʝ, ʘʥʘʣʠʟʘʪʦʨ ʧʦʨʫʢʘ ˂ʝ 

ʘʥʘʣʠʟʠʨʘʪʠ ʚʨʩʪʫ ʧʦʨʫʢʝ ʠʟ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʣʠʩʪʝ ʜʦʛʘʹʘʿʘ ʠ ʜʦʩʪʘʚʘˀʪʠ ʠʭ ʧʨʦʮʝʩʦʨʫ  

ʜʦʛʘʹʘʿʘ ʟʘ ʦʙʘʚʘˀˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʟʘʜʘʪʢʘ. 

¶ ʇʨʦʮʝʩʦʨ ʜʦʛʘʹʘʿʘ:  

ʇʨʦʮʝʩʦʨ ʜʦʛʘʹʘʿa ʪʫʤʘʯʠ ʜʝʢʦʤʧʦʥʦʚʘʝˁʤ ʧʦʨʫʢʝ ʜʦʩʪʘʚʘˀʿʫ˂ʠ ʧʦʨʫʢʫ 

ʘʥʘʣʠʟʘʪʦʨʫ, ʢʦʥʩʫʣʪʫʿʫ˂ʠ ʘʛʝʥʪ ʩʢʣʘʜʠʰʪʝʘˁ ʟʘ ʧʦʩʣʦʚʥʘ ʧʨʘʚʠʣʘ/ʣʦʛʠʢʫ, ʘ ʟʘʪʠʤ 

ʧʨʝʜʫʟʠʤʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʢʦʨʘʢʝ ʥʘ ʦʩʥʦʚʫ ʪʠʧʘ ʧʦʨʫʢʝ/ʣʠʩʪʝ ʜʦʛʘʹʘʿʘ ʠ ʠˁʭʦʚʠʭ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʧʦʩʣʦʚʥʠʭ ʧʨʘʚʠʣʘ/ʣʦʛʠʢʝ. 

                                                 
13 EAI - Enterprise application integration 
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Aʫʪʦʨʠ ʧʨʝʜʣʘʞʫ ɽAI ʦʢʚʠʨ ʢʦʿʠ ʯʠʥʝ ʩʦʬʪʚʝʨʩʢʠ ʘʛʝʥʪʠ ʠ RFID ʪʘʛʦʚʠ ʩʘ ʩʧʝʮʠʿʘʣʥʦ 

ʜʠʟʘʿʥʠʨʘʥʦʤ ʩʪʨʫʢʪʫʨʦʤ ʧʦʜʘʪʘʢʘ ʧʦʜ ʥʘʟʠʚʦʤ Ăʣʠʩʪʝ ʜʦʛʘʹʘʿʘò, ʢʘʦ ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ 

ʥʘ ʩʣʠʮʠ 3.4. ʃʠʩʪʝ ʜʦʛʘʹʘʿʘ ʩʫ ʥʠʟʦʚʠ ʧʦʜʘʪʘʢʘ ʢʦʿʠ ʟʘʫʟʠʤʘʿʫ ʤʘʣʠ ʤʝʤʦʨʠʿʩʢʠ ʧʨʦʩʪʦʨ 

ʫ RFID ʪʘʛʫ. ʀʥʬʦʨʤʘʮʠʿʝ ʩʝ ʤʦʛʫ ʠʟʯʠʪʘʪʠ ʠ ʟʘʧʠʩʘʪʠ ʫ ʦʚʦʤ ʤʝʤʦʨʠʿʩʢʦʤ ʧʨʦʩʪʦʨʫ, 

ʯʠʥʝ˂ʠ ʪʘʛ ʠʥʪʝʣʠʛʝʥʪʥʠʤ ʧʨʦʠʟʚʦʜʦʤ ʠʣʠ ʤʦʙʠʣʥʠʤ ʘʛʝʥʪʦʤ ʩʘ ʩʦʧʩʪʚʝʥʦʤ 

ʤʝʤʦʨʠʿʦʤ. ʋʥʦʰʝʝˁ ʣʦʢʘʮʠʿʘ ʦʧʨʝʤʝˀʥʝ RFID ʯʠʪʘʯʝʤ, a ʪʘʛ ʿʝ "ʧʨʦʙʫʹʝʥ" ʫ  ʙʣʠʟʠʥʠ 

ʯʠʪʘʯʘ ʠ ʧʨʘʢʪʠʯʥʦ ʧʦʩʪʘʿʝ "ʞʠʚ". ʆʚʘʿ "ʞʠʚʠ ʦʙʿʝʢʘʪ" ʫ ʦʜʨʝʹʝʥʦʤ ʚʨʝʤʝʥʫ ʠ ʧʨʦʩʪʦʨʫ 

ʤʦʞʝ ʜʘ ʧʨʝʫʟʤʝ ʝˁʛʦʚʫ ʠʩʪʦʨʠʿʫ ʩʘ ʩʦʧʩʪʚʝʥʝ ʣʠʩʪʝ ʜʦʛʘʹʘʿʘ ʠʣʠ Aʛʝʥʪ ʨʝʧʦʟʠʪʦʨʠʿ 

(ʘʛʝʥʪ ʩʢʣʘʜʠʰʪʝʘˁ), ʪʘʢʦʹʝ ʜʘ ʦʙʘʚʘˀ ʟʘʜʘʪʢʝ ʧʨʝʢʦ Aʛʝʥʪ ʩʝʨʚʠʩ ʤʝʥʘʝ˅ʨ, ʠ ʧʨʠʤʘ 

ʠʥʩʪʨʫʢʮʠʿʝ ʦʜ ʄʦʜʫʣ ʟʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʧʦʚʦʜʦʤ ʙʫʜʫ˂ʠʭ ʘʢʮʠʦʥʠʭ ʧʣʘʥʦʚʘ. 

 

ʉʣʠʢʘ 3.4 EAI ʦʢʚʠʨ ʢʦʨʠʩʪʝ˂ʠ RFID ʠ ʩʦʬʪʚʝʨʩʢʠ ʘʛʝʥʪʠ (ʧʨʝʫʟʝʪʦ ʠʟ Ruey-Shun 

Chen, ʝt ʘl. 2010) 

 

 

ʋʣʦʛʝ ʘʛʝʥʘʪʘ ʠ ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʘʪʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʘ ʩʣʠʮʠ 3.4 ʛʜʝ ʘʫʪʦʨʠ 

ʜʝʪʘʥˀʦ ʨʘʰʯʣʘʫˁʿʫ ʙʣʦʢ ʰʝʤʫ: 
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¶ RFID Middleware14:  

ʉʨʝʜˁʠ ʩʣʦʿ ʤʦʜʫʣʘ ʿʝ ʫʛʣʘʚʥʦʤ ʦʜʛʦʚʦʨʘʥ ʟʘ ʫʧʨʘʚʘˀˁʝ RFID ʯʠʪʘʯʠʤʘ ʠ 

ʬʠʣʪʨʠʨʘʝˁ ʩʠʨʦʚʠʭ RFID ʧʦʜʘʪʘʢʘ, ʧʨʫʞʘʿʫ˂ʠ ʣʦʛʠʯʢʠ ʠʥʪʝʨʬʝʿʩ ʟʘ ʘʧʣʠʢʘʮʠʿʫ 

ʢʦʨʠʩʥʠʮʠʤʘ ʫ ʮʠʫˀ ʬʠʟʠʯʢʦʛ ʫʧʨʘʚʘˀˁʘ RFID ʯʠʪʘʯʠʤʘ ʥʘ ʥʠʩʢʦʤ ʥʠʚʦʫ 

ʫʧʨʘʚʘˀˁʘ ʩʠʨʦʚʠʤ RFID ʧʦʜʘʮʠʤʘ. ɱʝʜʥʦʩʪʘʚʘʥ RFID ʜʦʛʘʹʘʿ (ʢʦʿʠ ʩʘʜʨʞʠ 

ʦʟʥʘʢʫ ʩʘʜʨʞʘʿʘ ʩʪʨʠʥʛ, ʚʨʝʤʝʥʩʢʫ ʦʟʥʘʢʫ ʠ id ʣʦʢʘʮʠʿʫ) ʛʝʥʝʨʠʰʝ ʩʝ ʧʦʤʦ˂ʫ 

RFID middleware ʥʘʢʦʥ ʧʨʝʜʧʨʦʮʝʩʠʨʘʘˁ ʩʠʨʦʚʦʛ RFID ʩʠʛʥʘʣʘ. RFID ʦʙʨʘʜʫ 

ʜʦʛʘʹʘʿa ʥʘ ʜʘʝˀ ʚʨʰʠ Aʛʝʥʪ ʟʘ ʧʨʦʮʝʩʫʠʨʘʝˁ RFID ʠʥʬʦʨʤʘʮʠʿʘ (REA). 

  

¶ Aʛʝʥʪ ʟʘ ʧʨʦʮʝʩʫʠʨʘʝˁ RFID ʠʥʬʦʨʤʘʮʠʿʘ (REA, ʝʥʛ. RFID Event Processing 

Agent):  

Aʛʝʥʪ ʟʘ ʧʨʦʮʝʩʫʠʨʘʝˁ RFID ʠʥʬʦʨʤʘʮʠʿʘ  ʿʝ ʜʠʟʘʿʥʠʨʘʥ ʟʘ ʦʙʨʘʜʫ RFID 

ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʜʦʛʘʹʘʿʫ ʠ ʧʨʝʜʫʟʤʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʤʝʨʝ ʫ ʩʪʘʥʠʮʠ. ʋ ʥʘʩʪʘʚʢʫ 

ʨʘʟʣʠʯʠʪʠʭ ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʤʦʜʫʣʘ, ʢʦʿʠ ʯʠʥʝ Aʛʝʥʪ ʟʘ ʧʨʦʮʝʩʫʠʨʘʝˁ RFID 

ʠʥʬʦʨʤʘʮʠʿʘ, ʦʧʠʩʘʥʠ ʩʫ: 

 

Á ʄʦʜʫʣ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ (ʝʥʛ. Tag Handler):  

Handler ʤʦʜʫʣ ʢʦʿʠ ʿʝ ʦʜʛʦʚʦʨʘʥ ʟʘ ʧʨʦʮʝʩ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ ʪʘʛʘ ʠ ʨʘʰʯʣʘʥʠʚʘʘˁ, 

ʢʘʦ ʠ ʘʥʘʣʠʟʠʨʘʘˁ ʜʦʣʘʟʥʠʭ ʿʝʜʥʦʩʪʘʚʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʦ RFID-ʜʦʛʘʹʘʿʫ (ʩʘ 

RFID middleware). ʊʦ ˂ʝ ʧʨʝʪʚʦʨʠʪʠ ʿʝʜʥʦʩʪʘʚʘʥ RFID ʜʦʛʘʹʘʿ ʫ ʩʣʫʯʘʿ ʟʘ ʦʙʨʘʜʫ 

ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ ʘʢʦ ʿʝ RFID ʜʦʛʘʹʘʿ ʧʨʦʮʝʩʫʠʨʘʥ (ʧʨʝʜʚʠʹʝʥ ʟʘ ʦʙʨʘʜʫ) ʟʘ ʨʘʜʥʠ 

ʧʨʝʜʤʝʪ. ʆʥ ʪʘʢʦʹʝ ʦʣʘʢʰʘʚʘ ʧʨʦʮʝʩ ʨʫʢʦʚʘʝˁʤ ʪʘʛʘ ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʦʙʨʘʜʠ ʪʘʛ 

ʣʦʛʠʢʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠʤ ʣʦʢʘʮʠʿʘʤʘ. ʊʦ ʦʙʠʯʥʦ ʟʘʭʪʝʚʘ RFID middleware ʜʘ ʙʠ ʩʝ 

ʫʯʠʥʠʣʠ ʣʘʢʰʠʤ ʧʨʦʮʝʩʠ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ ʪʘʛʘ. 
 

Á ʂʦʥʪʨʦʣʝʨ ʩʝʩʠʿʘ (ʝʥʛ. Session Controller):  

ʄʦʜʫʣ Session Controller ʧʨʚʝʥʩʪʚʝʥʦ ʦʙʘʚʘˀ ʫʣʦʛʫ ʢʦʥʪʨʦʣʝ ʩʝʩʠʿʘ ʠ 

ʧʨʠʩʪʫʧ/ʠʟʥʘʣʘʞʝʫˁ ʧʦʜʘʪʢʘ ʫ Aʛʝʥʪʫ ʟʘ ʧʨʦʮʝʩʫʠʨʘʝˁ RFID ʠʥʬʦʨʤʘʮʠʿʘ. ʆʥ 

ʪʘʢʦʹʝ ʦʙʝʟʙʝʹʫʿʝ ʢʝʰ ʧʦʜʘʪʢʝ ʟʘ ʩʝʪ ʧʘʨʘʤʝʪʘʨʩʢʠʭ ʧʦʜʘʪʘʢʘ ʧʨʠʭʚʘ˂ʝʥʠʭ ʦʜ 

ʄʦʜʫʣʘ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ ʠ ʣʦʢʘʮʠʿʘ ʠ/ʠʣʠ ʦʧʝʨʘʮʠʿʘ  (ʩʧʝʮʠʬʠʯʥʠʭ 

ʠʥʬʦʨʤʘʮʠʿʘ) ʜʦʙʠʿʝʥʠʭ ʦʜ Aʛʝʥʪ ʨʝʧʦʟʠʪʦʨʠʿ (ʟʘʭʪʝʚʘʿʫ˂ʠ ʠʩʪʠ ʄʦʜʫʣ 

ʯʠʪʘˁʘ/ʧʠʩʘʘˁ). ʂʦʥʪʨʦʣʝʨ ʩʝʩʠʿʘ ʩʪʚʘʨʘ ʥʦʚʫ ʦʙʨʘʜʫ ʜʦʛʘʹʘʿʘ ʫ ʩʝʩʠʿʠ ʟʘ 

ʧʨʦʮʝʩʫʠʨʘʝˁ ʢʦʿʫ ʛʝʥʝʨʠʰʝ ʄʦʜʫʣ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ. ʂʘʜʘ ʩʝ ʟʘʚʨʰʠ ʮʠʢʣʫʩ 

ʨʘʜʥʠ ʧʨʝʜʤʝʪ ʟʘ ʦʙʨʘʜʫ ʜʦʛʘʹʘ, ʩʠʥʭʨʦʥʠʟʫʿʝ ʧʦʜʘʪʢʝ ʟʘ ʦʙʨʘʜʫ ʩʘ Aʛʝʥʪ 

ʨʝʧʦʟʠʪʦʨʠʿ ʠ ʦʩʣʦʙʘʹʘ ʤʝʤʦʨʠʿʩʢʠ ʨʝʩʫʨʩ ʟʘ ʢʦʨʠʰ˂ʝʝˁ ʫ ʢʦʤʧʿʫʪʝʨʩʢʦʤ 

ʩʝʨʚʝʨʫ. ʆʚʝ ʦʧʝʨʘʮʠʿʝ ʫʧʨʘʚʘˀˁʘ ʮʠʢʣʫʩʦʤ ʢʝʰʠʨʘʘˁ ʠ ʩʝʩʠʿʦʤ RFID ʜʦʛʘʹʘʿʘ 

ʧʨʫʞʘ  ʂʦʥʪʨʦʣʝʨ ʩʝʩʠʿʘ  ʧʦʙʦˀh ʘʚʘʿʫ˂ʠ ʫʢʫʧʥʠ RFID-ʜʦʛʘʹʘʿ, ʙʨʟʠʥʫ 

ʧʨʦʮʝʩʠʨʘʘˁ ʠ ʠʥʪʝʛʨʘʮʠʿʫ ʧʦʜʘʪʘʢʘ.  
 

                                                 
14 ʇʦʩʨʝʜʥʠ ʩʦʬʪʚʝʨ (engl. middleware, MW) ʿʝ ʨʘʯʫʥʘʨʩʢʠ ʩʦʬʪʚʝʨ ʢʦʿʠ ʧʨʫʞʘ ʩʝʨʚʠʩʝ ʩʦʬʪʚʝʨʩʢʠʤ 

ʘʧʣʠʢʘʮʠʿʘʤʘ ʠʟʚʘʥ ʦʧʩʝʛʘ ʦʧʝʨʘʪʠʚʥʦʛ ʩʠʩʪʝʤʘ. ʉʪʦʛʘ middleware ʥʠʿʝ ʜʝʦ ʦʧʝʨʘʪʠʚʥʦʛ ʩʠʩʪʝʤʘ, 

ʥʠ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚˀʘˁʝ ʙʘʟʘʤʘ ʧʦʜʘʪʘʢʘ, ʥʠʪʠ ʿʝ ʜʝʦ ʠʟʚʨʰʥʦʛ ʩʦʬʪʚʝʨʘ. ʇʦʩʨʝʜʥʠ ʩʦʬʪʚʝʨ ʥʘ ʧʨʠʤʝʨ 

ʩʣʫʞʠ ʟʘ ʩʪʚʘʨʘˁʝ ʤʫʣʪʠʤʝʜʠʿʘʣʥʠʭ ʘʧʣʠʢʘʮʠʿʘ ʥʘ ʙʨʟ ʠ ʨʦʙʫʩʘʥ ʥʘʯʠʥ. ʆʥ ʿʝ ʢʘʦ ñʣʝʧʘʢ ʟʘ SWò. 

ʇʦʩʨʝʜʥʠ ʩʦʬʪʚʝʨ ʦʣʘʢʰʘʚʘ ʦʥʠʤʘ ʢʦʿʠ ʨʘʟʚʠʿʘʿʫ ʩʦʬʪʚʝʨ ʜʘ ʠʟʚʨʰʝ ʢʦʤʫʥʠʢʘʮʠʿʫ ʠ ʫʣʘʟʥʦ-ʠʟʣʘʟʥʝ 

ʦʧʝʨʘʮʠʿʝ (input/output), ʪʘʢʦ ʜʘ ʦʥʠ ʤʦʛʫ ʜʘ ʩʝ ʬʦʢʫʩʠʨʘʿʫ ʥʘ ʩʧʝʮʠʬʠʯʥʦʩʪ ʩʦʧʩʪʚʝʥʝ ʘʧʣʠʢʘʮʠʿʝ. 

https://sr.wikipedia.org/wiki/%D0%A0%D0%B0%D1%87%D1%83%D0%BD%D0%B0%D1%80
https://sr.wikipedia.org/wiki/%D0%A1%D0%BE%D1%84%D1%82%D0%B2%D0%B5%D1%80
https://sr.wikipedia.org/w/index.php?title=Izvr%C5%A1ni_softver&action=edit&redlink=1
https://sr.wikipedia.org/w/index.php?title=Izvr%C5%A1ni_softver&action=edit&redlink=1
https://sr.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%B8_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC
https://sr.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC_%D0%B7%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D1%99%D0%B0%D1%9A%D0%B5_%D0%B1%D0%B0%D0%B7%D0%B0%D0%BC%D0%B0_%D0%BF%D0%BE%D0%B4%D0%B0%D1%82%D0%B0%D0%BA%D0%B0
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Á ʄʦʜʫʣ ʟʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ (ʝʥʛ. Event Manager):  

ʄʦʜʫʣ ʟʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʦʜʛʦʚʦʨʘʥ ʿʝ ʟʘ ʧʨʠʧʨʝʤʫ ʥʦʚʠʭ ʜʦʛʘʹʘʿʘ, ʧʠʩʘˁʝ ʠʣʠ 

ʙʨʠʩʘʝˁ ʠʥʩʪʨʫʢʮʠʿʘ ʩʘ ʧʦʜʘʮʠʤʘ RFID ʪʘʛʘ ʧʨʝʢʦ ʤʦʜʫʣʘ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ. ʆʥ 

ʧʨʝʫʟʠʤʘ ʥʦʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʜʦʛʘʹʘʿʫ ʦʜ Agent Repository ʠʣʠ ʧʨʠʤʘ 

ʠʥʩʪʨʫʢʮʠʿʝ ʟʘ (ʧʨʝ) ʙʨʠʩʘʝˁ ʦʙʨʘʹʝʥʠʭ ʜʦʛʘʹʘʿʘ ʠʟ ʨʘʟʥʠʭ ʩʝʨʚʠʩʘ, ʘ ʟʘʪʠʤ 

ʧʨʠʧʨʝʤʘ ʠʥʬʦʨʤʘʮʠʿʝ ʧʦʪʨʝʙʥʝ ʥʦʚʠʤ ʜʦʛʘʹʘʿʠʤʘ ʠ ʩʪʚʘʨʘ ʥʦʚʠ ʢʦʜ ʢʦʿʠ 

ʩʘʜʨʞʠ ʘʩʦʮʠʿʘʪʠʚʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʜʦʛʘʹʘʿʫ. ʆʥʜʘ ʪʨʘʞʠ RFID ʤʦʜʫʣ 

ʯʠʪʘʘˁ/ʧʠʩʘʘˁ ʜʘ ʥʘʧʠʰʝ ʥʦʚʠ ʢʦʜ ʜʦʛʘʹʘʿʘ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ RFID ʪʘʛ. ʅʘ ʢʨʘʿʫ, 

ʦʚʘʿ ʤʦʜʫʣ ʟʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʙʝʟʫʩʣʦʚʥʦ ʜʝʪʝʨʤʠʥʠʰʝ ʩʣʝʜʝ˂ʠ ʦʧʝʨʘʮʠʦʥʠ 

ʧʨʦʮʝʩ ʠ ʿʝʜʠʥʠʯʥʫ ʧʨʦʮʝʜʫʨʫ ʟʘ ʨʘʜʥʠ ʧʨʝʜʤʝʪ. 
 

¶ Aʛʝʥʪ ʩʝʨʚʠʩ ʤʝʥʘʝ˅ʨ (SMA; ʝʥʛ. Service Manager Agent):  

Aʛʝʥʪ ʩʝʨʚʠʩ ʤʝʥʘʝ˅ʨ ʧʨʠʭʚʘʪʘ ʟʘʭʪʝʚʝ ʟʘ ʩʝʨʚʠʩ ʠʟ Aʛʝʥʪʘ ʟʘ ʧʨʦʮʝʩʫʠʨʘʝˁ 

RFID ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʧʦʟʠʚʘ ʝʢʩʪʝʨʥʝ ʫʩʣʫʛʝ ʟʘ Aʛʝʥʪ ʟʘ ʧʨʦʮʝʩʫʠʨʘʝˁ RFID 

ʠʥʬʦʨʤʘʮʠʿʘ. ʊʝ ʫʩʣʫʛʝ ʤʦʛʫ ʜʘ ʩʝ ʥʘʣʘʟʝ ʫ ʤʘʰʠʥʠ, ʩʝʨʚʝʨʫ, ʠʣʠ ʙʠʣʦ ʢʦʤ 

ʜʨʫʛʦʤ ʫʨʝʹʘʿʫ. Aʛʝʥʪ ʩʝʨʚʠʩ ʤʝʥʘʝ˅ʨ ʤʦʞʝ ʧʦʟʚʘʪʠ ʪʝ ʫʩʣʫʛʝ ʢʨʦʟ SOA15 

ʘʨʭʠʪʝʢʪʫʨʫ ʠʣʠ ʜʠʨʝʢʪʥʦ ʜʘ ʬʫʥʢʮʠʿʘ/ʧʨʦʛʨʘʤ ʧʦʟʠʚʘ ʪʝ (ʩʝʨʚʠʩʝ) ʫʩʣʫʛʝ. ʇʦʩʣʝ 

ʟʘʚʨʰʝʪʢʘ ʟʘʜʘʪʘʢʘ, Aʛʝʥʪ ʩʝʨʚʠʩ ʤʝʥʘʝ˅ʨ ʿʝ ʦʜʛʦʚʦʨʘʥ ʟʘ ʧʨʠʢʫʧʘˀˁʝ 

ʦʧʝʨʘʪʠʚʥʠʭ ʨʝʟʫʣʪʘʪʝ ʦʜ ʪʠʭ ʩʝʨʚʠʩʘ ʠ ʠʟʚʝʰʪʘʚʘʝˁ ʫ Aʛʝʥʪʫ ʟʘ ʧʨʦʮʝʩʫʠʨʘʝˁ 

RFID ʠʥʬʦʨʤʘʮʠʿʘ. 
 

¶ ʂʦʥʝʢʪʦʨ ʤʦʜʫʣ (ʝʥʛ. Connector Module): ʄʦʜʫʣ ʢʦʥʝʢʪʦʨ ʿʝ ʪʘʢʦʹʝ ʦʜʛʦʚʦʨʘʥ ʟʘ 

ʠʥʪʝʛʨʘʮʠʿʫ ʘʧʣʠʢʘʮʠʿʘ ʠʟʤʝʹʫ Ăframeworkò ʠ ʩʧʦʘˀʰˁʫ ʧʨʠʤʝʥʫ, ʫʢʫˀʯʫʿʫ˂ʠ 

ʧʣʘʥʠʨʘʝˁ ʨʝʩʫʨʩʘ ʧʨʝʜʫʟʝ˂ʘ (ERP) ʩʠʩʪʝʤʠʤʘ ʠ ʩʠʩʪʝʤʠʤʘ ʠʟʚʨʰʝʘˁ 

ʧʨʦʠʟʚʦʜʝˁ (MES). ʇʨʠʤʘ ʠʥʬʦʨʤʘʮʠʿʝ ʚʝʟʘʥʝ ʟʘ ʠʥʪʝʨʬʝʿʩ, ʢʘʦ ʰʪʦ ʩʫ ʥʘʨʝʜʙʝ 

ʟʘ ʘʢʪʠʚʥʦʩʪ (ʟʘʜʘʪʘʢ, ʧʦʩʘʦ) ʠʟ ERP ʠ ʨʘʜʥʠʭ ʥʘʣʦʛʘ ʠʟ MES, ʘ ʪʘʢʦʹʝ ʰʘʝˀ 

ʠʥʬʦʨʤʘʮʠʿʝ ʚʝʟʘʥʝ ʟʘ ʠʥʪʝʨʬʝʿʩ ʩʘ ʠˁʭ. ʅʘ ʧʨʠʤʝʨ, ʤʦʞʝ ʜʘ ʧʨʝʫʟʤʝ ʨʝʣʝʚʘʥʪʥʝ 

ʠʥʬʦʨʤʘʮʠʿʝ ʠʥʠʮʠʨʘʥʝ ʦʜ RFID ʪʘʛʦʚʘʥʦʛ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ ʠʟ ERP ʠ MES. ʆʥ 

ʪʘʢʦʹʝ ʤʦʞʝ ʜʘ ʧʨʝʫʟʤʝ ʦʜʨʝʹʝʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʠʟ ʦʧʝʨʘʪʠʚʥʠʭ ʤʝʪʘʧʦʜʘʪʘʢʘ ʠ 

ʧʨʦʩʣʝ́ ʠʚʘʪʠ  (ʠʟʚʦʟʠʪʠ) ʥʘ ʩʝʨʚʠʩʝ ʢʦʿʠ ʟʘʭʪʝʚʘʿʫ ʪʘʢʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ 

ʦʜʨʝʹʝʥʦʿ ʧʨʠʣʠʮʠ. 

 

¶ ʄʦʜʫʣ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʦʟʦʨʝʘˁ (ʝʥʛ. Monitor and Alert Module): ʂʘʜʘ ʩʝ 

ʦʜʨʝʹʝʥʠ ʩʠʛʥʘʣʠ ʠʣʠ ʦʙʨʘʩʮʠ (patterns) ʜʝʪʝʢʪʫʿʫ ʫ ʦʧʝʨʘʪʠʚʥʠʤ ʤʝʪʘʧʦʜʘʮʠʤʘ, 

ʥʘʚʝʜʝʥʠ ʤʦʜʫʣ ˂ʝ ʜʦʙʠʪʠ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʧʨʦʮʝʩʘ ʩʪʘʪʫʩ ʨʘʜʥʠʭ ʧʨʝʜʤʝʪʘ ʠ 

ʠʟʚʝʰʪʘʿ ʦ ʧʨʦʤʝʥʘ ʧʨʦʮʝʩʘ ʫ ʜʨʫʛʠʤ ʤʦʜʫʣʠʤʘ ʢʦʿʠ ʪʨʘʞʝ ʪʘʢʚʝ ʠʥʬʦʨʤʘʮʠʿʝ. 

ʄʦʜʫʣ ʩʝ ʨʝʘʣʠʟʫʿʝ ʢʘʦ ʠʥʪʝʛʨʠʩʘʥʠ ʜʝʦ ʘʧʣʠʢʘʮʠʿʝ web ʤʦʜʫʣʘ ʫ ʦʚʦʤ ʧʨʦʪʦʪʠʧ 

ʩʠʩʪʝʤʫ.  

 

¶ ʄʦʜʫʣ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʿʫ ʧʦʜʘʪʘʢʘ (ʝʥʛ. Data Synchronization Module): ʋ ʦʚʦʤ 

ʤʦʜʫʣʫ, ʝʢʩʪʨʘʢʮʠʿʘ, ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʠ ʫʥʦʩ (ETL16) ʧʨʦʮʝʜʫʨʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ 

ʢʦʥʩʦʣʠʜʘʮʠʿʫ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʿʫ ʧʦʜʘʪʘʢʘ ʠʟ Aʛʝʥʪ ʨʝʧʦʟʠʪʦʨʠʿ ʠ ʄʝʤʦʨʠʿʘ 

ʧʦʜʘʪʘʢʘ ʫ ʆʧʝʨʘʪʠʚʥʠʤ ʤʝʪʘʧʦʜʘʮʠ. ʆʚʝ ʧʨʦʮʝʜʫʨʝ ˂ʝ ʧʨʚʦ ʧʨʝʪʚʦʨʠʪʠ RFID 

ʜʦʛʘʹʘʿʝ ʫ ʧʦʩʣʦʚʥʝ ʜʦʛʘʹʘʿʝ, ʘ ʟʘʪʠʤ ʩʝ ʢʦʥʩʦʣʠʜʫʿʫ ʧʦʩʣʦʚʥʠ ʜʦʛʘʹʘʿʠ ʩʘ 

ʧʦʩʣʦʚʥʠʤ ʧʨʦʮʝʩʥʠʤ ʤʦʜʝʣʠʤʘ (ʥʘ ʧʨʠʤʝʨ, ʨʫʪʠʨʘʝˁ ʠʥʬʦʨʤʘʮʠʿʘ) ʩʘʯʫʚʘʥʠʤ 

                                                 
15 SOA ï service-oriented architecture 
16 ETL- extraction,transformation, and loading  
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ʫ ʩʧʨʝʤʠʰʪʫ Aʛʝʥʪ ʨʝʧʦʟʠʪʦʨʠʿ ʢʘʢʦ ʙʠ ʩʝ ʜʦʙʠʣʠ ʢʦʥʪʝʢʩʪʫʘʣʠʟʦʚʘʥʠ ʧʦʩʣʦʚʥʠ 

ʧʨʦʮʝʩʥʠ ʜʦʛʘʹʘʿʠ. 

 

¶ Aʛʝʥʪ ʨʝʧʦʟʠʪʦʨʠʿ (ʝʥʛ. Agent Repository):  

ʋ ʧʨʦʠʟʚʦʜʥʦʤ ʦʢʨʫʞʝʫˁ, ʦʚʠ ʧʦʜʘʮʠ ʩʝ ʦʙʠʯʥʦ ʩʢʣʘʜʠʰʪʝ ʠ ʥʘʣʘʟʝ ʩʝ ʫ ʣʠʥʠʿʠ 

ʢʦʥʪʨʦʣʝ PC ʨʘʯʫʥʘʨʘ ʟʘ ʧʨʦʮʝʩʥʠ ʧʨʦʩʪʦʨ ʠʣʠ ʣʦʢʘʣʥʫ ʧʨʦʠʟʚʦʜʥʫ ʣʠʥʠʿʫ. 

ʉʣʝʜʝ˂ʝ ʚʨʩʪʝ ʠʥʬʦʨʤʘʮʠʿʘ ʩʝ ʯʫʚʘʿʫ: 

 

Á ʄʘʧʠʨʘʝˁ ʠʥʬʦʨʤʘʮʠʿʝ ʟʘ RFID ʯʠʪʘʯ/ʘʥʪʝʥʝ ʠ ʦʙʣʘʩʪ/ʣʦʢʘʮʠʿʘ ʧʦʢʨʠʚʝʥ 

ʠˁʤʝ, 

Á ʆʩʥʦʚʥʠ ʧʦʜʘʮʠ ʦ ʩʚʘʢʦʤ ʢʦʥʢʨʝʪʥʦʤ ʧʨʦʮʝʩʥʦʤ ʧʨʦʩʪʦʨʫ ʠʣʠ ʧʨʦʠʟʚʦʜʥʦʿ 

ʣʠʥʠʿʠ, 

Á Ăʈʝʮʝʧʪò ʠʥʬʦʨʤʘʮʠʿʝ ʚʝʟʘʥʝ ʟʘ ʣʦʢʘʣʥʫ ʤʘʰʠʥʫ/ʘʣʘʪʝ ʧʨʦʮʝʩʥʦʛ ʧʨʦʩʪʦʨʘ 

ʠʣʠ ʧʨʦʠʟʚʦʜʥʝ ʣʠʥʠʿʝ, ʠ 

Á ʉʠʩʪʝʤ ʧʘʨʘʤʝʪʘʨʘ ʠ ʜʨʫʛʠʭ ʩʧʝʮʠʬʠʯʥʠʭ ʧʦʜʘʪʢʘ ʜʦ ʣʦʢʘʣʥʦʛ ʧʨʦʮʝʩʥʦʛ 
ʧʨʦʩʪʦʨʘ ʠʣʠ ʧʨʦʠʟʚʦʜʥʝ ʣʠʥʠʿʝ 

 

¶ ʄʝʤʦʨʠʿʘ ʧʦʜʘʪʘʢʘ (ʝʥʛ. Transaction Log):  

ʆʚʦ ʿʝ ʦʧʝʨʘʪʠʚʥo ʩʢʣʘʜʠʰʪʝ (ʤʝʤʦʨʠʿʘ) ʧʦʜʘʪʘʢʘ ʢʦʿʘ ʯʫʚʘ ʥʝ ʩʘʤʦ ʩʚʝ ʧʦʜʘʪʢʝ 

tag ʪʨʘʥʩʘʢʮʠʿʝ ʢʘʦ ʪʘʛʦʚʘʥʠ ʦʙʿʝʢʘʪ ʢʨʝ˂ʫ˂ʠ ʩʝ ʦʜ ʿʝʜʥʝ ʣʦʢʘʮʠʿʝ ʜʦ ʜʨʫʛʝ, ʚʝ˂ ʠ 

ʧʨʝʤʘ ʥʝʢʠʤ ʠʩʪʦʨʠʿʩʢʠʤ ʠʥʬʦʨʤʘʮʠʿʘʤʘ. ʆʚʦ ʩʢʣʘʜʠʰʪʝ ʧʦʜʘʪʘʢʘ ʤʦʞʝ ʩʝ 

ʥʘʣʘʟʠʪʠ ʫ ʮʝʥʪʨʘʣʥʦʤ ʩʠʩʪʝʤʫ ʢʦʿʠ ʧʨʘʪʠ ʩʚʝ ʨʘʩʧʦʨʝʹʝʥʝ ʢʦʥʪʨʦʣʥʝ ʣʠʥʠʿʝ 

ʨʘʯʫʥʘʨʘ. ʆʥ ʪʘʢʦʹʝ ʤʦʞʝ ʙʠʪʠ ʩʤʝʰʪʝʥ ʫ ʣʦʢʘʣʥʠʤ ʣʠʥʠʿʘʤʘ ʟʘ ʢʦʥʪʨʦʣʫ 

ʨʘʯʫʥʘʨʘ, ʘ ʟʘʪʠʤ ʧʦʚʨʝʤʝʥʦ ʜʝʣʠʪʠ ʠʥʬʦʨʤʘʮʠʿʝ ʩʘ ʮʝʥʪʨʘʣʥʠʤ ʩʠʩʪʝʤʦʤ. 

 

¶ ʆʧʝʨʘʪʠʚʥʠ ʤʝʪʘʧʦʜʘʮʠ (ʝʥʛ. Operational Metadata):  

ʆʧʝʨʘʪʠʚʥʠ ʤʝʪʘʧʦʜʘʮʠ ʩʢʣʘʜʠʰʪʝʘˁ - ʢʘʦ ʧʦʩʝʙʥʘ ʚʨʩʪʘ ʩʢʣʘʜʠʰʪʘ ʯʫʚʘʿʫ 

ʘʢʪʫʝʣʥʝ ʧʦʜʘʪʢʝ (ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ) ʫ ʬʫʥʢʮʠʿʠ ʤʝʪʘʧʦʜʘʪʘʢʘ ʢʦʿʠ ʤʦʛʫ ʙʠʪʠ 

ʠʟʜʚʦʿʝʥʠ ʠʟ ʚʠʰʝ ʦʧʝʨʘʪʠʚʥʠʭ ʠʟʚʦʨʘ ʧʦʜʘʪʘʢʘ (ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ, ʘʢʪʠʚʥʦʩʪʠ 

ʨʝʛʠʩʪʨʘ ʪʘʛʘ ʠ Aʛʝʥʪ ʨʝʧʦʟʠʪʦʨʠʿ), ʢʦʥʩʦʣʠʜʦʚʘʥʠ ʠ ʥʦʨʤʘʣʠʟʦʚʘʥʠ ʫ 

ʢʦʤʧʣʝʪʘʥ ʤʦʜʝʣ ʧʦʜʘʪʘʢʘ, ʘ ʜʦʩʪʫʧʥʠ ʟʘ ʫʧʠʪ ʠ ʘʥʘʣʠʟʫ. ʄʦʛʫ˂ʝ ʿʝ ʣʘʢʰʝ 

ʜʦʙʠʿʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʦ ʣʦʢʘʮʠʿʠ ʦʟʥʘʯʝʥʦʛ ʫʟ ʧʦʤʦ˂ 

ʦʧʝʨʘʪʠʚʥʦʛ ʤʝʪʘʧʦʜʘʪʘʢʘ. 

 

¶ ʉʝʨʚʠʩʠ:  

ʈʘʟʥʠ ʩʝʨʚʠʩʠ ʩʫ ʟʘʛʘʨʘʥʪʦʚʘʥʠ ʫ SOA. ʆʚʠ ʩʝʨʚʠʩʠ ʤʦʛʫ ʧʦʩʪʦʿʘʪʠ ʟʘ ʩʠʩʪʝʤʩʢʝ 

ʬʫʥʢʮʠʿʝ ʧʨʝʜʫʟʝ˂ʘ ʠʣʠ ʧʦʩʝʙʥʦ ʜʠʟʘʿʥʠʨʘʥʝ ʬʫʥʢʮʠʿʝ ʟʘ ʩʧʝʮʠʬʠʯʥʠ ʘʛʝʥʪ. 

 

ʐʝʤʘ ʢʦʜʠʨʘʘˁ RFID ʪʘʛʘ ʩʝ ʤʦʞʝ ʧʦʩʤʘʪʨʘʪʠ ʢʘʦ ʜʝʦ ʦʥʪʦʣʦʰʢʦʛ ʤʦʜʝʣʘ17 

ʧʨʝʜʣʦʞʝʥʦʛ EAI ʦʢʚʠʨʘ. ʆʥʪʦʣʦʛʠʿʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʨʘʟʤʝʥʫ ʟʥʘʘˁ ʘʛʝʥʪʘ ʠ ʧʦʩʪʘʿʝ 

                                                 
17 ʆʥʪʦʣʦʛʠʿʝ ʩʫ ʜʦʛʦʚʦʨʠ ʦ ʜʝˀʝʥʠʤ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʿʘʤʘ. ɼʝˀʝʥʝ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʿʝ ʫʢˀʫʯʫʿʫ 

ʢʦʥʮʝʧʪʫʘʣʥʝ ʦʢʚʠʨʝ ʟʘ ʤʦʜʝʣʠʨʘˁʝ ʜʦʤʝʥʘ ʟʥʘˁʘ; ʩʘʜʨʞʘʿʥʦ-ʩʧʝʮʠʬʠʮʠʨʘʥʝ ʧʨʦʪʦʢʦʣʝ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ 

ʠʟʤʝʹʫ ʠʥʪʝʨ-ʦʧʝʨʘʪʠʚʥʠʭ ʘʛʝʥʘʪʘ; ʠ ʜʦʛʦʚʦʨʝ ʦ ʟʘʩʪʫʧʘˁʫ ʧʦʿʝʜʠʥʘʯʥʠʭ ʪʝʦʨʠʿʘ ʜʦʤʝʥʘ. ʋ ʢʦʥʪʝʢʩʪʫ 

ʜʝˀʝˁʘ ʟʥʘˁʘ, ʦʥʪʦʣʦʛʠʿʝ ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʝ ʫ ʬʦʨʤʠ ʜʝʬʠʥʠʩʘˁʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʨʝʯʥʠʢʘ. ʄʦʜʝʣʠʨʘˁʝ 
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ʢˀ ʫʯʥʠ ʝʣʝʤʝʥʪ ʟʘ ʠʟʛʨʘʜʫˁ ʤʫʣʪʠ ʘʛʝʥʪ ʩʠʩʪʝʤ. ʉʘʤʦ ʦʥʦ ʰʪʦ ʤʦʞʝ ʙʠʪʠ 

ʧʨʝʜʩʪʘʚʝˀʥʦ ʦʥʪʦʣʦʛʠʿʘʤʘ ʤʦʞʝ ʙʠʪʠ ʧʨʝʜʩʪʘʚʝˀʥʦ ʫ ʙʘʟʘʤʘ ʟʥʘʘˁ ʘʛʝʥʪʘ. ʉʢʦʨʦ 

ʜʦʩʪʫʧʥʝ ʧʨʦʮʝʜʫʨʝ, ʧʨʝʤʘ (Obitko M & Marik V., 2002), ʦʧʠʩʫʿʫ ʤʫʣʪʠ ʘʛʝʥʪ ʩʠʩʪʝʤʝ ʥʘ 

ʢʦʝʿ ʩʝ ʧʨʠʤʝʫˁʫʿ ʦʥʪʦʣʦʛʠʿʝ ʠ ʘʛʝʥʪ ʪʝʭʥʦʣʦʛʠʿʝ ʟʘ ʠʟʛʨʘʜʫˁ ʚʠʨʪʫʝʣʥʝ ʦʧʩʝʨʚʘʪʠʚʥʝ 

ʩʧʦʩʦʙʥʦʩʪʠ.  

 

 

 
ʉʣʠʢʘ 3.5 RFID ʪʘʛ ʩʪʨʫʢʪʫʨʘ ʧʦʜʘʪʘʢʘ (ʧʨʝʫʟʝʪʦ ʠʟ Ruey-Shun Chen, ʝt ʘl., 2010) 

 

ʄʝʤʦʨʠʿʩʢa ʩʪʨʫʢʪʫʨʘ ʧʦʜʘʪʘʢʘ ʢʦʜ RFID ʪʘʛʘ ʧʨʠʯʚʨʰ˂ʝʥʦʛ ʟʘ ʨʘʜʥʠ ʧʨʝʜʤʝʪ 

ʫʛʣʘʚʥʦʤ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʪʨʠ ʛʣʘʚʥʝ ʦʙʣʘʩʪʠ ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʥʘ ʩʣʠʮʠ. 3.5 (ʩʪʨʫʢʪʫʨʘ ʩʝ 

ʤʦʞʝ ʧʨʦʰʠʨʠʪʠ ʥʘ ʚʠʰʝ ʦʙʣʘʩʪʠ), ʦʜʥʦʩʥʦ ʊʘʛ ID ʦʟʥʘʯʝʥ ʢʘʦ tid, ʊʘʛ ʚʨʩʪʝ ʦʙʿʝʢʪʘ ʠ 

ʘʪʨʠʙʫʪʘ, ʦʟʥʘʯʝʥ ʢʘʦ id_tipe, ʠ ʩʘʜʨʞʘʿ ʜʦʛʘʹʘʿʘ ʦʟʥʘʯʝʥ ʢʘʦ Eid. ʈʝʟʝʨʚʠʩʘʥʠ 

ʬʣʝʢʩʠʙʠʣʘʥ ʧʨʦʩʪʦʨ ʿʝ ʦʧʮʠʦʥʠ ʤʝʤʦʨʠʿʩʢʠ ʧʨʦʩʪʦʨ ʜʘ ʙʠ ʩʝ ʧʨʠʢʫʧʠʣʝ ʠʥʬʦʨʤʘʮʠʿʝ 

ʥʝ ʢʘʪʝʛʦʨʠʿʝ. ʆʩʠʤ ʟʘ ʊʘʛ ID ʢʦʿʠ ʤʦʛʫ ʙʠʪʠ ʩʤʝʰʪʝʥʠ ʫ ʪʘʛ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʦʿ 

ʤʝʤʦʨʠʿʠ, ʫʥʘʧʨʝʜ ʿʝ ʜʝʬʠʥʠʩʘʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʤʝʤʦʨʠʿʝ ʟʘ ʠʥʜʫʩʪʨʠʿʩʢʠ ʩʪʘʥʜʘʨʜ, ʜʦʢ 

ʩʝ ʧʨʝʦʩʪʘʣʠ ʪʠʧʦʚʠ ʧʦʜʘʪʘʢʘ ʠʟʜʚʘʿʘʿʫ ʫ ʧʨʦʛʨʘʤʘʙʠʣʥʫ ʢʦʨʠʩʥʠʯʢʫ ʤʝʤʦʨʠʿʫ, ʪʿ. 

ʩʣʦʙʦʜʘʥ ʤʝʤʦʨʠʿʩʢʠ ʧʨʦʩʪʦʨ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ ʩʧʝʮʠʬʠʯʥʝ, ʟʘ ʢʦʨʠʩʥʠʢʘ, ʯʫʚʘʥʝ 

ʧʦʜʘʪʢʝ, ʘ ʝˁʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʤʝʤʦʨʠʿʝ ʿʝ ʢʦʨʠʩʥʠʯʢʠ ʜʝʬʠʥʠʩʘʥʘ. Dʝʪʘˀʠ ʦʚʠʭ ʪʠʧʦʚʘ 

ʧʦʜʘʪʘʢʘ ʩʫ ʦʙʿʘʰʝˁʥʠ ʫ ʜʘʝˀʤ ʪʝʢʩʪʫ: 

 

                                                 
ʫ ʦʥʪʦʣʦʰʢʦʤ ʠʥʞʠˁʝʨʠʥʛʫ ʦʙʝʟʙʝʹʫʿʝ ʘʧʩʪʨʘʢʮʠʿʫ, ʜʝʬʠʥʠʩʘˁʝ ʦʛʨʘʥʠʯʝˁʘ ʠ ʪʝʭʥʠʢʝ ʭʠʿʝʨʘʨʭʠʿʩʢʦʛ ʠ 

ʪʝʭʥʠʯʢʦʛ ʧʨʝʜʩʪʘʚˀʘˁʘ ʟʥʘˁʘ (ʠʟʚʦʨ: ʊʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʠ ʬʦʨʫʤ ʊɽLFOR 2006). 
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¶ Tag ID (tid):  

ʊʘʛ ID ʿʝ ʿʝʜʠʥʩʪʚʝʥ ʢʦʜ RFID ʪʘʛʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚʘˀ ʬʠʟʠʯʢʠ ʦʙʿʝʢʘʪ, ʘ ʢʦʜʠʨʘʝˁ 

ʤʦʞʝ ʜʘ ʧʨʘʪʠ ʠʥʜʫʩʪʨʠʿʩʢʠ ʩʪʘʥʜʘʨʜ (ʥʧʨ, EPC Global ʠʣʠ ISO ʩʪʘʥʜʘʨʜʠ) ʠʣʠ 

ʧʘʢ ʙʠʪʠ ʿʝʜʠʥʩʪʚʝʥʠ ʫ ʢʦʤʧʘʥʠʿʠ. 

 

¶ ʊʠʧ ʘʪʨʠʙʫʪʘ ʪʘʛ ʦʙʿʝʢʘʪʘ (id_tipe):  

ʊʠʧ ID ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʩʥʠʤʘʝˁ ʢʣʘʩʝ ʧʨʦʠʟʚʦʜʘ ʠ ʧʦʤʦ˂ʥʠʭ (ʧʨʠʜʨʫʞʝʥʠʭ) 

ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʨʦʠʟʚʦʜ ʜʘ ʙʠ ʦʤʦʛʫ˂ʠʣʠ ʙʨʟʫ ʢʣʘʩʠʬʠʢʘʮʠʿʫ 

ʦʟʥʘʯʝʥʠʭ ʬʠʟʠʯʢʠʭ ʦʙʿʝʢʘʪʘ. ʅʘ ʧʨʠʤʝʨ, ʤʦʞʝ ʩʝ ʜʝʬʠʥʠʩʘʪʠ id_tipes ʢʘʦ 

ʧʨʦʠʟʚʦʜ ʠʣʠ ʨʘʟʣʠʯʠʪʘ ʢʦʤʧʦʥʝʥʪʘ ʢʦʘʿ ʩʝ ʨʘʩʧʦʟʥʘʿʝ ʙʠʣʦ ʜʘ ʿʝ Tag ID ʥʘ ʢʨʘʿʫ 

ʧʨʦʠʟʚʦʜʘ ʧʨʠʢʘʟʫʿʝ ʠʣʠ ʤʦʥʪʘʞʥʫ ʢʦʤʧʦʥʝʥʪʫ ʫ ʧʨʦʠʟʚʦʜʥʦʤ ʧʨʦʮʝʩʫ. 

¶ ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʘ ʦʟʥʘʢʘ ʜʦʛʘʹʘʿʘ (Eid):  

ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʘ ʦʟʥʘʢʘ ʜʦʛʘʹʘʿʘ ʜʘʿʝ ʧʨʦʩʪʦʨ ʟʘ ʩʥʠʤʘʝˁ ʧʨʦʮʝʩʥʠʭ 

ʠʥʩʪʨʫʢʮʠʿʘ ʠ ʧʨʦʠʟʚʦʜʥʫ ʛʝʥʝʨʘʣʦʛʠʿʫ ʟʘ ʦʙʨʘʜʢʝ ʠʣʠ ʧʨʦʠʟʚʦʜʝ. ʉʚʘʢʠ Eid 

ʩʘʜʨʞʠ ʠʣʠ ʧʦʢʘʟʠʚʘʯ ʠʣʠ ʢʦʜʠʨʘʥʫ ʠʥʬʦʨʤʘʮʠʿʫ ʜʘ ʙʠ ʨʝʧʨʝʟʝʥʪʦʚʘʣʠ ʩʪʚʘʨʥʝ 

ʨʫʪʝ ʠʣʠ ʩʝʨʚʠʩʥʝ ʠʥʩʪʨʫʢʮʠʿʝ. ʉʚʘʢʠ Eid ʩʝ ʩʘʩʪʦʿʠ ʦʜ (header-a) ʟʘʛʣʘʚʘˀ (EH) 

ʠ ʿʝʜʥʝ ʢʦʨʠʩʥʠʯʢʝ ʥʦʩʠʚʦʩʪʠ (ʩʘʜʨʞʘʿʘ) (EP). EH ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʩʥʠʤʘʝˁ 

ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʮʝʩʘ Ăflagsò ʠ  ʩʪʘʪʫʩʥʠʤ ʠʥʬʦʨʤʘʮʠʿʘ, ʘ EP ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʯʫʚʘʝˁ 

ʨʘʟʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʧʦʜʘʪʢʘ ʦ ʜʦʛʘʹʘʿʠʤʘ. Eid ʤʦʞʝ ʙʠʪʠ ʧʨʝʪʭʦʜʥʦ ʜʝʬʠʥʠʩʘʥ ʠ 

ʪʘʜʘ ʜʝʬʠʥʠʩʘʥʝ ʣʦʛʠʯʢʝ ʦʧʝʨʘʮʠʿʝ ʤʦʛʫ ʩʝ ʧʨʝʪʭʦʜʥʦ ʫʯʠʪʘʪʠ ʫ ʤʝʤʦʨʠʿʫ RFID 

ʪʘʛʘ. ɼʠʥʘʤʠʯʢʦ ʦʜʨʝʹʠʚʘˁʝ ʚʨʝʤʝʥʘ ʠʟʚʨʰʘʚʘʘˁ ʣʦʛʠʯʢʝ ʦʧʝʨʘʮʠʿʝ ʦʩʪʚʘʨʠʚʦ 

ʿʝ ʫ ʩʣʝʜʝ˂ʦʿ ʬʘʟʠ. ʊʘʜʘ,   ʥʘʢʦʥ ʟʘʚʨʰʝʪʢʘ ʘʢʪʫʝʣʥʦʛ ʧʦʩʪʫʧʢʘ ʤʦʞʝ ʩʝ ʟʘʧʠʩʘʪʠ 

ʩʘʜʨʞʘʿ ʥʘ RFID ʪʘʛʫ. Aʢʦ ʿʝ ʩʣʫʯʘʿ ʩʪʘʪʠʯʢʠ, ʜʠʟʘʿʥʠʨʘʥʘ ʰʝʤʘ ʿʝ ʿʝʜʥʦʩʪʘʚʥʘ, 

Eid ʩʪʨʫʢʪʫʨʘ ˂ʝ ʠʤʘʪʠ EP ʢʦʿʠ ʩʘʜʨʞʠ ʢʦʜʥʫ ʠʥʩʪʨʫʢʮʠʿʫ (ʨʝʮʝʧʪ) ʫ ʬʘʟʠ ʦʙʨʘʜʝ 

ʠ EH ʪʘʜʘ ʩʘʜʨʞʠ ʩʪʘʪʫʩʥʠ Ăflagsò  ʢʦʿʠ ʦʟʥʘʯʘʚʘ ʜʘ ʣʠ ʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʥʠʚʦ 

ʧʨʦʮʝʩʘ ʟʘʚʨʰʝʥ ʠʣʠ ʥʝ. Eid ʣʠʩʪʝ ʤʦʛʫ ʬʦʨʤʠʨʘʪʠ ʚʨʩʪʫ ʧʨʦʠʟʚʦʜʥʦʛ ʧʦʨʝʢʣʘ 

ʢʦʿʠ ʩʘʜʨʞʠ ʠʩʪʦʨʠʿʫ ʜʦʛʘʹʘʿʘ ʢʦʿʠ ʩʫ ʩʝ ʜʝʩʠʣʠ ʟʘ ʦʟʥʘʯʝʥʠ ʧʨʦʠʟʚʦʜ. ʉ ʜʨʫʛʝ 

ʩʪʨʘʥʝ, ʘʢʦ ʿʝ ʧʨʝʜʤʝʪ ʜʠʥʘʤʠʯʘʥ, ʤʦʞʝ ʩʝ ʫʯʠʥʠʪʠ ʜʘ Eid ʟʘʙʝʣʝʞʠ ʩʘʤʦ 

ʧʨʦʮʝʩʥʝ ʨʝʟʫʣʪʘʪʝ, ʢʘʦ ʧʨʦʠʟʚʦʜʥʦ ʧʦʨʝʢʣʦ, ʠ ʯʫʚʘʪʠ ʜʠʥʘʤʠʯʘʥ ʜʝʦ ʧʨʦʮʝʩʥʝ 

ʠʥʩʪʨʫʢʮʠʿʝ ʫ ʨʝʟʝʨʚʠʩʘʥʦʤ ʙʣʦʢʫ. ʉʠʩʪʝʤ ʧʨʦʪʦʪʠʧ ʨʝʘʣʠʟʫʿʝ ʦʚʫ ʰʝʤʫ. ʀʧʘʢ, 

ʩʪʨʫʢʪʫʨʘ ʧʦʜʘʪʘʢʘ ʥʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʫ ʥʠʿʝ ʦʛʨʘʥʠʯʝʥʘ, ʩʘʜʨʞʠ ʩʘʤʦ ʨʫʪʠʨʘʝˁ 

ʠʣʠ ʠʥʩʪʨʫʢʮʠʿʫ ʟʘ ʧʨʦʮʝʩʠʨʘʝˁ. ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʜʦʛʘʹʘʿʘ ʤʦʞʝ ʙʠʪʠ 

ʧʨʦʿʝʢʪʦʚʘʥ ʪʘʢʦ ʜʘ ʩʘʜʨʞʠ ʨʘʟʣʠʯʠʪʝ ʟʘʩʪʘʚʠʮʝ (ʝʥʛ. flags), ʪʠʧʦʚʝ ʧʦʜʘʪʘʢʘ, ʠ 

ʢʦʜʥʝ ʰʝʤʝ ʢʦʿʝ ʧʨʫʞʘʿʫ ʟʘʿʝʜʥʠʯʢʝ ʦʥʪʦʣʦʛʠʿʝ ʯʠʤʝ ʨʝʧʨʝʟʝʥʪʫʿʫ ʟʘʿʝʜʥʠʯʢʝ 

ʜʝʬʠʥʠʮʠʿʝ ʢʦʿʝ ʦʧʠʩʫʿʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʘʛ ʦʙʿʝʢʪʘ. Aʛʝʥʪ ʟʘ ʧʨʦʮʝʩʫʠʨʘʝˁ 

RFID ʠʥʬʦʨʤʘʮʠʿʘ ʠ Aʛʝʥʪ ʩʝʨʚʠʩ ʤʝʥʘʝ˅ʨ ʤʦʛʫ ʤʘʥʠʧʫʣʠʩʘʪʠ Eid ʣʠʩʪʘʤʘ 

(ʦʙʣʠʢ Link-ʣʠʩʪʝ). ʆʚʠʤ ʘʛʝʥʪʠʤʘ ʤʦʨʘʿʫ ʩʝ ʧʨʠʧʠʩʘʪʠ ʠʩʪʦ ʢʦʜʥʦ ʰʝʤʘʪʩʢʦ 

ʟʥʘʯʝʝˁ ʥʘ RFID ʪʘʛʫ ʨʘʜʠ ʝʬʠʢʘʩʥʠʿʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʠʟʤʝʹʫ ʘʛʝʥʘʪʘ ʠ 

ʠʥʪʝʣʠʛʝʥʪʥʠʭ ʧʨʦʠʟʚʦʜʘ (ʪʘʛʦʚʘʥʠ - ʦʟʥʘʯʝʥʠ ʧʨʝʜʤʝʪ) ʠ ʤʝʹʫʩʦʙʥʠʤ ʘʛʝʥʪʠʤʘ. 

ʂʦʨʠʩʪʠ ʩʝ ʪʝʨʤʠʥ ʣʠʩʪʝ ʜʦʛʘʹʘʿʘ ʟʘ ʧʨʝʜʩʪʘʚʘˀˁʝ Eid ʣʠʩʪʝ. ʊʘʢʘʚ RFID ʤʦʞʝ 

ʩʝ ʪʨʝʪʠʨʘʪʠ ʢʘʦ ʠʥʪʝʣʠʛʝʥʪʥʠ ʧʨʦʠʟʚʦʜ ʠʣʠ ʤʦʙʠʣʥʠ ʘʛʝʥʪ ʢʦʿʠ ʠʤʘ ʩʣʝʜʝ˂ʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ: 

- ʜʘ ʧʦʩʝʜʫʿʝ ʿʝʜʠʥʩʪʚʝʥʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ, 

- ʜʘ ʿʝ ʩʧʦʩʦʙʘʥ ʜʘ ʩʝ ʝʬʠʢʘʩʥʦ ʢʦʤʫʥʠʮʠʨʘ ʩʘ ʩʚʦʿʦʤ ʦʢʦʣʠʥʦʤ, 

- ʜʘ ʤʦʞʝ ʟʘʜʨʞʘʪʠ ʠʣʠ ʩʘʯʫʚʘʪʠ ʧʦʜʘʪʢʝ ʦ ʩʝʙʠ 
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- ʜʘ (ʨʘʟʚʠʿʘ) ʠʥʩʪʘʣʠʨʘ ʿʝʟʠʢ ʟʘ ʧʨʠʢʘʟʠʚʘʝˁ ʩʚʦʿʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʦʠʟʚʦʜʥʠʭ ʟʘʭʪʝʚʘ, ʠʪʜ. ʠ 

- ʜʘ ʿʝ ʩʧʦʩʦʙʘʥ ʜʘ ʫʯʝʩʪʚʫʿʝ ʫ ʜʦʥʦʰʝʫˁ ʦʜʣʫʢʘ ʠʣʠ ʨʘʟʚʠʪʠ ʨʝʣʝʚʘʥʪʥʝ 

ʦʜʣʫʢʝ ʟʘ (ʩʦʧʩʪʚʝʥ) ʧʨʦʠʟʚʦʜ. 

ʀ ʘʢʦ ʪʨʝʥʫʪʥʠ ʜʠʟʘʿʥ ʪʘʛʦʚʘ ʥʝ ʤʦʞʝ ʜʘ ʟʘʜʦʚʦʠˀ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʝʬʠʢʘʩʥʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʩʘ ʦʢʦʣʠʥʦʤ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʝʩʪʚʦʚʘʘˁ ʫ ʜʦʥʦʰʝʫˁ 

ʦʜʣʫʢʘ, ʿʦʰ ʫʚʝʢ ʤʦʞʝ ʩʝ ʥʘʧʨʘʚʠʪʠ ʤʦʙʠʣʥʠ ʘʛʝʥʪ ʪʘʢʦ ʰʪʦ RFID-ʜʦʛʘʹʘʿ Event 

Processing Agent ʧʨʝʫʟʠʤʘ ʪʘʢʚʫ ʫʣʦʛʫ ʢʘʜʘ ʩʝ ʦʙʨʘʹʫʿʝ ʮʠʘˀʥʠ ʨʘʜʥʠ ʧʨʝʜʤʝʪ.  

 

ʅʘ ʜʘʝˀ ʩʝ ʜʘʿʫ ʦʩʥʦʚʝ ʫʧʨʘʚʘˀˁʘ ʘʛʝʥʪʠʤʘ ʠ ʤʦʜʝʣ ʧʨʦʮʝʩʫʠʨʘʘˁ  RFID ʜʦʛʘʹʘʿʘ. 

ʀʥʪʝʨʘʢʮʠʿʝ ʠ ʧʨʦʪʦʢ ʠʥʬʦʨʤʘʮʠʿʘ ʠʟʤʝʹʫ ʢʦʤʧʦʥʝʥʪʠ ʫ ʦʢʚʠʨʫ ʧʨʦʮʝʩʠʨʘaˁ RFID 

ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʜʦʛʘʹʘʿʫ ʩʝ ʥʘʟʠʚʘʿʫ ʢʦʨʘʮʠʤʘ ʟʘ ʜʦʛʘʹʘʿ (EPS), ʰʪʦ ʿʝ ʠʣʫʩʪʨʦʚʘʥʦ ʥʘ 

ʩʣʠʮʠ 3.6. ɼʝʪʘˀʠ ʦʚʠʭ ʠʥʪʝʨʘʢʮʠʿʘ ʠ ʢʦʨʝʩʧʦʜʝʥʮʠʦʥʝ ʣʦʛʠʢʝ (ʟʘʭʚʘʪʘ) ʨʫʢʦʚʘʘˁ ʩʫ 

ʦʧʠʩʘʥʠ ʫ ʜʘʝˀʤ ʪʝʢʩʪʫ (ʦʚʠ ʦʩʥʦʚʥʠ ʢʦʨʘʮʠ ʧʨʦʮʝʩʫʠʨʘʘˁ ʜʦʛʘʹʘʿʘ ʤʦʛʫ ʙʠʪʠ 

ʤʦʜʠʬʠʢʦʚʘʥʠ ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʨʠʤʝʥʝ): 

EPS-1: ʊʘʛʦʚʘʥʠ ʦʙʿʝʢʘʪ (ʝʢʩ. ʨʘʜʥʠ ʧʨʝʜʤʝʪ) ʧʨʝʥʦʩʠ ʩʚʦʿʝ ʧʦʜʘʪʢʝ ʥʘ RFID ʯʠʪʘʯ ʢʘʜ 

ʛʦʜ ʫʣʘʟʠ ʫ ʦʧʩʝʛ ʯʠʪʘʘˁ ʘʥʪʝʥʝ ʯʠʪʘʯʘ. RFID ʯʠʪʘʯ ʟʘʪʠʤ ʧʨʝʥʦʩʠ ʦʚʝ ʧʦʜʘʪʢʝ ʥʘ RFID 

Middleware ʢʦʿʠ ʩʪʘʣʥʦ ʧʨʘʪʠ ʥʝʢʦʣʠʢʦ ʯʠʪʘʯʘ. RFID Middleware, ʧʦ ʧʨʠʿʝʤʫ ʩʠʨʦʚʦ 

ʦʟʥʘʯʝʥʠʭ (ʪʘʛʦʚʘʥʠʭ) ʧʦʜʘʪʢʘ, ʚʨʰʠ ʬʠʣʪʨʠʨʘʝˁ ʧʦʜʘʪʘʢʘ ʠ ʧʨʠʜʦʙʠʿʘ  ʦʟʥʘʢʫ ID, 

ʚʨʩʪʫ ʧʨʦʠʟʚʦʜʘ ʠ ʘʪʨʠʙʫʪʝ, ʢʘʦ ʠ ʩʘʜʨʞʘʿ ʜʦʛʘʹʘʘʿ ʦʜ RFID ʯʠʪʘʯʘ. ʆʚʘʿ ʩʨʝʜʠˁ ʩʣʦʿ ʠʭ 

ʦʥʜʘ ʧʨʝʥʦʩʠ ʫ ʤʝʪʘ ʦʟʥʘʢʫ Handler ʤʦʜʫʣ. ʋ ʩʣʫʯʘʿʫ ʜʘ ʿʝ ʧʦʪʨʝʙʥʦ ʧʦʜʘʪʢʝ ʪʘʛʘ 

ʦʙʨʘʜʠʪʠ, ʄʦʜʫʣ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ ʤʦʨʘ ʜʘ ʦʙʫʭʚʘʪʠ ʠ ʧʦʜʘʪʢʝ ʘʥʘʣʠʟʘʪʦʨʘ ʟʘ ʦʙʘʚʘˀˁʝ 

ʦʧʝʨʘʮʠoʥʝ ʘʥʘʣʠʟʝ. 

EPS-2: ʄʦʜʫʣ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ ʿʝ ʧʦʚʝʟʘʥ ʩʘ RFID Middleware, ʘ ʧʦʜʘʮʠ ʪʘʛʘ ʤʦʛʫ ʜʘ ʩʝ 

ʰʘˀʫ ʥʘ ʄʦʜʫʣ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ ʦʜ ʩʪʨʘʥʝ Middleware ʠʣʠ ʩʝ ʧʨʚʦ ʢʝʰʠʨʘjʫ (ʧʨʠʚʨʝʤʝʥʦ 

ʩʢʣʘʜʠʰʪʝ) ʫ Middleware, ʘ ʟʘʪʠʤ ʠʭ ʄʦʜʫʣ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ ʜʦʙʠʿʘ ʢʘʜʘ ʩʝ ʩʪʚʦʨʝ 

ʢʘʧʘʮʠʪʘʪʠʚʥʠ ʫʩʣʦʚʠ ʟʘ ʧʨʦʮʝʩʫʠʨʘʝˁ ʚʠʰʝ ʪʘʛ ʧʦʜʘʪʘʢʘ (ʧʦʿʘʚʘ ʦʙʨʘʜʝ ʚʠʰʝ ʪʘʛʦʚʘ). 

 EPS-3: ʅʘʢʦʥ ʧʨʠʿʝʤʘ ʪʘʛ ʧʦʜʘʪaʢa, ʄʦʜʫʣ ʯʠʪʘˁʘ/ʧʠʩʘˁʘ ʦʜʤʘʭ ʨʘʰʯʣʘˁʫʿʝ ʠ 

ʘʥʘʣʠʟʠʨʘ ʪʝ ʧʦʜʘʪʢʝ ʠ ʛʝʥʝʨʠʰʝ ʥʦʚʠ RFID-ʜʦʛʘʹʘʿ (ʝʢʩ. ʧʨʦʮʝʩʠʨʘˁʝ ʜʦʛʘʹʘʿʘ ʨʘʜʥʦʛ 

ʧʨʝʜʤʝʪʘ). ʄʦʜʫʣ ʯʠʪʘˁʘ/ʧʠʩʘˁʘ ʟʘʪʠʤ ʧʦʟʠʚʘ ʂʦʥʪʨʦʣʝʨ ʩʝʩʠʿʘ  ʜʘ ʦʙʝʟʙʝʜʠ ʥʦʚʫ 

ʤʘʥʠʧʫʣʘʮʠʿʫ ʜʦʛʘʹʘʿʘ ʩʝʩʠʿʝ ʟʘ ʪʘʿ RFID ʜʦʛʘʹʘʿ ʠ ʧʨʝʥʦʩʠ ʧʦʚʝʟʘʥʝ ʧʘʨʘʤʝʪʨʝ 

(ʠʥʬʦʨʤʘʮʠʿʝ, ʢʘʦ ʰʪʦ ʩʫ ʦʟʥʘʢʝ ID, id_tipe, ʠ Eid) ʥʘ ʂʦʥʪʨʦʣʝʨʫ ʩʝʩʠʿʘ . 

EPS-4: ʂʦʥʪʨʦʣʝʨ ʩʝʩʠʿʘ  ʢʨʝʠʨʘ ʨʫʢʦʚʘˁʝ ʜʦʛʘʹʘʿʘ ʩʝʩʠʿʝ ʠ ʜʦʜʝˀʫʿʝ ʤʝʤʦʨʠʿʫ ʩʝʩʠʿʝ 

ʟʘ ʪʦ. ʀʜʝʿʘ ʿʝ ʩʪʚaʨʘˁʘ ʤʝʤʦʨʠʿʝ ʩʝʩʠʿʝ ʢʘʦ ʧʦʩʪʦʿʘʥʝ ʤʝʤʦʨʠʿʝ ʜʘ ʙʠ ʩʝ ʠʟʙʝʛʣʠ ʛʫʙʠʮʠ 

ʧʦʜʘʪʘʢʘ ʠ ʦʯʫʚʘʣʠ ʠʥʪʝʛʨʠʪʝʪ ʧʦʜʘʪʘʢʘ ʪʦʢʦʤ ʯʠʪʘʚʦʛ ʞʠʚʦʪʥʦʛ ʮʠʢʣʫʩʘ ʜʦʛʘʹʘʿʘ 

ʨʫʢʦʚʘˁʘ ʩʝʩʠʿʦʤ. ʂʦʥʪʨʦʣʝʨ ʩʝʩʠʿʘ  ʟʘʪʠʤ ʜʦʙʠʿʘ ʨʝʣʝʚʘʥʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʚʝʟʘʥʝ ʟʘ 

ʨʘʜʥʠ ʧʨʝʜʤʝʪ, ʢʘʦ ʠ ʣʦʢʘʮʠʿʝ - ʠ/ʠʣʠ ʦʧʝʨʘʮʠʿʝ-ʩʧʝʮʠʬʠʯʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦʜ Aʛʝʥʪ 

ʨʝʧʦʟʠʪʦʨʠʿ ʢʦʨʠʩʪʝ˂ʠ ʧʘʨʘʤʝʪʨʝ ʢʦʿʝ ʜʦʥʦʩʠ ʩʘ ʄʦʜʫʣ ʯʠʪʘˁʘ/ʧʠʩʘˁʘ, ʘ ʟʘʪʠʤ ʢʝʰʠʨʘ 

ʦʚʝ ʧʦʜʘʪʢʝ ʫ ʩʚʦʿʦʿ ʤʝʤʦʨʠʿʠ. 

 



46 

 

 
ʉʣʠʢʘ 3.6 ʀʥʪʝʨʘʢʮʠʿʝ ʠ ʧʨʦʪʦʢ ʠʥʬʦʨʤʘʮʠʿʘ ʠʟʤʝʹʫ ʢʦʤʧʦʥʝʥʪʠ 

 

EPS-5: ʂʦʥʪʨʦʣʝʨ ʩʝʩʠʿʘ  ʰʘˀʝ ʢˀʫʯʥʝ ʧʘʨʘʤʝʪʨʝ ʫ ʚʝʟʠ ʩʘ ʦʟʥʘʯʝʥʠʤ ʦʙʿʝʢʪʦʤ ʥʘʟʘʜ 

ʄʦʜʫʣʫ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ ʟʘ ʜʘʫˀ ʜʝʪʝʨʤʠʥʘʮʠʿʫ ʠ ʧʨʦʮʝʩʫʠʨʘˁʝ. 

EPS-6: ʂʦʨʠʩʪʝ˂ʠ ʧʘʨʘʤʝʪʨʝ ʜʦʙʠʿʝʥʝ ʠʟ ʂʦʥʪʨʦʣʝʨ ʩʝʩʠʿʘ, ʄʦʜʫʣ ʯʠʪʘʘˁ/ʧʠʩʘˁʘ 

ʫʧʦʨʝʹʫʿʝ ʠ ʘʥʘʣʠʟʠʨʘ ʪʘʛ ID ʠ ʧʘʨʘʤʝʪʨe ʜʦʛʘʹʘʿʘ ʜʘ ʙʠ ʩʝ ʫʪʚʨʜʠʣʦ ʜʘ ʣʠ ʥʝʢʠ ʜʦʛʘʹʘʿ 

ʤʦʞʝ ʜʘ ʩʝ ʦʙʨʘʜʠ ʥʘ ʦʚʦʿ ʣʦʢʘʮʠʿʠ ʠ ʫ ʦʚʦʤ ʪʨʝʥʫʪʢʫ. Aʢʦ ʿʝ ʨʝʟʫʣʪʘʪ ʧʦʟʠʪʠʚʘʥ, ʄʦʜʫʣ 

ʯʠʪʘˁʘ/ʧʠʩʘʘˁ ʰʘˀʝ ʦʙʘʚʝʰʪʝʝˁ ʩʘ ʧʦʚʝʟʘʥʠʤ ʧʦʜʘʮʠʤʘ ʧʘʨʘʤʝʪʘʨʘ ʥʘ Aʛʝʥʪ ʩʝʨʚʠʩ 

ʤʝʥʘʝ˅ʨ ʢʘʢʦ ʙʠ ʦʙʨʘʜʠʦ ʜʦʛʘʹʘʿ; ʠʥʘʯʝ, ʦʙʘʚʝʰʪʘʚʘ Aʛʝʥʪ ʩʝʨʚʠʩ ʤʝʥʘʝ˅ʨ ʠ ʠʟʫʟʝʪʥʦ 

ʙʘʨʘʪʘ ʠ ʧʨʠʢʘʟʫʿʝ ʧʦʨʫʢʫ ʦ ʛʨʝʰʮʠ ʠ ʨʝʣʝʚʘʥʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʠʩʧʨʘʚʘˀ ʟʘ ʢʦʨʠʩʥʠʢʘ. 

EPS-7: Aʛʝʥʪ ʩʝʨʚʠʩ ʤʝʥʘʝ˅ʨ, ʧʦ ʧʨʠʿʝʤʫ ʦʙʘʚʝʰʪʝʘˁ ʟʘ ʦʙʨʘʜʫ ʜʦʛʘʹʘʿʘ ʠ 

ʘʩʦʮʠʿʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʠʟ ʄʦʜʫʣʘ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ, ʧʨʝʫʟʠʤʘ ʣʦʛʠʯʢʠ ʧʨʦʮʝʩ 

ʜʦʛʘʹʘʿʘ ʠʣʠ (ʨʝʮʝʧʪ) ʧʨʘʚʘʮ ʠʥʬʦʨʤʘʮʠʿʘ ʠʣʠ ʦʜ Aʛʝʥʪ ʨʝʧʦʟʠʪʦʨʠʿ ʠʣʠ ʝʢʩʪʝʨʥʠʭ 

ʠʟʚʦʨʘ (External Sources). Aʣʪʝʨʥʘʪʠʚʥʦ, ʘʢʦ ʜʝʪʘʥˀʠ ʧʦʜʘʮʠ ʜʦʛʘʹʘʿʘ ʩʫ ʫʥʘʧʨʝʜ 

ʜʝʬʠʥʠʩʘʥʠ ʠ ʧʨʝʪʭʦʜʥʦ ʠʥʩʪʘʣʠʨʘʥʠ ʫ ʪʘʛ ʤʝʤʦʨʠʿʫ ʪʦʢʦʤ ʠʥʠʮʠʨʘʘˁ ʦʟʥʘʯʝʥʦʛ 

ʦʙʿʝʢʪʘ, Aʛʝʥʪ ʩʝʨʚʠʩ ʤʝʥʘʝ˅ʨ ʦʙʘʚʘˀ ʩʚʦʿ ʨʘʜ ʜʠʨʝʢʪʥʦ ʫ ʩʢʣʘʜʫ ʩʘ ʧʦʚʝʟʘʥʠʤ 

ʧʦʜʝʰʘʚʘʝˁʤ ʧʦʜʘʪʘʢʘ ʠ ʧʦʚʝʟʘʥʠʤ ʫʧʫʪʩʪʚʦʤ ʩʘ ʧʦʩʣʘʪʦʛ ʪʘʛʘ ʠʟ ʪʘʛ (handler) 

ʨʫʢʦʚʘʣʘʮ. Aʛʝʥʪ ʩʝʨʚʠʩ ʤʝʥʘʝ˅ʨ ʟʘʪʠʤ ʧʨʝʥʦʩʠ ʣʦʛʠʢʫ ʧʨʦʮʝʩʘ ʜʦʛʘʹʘʿʘ ʠʣʠ ʧʨʘʚʘʮ 

ʠʥʬʦʨʤʘʮʠʿʘ ʩʧʦʥˀʠʭ ʩʠʩʪʝʤʘ ʢʘʦ ʰʪʦ ʩʫ ʧʨʦʮʝʩʥʝ ʤʘʰʠʥʝ ʠ MES ʠ ʧʦʢʨʝ˂ʝ 

ʘʫʪʦʤʘʪʩʢʠ ʪʦʢ ʧʨʦʮʝʩʘ (ʙʠʣʦ ʜʠʨʝʢʪʥʦ ʠʟʚʨʰʘʚʘ ʠʣʠ ʢʦʤʫʥʠʮʠʨʘ ʩʘ ʩʧʦʥˀʠʤ ʩʠʩʪʝʤʦʤ 

ʧʨʝʢʦ ʤʨʝʞʥʦʛ ʩʝʨʚʠʩʘ ʠʣʠ ʯʝʢʘ ʤʘʥʫʝʣʥʠ ʧʨʦʮʝʩ). 

EPS-8: ʂʘʜʘ ʩʝ ʩʧʦʥˀʠ ʧʨʦʮʝʩ/ʦʧʝʨʘʮʠʿʘ ʟʘʚʨʰʝ, ʠʥʬʦʨʤʘʮʠʿʝ ʩʧʦʘˀʰˁʝʛ ʧʨʦʮʝʩʘ 

ʰʘˀʫ ʩʝ ʥʘʟʘʜ ʫ Aʛʝʥʪ ʩʝʨʚʠʩ ʤʝʥʘʝ˅ʨ ʦʜ ʩʪʨʘʥʝ ʩʧʦʥˀʦʛ ʩʠʩʪʝʤʘ. 
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EPS-9: Aʛʝʥʪ ʩʝʨʚʠʩ ʤʝʥʘʝ˅ʨ ʪʘʜʘ ʰʘʝˀ ʝʢʩʪʝʨʥʝ ʧʨʦʮʝʩʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʂʦʥʪʨʦʣʝʨʫ 

ʩʝʩʠʿʘ. 

EPS 10: ʂʦʥʪʨʦʣʝʨ ʩʝʩʠʿʘ  ʨʝʛʠʩʪʨʫʿʝ ʝʢʩʪʝʨʥʝ ʩʧʦʘˀʰˁʝ ʧʨʦʮʝʩʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʫ ʩʚʦʿʫ 

ʢʝʰ ʤʝʤʦʨʠʿʫ ʠ ʰʘʝˀ ʢʦʤʧʣʝʪʥʦ ʦʙʘʚʝʰʪʝʝˁ ʠ ʘʩʦʮʠʿʘʪʠʚʥʝ ʧʘʨʘʤʝʪʨʝ ʄʦʜʫʣ-ʘ ʟʘ 

ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ. 

EPS-11: ʄʦʜʫʣ ʟʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ, ʯʠʪʘ ʘʩʦʮʠʿʘʪʠʚʥʠ ʧʨʦʮʝʩʥʠ ʜʦʛʘʹʘʿ ʪʦʢ 

ʠʥʬʦʨʤʘʮʠʿʘ ʦʜ Aʛʝʥʪ ʨʝʧʦʟʠʪʦʨʠʿ (ʢʨʦʟ ʂʦʥʪʨʦʣʝʨ ʩʝʩʠʿʘ ) ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʠʧʘʜʘʿʫ˂ʠʤ 

ʧʘʨʘʤʝʪʨʠʤʘ, ʠ ʪʘʢʦ ʜʦʙʠʿʘ ʥʘʿʥʦʚʠʿʝ ʠʥʬʦʨʤʘʮʠʿʝ ʫ ʚʝʟʠ ʩʘ ʩʪʘʪʫʩʦʤ ʠʥʪʝʣʠʛʝʥʪʥʦʛ 

ʧʨʦʠʟʚʦʜʘ (ʠʜʝʥʪʠʬʠʢʦʚʘʥʦʛ ʦʙʿʝʢʪʘ) ʠ ʝˁʛʦʚʝ ʩʨʝʜʠʥʝ (ʢʘʦ ʰʪʦ ʿʝ ʨʝʩʫʨʩ ʠʣʠ ʨʫʪʠʨʘʥʘ 

ʠʥʬʦʨʤʘʮʠʿʘ). ʅʘ ʢʨʘʿʫ, ʧʦʨʝʹʝʘˁ ʧʦʜʘʪʘʢʘ ʠ ʨʘʯʫʥʘʨʩʪʚʘ (ʫ ʩʤʠʩʣʫ ʩʨʘʯʫʥʘʚʘˁʘ) 

ʠʟʚʦʜʝ ʩʝ ʫ ʩʢʣʘʜʫ (ʩʘʛʣʘʩʥʦ) ʩʘ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, ʘʩʦʩʠʿʘʪʠʚʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʜʦʛʘʹʘʿʘ ʠ 

ʙʠ˂ʝ ʢʦʤʧʣʝʪʥʦ ʜʦʙʠʿʝʥʝ ʫ ʥʘʨʝʜʥʦʿ ʬʘʟʠ ʥʘ ʪʘʛʫ. ʅʦʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʜʦʛʘʹʘʿʘ (ʥʧʨ. ID 

ʪʠʧ ʠ Eid) ʩʝ ʛʝʥʝʨʠʰʫ. Aʣʪʝʨʥʘʪʠʚʥʦ, ʘʢʦ ʿʝ Eid ʿʝ ʙʠʦ ʫʥʘʧʨʝʜ ʦʜʨʝʹʝʥ ʠ 

ʧʨʝʜʫʩʪʘʥʦʚˀʝʥ ʫ ʪʘʛʫ ʟʘ ʚʨʝʤʝ ʠʥʠʮʠʿʘʣʠʟʘʮʠʿʝ ʠʜʝʥʪʠʬʠʢʦʚʘʥʦʛ ʦʙʿʝʢʪʘ, ʪʘʜʘ ʄʦʜʫʣ 

ʟʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʜʠʨʝʢʪʥʦ ʯʠʪʘ ʥʦʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʜʦʛʘʹʘʿʫ ʠʟ Eid ʣʠʩʪʘ ʢʦʿʠ ʩʫ 

ʩʤʝʰʪʝʥʝ ʫ ʦʚʦʿ ʪʘʛ ʤʝʤʦʨʠʿʠ. ʂʦʥʘʯʥʦ, ʄʦʜʫʣ ʟʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʧʨʝʥʦʩʠ ʥʦʚʝ 

ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʜʦʛʘʹʘʿʫ ʥʘ ʄʦʜʫʣ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ. 

EPS-12: ʄʦʜʫʣ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ ʧʠʰʝ ʥʦʚʠ ʜʦʛʘʹʘʿ ʫ RFID ʪʘʛ (ʪʦ ʿʝʩʪ, ʦʜʛʦʚʘʨʘʿʫ˂ʠ 

ʦʟʥʘʯʝʥʠ ʦʙʿʝʢʘʪ/ʨʘʜʘ) ʧʨʝʢʦ RFID-Middleware ʠ RFID ʯʠʪʘʯʘ, ʘ ʪʘʢʦʹʝ ʘʞʫʨʠʨʘ 

ʧʦʚʝʟʘʥʝ ʧʘʨʘʤʝʪʨʝ ʪʨʝʥʫʪʥʦʛ ʜʦʛʘʹʘʿʘ. ʆʩʠʤ ʪʦʛʘ, ʦʚʘʿ ʄʦʜʫʣ ʟʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ 

ʤʦʞʝ ʜʘ ʪʨʘʞʠ ʦʜ ʄʦʜʫʣ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ ʜʘ ʜʦʙʠʿʝ tag_id ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ ʠʟ Middleware 

ʠ ʜʘ ʩʝ ʢʦʥʩʫʣʪʫʿʝ ʩʘ ʂʦʥʪʨʦʣʝʨʦʤ ʩʝʩʠʿʘ  ʜʘ ʣʠ ʿʝ id ʠʩʪʘ ʩʘ ʦʥʦʤ ʪʨʝʥʫʪʥʦ ʩʘʯʫʚʘʥʦʤ 

ʫ ʩʝʩʠʿʠ. ʆʚʘʿ ʜʦʜʘʪʥʠ ʧʦʩʪʫʧʘʢ ʤʦʞʝ ʧʦʤʦ˂ʠ Aʛʝʥʪʫ ʟʘ ʧʨʦʮʝʩʠʨʘʝˁ RFID 

ʠʥʬʦʨʤʘʮʠʿʘ ʜʘ ʩʝ ʫʚʝʨʠ ʜʘ ʨʘʜʠ ʥʘ ʠʩʪʦʤ ʨʘʜʥʦʤ ʧʨʝʜʤʝʪʫ ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʠʟʙʝʛʥʝ 

ʘʞʫʨʠʨʘʝˁ ʧʦʜʘʪʘʢʘ ʩʘ ʧʦʛʨʝʰʥʦʛ ʨʘʜʥʦʛ ʢʦʤʘʜʘ. 

EPS-13: ʅʘʢʦʥ ʰʪʦ ʿʝ ʪʘʛ ʜʦʛʘʹʘʿ ʫʩʧʝʰʥʦ ʟʘʧʠʩʘʥ, ʄʦʜʫʣ ʯʠʪʘʘˁ/ʧʠʩʘʘˁ ʦʙʘʚʝʰʪʘʚʘ 

ʂʦʥʪʨʦʣʝʨ ʩʝʩʠʿʘ  ʪʘʢʦ ʜʘ ʩʫ ʧʦʚʝʟʘʥʠ ʧʦʜʘʮʠ ʨʝʛʠʩʪʨʦʚʘʥʠ ʫ ʢʝʰ ʤʝʤʦʨʠʿʠ ʘ ʫʧʠʩʫʿʫ 

ʩʝ ʫ ʙʘʟʫ ʧʦʜʘʪʘʢʘ ʩʠʩʪʝʤʘ (Aʛʝʥʪ ʨʝʧʦʟʠʪʦʨʠʿ ʠ ʄʝʤʦʨʠʿʘ ʧʦʜʘʪʘʢʘ), ʯʠʤʝ ʩʝ 

ʦʩʣʦʙʘʹʘʿʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʩʘʯʫʚʘʥʝ ʧʦʜʘʪʢʝ ʜʦʛʘʹʘʿ ʧʦʚʝʟʘʥʝ ʩʘ ʨʘʜʥʠʤ ʧʨʝʜʤʝʪʘ ʠʟ 

ʤʝʤʦʨʠʿʝ ʂʦʥʪʨʦʣʝʨ ʩʝʩʠʿʘ  ʪʦʢʦʤ ʦʚʦʛ ʜʦʛʘʹʘʿʘ ʨʫʢʦʚʘʘˁ ʩʝʩʠʿʦʤ. 

ʅʘ ʦʩʥʦʚʫ ʪʝʦʨʠʩʢʦʛ ʨʘʟʤʘʪʨʘˁʘ ʘʫʪʦʨʠ ʜʘʿʫ ʧʨʠʤʝʨ ʢʦʥʢʨʝʪʥʦʛ ʤʦʜʝʣ ʫʧʨʘʚʘˀˁ ʘ ʯʠʿʘ 

ʠʥʪʝʨʘʢʮʠʿʘ ʩʘ ʦʢʨʫʞʝʝˁʤ ʫ ʦʚʦʤ ʤʦʜʝʣʫ ʫʧʨʘʚʘˀˁʘ ʟʥʘʯʠ ʜʘ ʿʝ ʘʛʝʥʪ ʩʧʦʩʦʙʘʥ ʜʘ 

ʨʝʘʛʫʿʝ ʥʘ ʫʣʘʟ ʜʦʙʠʿʝʥ ʦʜ ʩʝʥʟʦʨʘ ʠʟ ʦʢʨʫʞʝʘˁ ʠ ʜʘ ʤʦʞʝ ʜʘ ʠʟʚʝʜʝ ʘʢʮʠʿʝ ʢʦʿʝ ʤʝˁʘʿʫ 

ʦʢʨʫʞʝʝˁ ʫ ʢʦʤʝ ʘʛʝʥʪʠ ʜʝʣʫʿʫ. 

 

 

3.2.2 ˜̑̉̍̆̑̉ ̍̏̅̆̌́ ̭̔̐̑́̃́ ̮́  ̓̑́̎̒̐̏̑̓̏̍ ɀ ̍ ̏̎̓́̇̎̉̍ ̗̐̑̏̆̒̉̍́  
 

ʋ ʨʘʜʫ ĂRFID-enabled tracking in flexible assembly lineò ʠʟʣʘʞʝ ʩʝ ʧʨʦʙʣʝʤ ʙeʞʠʯʥe 

ʠʜeʥʪʠʬʠʢaʮʠje ʜeʣoʚa  ʫ  ʤʦʥʪʘʞʥʠʤ  ʬʣʝʢʩʠʙʠʣʥʠʤ ʧʨʦʮʝʩʠʤʘ ʧʨʠʤʝʥʦʤ  RFID 

ʪʝʭʥʦʣʦʛʠʿʝ (Wang JH ʝt al., 2010). Moʥʪaʞʥa ʣʠʥʠja je ʛeʥeʨaʣʥo ʩʭʚa˂eʥa ʢao 

ʧʨoʠʟʚoʜʥʠ ʧʨoʮeʩ, ʛʜe ʩe ʧʨoʠʟʚoʜ ʢʨʝʠʨʘ ʢoʤʧoʥoʚaˁeʤ ʟaʤeʥˀ ʠʚʠʭ ʜeʣoʚa ʧo 

ʦʜʨʝʹʝʥʦʤ ʨaʩʧoʨeʜʫ. 

ʋ ʤoʥʪaʞʥʠʤ ʣʠʥʠja ʫoʙʠʯajʥo ʩʝ ʢoʨʠʩʪʠ ʪʝʭʥʦʣʦʛʠʿʘ ʩʘ ʨoʙoʪʠʤʘ ʟʘ ʧʨʝʧʦʟʥʘʚʘˁʘ 

ʜʝʣʦʚʘ ʠ ʢoʥʪʨoʣʘ (ʫʧʨʘʚˀʘˁʝ) aʣaʪʦʤ ʥa ʢʨajʫ ʨoʙoʪʩʢe ʨʫʢe, ʜa ʙʠ ʩʝ ʫʭʚaʪʠʦ ʠ 

ʧʦʩʪaʚʠʦ ʜeo. ʋ ʦʚʦʤ ʨʘʜʫ ʧʨʝʟʝʥʪʠʨʘʥ ʿʝ aʣʪeʨʥaʪʠʚʥʠ ʤeʪoʜ ʟa ʣoʢaʮʠjʫ oʙjeʢʪa ʥa 



48 

 

ʤoʥʪaʞʥoj ʣʠʥʠjʠ  ʩa ʤoʛʫ˂ʥoʩʪʠʤa ʠʜeʥʪʠʬʠʢaʮʠje. Aʣʛʦʨʠʪʘʤ ʙʘʟʠʨʘʥ ʥʘ ʤʝʪʦʜʘʤʘ 

ʤʝʨʝʘˁ ʫʜʘʝˀʥʦʩʪʠ ʤʦʞʝ ʜʘ ʧʦʤʦʛʥʝ ʜʝʪʝʢʪʦʨʫ ʜʘ ʣʦʮʠʨʘ ʦʙʿʝʢʘʪ ʪʘʢʦ ʰʪʦ ˂ʝ ʠʟʤʝʨʠʪʠ 

ʨʘʩʪʦʿʘʝˁ ʠʣʠ ʫʛʘʦ ʠʟʤʝʹʫ ʪʘʯʘʢʘ. ɱʝʜʘʥ ʦʜ ʪʘʢʚʠʭ , ʥʘʚʦʜʝ ʘʫʪʦʨʠ, ʿ ʝ ʠ RADAR-based 

systems, ʟʘ ʢʦʿʠ ʩʫ ʨʘʟʚʠʿʝʥʠ ʣʦʢʘʮʠʦʥʠ ʘʣʛʦʨʠʪʤʠ ʠ ʧʨʠʤʝʝˁʥʠ ʫ ʧʨʘ˂ʝʫˁ ʦʙʿʝʢʘʪʘ, ʢʘʦ 

ʪhʦ ʩʫ range-based ʠ range-free ʪʝʭʥʠʢʝ ʣʦʮʠʨʘʘˁ. ĂRange-basedò ʘʣʛʦʨʠʪʤʠ ʫʛʣʘʚʥʦʤ 

ʫʢˀʫʯʫʿʫ  RSSI, TOA, TDOA, AOA ʠʪʜ. ʆʚʝ ʤʝʪʦʜʝ  ʩʧʘʜʘʿʫ ʫ ʩʢʫʧʘˀ ʚʘʨʠʿʘʥʪʥʘ ʨʝʰʝʘˁ. 

ʊʘʢʦʹʝ ʫ ʪʝʢʩʪʫ ʩʝ ʥʘʚʦʜʝ ʠ ʤʝʪʦʜʝ ʧʨʘ˂ʝʘˁ ʦʙʿʝʢʪʘ ʧʨʠʤʝʥʦʤ GPs ʠʣʠ GPRS ʢʦʿʠ ʥʠʩʫ 

ʧʨʠʤʝʥʠˀʚʠ ʫ ʤʦʥʪʘʞʥʠʤ ʠ  ʧʨʦʠʟʚʦʜʥʠʤ ʩʠʩʪʝʤʠʤʘ.  

 

ʉʣʠʢʘ 3.7 ʉʪʨʫʢʪʫʨʘ ʘʫʪʦʤʘʪʩʢʦʛ ʫʧʨʘʚʘˀˁʘ ʦʙʨʘʜʥʦʛ ʩʠʩʪʝʤʘ  

 

ʇʨʝʪʭʦʜʥʦ ʠʟʥʝʪʠ ʨʘʟʣʦʟʠ ʥʘʚʦʜʝ ʘʫʪʦʨʝ ʜʘ ʧʨʠʙʝʛʥʫ ʿʝʬʪʠʥʠʿʝʤ ʨʝʰʝˁʫ ʙʘʟʠʨʘʥʦʤ ʥʘ 

ʪʝʭʥʦʣʦʛʠʿʠ RFID, hʝʤʘʪʩʢʠ ʧʨʠʢʘʟʘʥ ʥʘ ʩʣʠʮʠ 3.7. ʉʚʘʢʠ ʦʙʿʝʢʘʪ ʥʘ ʤʦʥʪʘʞʥʦʿ ʣʠʥʠʿʠ 

ʠʤʘ ʧʨʠʯʚʨʰ˂ʝʥ ʧaʩʠʚʥʠ RFID ʪʨʘʥʩʧʦʥʜʝʨ ʯʠʤʝ ʿʝ ʤʦʥʪʘʞʥʠ ʜʝʦ ʧʨeʪʚoʨeʥ ʫ 

ʪaʢoʟʚaʥʠ ʧaʤeʪʥʠ oʙjeʢʘʪ. ʊʘʜʘ je ʢʨeʪaˁa ʜʝʣʦʚʘ ʤoʛʫ˂ʝ ʧʨaʪʠʪʠ ʜʘ ʙʠ ʩe ʦʣʘʢʰʘʣʦ 

ʧʣaʥʠʨaˁe ʠ ʫʧʨʘʚʘˀˁʝ ʫ ʨʝʘʣʥʦʤ ʚʨeʤeʥʫ ʧʨoʠʟʚoʜʥʝ ʤoʥʪaʞʥʝ. ʂʘʦ ʰʪʦ ʿʝ ʥʘʚʝʜʝʥʦ 

ʪʘʛʦʚʠ ʩe ʤoʛʫ ʧʦʩʪaʚʠʪʠ ʥa ʨeʛʫʣaʨʥe ʜʝʣʦʚʝ ʫ ʤoʥʪaʞʥoj ʣʠʥʠjʠ, ʜʦʢ ʯʠʪʘʯʠ 

ʧʨeʢʨʠʚajʫ ʢʦʤʧʣʝʪʘʥ ʨaʜʥʠ ʧʨoʩʪoʨ ʧʨʘʚʝ˂ʠ ʩeʥʟoʨʩʢʫ ʤʨʝʞʫ ʟa ʫʢʫʧʥʫ ʤoʥʪaʞʥʫ 

ʣʠʥʠjʫ, ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʥʘ ʩʣʠʮʠ 3.8. ʏʠʪʘʯʠ ʩʫ ʧʨʘʚʠʣʥʦ ʨʘʩʧʦʨʝʹʝʥʠ ʠ ʩʚʘʢʠ 

ʧʦʿʝʜʠʥʘʯʥʦ ʠʤʘ ʩʚʦʿ ʜʦʤʝʪ. ʂʘʜʘ ʩʝ ʜʝʦ ʥʘʹʝ ʫ ʜʦʤʝʪʫ ʙʘʨ ʪʨʠ ʯʠʪʘʯʘ ʤʦʛʫ˂ʝ ʿʝ ʥʘ ʦʩʥʦʚʫ 

ʘʣʛʦʨʠʪʤʘ ʪʨʠʘʥʛʫʣʘʮʠʿʝ ʦʜʨʝʜʠʪʠ ʝˁʛʦʚ ʧʦʣʦʞʘʿ ʫ ʤʦʥʪʘʞʥʦʤ ʧʨʦʩʪʦʨʫ. Aʢʦ ʩʝ ʧʨʠ 

ʦʚʦʤ ʦʯʠʪʘʚʘʫˁ ʧʨʠʿʘʚʠ ʚʝ˂ʠ ʙʨʦʿ ʯʠʪʘʯʘ ʢʦʿʠ ʩʫ ʨʝʛʠʩʪʨʦʚʘʣʠ ʧʨʠʩʫʩʪʚʦ ʜʝʣʘ ʪʦ ʩʘʤʦ 

ʜʦʧʨʠʥʦʩʠ ʩʠʛʫʨʥʠʿʦʿ ʜʝʪʝʢʮʠʿʠ ʜʝʣʘ ʫ ʤʦʥʪʘʞʥʦʤ ʧʨʦʩʪʦʨʫ.  Aʢʦ ʩʘʤʦ  ʿʝʜʘʥ ʯʠʪʘʯ 

ʜʝʪʝʢʪʫʿʝ ʜʝʦ ʪʦ ʫʢʘʟʫʿʝ ʜʘ ʿʝ ʝˁʛʦʚ ʧʦʣʦʞʘʿ ʦʜʨʝʹʝʥ ʧʦʣʦʞʘʿʝʤ ʯʠʪʘʯʘ.  

Tʘʛʦʚʠ ʤʦʛʫ ʨʘʜʠʪʠ ʢʘʦ RF ʪʨʘʥʩʤʠʪʝʨʠ (ʫʨʝʹʘʿʠ). Aʣʠ ʯʠʪʘʯʠ ʦʙʠʯʥʦ ʥʠʩʫ ʜʠʟʘʿʥʠʨʘʥʠ 

ʟʘ ʜʝʪʝʢʮʠʿʫ  ʧʨʘʚʮʘ ʠ ʨʘʩʪʦʿʘˁʘ. ʏʠʪʘʯʠ ʩʘ ʪʘʢʚʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʩʫ ʚʝʦʤʘ ʩʢʫʧʠ ʠ 

ˁʠʭʦʚʘ ʧʨʠʤʝʥʘ ʿʝ ʦʛʨʘʥʠʯʝʥʘ. ʀʟ ʪʠʭ ʨʘʟʣʦʛʘ ʘʫʪʦʨʠ ʦʚʦʛ ʨʘʜʘ ʩʫ ʥʘʰʣʠ ʨʝʰʝˁʝ ʫ 

ʿʝʬʪʠʥʠʿʠʤ ʯʠʪʘʯʠʤʘ ʩʘ ʧʨʠʭʚʘʪˀʠʚʠʤ ʪʨʦʰʢʦʚʠʤʘ, ʢʦʿʠ ʤʦʛʫ ʜʝʪʝʢʪʦʚʘʪʠ ʩʘʤʦ 

ʨʘʩʪʦʿʘˁʝ. ʋ ʨʘʜʫ ʩʫ ʠʟʣʦʞʝʥʘ ʜʚʘ ʘʣʛʦʨʠʪʤʘ ʟʘ ʜʝʪʝʢʮʠʿʫ ʧʦʣʦʞʘʿʘ ʪʘʛʘ ʥʘ RFID ʧʣʦʯʠ; 

ʘʣʛʦʨʠʪʘʤ ʣʦʢʘʮʠʿʝ ʙʘʟʠʨʘʥ ʥʘ ʫʜʘˀʝʥʦʩʪʠ ʠ ʘʣʛʦʨʠʪʘʤ ʣʦʢʘʮʠʿʝ ʙʝʟ ʫʜʘˀʝʥʦʩʪʠ. 
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ʉʣʠʢʘ 3.8 ʉʠʩʪʝʤ ʟʘ ʧʨʘ˂ʝʝˁ ʥʘ ʣʠʥʠʿʠ ʤʦʥʪʘʞʝ (ʧʨʝʫʟʝʪʦ ʠʟ Ruey-Shun Chen, ʝt ʘl., 

2010) 

ʂʦʜ ʘʣʛʦʨʠʪʤʘ ʣʦʢʘʮʠʿʝ ʙʘʟʠʨʘʥʝ ʥʘ ʫʜʘʝˀʥʦʩʪʠ ʧʦʣʦʞʘʿ ʪʘʛʘ (ʢʘʦ ʪʘʯʢʝ) ʦʜʨʝʹʫʿʝ ʩʝ 

ʤʝʪʦʜʦʤ ʪʨʠʘʥʛʫʣʘʮʠʿʝ ʥʘ ʦʩʥʦʚʫ ʧʨʝʩʝʢʘ ʪʨʠ ʠʣʠ ʚʠʰʝ ʢʨʫʛʦʚʘ ʩʘ ʧʦʟʥʘʪʦʤ ʧʦʟʠʮʠʿʦʤ 

ʮʝʥʪʘʨʘ ʯʠʪʘʯʘ, ʢʘʦ ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʥʘ ʩʣʠʮʠ. 3.9.ʘ. ʅʘ ʜʘʝˀ ʩʝ ʧʨʝʟʝʥʪʠʨʘ ʤʘʪʝʤʘʪʠʯʢʠ 

ʤʦʜʝʣ ʦʜʨʝʹʠʚʘʘˁ ʧʦʣʦʞʘʿʘ ʪʘʛʘ. 

 

 

ʉʣʠʢʘ 3.9 ɼʠʿʘʛʨʘʤ ʪʨʠʣʘʪʝʨʘʮʠʿʝ (ʧʨʝʫʟʝʪʦ ʠʟ Ruey-Shun Chen, ʝt ʘl., 2010) 
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ὅ ὼώ  ï ʨʝʧʨʝʟʝʥʪʫʿʝ ʧʦʟʠʮʠʿʫ ʯʠʪʘʯʘ Ὥ; Ὠ ʨʝʧʨʝʟʝʥʪʫʿʝ ʜʠʩʪʘʥʮʫ ʠʟʤʝʹʫ ʯʠʪʘʯʘ Ὥ 
ʜʦ ʮʠʥˀʦʛ ʪʘʛʘ. ʄʦʞʝ ʩʝ ʜʦʙʠʪʠ ʥʠʟ ʜʝʪʝʢʪʦʚʘʥʠʭ ʨʝʟʫʣʪʘʪʘ: ὅȟὨ ȟȣȢȢὅȟὨ ,ὓ
ς ʿ ʝ ʙʨʦʿ ʫʟʦʨʘʢʘ. ʅʝʢʘ ʿʝ ὢ ὼȟώ ʪʘʯʢʘ ʧʨʝʩʝʢʘ ʢʨʫʛʦʚʘ, ʢʦʿʠ ʤʦʛʫ ʙʠʪʠ ʠʟʨʘʯʫʥʘʪʠ 

ʢʨʦʟ ʩʣʝʜʝ˂ʠ ʥʠʟ: 

 

ừ
Ử
Ừ

Ử
ứὼ ὼ ώ ώ Ὠ

ὼ ὼ ώ ώ Ὠ

ὼ ὼ ώ ώ Ὠ

ὼ ὼ ώ ώ Ὠ

                                        (1) 

ʀ ʜʘʝˀ ʛʝʥʝʨʠʰʝ ʟʘʿʝʜʥʠʯʢʠ ʟʘʢʫˀʯʘʢ: 

 ὢ ὃὃ ὃὦ                                                          (2) 

 

ʄʝʹʫ ʢʦʿʠʤʘ: 

ὃ

ὼ ὼ ώ ώ
ὼ ὼ ώ ώ
ὼ ὼ ώ ώ

                                        (3) 

ὦ

ὼ ὼ ώ ώ Ὠ Ὠ

ὼ ὼ ώ ώ Ὠ Ὠ

ὼ ὼ ώ ώ Ὠ Ὠ

                           (4) 

 

ʂʘʜʘ ʩʝ ʠʟʨʘʯʫʥʘ ʚʝʣʠʯʠʥʘ Ὠ ʢʘʦ ʤʝʨʘ ʫʜʘʝˀʥʦʩʪʠ ʦʜ ʯʠʪʘʯʘ ʠ ʧʦʟʠʮʠʿʝ ʯʠʪʘʯʘ ʢʦʿʘ ʿʝ 

ʚʝ ˂ʧʦʟʥʘʪʘ, ʤʦʞʝ ʩʝ ʜʦʙʠʪʠ ʚʝʣʠʯʠʥʝ A ʠ b. ʈʝʜ A ʿ ʝ ʿʝʜʥʘʢ ʠʣʠ ʚʝ˂ʠ ʦʜ ʢʦʣʦʥʘ,  ʪʘʢʦ ʜʘ 

ʧʦʟʠʮʠʿʘ ʪʘʛʦʚʘ X ʤʦʞʝ ʙʠʪʠ ʠʟʨʘʯʫʥʘʪʘ. 

ʉʣʠʢʘ 3.9.ʙ ʧʨʠʢʘʟʫʿʝ ʛʨʘʥʠʯʥʠ ʩʣʫʯʘʿ; ʩʣʫʯʘʿ ʢʘʜ ʩʝ ʛʨʘʥʠʮʝ ʜʦʤʝʪʘ ʜʚʘ ʯʠʪʘʯʘ ʜʦʜʠʨʫʿʫ. 

ʊʘʜʘ ʘʫʪʦʨʠ ʧʨʝʧʦʨʫʯʫʿʫ ʧʦʚʝ˂ʘʝˁ ʛʫʩʪʠʥʝ ʯʠʪʘʯʘ. 

ʀʜʝʿʘ ʧʨʠʤʝʝˁʥʘ ʢʦʜ ʘʣʛʦʨʠʪʤʘ ʣʦʢʘʮʠʿʝ ʙʝʟ ʤʝʨʝʘˁ ʫʜʘʝˀʥʦʩʪʠ ʟʘʩʥʦʚʘʥʘ ʿʝ ʥʘ 

ʧʨʠʥʮʠʧʫ ʠʟʨʘʯʫʥʘʚʘʘˁ ʨʝʛʠʿʝ ʧʨʝʩʝʢʘ ʜʝʪʝʢʪʦʚʘʥʠʭ ʧʫʪʝʤ ʧʨʠʩʫʪʥʠʭ ʯʠʪʘʯʘ 

ʢʦʥʢʨʝʪʥʦʛ ʪʘʛʘ. ʉʣʠʢʘ 3.10. (ʘ ʠ ʙ) ʥʘʿʙʦʝˀ ʦʩʣʠʢʘʚʘʿʫ ʜʝʪʝʢʮʠʿʫ ʧʨʠʤʝʥʝ ʥʘʚʝʜʝʥʦʛ 

ʘʣʛʦʨʠʪʤʘ. ʅʘʤʝ˂ʝ ʩʝ ʠ ʥʝʤʠʥʦʚʥʠ ʟʘʢʫˀʯʘʢ, ʜʘ ʛʫʩʪʠʥʘ ʤʨʝʞʝ ʯʠʪʘʯʘ ʜʠʨʝʢʪʥʦ ʫʪʠʯʝ 

ʥʘ ʧʦʚʝ˂ʘʝˁ ʪʘʯʥʦʩʪʠ ʧʦʣʦʞʘʿʘ ʪʘʛʘ. 
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ʉʣʠʢʘ 3.10 ʃʦʮʠʨʘʝˁ ʫ ʛʨʘʥʠʮʘʤ ʧʨʘʚʦʫʛʘʦʥʦʛ ʜʠʿʘʛʨʘʤʘ (ʧʨʝʫʟʝʪʦ ʠʟ Ruey-Shun 

Chen, ʝt ʘl. 2010) 

 

ʈʘʟʚʠʿʝʥ ʿʝ ʠ ʤʘʪʝʤʘʪʠʯʢʠ ʤʦʜʝʣ ʟʘ ʠʟʨʘʯʫʥʘʚʘˁʝ: ʙʨʦʿʘ ʠ ʛʫʩʪʠʥʝ ʯʠʪʘʯʘ ʢʘʦ ʠ ʣʦʢʘʮʠʿʝ 

ʦʙʿʝʢʪʘ ʫ ʤʨʝʞʠ ʯʠʪʘʯʘ. ʋʚʦʜʝ ʩʝ ʩʣʝʜʝ˂ʝ ʚʝʣʠʯʠʥʝ ʨʝʣʝʚʘʥʪʥʝ ʟʘ ʘʜʝʢʚʘʪʥʦ  ʪʫʤʘʯʝʝˁ: 

ʨʝʛʠʦʥ ʧʨʝʩʝʢʘ - ROI , ʣʦʢʘʮʠʿʘ ʦʙʿʝʢʪʘ - ὒ ὼȟȟώȟ, ʧʨʘʚʦʫʛʘʦʥʠʢ ʜʝʬʠʥʠʩʘʥ ʧʨʝʤʘ 

ʤʘʢʩʠʤʘʣʥʠʤ ʠ ʤʠʥʠʤʘʣʥʠʤ ʢʦʦʨʜʠʥʘʪʘʤʘ ʫ ʨʝʛʠʦʥʫ ʢʦʿʝ ʩʫ ʧʨʝʜʩʪʘʚʝˀʥʝ ʢʘʦ 

Ὑ ὢ ȟὣ  ʠ Ὑ ὢ ȟὣ , ʙʨʦʿ ʯʠʪʘʯʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʫ ʩʚʘʢʦʿ ʤʨʝʞʠ ʪʿ. 

ʛʫʩʪʠʥʘ ʯʠʪʘʯʘ ʫ ʧʣʦʯʠ - ὔ . ὢ ὼȟώ  ʿʝ ʪʘʯʢʘ ʧʨʝʩʝʢʘ ʢʨʫʛʦʚʘ ὅ ὼȟώ  ʠ ὅ

ὼȟώ ʩʘ ʬʠʢʩʥʠʤ ʨʘʜʠʿʫʩʦʤ ὶ, ʪʘʜʘ ʩʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʿʝʜʥʘʯʠʥʝ: 

ὢ
ρ

ς
ὃὦ 

ὃ
ὼ ὼ ώ ώ

ώ ώ ὼ ὼ
, ὦ

ρ
Ѝ  

ὰ
ρ

ς
ὼ ὼ ώ ώ  

ʘ ʣʦʢʘʮʠʿʘ ʦʙʿʝʢʪʘ ʩʝ ʠʟʨʘʯʫʥʘʚʘ: 

ὒ ὼȟȟώȟ
ὼ ὼ

ς
ȟ
ώ ώ

ς
 

ʄʥʦʛʠ ʧʨʦʙʣʝʤʠ ʫ ʥʘʫʮʠ ʟʘʭʪʝʚʘʿʫ ʧʨʦʮʝʥʫ ʩʪʘʘˁ ʩʠʩʪʝʤa ʢʦʿʠ ʩʝ ʤʝˁʘʿʫ ʪʦʢʦʤ ʚʨʝʤʝʥʘ 

ʢʦʨʠʩʪʝ˂ʠ ʥʠʟ ʤʝʨʝʘˁ ʥʘʧʨʘʚʝˀʥʠʭ ʥʘ ʩʠʩʪʝʤʫ. ʂʘʢʦ ʦʙʿʝʢʘʪ ʤʦʞʝ ʙʠʪʠ ʧʨʦʠʟʚʦʥˀʦ 

ʧʦʩʪʘʚʝˀʥ ʥʘ ʧʦʢʨʝʪʥʦʿ ʪʨʘʮʠ, ʚʝʨʦʜʦʩʪʦʿʥʦʩʪ ʨʝʟʫʣʪʘʪʘ ʧʨʘ˂ʝʘˁ ʦʙʠʯʥʦ ʥʝʨʝʛʫʣʘʨʥʠʭ 

ʦʙʿʝʢʘʪʘ, ʤʝʨʝʝˁʤ ʰʫʤʘ ʠ ʩʣʫʯʘʿʥʦʛ ʢʨʝʪʘʘˁ ʦʙʿʝʢʪʘ, ʦʙʠʯʥʦ ʥʝ ʤʦʞʝ ʟʘʜʦʚʦʠˀʪʠ ʟʘʭʪʝʚ 

ʧʨʝʮʠʟʥʦʩʪʠ ʫʧʦʪʨʝʙʠˀʚʠʭ ʟʘ ʧʨʦʠʟʚʦʜʫˁ. 

ɼʘ ʙʠ ʩʝ ʧʦʚʝ˂ʘʣʘ ʧʨʝʮʠʟʥʦʩʪ ʧʨʘ˂ʝʘˁ ʠ ʧʦʙʦˀh ʘʣʘ ʝʬʠʢʘʩʥʦʩʪ ʧʨʦʠʟʚʦʜʥʦʛ ʩʠʩʪʝʤʘ, 

ʤʦʞʝ ʩʝ ʨʝʢʫʨʟʠʚʥʦ ʠʟʤʝʥʠʪʠ ʧʨʦʮʝʝˁʥʠ ʨʝʟʫʣʪʘʪ ʧʨʘ˂ʝʝˁʤ x ʤʝʨʝʝˁʤ ʨʝʟʫʣʪʘʪʘ z. 
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Bayesian ʤʝʪʦʜ ʬʠʣʪʨʠʨʘˁʘ ʿ ʝ ʜʦʙʘʨ ʠʟʙʦʨ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʦʚʝ ʬʫʥʢʮʠʿʝ ʠ ʥʘʰʠʨʦʢʦ 

ʩʪʫʜʠʨʘʥ ʫ RADAR ʩʠʩʪʝʤʠʤʘ ʟʘ ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʘʧʣʠʢʘʮʠʿʝ ʧʨʘ˂ʝʘˁ ʮʠʘˀ. ɼʘ ʙʠ ʩʝ 

ʨʝʰʠʦ ʥʝʣʠʥʝʘʨʥʠ ʧʨʦʙʣʝʤ ʨʘʟʚʠʿʝʥ ʿʝ ʥʝʣʠʥʝʘʨʥʠ Bayesian ʤʦʜʝʣ ʟʘ ʧʨʘ˂ʝʝˁ. ʋ ʮʠˀʫ 

ʨʝʰʝˁʘ ʥʝʣʠʥʝʘʨʥʦʛ Bayesian ʤʦʜʝʣʘ, ʧʦʪʨʝʙʥʘ ʿʝ ʧʨʠʤʝʥʘ ʤʝʪʦʜʘ ʧʘʨʪʠʢʫʣʘʨʥʠʭ 

ʬʠʣʪʝʨʘ ʟʘ ʧʦʚʝ˂ʘʝˁ ʪʘʯʥʦʩʪʠ ʧʨʘ˂ʝʘˁ ʠ ʧʨʦʛʥʦʟʝ ʬʦʨʤʠʨʘʘˁ ʣʦʢʘʮʠʿʘ ʦʙʿʝʢʘʪʘ, ʥʘʚʦʜʝ 

ʘʫʪʦʨʠ. ʆʚʜʝ, ʩʝ ʘʫʪʦʨʠ ʢʦʥʮʝʥʪʨʠʰʫ ʥʘ ʧʨʠʩʪʫʧ ʩʪʘʫˁ ʧʨʦʩʪʦʨʘ ʟʘ ʤʦʜʝʣʠʨʘʝˁ 

ʜʠʥʘʤʠʯʢʠʭ ʩʠʩʪʝʤʘ ʤʦʥʪʘʞʥʝ ʣʠʥʠʿʝ, ʘ ʬʦʢʫʩ ʠʤ ʿʝ ʥʘ ʜʠʩʢʨʝʪʥʦʤ ʚʨʝʤʝʥʫ 

ʬʦʨʤʫʣʘʮʠʿʝ ʧʨʦʙʣʝʤʘ. ʀʥʬʦʨʤʘʮʠʿʝ ʜʠʥʘʤʠʯʢʠʭ ʩʪʘʘˁ ʩʫ ʧʨʦʮʝʥʘ ʩʘʤʦʛ ʪʦʢʘ ʧʨʘ˂ʝʘˁ 

ʠ ʟʘʚʠʩʝ ʦʜ ʢʠʥʝʤʘʪʠʯʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʠʘˀ. 

ʅʘ ʦʩʥʦʚʫ ʧʨʝʟʝʥʪʠʨʘʥʦʛ ʩʘʤʠ ʘʫʪʦʨʠ, ʫ ʟʘʢʫˀʯʥʦʤ ʜʝʣʫ, ʠʩʪʠʯʫ ʧʨʠʤʝʥʠˀʚʦʩʪ ʫ 

ʧʨʦʮʝʩʠʤʘ ʜʝʪʝʢʮʠʿʝ ʠ ʧʦʣʦʞʘʿʘ ʫʛʨʘʜʥʠʭ (ʤʦʥʪʘʞʥʠʭ) ʜʝʣʦʚʘ ʥʘ ʤʦʥʪʘʞʥʦʿ ʧʣʦʯʠ ʢʘʦ 

ʠ ʤʦʛʫ˂ʥʦʩʪ ʧʨʘ˂ʝʘˁ ʜʝʣʦʚʘ ʜʫʞ ʪʨʘʿʝʢʪʦʨʠʿʝ ʛʜʝ ʩʝ ʨʦʙʦʪʫ ʢʘʦ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʫ 

ʜʘʿʝ ʜʦʙʨʘ ʘʣʘʪʢʘ ʫ ʮʠʫˀ ʧʦʙʦˀh ʘˁʘ ʧʨʦʠʟʚʦʜʥʦʛ ʧʨʦʮʝʩʘ ʢʦʿʘ ʫ ʩʠʩʪʝʤʫ ʧʨʘ˂ʝʘˁ 

ʟʘʭʪʝʚʘ ʠʟʚʝʩʥʘ ʧʦʙʦˀh ʘˁʘ ʤʦʜʝʣʘ ʫʧʨʘʚʘˀˁʘ. ʏʠʪʘʯʠ ʫ ʤʨʝʞʠ ʢʦʨʠʩʪʝ ʩʝ ʢʘʦ ʩʝʥʟʦʨʠ 

ʟʘ ʦʪʢʨʠʚʘˁʝ ʦʙʿʝʢʪ ʢʦʿʠ ʧʨʦʣʘʟʠ ʢʨʦʟ ˁʠʭʦʚ ʥʘʜʛʣʝʜʘʥʠ ʨʝʛʠʦʥ. ɿʘʢˀʫʯʘʢ ʢʦʿʠ ʩʝ 

ʥʝʤʠʥʦʚʥʦ ʥʘʤʝ˂ʝ, ʘ  ʦʜʥʦʩʠ ʩʝ ʥʘ ʧʨʘ˂ʝʝˁ ʜʝʣʦʚʘ ʜʠʨʝʢʪʥʦ ʿʝ ʫ ʚʝʟʠ ʩʘ ʚʝʣʠʯʠʥʦʤ 

ʤʦʥʪʘʞʥʝ ʧʣʦʯʝ ʠ ʙʨʟʠʥʝ ʢʨʝʪʘʘˁ ʧʦʢʨʝʪʥʝ ʪʨʘʢʝ, ʢʦʿʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ 

ʪʘʯʥʦʩʪ ʧʦʟʠʮʠʦʥʠʨʘʘˁ ʜʝʣʦʚʘ. 

ʈʘʜ ĂRFID driven robotic assembly for random mix manufacturingò  ʨʘʟʤʘʪʨʘ ʧʨʦʙʣʝʤʘʪʠʢʫ 

ʤʦʥʪʘʞʝ ʠ ʟʘʚʘʨʠʚʘʘˁ, ʚʦʹʝʥ ʠʥʪʝʛʨʘʮʠʦʥʠʤ ʧʨʦʮʝʩʠʤʘ  ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ (ʥʘ ʙʘʟʠ RFID-

ʘ) ʜʝʣʦʚʘ ʢʦʿʝ ʠʟʚʦʜʝ ʜʚʘ ʨʦʙʦʪʘ ʢʨʝʠʨʘʿʫ˂ʠ ʩʣʦʞʝʥʝ ʨʦʙʦʪʩʢʝ ʦʧʝʨʘʮʠʿʝ ʫ ʥʘʩʫʤʠʯʥʠʤ 

ʢʦʤʙʠʥʘʮʠʿʘʤʘ (Sotiris Makris ʝt ʘl., 2012). ɼʝʣʦʚʠ ʢʦʿʠ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʝʧʦʟʥʘʿʫ ʠʤʘʿʫ 

ʨʘʟʣʠʯʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ, ʢʘʦ ʰʪʦ ʩʫ ʜʠʤʝʥʟʠʿʝ ʠ ʤʘʪʝʨʠʿʘʣ. ʆʢʦʩʥʠʮʘ ʠʜʝʿʝ ʨʘʜʘ 

ʜʦʣʘʟʠ  ʧʨʝʢʦ ʥʘʫʯʥʠʭ ʠʩʪʨʘʞʠʚʘʘˁ ʩʧʨʦʚʝʜʝʥʠʭ ʫ ʘʫʪʦʤʦʙʠʣʩʢʦʿ ʠʥʜʫʩʪʨʠʿʠ. 

ʈʦʙʦʪʩʢʫ ˂ʝʣʠʿʫ ʯʠʥʝ ʜʚʘ ʨʦʙʦʪʘ ʦʜ ʢʦʿʠʭ ʿʝʜʘʥ ʧʨʠʭʚʘʪʘ ʜʝʣʦʚʝ ʢʦʿʠ ʪʨʝʙʘ ʜʘ ʩʝ 

ʧʨʝʧʦʟʥʘʿʫ, ʘ ʜʨʫʛʠ ʿʝ ʟʘʜʫʞʝʥ ʟʘ ʠˁʭʦʚʦ ʟʘʚʘʨʠʚʘʝˁ, ʢʦʨʠʩʪʝ˂ʠ ʪʘʯʢʫ ʦʪʧʦʨʘ 

ʟʘʚʘʨʠʚʘʘˁ. ʉʘʤʠ ʜʝʣʦʚʠ ʩʝ ʨʘʟʣʠʢʫʿʫ ʧʨʝʤʘ ʜʠʤʝʥʟʠʿʘʤʘ ʠ ʤʘʪʝʨʠʿʘʣʠʤʘ ʢʦʿʠ ʯʠʥʝ 

ʦʩʥʦʚʥʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʮʝʩʘ. ʎʠ ˀʦʚʦʛ ʠʩʪʨʘʞʠʚʘʘˁ ʿʝ ʜʘ ʩʝ ʦʤʦʛʫ˂ʠ ʣʦʛʠʯʢʘ 

ʢʦʥʪʨʦʣʘ ʨʦʙʦʪʩʢʝ ˂ʝʣʠʿʝ, ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʿʫ ʨʘʟʥʠ ʜʝʣʦʚʠ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʟʘʚʘʨʝʥʠ, ʜʘ ʩʝ 

ʠʜʝʥʪʠʬʠʢʫʿʫ ʜʠʤʝʥʟʠʿʝ ʠ ʤʘʪʝʨʠʿʘʣ ʩʧʦʿʝʥʠʭ ʜʝʣʦʚʘ. ɹʘʟʠʨʘʥʦ ʥʘ ʧʨʦʮʝʩʫ 

ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ, ʨʦʙʦʪʠ, ʧʨʝʤʘ ʠʜʝʿʠ ʘʫʪʦʨʘ, ʙʠ ʪʨʝʙʘʣʠ ʜʘ ʧʦʢʨʝʥʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠ 

ʧʨʦʛʨʘʤ ʜʘ ʙʠ ʠʟʚʝʣʠ ʨʫʢʦʚʦʜʝ˂ʝ ʠ ʫʣʘʟʥʝ ʧʨʦʮʝʩʝ ʢʘʦ ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥo ʥʘ ʩʣʠʮʠ 3.11. 

 

ʉʪʘʥʠʮʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛɼʦʣʘʟʘʢ ʜʝʣʘ ʟʘ ʧʨʘ˂ʝˁʝʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʜʝʣʘ
ʂʦʤʫʥʠʢʘʮʠʿʘ ʩʘ 

ʨʦʙʦʪʩʢʦʤ ˂ʝʣʠʿʦʤ

 

ʉʣʠʢʘ 3.11 ʇʨʦʮʝʩ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʜʝʣʦʚʘ ʠ ʨʦʙʦʪʩʢʘ ʤʦʥʪʘʞʘ (ʧʨʠʣʘʛʦʹʝʥʦ ʧʨʝʤʘ 

Sotiris Makris ʝt ʘl., 2012) 
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ʊʘʙʝʣʘ 3.1 ʂʦʤʧʘʨʘʮʠʿʘ RFID, barcode ʠ QR ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ (ʧʨʝʫʟʝʪʦ 

ʠʟ Wyld D, 2006 ʠ Arendarenko E.,2009). 

 Barcode QR code RFID 

ɿʘʭʪʝʚʘʿʫ ʦʧʪʠʯʢʫ 

ʚʠʜˀʠʚʦʩʪ ʟʘ ʯʠʪʘʝˁ 
ʜʘ ʜʘ ʥʝ 

ɺʠʰʝʩʪʨʫʢo ʯʠʪʘʝˁ ʪʘʛʘ ʥʝ ʥʝ ʜʘ (ʜʦ ʭʠʘˀʜʫ) 

ʉʧʦʩʦʙʥʦʩʪ ʜʘ ʩʝ ʠʟʙʦʨʝ ʩʘ 

ʪʝʰʢʠʤ ʧʨʘˀʚʠʤ ʩʨʝʜʠʥʘʤʘ 
ʤʘʣʘ ʤʘʣʘ ʚʠʩʦʢʘ 

ʋʜʘˀʝʥʦʩʪ ʦʜ ʯʠʪʘʯʘ ʜʦ 4 m ʜʦ 4 m 
30 cm ʚʠʰʝ ʦʜ  

100 m 

ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʪʠʧʘ 

ʧʨʝʜʤʝʪʘ 
ʜʘ ʜʘ ʜʘ 

ʉʧʦʩʦʙʥʦʩʪ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ 

ʩʧʝʮʠʬʠʯʥʦʛ ʧʨʝʜʤʝʪʘ 
ʥʝ ʥʝ ʜʘ 

ʄʦʛʫ˂ʥʦʩʪ ʘʞʫʨʠʨʘʘˁ 

ʩʘʯʫʚʘʥʠʭ ʧʦʜʘʪʘʢʘ 
ʥʝ ʥʝ ʜʘ 

ʂʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ ʢʦʿʠ 

ʤʦʛʫ ʙʠʪʠ ʩʘʯʫʚʘʥʠ 
20 ʮʠʬʘʨʘ ʜʦ 3 Kb ʜʦ 128 Kb 

ʀʟʚʦʨʠ ʠʥʪʝʨʬʝʨʝʥʮʠʿʝ  
ʧʨˀʘʚʰʪʠʥʘ, 

ʬʠʟʠʯʢʝ ʧʨʝʧʨʝʢʝ 

ʧʨˀʘʚʪhʠʥʘ, 

ʬʠʟʠʯʢʝ ʧʨʝʧʨʝʢʝ 
ʤʘʛʥʝʪʥʘ ʧʦʘˀ 

ʉʧʦʩʦʙʥʦʩʪ ʜʘ ʩʝ ʧʨʘʪʠ 

ʧʨʠʩʫʩʪʚʦ ʜʝʣʦʚʘ 
ʥʝ ʥʝ ʜʘ  

ʎʝʥʘ ʥʠʩʢʘ ʥʠʩʢʘ ʩʨʝʜʠˁ 

 

Aʫʪʦʨʠ ʧʦʨʝʜ ʦʧʰʪʝ ʧʦʟʥʘʪʠʭ ʦʩʦʙʠʥʘ ʠ ʪʠʧʦʚʘ ʩʝʥʟʦʨʘ ʧʨʠʤʝˁʝʥʠʭ ʢʦʜ ʨʦʙʦʪʩʢʠʭ 

ʩʠʩʪʝʤʘ ʥʘʚʦʜʝ ʨʘʟʣʦʛʝ ʟʙʦʛ ʢʦʿʠʭ ʠʩʪʝ ʥʝ ʬʘʚʦʨʠʟʫʿʫ ʠʣʠ ʠʭ ʥʝ ʤʦʛʫ ʧʨʠʤʝʥʠʪʠ ʫ 

ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʿʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʠ ʟʘʚʘʨʠʚʘˁʘ ʫ ʨʦʙʦʪʩʢʦʿ ˂ʝʣʠʿʠ. ʆʚʫ ʯʠˁʝʥʠʮʫ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʪʘʙʝʣʦʤ ʥʘʚʝʜʝʥʦʤ ʫ ʚʠʰʝ ʥʘʫʯʥʠʭ ʨʘʜʦʚʘ ʢʦʿʘ ʿʝ ʠ ʧʨʝʟʝʥʪʠʨʘʥʘ ʪʘʙʝʣʦʤ 

3.1. (Wyld D, 2006 ; Arendarenko E., 2009). 

Aʥʘʣʠʟʠʨʘʿʫ˂ʠ ʥʘʫʯʥʫ ʣʠʪʝʨʘʪʫʨʫ ʠ ʜʦʥʦʩʝ˂ʠ ʟʘʢʫˀʯʢʝ ʠʟ ʪʘʙʝʣʘ, ʧʨʝ ʫʩʚʘʿʘʘˁ 

ʢʦʥʢʨʝʪʥʠʭ ʨʝʰʝʘˁ ʟʘ ʥʘʚʝʜʝʥʫ ʧʨʦʙʣʝʤʘʪʠʢʫ, ʘʫʪʦʨʠ ʫʩʚʘʿʘʫʿ ʩʣʝʜʝ˂ʝ: 

¶ ɻʝʦʤʝʪʨʠʿʘ ʩʢʣʦʧʝˀʥʠʭ ʜʝʣʦʚʘ ʿʝ ʪʘʢʦ ʢʦʤʧʣʝʢʩʥʘ ʠ ʟʘʭʪʝʚʥʘ ʜʘ ʫ ʩʣʫʯʘʿʝʚʠʤʘ 

ʧʨʠʤʝʥʝ ʙʘʨ-ʢʦʜʘ ʪʨʘʞʠ ʠʟʥʘʣʘʞʝʝˁ ʜʦʙʨʝ ʣʦʢʘʮʠʿʝ ʥʘ ʧʨʝʜʤʝʪʫ ʠ ʜʦʙʨʝ 

ʦʨʠʿʝʥʪʘʮʠʿʝ ʥʘʣʝʧʥʠʮʝ (ʦʟʥʘʢʝ) ʜʘ ʙʠ ʩʝ ʦʚʘ ʪʝʭʥʦʣʦʛʠʿʘ ʤʦʛʣʘ ʧʨʦʯʠʪʘʪʠ ʠ 

ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʠʪʠ. RFID ʥʠʿʝ ʪʦʣʠʢʦ ʟʘʭʪʝʚʘʥ ʰʪʦ ʩʝ ʪʠʯʝ ʦʨʠʿʝʥʪʘʮʠʿʝ (ʟʘʚʠʩʠ 

ʦʜ ʪʘʛʘ ʠ ʪʝʭʥʦʣʦʛʠʿʝ ʘʥʪʝʥʝ) ʠ ʥʝ ʟʘʭʪʝʚʘ ʜʠʨʝʢʪʘʥ ʢʦʥʪʘʢʪ ʩʘ ʯʠʪʘʯʝʤ ʠ ʪʘʛʦʤ. 

¶ ʄʦʛʫ˂ʥʦʩʪ ʜʘ RFID ʪʘʛʦʚʠ ʙʫʜʫ ʨʝʧʨʦʛʨʘʤʠʨʘʥʠ, ʢʦʤʙʠʥʦʚʘʥʠ ʩʘ ʟʥʘʯʘʿʥʦ 

ʚʝʣʠʢʠʤ ʩʢʣʘʜʠʰʪʝʝˁʤ ʧʦʜʘʪʘʢʘ ʦʤʦʛʫ˂ʘʚʘ ʢʦʥʩʪʘʥʪʥʦ ʦʙʥʘʚʘˀˁʝ ʩʪʘʪʫʩʘ ʢʘʢʦ 

ʩʝ ʧʨʦʠʟʚʦʜ ʧʦʤʝʨʘ, ʪʿ. ʪʝʭʥʦʣʦʰʢʠ ʥʘʧʨʝʜʫʿʝ. ʆʚʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʫʯʠʥʠ ʩʘ QR ʠ 

ʙʘʨ-ʢʦʜ ʪʝʭʥʦʣʦʛʠʿʦʤ ʢʦʿʘ ʩʘʤʦ ʦʤʦʛʫ˂ʘʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʪʠʧʘ ʜʝʣʦʚʘ ʘʣʠ ʥʝ ʠ 

ʠˁʭʦʚ ʦʧʠʩ. 

¶ ʏʠˁʝʥʠʮʘ ʜʘ ʙʘʨ-ʢʦʜʦʚʠ ʫʤʝʿʫ ʜʘ ʥʝ ʨʘʜʝ ʜʦʢ ʩʝ ʢʦʨʠʩʪʝ ʫ ʧʨʘʰʘˁʚʠʤ 

ʧʨʦʩʪʦʨʠʿʘʤʘ ʪʦ ʧʨʦʤʦʚʠʰʝ ʢʦʨʠʰ˂ʝʝˁ RFID ʪʘʛʦʚʘ ʢʦʿʠ ʥʠʩʫ ʟʘʩʥʦʚʘʥʠ ʥʘ 

ʪʝʭʥʦʣʦʛʠʿʠ ʦʧʪʠʯʢʦʛ ʩʢʝʥʠʨʘʘˁ. 
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¶ ʄʦʛʫ˂ʥʦʩʪ ʜʘ RFID ʪʘʛʦʚʠ ʥʘʜʛʣʝʜʘʿʫ ʜʦʣʘʞʝʝˁ, ʦʜʣʘʞʝˁʝ ʢʘʦ ʠ ʧʨʠʩʫʩʪʚʦ 

ʦʜʨʝʹʝʥʦʛ ʜʝʣʘ ʦʤʦʛʫ˂ʘʚʘ ʙʦʝˀ ʩʥʘʣʘʞʝʝˁ ʦʢʦ ʧʨʘʚʮʘ ʢʨʝʪʘʘˁ (ʧʫʪʘʝˁ) 

ʧʨʦʠʟʚʦʜʘ ʠ ʣʦʢʘʮʠʿʝ. 

Aʫʪʦʨʠ ʠʩʪʠʯʫ ʜʘ RFID ʪʝʭʥʦʣʦʛʠʿʘ ʫ ʢʦʥʢʨʝʪʥʦʤ ʧʨʦʮʝʩʫ ʜʠʨʝʢʪʥʦ ʫʪʠʯʝ ʥʘ 

ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʠʩʪʦʛ. ɻʣʘʚʥʠ ʫʩʣʦʚ ʚʘʣʠʜʘʥ ʟʘ ʪʘʯʘʥ ʧʨʦʮʝʩ ʩʢʫʧʘˀˁʘ ʠʥʬʦʨʤʘʮʠʿʘ 

ʩʝʥʟʦʨʦʤ, ʫ ʦʚʦʤ ʧʨʦʮʝʩʫ ʟʘʚʘʨʠʚʘʘˁ, ʿʝ ʜʘ ʩʚʘʢʠ ʜʝʦ ʙʫʜʝ ʠʜʝʥʪʠʬʠʢʦʚʘʥ, ʠ ʜʘ ʤʫ ʿʝ 

ʧʦʟʥʘʪʘ ʧʦʟʠʮʠʿʘ ʠ ʦʨʠʿʝʥʪʘʮʠʿʘ.  

ʄʝʪʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʩʘ ʫʛʨʘʹʝʥʦʤ ʩʝʥʟʦʨʩʢʦʤ ʦʧʨʝʤʦʤ ʫ ʨʦʙʦʪʩʢʫ ˂ʝʣʠʿʫ ʟʘʩʥʦʚʘʥʘ 

ʝʿ ʥʘ ʯʠʪʘʫˁ ʨʝʬʝʨʝʥʪʥʦʛ ʙʨʦʿʘ, ʢʦʿʠ ʩʝ ʯʫʚʘ ʫ RFID ʪʘʛʫ. ʂʘʜ ʿʝ ʜʝʦ ʩʢʝʥʠʨʘʥ ʠ ʜʦʙʠʿʝʥ 

ʧʦʜʘʪʘʢ ʦ ʨʝʬʝʨʝʥʪʥʦʤ ʙʨʦʿʫ ʤʦʛʫ˂ʝ ʿʝ ʩʘʛʣʝʜʘʪʠ ʠʟ ʙʘʟʝ ʤʘʪʝʨʠʿʘʣʘ ʠ ʧʨʦʮʝʩʘ, ʫ 

ʨʝʘʣʥʦʤ ʧʨʦʮʝʩʥʦʤ ʚʨʝʤʝʥʫ ʩʣʝʜʝ˂ʝ: ʛʝʦʤʝʪʨʠʿʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ, ʜʠʤʝʥʟʠʿʝ, 

ʧʘʨʘʤʝʪʨʝ ʢʘʦ ʟʘʭʪʝʚʝ ʟʘ ʦʙʨʘʜʫ, ʠ ʝʚʝʥʪʫʘʣʥʦ ʥʘʧʦʤʝʥʝ ʟʘ ʦʪʢʣʘʘˁˁʝ ʧʨʦʙʣʝʤʘ ʠ ʜʨ. 

ʅʘʿʙʠʪʥʠʿʝ ʠʥʬʦʨʤʘʮʠʿʝ ʟʘ ʢʨʝʠʨʘʝˁ ʧʨʦʮʝʩʘ ʩʫ ʜʠʤʝʥʟʠʿʝ ʜʝʣʦʚʘ ʠ ʚʨʩʪʝ ʤʘʪʝʨʠʿʘʣʘ. 

Aʫʪʦʤʘʪʠʟʘʮʠʿʘ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʠ ʧʨʦʮʝʩ ʦʤʦʛʫ˂ʘʚʘ ʜʝʰʘʚʘʘˁ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʫ 

ʨʦʙʦʪʩʢʦʿ ˂ʝʣʠʿʠ ʢʦʿʘ ʜʦʥʦʩʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʧʨʦʮʝʩʥʝ ʨʘʜʝˁ ʧʨʝʤʘ ʜʝʣʫ ʠ ʧʨʠʤʝʫˁʿʫ˂ʠ 

ʘʜʝʢʚʘʪʥʝ, ʪʘʯʥʦ ʧʨʝʜʚʠʹʝʥʝ, ʧʨʦʛʨʘʤʝ ʢʦʿʝ ʨʦʙʦʪ ʪʨʝʙʘ ʜʘ ʢʦʨʠʩʪʠ. 

ʇʨʠʥʮʠʧ ʿʝ ʜʘ ʩʝ RFID ʪʘʛ ʧʨʠʯʚʨʩʪʠ ʟʘ ʜʝʣʦʚʝ, ʢʦʿʠ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʘʪʝ. RFID ʘʥʪʝʥʘ 

(ʯʠʪʘʯ) ʿʝ ʤʦʥʪʠʨʘʥ ʥʘ ʩʪʘʥʠʮʠ (ʩʪʦʣʫ) ʢʦʿʠ ʧʨʠʜʨʞʘʚʘ ʜʝʣʦʚʝ. ʏʠʤ ʩʝ ʜʝʣʦʚʠ ʧʦʩʪʘʚʝ 

ʥʘ ʩʪʘʥʠʮʫ, ʛʝʥʝʨʠʰʝ ʩʝ ʜʦʛʘʹʘʿ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ĂARRIVALῤ (ʜʦʣʘʟʘʢ). ʄʦʜʫʣ ĂRFID 

events processingῤ  (ʜʦʛʘʹʘʿ ʟʘ ʦʙʨʘʜʫ) ʫʥʦʩʠ ʦʚʫ ʧʨʦʤʝʥʫ ʫ ʙʘʟʫ ʧʦʜʘʪʘʢʘ ʠ ʯʫʚʘ ʿʝ ʫ 

ʨʝʣʘʮʠʦʥʦʿ ʙʘʟʠ ʧʦʜʘʪʘʢʘ. ʀʩʪʠ ʤʦʜʫʣ ʢʨʝʠʨʘ ʬʘʿʣ ʢʦʿʠ ʩʘʜʨʞʠ ʠʥʬʦʨʤʘʮʠʿʝ ʚʘʨʠʿʘʥʪʠ 

(ʢʦʤʙʠʥʘʮʠʿʠ) ʜʝʣʘ ʢʦʿʠ ʿʝ ʫ ʩʪʘʥʠʮʠ. ʆʚʘ ʯʠʝˁʥʠʮʘ ʿʝ ʜʦʚʦʥˀʘ ʜʘ ʨʦʙʦʪ ʠʟʘʙʝʨʝ 

ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʛʝʦʤʝʪʨʠʿʫ ʧʫʪʘʝˁ ʠ ʧʨʦʛʨʘʤ ʟʘ ʚʦʹʝʝˁ ʦʧʝʨʘʮʠʿʝ. ʀʟʘʙʨʘʥʘ ʧʫʪʘˁʘ  ʿʝ 

ʫʧʨʘʚˀʠʚʘ ʧʫʪʝʤ ʢʦʥʪʨʦʣʝʨʘ ʨʦʙʦʪʘ, ʘ ʧʨʝʜʩʪʘʚʝˀʥ ʿʝ ʤʦʜʫʣʦʤ ĂRobot event handlingῤ 

(ʨʦʙʦʪ ʫʧʨʘʚʘˀ ʩʣʫʯʘʿʥʠʤ ʜʝʣʦʤ). ʇʦʩʣʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʨʦʙʦʪ ʫʟʠʤʘ ʜʝʣʦʚʝ. ʋʿʝʜʥʦ ʩʝ 

ʛʝʥʝʨʠʰʝ ĂPICKUPῤ ʩʣʫʯʘʿ (ʜʦʛʘʹʘʿ) ʢʦʿʠ ʢʦʥʪʨʦʣʠʰʝ ʠʟʚʨh ʘʚʘʝˁ ʮʠʢʣʫʩʘ. ʈʦʙʦʪʠ 

ʦʙʘʚʘˀʿʫ ʤʘʥʠʧʫʣʘʮʠʿʫ ʠ ʟʘʚʘʨʠʚʘʝˁ ʜʝʣʦʚʘ ʫ ʟʘʿʝʜʥʠʯʢʦʤ, ʢʦʦʧʝʨʘʪʠʚʥʦʤ, ʜʝʣʦʚʘʫˁ. 

ʇʦʪʦʤ ʩʝ ʜʝʣʦʚʠ ʩʘ ʟʘʚʘʨʝʥʠʤ ʩʧʦʿʝʤ ʧʦʥʦʚʦ ʦʜʣʘʞʫ ʥʘ ʩʪʘʥʠʯʥʠ ʩʪʦ. RFID ʘʥʪʝʥʝ 

(ʯʠʪʘʯ) ʩʘʜʘ ʧʦʥʦʚʦ ʛʝʥʝʨʠʰʫ (ʜʦʛʘʹʘʿ) ʩʣʫʯʘʿ ĂARRIVALῤ. ʅʘ ʢʨʘʿʫ ʧʨʦʠʟʚʦʜ ʩʝ ʫʢʣʘʘˁ 

ʠʟ ʩʪʘʥʠʮʝ. ʉʚʠ ʩʣʫʯʘʿʝʚʠ ʩʝ ʦʙʨʘʹʫʿʫ ʫ ĂRFID events processingῤ ʤʦʜʫʣʫ ʩʘ ʧʦʪʨʝʙʥʠʤ 

ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʟʘ ʨʦʙʦʪʝ. ʂʦʤʫʥʠʢʘʮʠʿʘ ʿʝ ʦʩʪʚʘʨʠʚʘ ʧʨʝʢʦ Ethernet ʠʥʪʝʨʬʝʿʩʘ ʠ 

ʧʨʝʜʚʠʹʝʥʠʤ ʨʦʙʦʪʩʢʠʤ ʢʦʥʪʨʦʣʝʨʠʤʘ. ʋʙʨʟʦ ʥʘʢʦʥ ʰʪʦ ʿʝ ʧʨʠʤʝˀʥʘ ʦʩʥʦʚʥʘ 

ʠʥʬʦʨʤʘʮʠʿʘ ʦʥʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʯʠʪʘ ʠ ʠʜʝʥʪʠʬʠʢʫʿʝ ʜʝʦ ʢʦʿʠʤ ʩʝ ʫʧʨʘʚʘˀ. ʊʘʜʘ ʩʝ 

ʜʨʫʛʠ ʨʦʙʦʪ ʦʙʘʚʝʰʪʘʚʘ ʧʦʤʦ˂ʫ DEVICENET ʤʨʝʞʝ ʫ ʢʦʤ ʩʫ ʧʦʚʝʟʘʥʘ ʦʙʘ ʨʦʙʦʪʘ ʢʦʿʘ 

ʨʘʟʤʝʫˁʿʫ ʩʠʛʥʘʣʝ. 

ʋ ʜʘʝˀʤ ʜʝʣʫ ʪʝʢʩʪʘ ʩʫ ʧʨʝʜʩʪʘʚʝˀʥʝ ʦʩʥʦʚʥʝ ʠʜʝʿʝ ʘʫʪʦʨʘ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʘʨʭʠʪʝʢʪʫʨʝ 

RFID-ʘ ʠ ʨʦʙʦʪʠʟʦʚʘʥʦʛ ʩʘʩʪʘʚʘˀˁʘ ʜʝʣʦʚʘ. ɱʝʜʥʫ ʚʨʩʪʫ ʜʝʣʘ ʯʠʥʝ ʧʦʜʥʝ ʧʣʦʯʝ ʩʘ ʩʚʦʿʠʤ 

ʚʘʨʠʿʘʥʪʥʠʤ ʨʝʰʝʠˁʤʘ: 

¶ ɺʘʨʠʿʘʥʪʘ 1 ʿʝ ʧʦʜʥʘ ʧʣʦʯʘ ʥʦʨʤʘʣʥʝ ʜʫʞʠʥʝ, ʧʨʝʩʦʚʘʥʘ ʫ ʯʝʣʠʢʫ 

¶ ɺʘʨʠʿʘʥʪʘ 2 ʿʝ ʧʦʜʥʘ ʧʣʦʯʘ ʥʦʨʤʘʣʥʝ ʜʫʞʠʥʝ, ʘʣʠ ʿʝ ʧʨʝʩʦʚʘʥʘ ʧʦʤʦ˂ʫ ʫʤʠʨʝʥʠʭ 
ʯʝʣʠʯʥʠʭ ʤʘʪʝʨʠʿʘʣʘ 

¶ ɺʘʨʠʿʘʥʪʘ 3 ʿʝ ʧʦʜʥʘ ʧʣʦʯʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʯʝʣʠʢʫ, ʩʘ ʧʨʦʜʫʞʝʮʠʤʘ ʟʘʢʘʯʝʥʠʤ ʥʘ 

ʝˁʥʝ ʢʨʘʿʝʚʝ, ʰʪʦ ʿʝ ʯʠʥʝ ʜʫʞʠʤ. ʆʚʘ ʚʘʨʠʿʘʥʪʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʠʟʛʨʘʜʫˁ ʚʘʛʦʥʩʢʠʭ 

ʚʝʨʟʠʿʘ ʧʫʪʥʠʯʢʠʭ ʚʦʟʠʣʘ, 

ʜʦʢ ʿʝ ʜʨʫʛʘ ʚʨʩʪʘ ʜʝʣʘ ʪʫʥʝʣ ʩʘ ʩʚʦʿʦʤ ʩʘ ʩʚʦʿʦʤ: 
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¶ ʜʫʛʦʤ ʚʘʨʠʿʘʥʪʦʤ. 

ʆʧʝʨʘʪʦʨ ʧʫʥʠ ʜʦʝˁ ʧʣʦʯʝ ʥʘ ʩʪʦʣʫ ʟʘ ʧʫʝˁˁʝ ʫ ˂ʝʣʠʿʠ. ʉʪʦ ʟʘ ʧʫʝˁˁʝ ʿʝ ʜʠʟʘʿʥʠʨʘʥ 

ʪʘʢʦ ʜʘ ʤʦʞʝ ʧʨʠʭʚʘʪʠʪʠ ʩʚʝ ʦʯʝʢʠʚʘʥʝ ʜʝʣʦʚʝ, ʥʘ ʥʘʯʠʥ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʩʚʠ ʜʝʣʦʚʠ 

ʦʩʪʘʥʫ ʩʪʘʙʠʣʥʠ ʠ ʧʦʟʠʮʠʦʥʠʨʘʥʠ ʫ ʧʨʝʜʚʠʹʝʥʦʤ ʧʦʣʦʞʘʿʫ. RFID ʘʥʪʝʥʘ (ʜʝʦ ʯʠʪʘʯʘ), 

ʩʪʘʚʝˀʥʘ ʠʩʧʦʜ ʩʪʦʣʘ ʟʘ ʧʫʝˁˁʝ, ʢʦʨʠʩʪʠ ʩʝ ʜʘ ʜʝʪʝʢʪʫʿʝ ʜʦʣʘʟʘʢ ʜʝʣʦʚʘ ʫ ˂ʝʣʠʿʠ. 

ʄʘʛʥʝʪʥʠ ʪʘʛʦʚʠ RFID-a ʢʦʿʠ ʩʘʜʨʞʝ ʜʝʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʦʛ ʙʨʦʿʘ ʩʫ ʧʨʠʯʚʨʰ˂ʝʥʠ ʥʘ 

ʩʚʘʢʠ ʜʝʦ ʧʨʝ ʧʦʩʪʘʚˀ ʘˁʘ ʥʘ ʩʪʦ. 

¶ ʆʧʝʨʘʪʝʨ ʫʯʠʪʘʚʘ ʜʝʣʦʚʝ ʟa ʪʨʘʥʩʧʦʨʪ ʜʦ ʨʘʜʥʦʛ ʩʪʦʣʘ ʫʥʫʪʘʨ ˂ʝʣʠʿʝ. ʂʘʦ ʰʪʦ ʿʝ 
ʥʘʚʝʜʝʥʦ, ʨʘʜʥʠ  ʩʪʦ ʿʝ ʧʨʦʿʝʢʪʦʚʘʥ ʜʘ ʧʨʠʤʠ ʩʚʝ ʧʨʝʜʚʠʹʝʥʝ ʜʝʣʦʚʝ ʢʦʿʝ 

ʫʯʝʩʪʚʫʿʫ ʫ ʨʘʟʣʠʯʠʪʠʤ ʩʮʝʥʘʨʠʿʘʤʘ ʟʘʚʘʨʠʚʘʘˁ, ʪʘʢʦ ʜʘ ʩʫ ʠʩʢʦʨʠʰ˂ʝʥʝ ʩʚʝ 

ʬʫʥʢʮʠʦʥʘʣʥʝ ʦʩʦʙʠʥʝ ʧʦʤʦ˂ʥʦʛ ʧʨʠʙʦʨʘ ʥʘ ʜʝʣʫ ʢʦʿʠ ʿʝ ʢʦʨʠʰ˂ʝʥ ʟʘ 

ʧʦʟʠʮʠʦʥʠʨʘʝˁ, ʨʫʢʦʚʘʝˁ (ʪʨʥʦʚʠ ʟʘ ʣʦʮʠʨʘʝˁ, ʯʝʧʦʚʠ ʠʪʜ.), ʜʘʿʫ˂ʠ ʤʦʛʫ˂ʥʦʩʪ 

ʜʝʣʫ ʜʘ ʦʩʪʘʥʝ ʬʠʢʩʠʨʘʥ ʫ ʧʨʦʩʪʦʨʫ. 

¶ RFID ʘʥʪʝʥʘ ʧʦʩʪʘʚʝˀʥʘ ʠʩʧʦʜ ʤʝʩʪʘ ʧʫʝˁˁʘ ʩʪʦʣʘ ʢʦʨʠʩʪʠ ʩʝ ʟʘ ʜʝʪʝʢʮʠʿʫ, 

ʜʦʣʘʟʘʢ ʜʝʣʦʚʘ ʫʥʫʪʘʨ ˂ʝʣʠʿʝ. ʄʘʛʥʝʪʥʠ RFID ʪʘʛʦʚʠ ʠʣʠ ʥʘʣʝʧʥʠʮʝ, ʢʦʿʠ ʩʘʜʨʞʝ 

ʜʝʦ ʠʜʝʥʪʠʬʠʢʘʮʠʿe ʜʦʣʘʟʥʦʛ ʙʨʦʿʘ, ʩʫ ʚʝʟʘʥʠ ʟʘ ʩʚʘʢʠ ʜʝʦ ʧʨʝʪʭʦʜʥʦ. ʇʨʝʢʦ 

ʘʥʪʝʥʘ RFID ʦʙʘʚʝʰʪʘʚʘ ʩʠʩʪʝʤ ʦ ʧʨʠʩʫʪʥʦʩʪʠ ʪʿ. ʜʦʣʘʩʢʫ ʘʞʫʨʠʨʘʝˁʤ 

ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʪʘʙʝʣʝ ʫ ʣʦʢʘʣʥʦʿ ʙʘʟʠ ʧʦʜʘʪʘʢʘ. ĂARRIVALò (ʜʦʣʘʟʘʢʘ) ʠ ĂPICKUPò 

(ʫʟʠʤʘʘˁ)ò  ʩʫ ʛʣʘʚʥʠ ʜʦʛʘʹʘʿʠ ʢʦʿʝ ʧʨʘʪʠ RFID ʩʠʩʪʝʤ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʚʨʝʤʝʥʩʢʝ 

ʦʟʥʘʢʝ ʩʝ ʪʘʢʦʹʝ ʝʚʠʜʝʥʪʠʨʘʿʫ ʫ ʙʘʟʠ ʧʦʜʘʪʘʢʘ, ʯʠʤʝ ʩʝ  ʦʤʦʛʫ˂ʘʚʘ ʜʠʨʝʢʪʘʥ 

ʧʨʠʩʪʫʧ ʣʦʢʘʮʠʿʠ ʜʝʣʘ ʿʝ ʫ ʦʢʚʠʨʫ ʧʦʛʦʥʘ. 

¶ ʂʘʜʘ ʿʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʜʝʣʦʚʘ ʿʝ ʟʘʚʨʰʝʥʘ, ʣʦʢʘʣʥʠ ʨʘʯʫʥʘʨ ʢʦʨʠʩʪʠ ʜʝʦ ID ʜʘ 

ʧʨʝʫʟʤʝ ʦʩʦʙʠʥʝ ʤʘʪʝʨʠʿʘʣʘ ʠ ʛʝʥʝʨʠʰʝ ʠʟʣʘʟ ʥʘ ʢʦʥʪʨʦʣʝʨʫ ˂ʝʣʠʿʝ ʢʦʿʘ ʫʢʘʟʫʿʝ 

ʥʘ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠ ʪʠʧ ʤʘʪʝʨʠʿʘʣʘ. ɺʝʟʘ ʩʘ ʨʦʙʦʪʦʚʠʤ ʢʦʥʪʨʦʣʝʨʠʤʘ ʤʦʞʝ ʙʠʪʠ 

ʨʝʘʣʠʟʦʚʘʥʘ ʫ ʣʦʢʘʣʥʦʿ Ethernetnet ʤʨʝʞʠ. 

¶ ʈʦʙʦʪ ʧʨʠ ʨʫʢʦʚʘʫˁ ʢʦʨʠʩʪʠ ʤʦʜʫʣʘʨʥʠ gripper (ʭʚʘʪʘʢˀʫ) ʜʘ ʧʦʢʫʧʠ ʦʙʘ ʜʝʣʘ ʩʘ 

ʨʘʜʥʦʛ ʩʪʦʣʘ. ʍʚʘʪʘʢˀʘ ʿʝ ʛʝʦʤʝʪʨʠʿʩʢʘ ʭʚʘʪʘʢˀʘ ʧʨʝʜʚʠʹʝʥʘ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ 

ʦʜʨʞʘʚʘʝˁ ʦʙʝ ʢʦʤʧʦʥʝʥʪʝ ʫ ʦʜʨʝʹʝʥʦʤ ʨʝʣʘʪʠʚʥʦʤ ʧʦʣʦʞʘʿʫ, ʿʝʜʘʥ ʧʨʝʤʘ 

ʜʨʫʛʦʤ, ʜʘ ʙʠ ʩʝ ʧʦʩʪʠʛʣʘ ʪʘʯʥʘ ʛʝʦʤʝʪʨʠʿʘ ʬʠʥʘʣʥʦʛ ʧʨʦʠʟʚʦʜʘ. ɱʝʜʥʦʩʪʘʚʥʝ 

ʧʥʝʫʤʘʪʩʢʝ ʩʪʝʛʝ ʩʫ ʧʦʩʪʘʚʝˀʥʝ ʥʘ ʭʚʘʪʘʮˀʠ ʠ ʢʦʨʠʩʪʝ ʩʝ ʟʘ ʩʪʝʟʘʝˁ ʜʝʣʘ. 

¶ ʇʨʠʩʫʩʪʚʦ ʩʝʥʟʦʨʘ, ʤʦʥʪʠʨʘʥʠʭ ʥʘ ʤʦʜʫʣʘʨʥʠʤ ʭʚʘʪʘʢˀʘʤʘ, ʢʦʨʠʩʪʝ ʩʝ ʟʘ 

ʦʜʨʝʹʠʚʘʝˁ ʜʫʞʠʥʝ ʜʝʣʘ. ʉʝʥʟʦʨʠ ʩʝ ʪʘʢʦʹʝ ʢʦʨʠʩʪʝ ʜʘ ʙʠ ʦʙʝʟʙʝʜʠʣʠ ʜʘ ʜʝʦ 

ʦʩʪʘʿʝ ʥʘ ʭʚʘʪʘʮˀʠ ʪʦʢʦʤ ʪʨʘʿʘʘˁ ʧʨʦʮʝʩʘ ʤʦʥʪʘʞʝ. 

¶ ʉʠʛʥʘʣ ʩʝʥʟʦʨʘ, ʫ ʧʨʝʪʭʦʜʥʦʤ ʢʦʨʘʢʫ, ʟʘʿʝʜʥʦ ʩʘ ʠʟʣʘʟʦʤ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʢʦʨʘʢʘ, 

ʢʦʨʠʩʪʠ ʩʝ ʦʜ ʩʪʨʘʥʝ ʢʦʥʪʨʦʣʦʨʘ ˂ʝʣʠʿʝ, ʢʘʢʦ ʙʠ ʩʝ ʜʦʥʝʣʝ ʦʜʣʫʢʝ ʦ ʪʦʤʝ ʢʦʿʠ 

ʧʨʦʛʨʘʤʠ ʟʘ ʨʫʢʦʚʘʝˁ (ʤʘʥʠʧʫʣʘʮʠʿʫ) ʠ ʟʘʚʘʨʠʚʘʝˁ ʧʨʠʤʝʥʦʤ ʨʦʙʦʪʘ ʪʨʝʙʘ ʜʘ ʩʝ 

ʧʨʠʤʝʥʠʪʠ. ɼʫʞʠʥʝ ʨʘʟʣʠʯʠʪʠʭ ʜʝʣʦʚʘ ʜʝʪʝʨʤʠʥʠʰʫ ʨʘʟʣʠʯʠʪ ʙʨʦʿ ʤʝʩʪʘ 

ʟʘʚʘʨʝʥʦʛ ʩʧʦʿʘ ʠ ʨʘʟʣʠʯʠʪʝ ʪʨʘʿʝʢʪʦʨʠʿʝ ʢʨʝʪʘʘˁ ʧʠʰʪʦʘˀ ʟʘ ʟʘʚʘʨʠʚʘʝˁ ʢʘʦ ʠ 

ʩʘʤʦʛ ʜʝʣʘ ʪʦʢʦʤ ʤʘʥʠʧʫʣʘʮʠʿʝ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʨʘʟʣʠʯʠʪʠ ʤʘʪʝʨʠʿʘʣʠ ʜʝʣʦʚʘ ʩʫ 

ʧʨʝʚʝʜʝʥʠ (ʧʨʝʥʝʪʠ) ʫ ʨʘʟʣʠʯʠʪʝ ʧʘʨʘʤʝʪʨʝ ʟʘʚʘʨʠʚʘʘˁ (ʩʪʨʫʿʘ, ʧʨʠʪʠʩʘʢ, ʠʪʜ.) 

ʟʘ ʩʚʘʢʠ ʩʧʦʿ ʚʘʨʘ.  

¶ ʂʦʦʧʝʨʘʪʠʚʥʦ (ʤʝʹʫʩʦʙʥʦ ʫʩʘʛʣʘʰʝʥʦ) ʢʨʝʪʘʝˁ ʜʚʘ ʨʦʙʦʪʘ ʠʥʠʮʠʨʘ  ʢʨʝʪʘʝˁ 

ʨʦʙʦʪʘ ʩʘ ʜʝʣʦʤ ʥʘ ʪʘʢʘʚ ʥʘʯʠʥ ʢʦʿʠ ʙʠ ʦʤʦʛʫ˂ʠʦ ʧʨʠʩʪʫʧʘʯʥʦʩʪ ʧʠʰʪʦʘˀ ʟʘ 

ʟʘʚʘʨʠʚʘʝˁ ʩʚʠʤ ʤʝʩʪʠʤʘ ʟʘʚʘʨʝʥʠʭ ʣʦʢʘʮʠʿʘ ʫ ʿʝʜʥʦʤ ʮʠʢʣʫʩʫ. ɼʦʢ ʩʝ ʢʨʝ˂ʫ, 

ʨʦʙʦʪʠ ʢʦʤʫʥʠʮʠʨʘʿʫ ʿʝʜʘʥ ʩʘ ʜʨʫʛʠʤ ʧʨʝʢʦ ʫʨʝʹʘʿʘ (ĂDEVICENETò)  ʨʘʟʤʝʥʦʤ 

ʩʠʛʥʘʣʘ, ʢʦʿʠ ʦʟʥʘʯʘʚʘ ʠʥʠʮʠʿʘʮʠʿʝ (ʠʣʠ ʧʨʝʩʪʘʥʘʢ ʩʚʘʢʦʛ ʧʦʢʨʝʪʘ) ʦʧʝʨʘʮʠʿʝ. 

ʄʘʥʠʧʫʣʘʮʠʿʘ ʠ ʦʧʝʨʘʮʠʿʘ ʩʧʘʿʘʘˁ ʩʝ ʠʟʚʦʜʝ ʫ ʦʜʨʝʹʝʥʦʤ ʚʨʝʤʝʥʩʢʦʤ ʠʥʪʝʨʚʘʣʫ, 
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ʘ ʢʦʦʧʝʨʘʪʠʚʥʦʩʪ ʩʝ ʠʟʨʘʞʘʚʘ ʢʘʦ ʟʘʿʝʜʥʠʯʢʘ ʦʧʝʨʘʮʠʿʘ ʦʙʘ ʨʦʙʦʪʘ ʥʘ ʠʩʪʠʤ 

ʜʝʣʦʚʠʤʘ. 

¶ ʅʘʢʦʥ ʰʪʦ ʩʫ ʩʚʘ ʤʝʩʪʘ ʩʧʦʿʘ ʟʘʚʘʨʝʥʘ, ʨʦʙʦʪ ʟʘ ʨʫʢʦʚʘʝˁ ʧʦʩʪʘʚʘˀ ʩʢʣʦʧʝˀʥʝ 

ʜʝʣʦʚʝ ʥʘ ʩʪʦ ʠ ʦʧʝʨʘʪʝʨʠ ʠʭ ʫʢʣʘʘˁʿʫ ʠʟ ˂ʝʣʠʿʝ. ɹʘʟʘ ʩʢʣʘʜʠʰʪʝʘˁ RFID ʜʦʛʘʹʘʿʘ 

ʩʝ ʘʞʫʨʠʨʘ ʩʘ ʦʜʣʘʩʢʦʤ ʜʝʣʦʚʘ ʠ ʥʘʣʘʟʠ ʩʝ ʫ stand by ʩʪʘʪʫʩʫ, ʯʝʢʘʿʫ˂ʠ ʩʣʝʜʝ˂ʝ 

ʜʝʣʦʚʝ ʜʘ ʩʝ ʤʦʥʪʠʨʘʿʫ, ʘ ʨʦʙʦʪʠ ʥʘʩʪʘʚʘˀʿʫ ʩʚʦʿʝ ʢʨʝʪʘʝˁ ʫ home ʧʦʟʠʮʠʿʝ. ʅʦʚʠ 

ʮʠʢʣʫʩ ʧʦʯʠʝˁ ʩʘ ʧʫʝˁˁʝʤ ʩʣʝʜʝ˂ʠʤ ʜʝʣʦʚʠʤʘ. 

 

Oʯʠʪʘʚʘʝˁ RFID ʯʠʪʘʯʘ ʦʙʘʚʘˀ ʩʝ ʧʫʪʝʤ ʤʦʜʫʣʘ Sirit 510 ʘ ʩʘʤ ʧʨʦʮʝʩ ʩʝ ʨʝʘʣʠʟʫʿʝ 

ʧʫʪʝʤ ʝ-Trace Software ʟʘ ʢʦʿʠ ʿʝ ʟʘʜʫʞʝʥ Microsoft-ʦʚ BizTalk RFID ʩʝʨʚʝʨ.  ʋʣʦʛʘ Sirit 

510 ʿʝ ʜʘ ʧʨʦʮʝʩʫʠʨʘ ʪʘʛ ʜʦʛʘʹʘʿʝ ʢʦʿʠ ʜʦʣʘʟʝ ʠʟ ʘʥʪʝʥʘ ʩʧʦʿʝʥʠʭ ʩʘ ʯʠʪʘʯʝʤ, ʢʘʦ ʠ ʜʘ 

ʫʧʨʘʚʘˀ ʢʦʤʫʥʠʢʘʮʠʿʦʤ ʩʘ BizTalk RFID ʩʝʨʚʝʨʦʤ. ɼʚʝ ʘʥʪʝʥʝ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʧʨʘ˂ʝʝˁ  

ʜʝʣʦʚʘ ʢʦʿʠ ʩʝ ʟʘʚʘʨʫʿʫ; ʿʝʜʥʘ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʜʦʣʘʟʥʠʭ ʜʝʣʦʚʘ ʫ ˂ʝʣʠʿʠ ʠ ʜʨʫʛʘ ʟʘ 

ʠˁʭʦʚ ʦʜʣʘʟʘʢ. ɿʘ ʧʨʘ˂ʝʝˁ ʢʨʝʪʘʘˁ ʧʦʜʥʝ ʧʣʦʯʝ ʠ ʫʥʫʪʘʨ ʪʫʥʝʣʘ, ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʜʚʘ 

ʘʥʪʝʥʝ. ɱʝʜʥʘ ʘʥʪʝʥʘ ʿʝ ʠʥʩʪʘʣʠʨʘʥʘ ʙʣʠʟʫ ʜʦʝˁ ʧʣʦʯʝ, ʘ ʜʨʫʛʘ ʫ ʥʝʧʦʩʨʝʜʥʦʿ ʙʣʠʟʠʥʠ 

ʪʫʥʝʣʘ. ʇʘʩʠʚʥʠ RFID ʿʝ ʚʝʟʘʥ ʟʘ ʧʦʜʥʠ ʪʫʥʝʣ ʠ ʧʦʜʥʫ ʧʣʦʯʫ. RFID ʯʠʪʘʯ ʧʦʚʝʟʘʥ ʿʝ ʩʘ 

ʜʚʘ ʘʥʪʝʥʝ ʠ ʩʘ ʠʥʬʦʨʤʘʮʠʦʥʠʤ ʩʠʩʪʝʤʦʤ ʧʫʪʝʤ Ethernet ʤʨʝʞʝ.  

 

ʇʦʩʪʦʿʝ ʜʚʝ ʚʨʩʪʝ ʩʣʫʯʘʿʝʚʘ ʢʦʿʘ ʤʦʛʫ ʜʦ˂ʠ ʠʟ ʯʠʪʘʯʘ: 

¶ Ăʪʘʛ ʧʨʦʯʠʪʘʥ ῤ ʜʦʛʘʹʘʿ ʧʦʢʘʟʫʿʝ ʜʘ ʩʝ ʪʘʛ ʥʘʣʘʟʠ ʫ ʦʜʨʝʹʝʥʦʤ ʦʧʩʝʛʫ ʘʥʪʝʥʝ. 

¶ Ăʪʘʛ ʧʦʣʘʟʠ ῤ ʜʦʛʘʹʘʿ ʫʢʘʟʫʿʝ ʥʘ ʪʦ ʜʘ ʿʝ ʪʘʛ ʿʝ ʫʧʨʘʚʦ ʢʨʝʥʫʦ ʠʟ ʦʧʩʝʛʘ ʘʥʪʝʥʝ. 

ʇʨʦʮʝʩ e-Trace ʧʨʠʤʘ RFID ʪʘʛ ʜʦʛʘʹʘʿ ʦʜ ʧʨʦʚʘʿʜʝʨʘ Sirit 510 ʠ ʩʢʣʘʜʠʰʪʠ ʠʭ ʫ ʙʘʟʫ 

ʧʦʜʘʪʘʢʘ ʟʘ ʩʢʣʘʜʠʰʪʝʝˁ ʜʦʛʘʹʘʿʘ. ɿʘ ʩʪʫʜʠʿʝ ʩʣʫʯʘʿʘ, ʠʟʘʙʨʘʥʠ ʩʫ ʧʘʩʠʚʥʠ RFID ʪʘʛʦʚʠ. 

ʇʘʩʠʚʥʠ RFID ʪʘʛ ʧʨʠʤʘ ʨʘʜʠʦ ʬʨʝʢʚʝʥʪʥʫ ʝʥʝʨʛʠʿʫ ʢʦʿʘ ʩʝ ʧʨʝʥʦʩʠ ʦʜ ʯʠʪʘʯʘ ʜʘ ʙʠ  ʩʝ  

ʝʥʝʨʛʝʪʩʢʠ ʥʘʧʦʿʠʦ. ʇʨʝʤʘ ʘʫʪʦʨʠʤʘ, ʧʨʝʜʥʦʩʪʠ ʢʦʨʠʰ˂ʝʘˁ ʧʘʩʠʚʥʦʛ RFID ʫ ʦʜʥʦʩʫ ʥʘ 

ʘʢʪʠʚʥʠ RFID ʪʘʛ ʩʫ: 

¶ ʊʘʛ ʬʫʥʢʮʠʦʥʠʰʝ ʙʝʟ ʙʘʪʝʨʠʿʝ; ʆʚʠ ʪʘʛʦʚʠ ʠʤʘʿʫ ʚʝʢ ʪʨʘʿʘʘˁ ʜʚʘʜʝʩʝʪ ʛʦʜʠʥʘ ʠʣʠ 

ʚʠʰʝ. 

¶ ʊʨʦʰʢʦʚʠ ʠʟʨʘʜʝ ʪʘʛʦʚʘ ʦʙʠʯʥʦ ʩʫ ʤʥʦʛʦ ʿʝʬʪʠʥʠʿʠ ʫ ʧʦʨʝʹʝʫˁ ʩʘ ʘʢʪʠʚʥʠʤ 

ʪʘʛʦʚʠʤʘ. 

¶ ʇʘʩʠʚʥʠ ʪʘʛ ʿʝ ʧʨʠʣʠʯʥʦ ʤʘʣʠ ʫ ʧʦʨʝʹʝʫˁ ʩʘ ʘʢʪʠʚʥʠʤ RFID ʪʘʛʦʤ, 

¶ ʊʘʛ ʫʚʝʢ ʥʝ ʝʤʠʪʫʿʝ ʝʥʝʨʛʠʿʫ, ʢʦʿʘ ʙʠ ʤʦʛʣʘ ʠʤʘʪʠ ʫʪʠʮʘʿ ʥʘ ʟʜʨʘʚʝˀ ʦʧʝʨʘʪʝʨʘ 

ʢʦʿʠ ʤʦʞʝ ʙʠʪʠ  ʧʦʪʝʥʮʠʿʘʣʥʦ ʫ ʙʣʠʟʠʥʠ.  

ɻʝʥʝʨʠʩʘʥʠ ʜʦʛʘʹʘʿʠ ʩʝ ʤʝʤʦʨʠʰʫ ʫ ʤʝʤʦʨʠʿʠ ʜʦʛʘʹʘʿʘ - ʙʘʟʠ ʧʦʜʘʪʘʢʘ, ʢʦʿʘ ʿʝ ʧʦʜ 

Microsoft SQL Server-ʦʤ 2005. ʉʪʨʫʢʪʫʨʥʘ ʙʘʟʘ ʧʦʜʘʪʘʢʘ ʯʫʚʘ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʪʘʛʦʚʠʤʘ, 

ʦ ʢʘʪʝʛʦʨʠʿʠ ʢʦʿʦʿ ʧʨʠʧʘʜʘʿʫ, ʯʠʪʘʯʠʤʘ ʠ ʘʥʪʝʥʘʤʘ ʧʦʚʝʟʘʥʘ ʩʘ ʠˁʤʘ. 

ʀʥʪʝʛʨʘʮʠʦʥʘ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʿʝ ʧʨʠʢʘʟʘʥʦ ʥʘ ʩʣʠʮʠ. 3.12.  
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ʉʣʠʢʘ 3.12 RFID ʠʥʪʝʛʨʘʮʠʦʥʘ ʘʨʭʠʪʝʢʪʫʨʘ (Sotiris Makris, at all, 2012) 

 

ɹʘʟʘ ʧʦʜʘʪʘʢʘ ʟʘ ʩʢʣʘʜʠʰʪʝʝˁ ʜʦʛʘʹʘʿʘ ʦʙʝʟʙʝʹʫʿʝ ʫʣʘʟ ʟʘ ʢʦʥʪʨʦʣʫ ʨʝʜʦʩʣʝʜʘ ʦʧʝʨʘʮʠʿʘ 

ʫ ʮʠʢʣʫʩʫ ʟʘʚʘʨʠʚʘʘˁ. ʏʠʪʘʝˁʤ ʧʦʜʘʪʘʢʘ, RFID ʩʣʫʯʘʿʘ ʤʦʜʫʣ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʫ ˂ʝ 

ʜʦʙʠʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʩʣʫʯʘʿʝʚʝ ʟʘ ʧʦʜʥʫ ʧʣʦʯʫ ʠ ʪʫʥʝʣ ʠ ʢʦʥʪʨʦʣʠʩʘ˂ʝ ˂ʝ ʥʘʨʝʜʥʝ ʢʦʨʘʢʝ 

ʫ ʤʦʥʪʘʞʥʦʤ ʮʠʢʣʫʩʫ. 

RFID ʤʦʜʫʣ ʟʘ ʛʝʥʝʨʠʩʘʝˁ ʩʪʚʘʨʘ ʩʠʪʫʘʮʠʿʝ ʢʦʿʝ ʩʫ ʜʝʬʠʥʠʩʘʥʝ ʢʘʦ ĂARRIVALò ʠ 

ĂPICKUPò. ʅʘ ʦʩʥʦʚʫ ʧʨʦʠʟʚʦʜʥʝ ʩʠʪʫʘʮʠʿʝ ʠ ʥʘ ʦʩʥʦʚʫ ʨʝʜʦʩʣʝʜʘ ʧʦʿʘʚʠˀʚʘˁʘ, ʟʘ 

ʩʚʘʢʠ ʩʣʫʯʘʿ, ʤʦʜʫʣ ʟʘ RFID ʨʫʢʦʚʘʝˁ ʿʝ ʫ ʩʪʘʫˁ ʜʘ ʢʦʥʪʨʦʣʠʰʝ ʨʝʜʦʩʣʝʜ ʦʧʝʨʘʮʠʿʘ 

ʤʦʥʪʘʞʝ.  

ʅʘʢʦʥ ʧʨʠʩʪʠʟʘʘˁ ʜʦʝˁ ʧʣʦʯʝ ʫ ʩʪʘʥʠʮʫ, ʜʦʛʘʹʘʿ ʩʝ ʛʝʥʝʨʠʰʝ ʠ ʩʢʣʘʜʠʰʪʠ ʫ DB ʜʦʛʘʹʘʿʫ 

ʩʢʣʘʜʠʰʪʝʘˁ. ʅʘ ʠʩʪʠ ʥʘʯʠʥ, ʢʘʜʘ ʿʝ ʪʫʥʝʣ ʧʦʩʪʘʚʝˀʥ ʫ ʩʪʘʥʠʮʫ, ʝˁʛʦʚ ʜʦʣʘʟʘʢ ʩʝ 

ʪʘʢʦʹʝ ʤʝʤʦʨʠʰʝ. ʀʩʪʦʚʨʝʤʝʥʦ, ʤʦʜʫʣ ʟʘ RFID ʨʫʢʦʚʘʝˁ ʘʥʢʝʪʠʨʘ18 ʙʘʟʫ ʧʦʜʘʪʘʢʘ ʫ 

ʯʝʩʪʠʤ ʚʨʝʤʝʥʩʢʠʤ ʠʥʪʝʨʚʘʣʠʤʘ, ʢʦʿʠ ʩʫ ʧʦʩʪʘʚʝˀʥʠ, ʜʘ ʙʫʜʫ ʫ ʢʦʥʢʨʝʪʥʦʿ ʩʪʫʜʠʿʠ 

ʩʣʫʯʘʿʘ ʜʚʝ ʩʝʢʫʥʜʝ. ʂʦʥʝʢʮʠʿʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʢʦʨʠʰ˂ʝʝˁʤ Visual Basic ADO ʤʦʜʫʣʘ ʙʘʟʝ 

ʧʦʜʘʪʘʢʘ ʠ ʘʞʫʨʠʨʘʝˁʤ ʧʦʜʘʪʘʢʘ, ʘ ʧʨʦʥʘʣʘʞʝʝˁ ʩʝ ʚʨʰʠ ʧʦʤʦ˂ʫ SQL SELECT 

ʠʟʚʝʰʪʘʿʘ. ʏʠʤ ʩʝ ʦʙʘ ʛʝʥʝʨʠʩʘʥʘ ĂARRIVALò ʜʦʛʘʹʘʿa ʦʩʪʚʘʨʝ, ʪʘʜʘ ʩʝ ʦʥʠ ʦʙʨʘʹʫʿʫ ʠ 

ʦʙʘʚʘˀʿʫ ʩʝ ʩʣʝʜʝ˂ʝ ʨʘʜʝˁ: 

                                                 
18 "ɸʥʢʝʪʠʨʘˁʝ" ʿʝ ʧʨʦʮʝʩ ʫ ʢʦʤʝ ʢʦʤʧʿʫʪʝʨ ʠʣʠ ʢʦʥʪʨʦʣʥʠ ʫʨʝʹʘʿ ʯʝʢʘ ʥʘ ʝʢʩʪʝʨʥʠ ʫʨʝʹʘʿ ʜʘ ʧʨʦʚʝʨʠ 

ʩʚʦʿʫ ʩʧʨʝʤʥʦʩʪ ʠʣʠ ʩʪʘʪʫʩ 
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¶ ʇʨʦʚʝʨʘʚʘ ʩʝ ʜʘ ʣʠ ʩʫ ʧʦʩʪʘʚʝˀʥʠ ʧʦʜʥʠ ʧʘʥʝʣ ʠ ʪʫʥʝʣ ʢʦʤʧʘʪʠʙʠʣʥʠ. ʋ ʩʣʫʯʘʿʫ 

ʥʝʢʦʤʧʘʪʠʙʠʣʥʦʩʪʠ ʫʯʠʪʘʥʠʭ ʜʝʣʦʚʘ, ʰʘʝˀ ʩʝ ʧʦʨʫʢʘ ʦ ʛʨʝʰʮʠ. ʊʘʢʚʘ ʛʨʝʰʢʘ 

ʤʦʞʝ ʥʧʨ. ʙʠʪʠ ʫʯʠʪʘʚʘʝˁ ʜʨʫʛʦʛ ʪʫʥʝʣʘ ʟʘʿʝʜʥʦ ʩʘ ʢʨʘʪʢʠʤ ʧʦʜʥʠʤ ʧʘʥʝʣʦʤ. 

¶ ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʜʦʣʘʟʥʝ ʚʘʨʠʿʘʥʪʝ ʿʝ ʜʦʩʪʫʧʥʘ ʯʠʤ ʩʫ ʜʝʣʦʚʠ ʩʫ ʢʦʤʧʘʪʠʙʠʣʥʠ, 

ʠ ʪʘʜʘ ʩʦʬʪʚʝʨ ʠʜʝʥʪʠʬʠʢʫʿʝ ʢʦʿʘ ʿʝ ʚʘʨʠʿʘʥʪʘ  ʘʢʪʫʝʣʥʘ. 

ʉʦʬʪʚʝʨ ʨʘʟʣʠʢʫʿʝ ʩʣʝʜʝ ʩʣʫʯʘʿʝʚʝ: 

¶ ʂʨʘʪʢa ʧʦʜʥʘ ʧʣʦʯa ʦʜ ʯʝʣʠʢʘ ʠ ʢʨʘʪʢʠ ʪʫʥʝʣ, ʿʝ ʧʨʝʧʦʟʥʘʪ ʢʘʦ ʚʘʨʠʿʘʥʪʘ 1, 

ʢʦʜʠʨʘʥʘ ʿʝ ʠ ʯʫʚʘ ʩʝ ʫ ʜʘʪʦʪʝʮʠ. 

¶ ʂʨʘʪʢʘ ʧʦʜʥʘ ʧʣʦʯʘ ʦʜ ʩʝʥʜʚʠʯ ʤʘʪʝʨʠʿʘʣʘ ʠ ʢʨʘʪʢʠ ʪʫʥʝʣ, ʿʝ ʧʨʝʧʦʟʥʘʪ ʢʘʦ 
ʚʘʨʠʿʘʥʪʘ 2 , ʢʦʜʠʨʘʥʘ ʿʝ ʠ ʯʫʚʘ ʩʝ ʫ ʜʘʪʦʪʝʮʠ. 

¶ ɼʫʞʘ ʧʦʜʥʘ ʧʣʦʯʘ ʦʜ ʯʝʣʠʢʘ ʠ ʢʨʘʪʢʠ ʪʫʥʝʣ, ʿʝ ʧʨʝʧʦʟʥʘʪ ʢʘʦ ʚʘʨʠʿʘʥʪʘ 3, 

ʢʦʜʠʨʘʥʘ ʿʝ ʠ ʯʫʚʘ ʩʝ ʫ ʜʘʪʦʪʝʮʠ. 

ʏʠʤ ʩʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠ ʜʝʣʦʚʠ ʠ ʚʘʨʠʿʘʥʪʝ ʢʦʜʠʨʘʥʝ, ʦʚʘ ʠʥʬʦʨʤʘʮʠʿʘ ʩʝ ʜʝʣʠ ʩʘ 

ʢʦʥʪʨʦʣʝʨʦʤ ʨʦʙʦʪʘ ʧʫʪʝʤ ʪʝʢʩʪʫʘʣʥʝ ʜʘʪʦʪʝʢʝ. ʂʦʤʫʥʠʢʘʮʠʿʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʧʨʝʢʦ 

ʟʘʩʥʦʚʘʥʝ Ethernet ʚʝʟʝ. 

ʇʨʠʣʠʢʦʤ ʧʦʩʪʘʚˀ ʘˁʘ ʜʝʣʦʚʘ, ʧʨʦʚʝʨʘʚʘ ʩʝ ʝʚʝʥʪʫʘʣʥʘ ʛʨʝʰʘʢʘ ʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ 

ʧʨʦʮʝʩʘ, ʠ ʪʘʜʘ ʧʨʦʮʝʩʥʠ ʤʦʜʫʣ RFID ʜʘʿʝ ʧʦʨʫʢʝ ʦʧʝʨʘʪʦʨʠʤʘ ʧʨʝʢʦ ʿʝʜʥʦʩʪʘʚʥʦʛ 

ʢʦʨʠʩʥʠʯʢʦʛ ʠʥʪʝʨʬʝʿʩʘ. ʂʦʨʘʮʠ ʠʟʚʨʰʝʥʦʛ ʮʠʢʣʫʩʘ ʩʫ ʠʩʪʘʢʥʫʪʠ, ʧʨʝʜʩʪʘʚʝˀʥʠ 

ʪʝʢʩʪʫʘʣʥʦʤ ʧʦʨʫʢʦʤ, ʜʦʢ ʩʫ ʤʝʹʫ ʥʘʚʝʜʝʥʠʤ ʠ ʢʦʨʘʮʠ ʢʦʿʠ ʩʫ ʚʝ˂ ʟʘʚʨʰʝʥʠ, ʘʣʠ ʩʫ 

ʠʩʪʘʢʥʫʪʠ ʩʠʚʠʤ ʬʦʥʪʦʤ. 

ʂʘʦ ʩʣʝʜʝ˂ʠ ʢʦʨʘʢ, ʨʦʙʦʪ ʧʦʜʠʞʝ ʧʦʜʥʫ ʧʣʦʯʫ ʠ ʧʦʜʥʠ ʪʫʥʝʣ ʠʩʪʦʚʨʝʤʝʥʦ. ɻʝʦ-ʭʚʘʪʘʢˀʘ 

ʜʨʞʠ ʜʝʣʦʚʝ ʟʘʿʝʜʥʦ ʫ ʧʨʘʚʠʣʥʦʤ ʧʦʣʦʞʘʿʫ. ʋ ʦʚʦʿ ʬʘʟʠ, ĂPICKUPò (ʫʟʠʤʘʘˁ), ʘʢʮʠʿʘ ʩʝ 

ʛʝʥʝʨʠʰʝ ʠ ʤʝʤʦʨʠʰʝ ʫ ʙʘʟʠ ʧʦʜʘʪʘʢʘ. ʆʚʘʿ ʜʦʛʘʹʘʿ ʩʝ ʯʠʪʘ ʠ ʯʫʚʘ ʫ ʠʩʪʦʨʠʿʫ ʩʣʫʯʘʿʝʚʘ. 

ʂʦʨʠʩʥʠʯʢʠ ʠʥʪʝʨʬʝʿʩ ʘʞʫʨʠʨʘ ʩʪʘʪʫʩ ʮʠʢʣʫʩʘ ʩʘ ʧʦʨʫʢʦʤ ĂTunnel and floor panel picked 

up by robotò (ʊʫʥʝʣ ʠ ʧʣʦʯʫ ʧʨʝʫʟʝʦ ʨʦʙʦʪ) , ʠ ʧʦʪʦʤ ʫ ʥʘʨʝʜʥʦʿ ʬʘʟʠ ʮʠʢʣʫʩʘ ʧʦʯʠʝˁ 

ʜʘ ʩʝ ʘʞʫʨʠʨʘ ʥʘ ĂWelding in processò (ʇʨʦʮʝʩ ʟʘʚʘʨʠʚʘʘˁ). 

ʇʦʪʦʤ ʩʝ ʟʘʚʘʨʝʥʠ ʩʧʦʿ ʚʨʘ˂ʘʘʿ ʫ ʩʪʘʥʠʮʫ, ʘ ʥʦʚʠ ʜʦʣʘʟʘʢ ʿʝ ʛʝʥʝʨʠʩʘʥ ʠ ʤʝʤʦʨʠʩʘʥ ʫ 

ʙʘʟʠ ʧʦʜʘʪʘʢʘ. ʆʚʫ ʩʠʪʫʘʮʠʿʫ ʧʨʘʪʠʪʠ ʤʦʜʫʣʘ ʟʘ ʨʫʢʦʚʘʝˁ RFID ʩʣʫʯʘʿʝʚʠʤʘ, ʘ ʩʘʤ 

ʩʪʘʪʫʩ ʮʠʢʣʫʩʘ ʩʝ ʘʞʫʨʠʨʘ ʠ ʚʠʟʫʘʣʠʟʫʿʝ ʫ ʢʦʨʠʩʥʠʯʢʦʤ ʜʝʣʫ ʧʨʝʢʦ ʪʝʢʩʪʫʘʣʥʝ ʧʦʨʫʢʝ 

ĂFloor weldedò (ʦʩʥʦʚʘ ʿʝ ʟʘʚʘʨʝʥʘ).  

ʅʘ ʜʘʝˀ ʩʣʝʜʠ ʜʘ ʩʝ, ʟʘʚʘʨʝʥʠ ʧʦʜ ʤʦʞʝ ʫʢʣʦʥʠʪʠ ʠʟ ʩʪʘʥʠʮʝ ʠ ʬʠʥʘʣʥʦ ʪʨʘʥʩʧʦʨʪʦʚʘʪʠ 

ʠʟ ʩʪʘʥʠʮʝ ʦʙʘʚʝʰʪʘʚʘʿʫ˂ʠ ʢʦʨʠʩʥʠʢʘ ʪʝʢʩʪʫʘʣʥʦʤ ʧʦʨʫʢʦʤ ĂOperators unloaded the 

partò. 

ʆʜ ʧʨʝʩʫʜʥʦʛ ʟʥʘʯʘʿʘ ʟʘ ʧʨʘʚʠʣʥʦ ʠ ʪʘʯʥʦ ʟʘʚʘʨʠʚʘʝˁ ʿʝ ʩʘʜʝʿʩʪʚʦ ʫ ʤʘʥʠʧʫʣʘʮʠʿʠ ʦʙʘ 

ʨʦʙʦʪʘ. ʏʠʤ ʩʝ ʬʘʿʣ, ʢʦʿʠ ʩʘʜʨʞʠ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʪʦʤʝ ʢʦʿʘ ʩʝ ʚʘʨʠʿʘʥʪʘ ʟʘʚʘʨʫʿʝ, ʧʦʩʣʘʪ 

ʥʘ ʢʦʥʪʨʦʣʝʨ ʨʦʙʦʪʘ, ʪʘʜʘ ʿʝ ʦʩʪʚʘʨʠʚʦ ʜʘ ʢʦʥʪʨʦʣʝʨ ʨʦʙʦʪʘ ʦʪʚʦʨʠ ʠ ʧʨʦʯʠʪʘ ʬʘʿʣ. ʅʘ 

ʦʩʥʦʚʫ ʠʥʬʦʨʤʘʮʠʿʘ ʫ ʜʘʪʦʪʝʮʠ, ʢʦʥʪʨʦʣʝʨ ʤʦʞʝ ʜʘ ʠʜʝʥʪʠʬʠʢʫʿʝ ʰʪʘ ʿʝ ʥʘʨʝʜʥʘ 

ʦʧʝʨʘʮʠʿʘ ʢʦʿʘ ʩʣʝʜʠ. ʋ ʩʣʫʯʘʿʫ ʜʫʞʝʛ ʜʝʣʘ ʢʦʿʠ ʩʝ ʟʘʚʘʨʫʿʝ, ʚʠʰʝ ʧʨʦʩʪʦʨʘ ʟʘ ʟʘʚʘʨʠʚʘʝˁ 

˂ʝ ʤʦʨʘʪʠ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʟʘʚʘʨʠʚʘʝˁ ʢʨʘʪʢʦʛ ʜʝʣʘ ʠ ʩʝʥʜʚʠʯ ʤʘʪʝʨʠʿʘʣʘ. ʋ 

ʩʣʫʯʘʿʫ ʩʝʥʜʚʠʯ ʤʘʪʝʨʠʿʘʣʘ, ʙʠ˂ʝ ʧʦʪʨʝʙʥʦ ʬʠʥʦ ʧʦʜʝʰʘʚʘʝˁ ʧʘʨʘʤʝʪʘʨʘ ʟʘʚʘʨʠʚʘʘˁ 

ʢʘʦ ʰʪʦ ʿʝ ʧʨʦʪʦʢ, ʩʪʨʫʿʘ ʠ ʩʥʘʛʘ ʢʦʿʫ ʧʨʠʤʝʫˁʿʝ ʧʠʰʪʦ ˀʟʘ ʚʘʨʝʝˁ. ʂʦʥʪʨʦʣʝʨ ʨʦʙʦʪʘ 

ʚʨʰʠ ʦʚʝ ʦʧʝʨʘʮʠʿʝ, ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ, ʪʘʢʦ ʰʪʦ ˂ʝ ʧʦʢʨʝʥʫʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʧʨʦʛʨʘʤ, 

ʥʘʧʠʩʘʥ ʫ ʩʚʦʤ ʫʥʫʪʨʘʰʝˁʤ (ʠʥʪʝʨʥʦʤ) ʧʨʦʛʨʘʤʩʢʦʤ ʿʝʟʠʢʫ. 
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ʈʦʙʦʪʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʫ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʿʫ ʩʫ Comau Smart, Nɱ 130 ʨʦʙʦʪ, ʥʦʩʝ˂ʠ 

ʩʨʝʜʝˁ ʬʨʝʢʚʝʥʮʠʿʩʢʠ ʧʠʰʪʦ ˀʟʘ ʪʘʯʢʘʩʪʦ ʟʘʚʘʨʠʚʘʝˁ ʠ Comau Smart Nɱ 370, ʥʦʩʝ˂ʠ 

ʬʣʝʢʩʠʙʠʣʘʥʫ ʛʝʦʤʝʪʨʠʩʢʫ ʭʚʘʪʘʢˀʫ ʢʦʿʘ ʤʦʞʝ ʜʘ ʧʨʠʤʠ ʜʚʘ ʜʝʣʘ ʫ ʠʩʪʦ ʚʨʝʤʝ. ʉʚʘʢʠ 

ʨʦʙʦʪ ʿʝ ʚʦʹʝʥ ʩʦʧʩʪʚʝʥʠʤ ʢʦʥʪʨʦʣʦʨʦʤ ʧʦʜ ʥʘʟʠʚʦʤ C4G. 

 

3.2.3 RFID  ̓ ̖̪̆̎̏̌̏̄̉́ ̔ ̪̒́̅̆̒̓̃̔ ̒́ ̘̑́̈̌̉̉̓̉̍ ̖̓̆̎̉̋́̍́ ̭̔̐̑́̃́ ̮́  
̭̐̑̉̍̆̎̉ ̖̃̉ ̋̏̅ ̖̑̏̂̏̓̒̋̉ ̒̉̒̓̆̍́ 

 

ʅʘʫʯʥʘ ʩʪʨʝʤʝˀˁʘ ʫ ʧʨʠʤʝʥʠ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʨʦʙʦʪʩʢʠʤ ʩʠʩʪʝʤʠʤʘ, ʢʘʢʦ 

ʠʥʜʫʩʪʨʠʩʿʢʠʭ ʨʦʙʦʪʘ ʪʘʢʦ ʠ ʤʦʙʠʣʥʠʭ ʨʦʙʦʪʘ,  ʪʝʞʠ ʢʘ ʧʨʠʤʝʥʠ ʠʩʪʝ ʫ ʢʦʣʘʙʦʨʘʮʠʿʠ ʩʘ 

ʥʝʢʦʤ ʜʨʫʛʦʤ ʪʝʭʥʠʢʦʤ ʚʦʹʝʘˁ (ʫʧʨʘʚʘˀˁʘ) ʠ ʧʦʟʠʮʠʦʥʠʨʘʘˁ. ʇʨʝʮʠʟʥʦʩʪ 

ʧʦʟʠʮʠʦʥʠʨʘʘˁ ʿʝ ʦʛʨʘʥʠʯʝʥʘ, ʿʝʨ RFID ʥʝ ʦʙʝʟʙʝʹʫʿʝ ʜʘʠˀʥʫ ʥʠʪʠ ʜʘʿʝ ʠʥʬʦʨʤʘʮʠʿʝ ʩʘ 

ʪʘʛʘ.  

ʋ ʨʘʜʫ Yulu Fu ʝt al., 2018. ʧʨʝʜʣʘʞʝ ʩʝ ʥʦʚʠ ʠ ʠʥʦʚʘʪʠʚʥʠ ʧʨʠʩʪʫʧ ʟʘ ʣʦʢʘʣʠʟʘʮʠʿʫ 

ʧʦʢʨʝʪʥʦʛ ʦʙʿʝʢʪʘ ʙʝʟ ʢʦʥʪʘʢʪʘ ʫʚʦʹʝʝˁʤ RFID ʬʘʟʝ ʠ ʢʣʘʩʪʝʨʠʩʘʝˁʤ (ʛʨʫʧʠʩʘʝˁʤ) 

ʙʘʟʠʨʘʥʦʤ ʥʘ ʣʘʩʝʨʫ ʢʦʨʠʰ˂ʝˁʝʤ ʧʦʜʘʪʘʢʘ 2D ʣʘʩʝʨʩʢʦʛ ʦʧʩʝʛʘ. ɹʨʟʠʥʘ ʧʦʢʨʝʪʥʦʛ 

ʦʙʿʝʢʪʘ ʠʟʨʘʯʫʥʘʚʘ ʩʝ ʥʘ ʦʩʥʦʚʫ RFID ʬʘʟʝ (Yulu Fu ʝt al., 2018). ʃʘʩʝʨʩʢʠ ʧʦʜʘʮʠ ʩʫ 

ʨʘʟʜʚʦʿʝʥʠ ʫ ʨʘʟʣʠʯʠʪʝ ʢʣʘʩʪʝʨʝ ʠ ʠʟʨʘʯʫʥʘʚʘ ʩʝ ʙʨʟʠʥʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʨʘʩʪʦʿʘʫˁ ʠ ʧʨʘʚʮʫ 

ʦʚʠʭ ʢʣʘʩʪʝʨʘ. ɿʘʪʠʤ ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʠ ʘʥʘʣʠʟʠʨʘ ʩʣʠʯʥʦʩʪ ʠʟʤʝʹʫ ʜʚʝ ʙʨʟʠʥʝ, ʠ ʠʟʘʙʠʨʘʿʫ 

ʩʝ  Ăʂò ʢʣʘʩʪʝʨʠ ʢʦʿʠ ʠʤʘʿʫ ʥʘʿʙʦʝˀ ʨʝʟʫʣʪʘʪʝ ʩʣʠʯʥʦʩʪʠ. ʇʨʝʜʚʠʹʘʿʫ ʩʝ ʯʝʩʪʠʮʝ ʧʨʝʤʘ 

ʙʨʟʠʥʠ ʠ ʧʨʘʚʮʫ ʢʨʝʪʘʘˁ ʣʘʩʝʨʩʢʠʭ ʢʣʘʩʪʝʨʘ. ʂʦʥʘʯʥʦ, ʤʘʩʘ ʯʝʩʪʠʮʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ Ăʂò 

ʢʣʘʩʪʝʨʠʤʘ ʩʝ ʘʞʫʨʠʨʘ ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʧʦʩʪʠʞʝ ʩʝ ʣʦʢʘʣʠʟʘʮʠʿʘ ʧʦʢʨʝʪʥʠʭ ʦʙʿʝʢʘʪʘ. 

UHF RFID ʪʘʛʦʚʠ ʤʦʛʫ ʧʦʤʦ˂ʠ ʫ ʨʝʰʘʚʘʫˁ ʥʝʢʠʭ ʠʟʘʟʦʚʘ ʩʘ ʢʦʿʠʤʘ ʩʝ ʨʦʙʦʪʠ ʩʫʦʯʘʚʘʿʫ 

ʫ ʥʝʩʪʨʫʢʪʫʠʨʘʥʠʤ ʦʢʨʫʞʝʠˁʤʘ ʥʘʚʦʜʝ ʘʫʪʦʨʠ  ʫ ʨʘʜʫ ĂFinding and Navigating to 

Household Objects with UHF RFID Tags by Optimizing RF Signal Strengthò (Travis D, 

Matthew S. at al., 2014). ʇʨʝʜʩʪʘʚʝˀʥ ʿʝ  ʧʨʠʩʪʫʧ ʫ ʜʝʪʝʢʮʠʿʠ ʠ ʥʘʚʠʛʘʮʠʿʠ UHF RFID 

ʪʘʛʦʚʘʥʠʭ ʦʙʿʝʢʘʪʘ ʢʦʿʠ ʥʝ ʟʘʭʪʝʚʘʿʫ ʝʢʩʧʣʠʮʠʪʥʠ ʤʦʜʝʣ ʩʝʥʟʦʨʘ. ʌʦʨʤʫʣʠʩʘʥʦ ʿʝ 

ʧʨʦʥʘʣʘʞʝʝˁ ʠ ʥʘʚʠʛʘʮʠʿʘ ʧʨʝʤʘ ʦʙʿʝʢʪʫ ʢʘʦ ʧʨʦʙʣʝʤ ʦʧʪʠʤʠʟʘʮʠʿʝ ʛʜʝ ʨʦʙʦʪ ʤʦʨʘ 

ʧʨʦʥʘ˂ʠ ʧʦʣʦʞʘʿ ʫʩʤʝʨʝʥʝ ʘʥʪʝʥʝ ʢʦʿʘ ʤʘʢʩʠʤʠʟʠʨʘ ʩʥʘʛʫ ʩʠʛʥʘʣʘ  ʧʨʠʤʝˀʥʦʛ ʦʜ ʮʠʘˀ.  

ʈʘʟʚʠʿʝʥʦ ʿʝ ʠ ʪʝʩʪʠʨʘʥʦ ʧʦʥʘʰʘʝˁ ʨʦʙʦʪʘ ʟʘ ʛʣʦʙʘʣʥʫ ʧʨʝʪʨʘʛʫ. Aʫʪʦʨʠ, ʩʫ ʧʦʢʘʟʘʣʠ 

ʤʝʪʦʜʝ ʟʘ ʧʨʝʪʨʘʞʠʚʘʝˁ RFID-ʘ ʟʘʩʥʦʚʘʥʝ ʥʘ ʧʦʥʘʰʘʫˁ ʢʦʿʠ ʩʝ ʤʦʛʫ ʢʦʤʙʠʥʦʚʘʪʠ ʠ 

ʥʘʚʠʛʠʨʘʪʠ (ʚʝʰʪʠʥʘ ʫʧʨʘʚʘˀˁʘ ʤʘʥʝʚʨʠʩʘʘˁ) UHF RFID ʦʙʿʝʢʪʠʤʘ ʩʘ ʪʘʛʦʤ ʫ ʨʝʘʣʥʦʤ 

ʦʢʨʫʞʝʫˁ ʙʝʟ ʦʩʣʘʘˁˁʘ ʥʘ ʧʦʜʘʪʢʝ ʦ ʦʙʫʮʠ ʠʣʠ ʝʢʩʧʣʠʮʠʪʥʝ ʩʝʥʟʦʨʝ. 

A. Seshanka Venkatesh ʠ ʜʨ. ʫ ʨʘʜʫ ĂRobot Navigation System with RFID and Ultrasonic 

Sensorsò ʧʨʝʜʣʦʞʠʣʠ ʩʫ ʥʦʚʠ ʤʝʪʦʜ ʟʘ ʥʘʚʠʛʘʮʠʿʫ ʟʘ ʧʦʢʨʝʪʥʝ ʤʦʙʠʣʥʝ ʨʦʙʦʪʝ, ʘʣʠ ʩʝ 

ʦʚʘʿ ʢʦʣʘʙʦʨʘʪʠʚʥʠ ʤʝʪʦʜ ʫʧʨʘʚʘˀˁʘ ʤʦʞʝ ʧʨʠʤʝʥʠʪʠ ʠ ʥʘ ʠʥʜʫʩʪʨʠʿʩʢʝ ʨʦʙʦʪʝ 

(A.Seshanka Venkatesh  et al., 2016). ʈʦʙʦʪʩʢʠ ʩʠʩʪʝʤ ʩʘʩʪʦʿʠ ʩʝ ʦʜ RFID ʩʝʥʟʦʨʘ ʩʘ RF 

ʪʘʛʦʚʠʤʘ ʠ ʫʣʪʨʘʟʚʫʯʥʠʤ ʩʝʥʟʦʨʠʤʘ. RFID ʪʘʛʦʚʠ ʩʝ ʢʦʨʠʩʪʝ ʢʘʦ ʦʨʠʿʝʥʪʠʨ ʟʘ ʛʣʦʙʘʣʥʦ 

ʧʣʘʥʠʨʘʝˁ ʧʫʪʘʝˁ, ʘ ʤʘʧʘ ʪʦʧʦʣʦʰʢʦʛ ʦʜʥʦʩʘ ʢʦʿʘ ʧʦʢʘʟʫʿʝ ʧʦʚʝʟʠʚʘʝˁ ʨʘʩʫʪʠʭ ʪʘʛʦʚʘ 

ʢʨʦʟ ʦʢʦʣʠʥʫ, ʢʦʨʠʩʪʠ ʩʝ ʢʘʦ ʠʥʩʪʨʫʢʮʠʿʝ ʢʫʨʩʘ ʜʦ ʮʠʘˀ. ʈʦʙʦʪ ʩʝ ʘʫʪʦʤʘʪʩʢʠ ʧʦʤʝʨʘ 

ʧʦʤʦ˂ʫ ʩʢʝʥʠʨʘʥʠʭ ʧʦʜʘʪʘʢʘ ʦ ʨʘʩʧʦʥʫ ʜʦʢ ʩʝ ʥʝ ʧʨʦʥʘʹʝ ʘʜʝʢʚʘʪʘʥ ʪʘʛ, ʘ ʟʘʪʠʤ ʩʝ 

ʫʧʨʘʚʘˀˁʝ ʫʩʤʝʨʘʚʘ ʥʘ ʪʦʧʦʣʦʰʢʫ ʤʘʧʫ ʟʘ ʩʣʝʜʝ˂ʠ ʧʦʢʨʝʪ. 
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4 ˙̨ ˑ˒ ˘̞ ɣ ˜A̋ˏ˹ A˺A  ̞ ˔ˏ˒ˑ˒˚˕ˢ ˠ DFMS 
 

 

ʇʦʛʣʘʚʝˀ ʢʘʨʘʢʪʝʨʠʰʫ ʦʩʥʦʚʥʠ ʧʨʘʚʮʠ ʠʩʪʨʘʞʠʚʘʘˁ ʠ ʘʥʘʣʠʟʝ 

ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘʘˁ ʟʘʩʥʦʚʘʥʝ ʥʘ RFID ʪʝʭʥʦʣʦʛʠʿʠ ʫ 

ʨʝʣʝʚʘʥʪʥʦʿ ʣʠʪʝʨʘʪʫʨʠ ʢʘʦ ʠ ʧʨʦʠʟʚʦʜʥʝ ʘʨʭʠʪʝʢʪʫʨʝ ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʠʩʪʦʤ ʧʨʠʥʮʠʧʫ. ʄʦʜʝʣʠ ʫʧʨʘʚʘˀˁʘ ʜʠʜʘʢʪʠʯʢʠʤ ʬʣʝʢʩʠʙʠʣʥʠʤ 

˂ʝʣʠʿʘʤʘ (DFMC) ʘʥʘʣʠʟʠʨʘʥʠ ʩʫ ʧʘʨʮʠʿʘʣʥʦ; ʢʘʦ ʫʧʨʘʚʘˀˁʘ 

ʪʝʭʥʦʣʦʰʢʠʤ ʧʦʩʪʫʧʢʦʤ ʠ ʫʧʨʘʚʘˀˁʘ ʪʨʘʥʩʧʦʨʪʦʤ ʫ ʦʢʚʠʨʫ 

ʬʣʝʢʩʠʙʠʣʥʦʛ ʩʠʩʪʝʤʘ. ʂʘʢʦ ʿʝ ʧʘʨʘʤʝʪʘʨʩʢʦ (ʤʘʢʨʦ) ʧʨʦʛʨʘʤʠʨʘʝˁ CNC 

ʤʘʰʠʥʘ ʿʝʜʘʥ ʦʜ ʧʨʝʜʫʩʣʦʚʘ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʤʦʜʝʣʘ ʫʧʨʘʚʘˀˁʘ 

ʜʠʜʘʢʪʠʯʢʠʭ FMC ʟʘʩʪʫʧˀʝʥʠʭ ʫ ʜʠʩʝʨʪʘʮʠʿʠ, ʠʟ ʪʦʛ ʨʘʟʣʦʛʘ ʿ ʝ ʧʦʪʨʝʙʥʦ 

ʫʢʘʟʘʪʠ ʥʘ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ ʦʚʦʛ ʥʘʯʠʥʘ ʧʨʦʛʨʘʤʠʨʘʘˁ ʩʘ RFID 

ʪʝʭʥʦʣʦʛʠʿʦʤ.  

 

4.1 ʄʦʜʝʣ ʫʧʨʘʚˀ ʘˁ ʘ ʪʝʭʥʦʣʦʰʢʠʤ ʧʦʩʪʫʧʢʦʤ ʫ ʦʢʨʫʞʝʫˁ FMC 
 

 

4.1.1 ˜́̑́̍̆̓́̑̒̋̏ ̮̐̑̏̄̑́̍̉̑́̆  
 

ʇʨʦʠʟʚʦʜʥʠ ʜʝʣʦʚʠ ʩʣʦʞʝʥʠʿʝ ʢʦʥʬʠʛʫʨʘʮʠʿʝ ʠʥʠʮʠʨʘʣʠ ʩʫ ʨʘʟʚʦʿ ʤʦʜʝʨʥʠʿʠʭ ʠ 

ʩʘʚʨʝʤʝʥʠʿʠʭ ʫʧʨʘʚˀʘʯʢʠʭ ʿʝʜʠʥʠʮʘ. ʅʦʚʝ ʭʘʨʜʚʝʨʩʢʝ ʢʦʤʧʦʥʝʥʪʝ (ʥʘʨʦʯʠʪʦ 

ʧʨʦʮʝʩʦʨʠ) ʠ ʩʦʬʪʚʝʨʩʢʘ ʨʝʰʝˁʘ ʢʘʨʘʢʪʝʨʠʰʫ ʩʘʚʨʝʤʝʥʝ ʫʧʨʘʚˀʘʯʢʝ ʿʝʜʠʥʠʮʝ. ʋ ʦʚʦʤ 

ʜʝʣʫ ʨʘʜʘ ʘʢʮʝʥʘʪ ˂ʝ ʙʠʪʠ ʫʩʤʝʨʝʥ ʩʘʤʦ ʥʘ ʦʥʘʿ ʜʝʦ ʩʦʬʪʚʝʨʘ ʫʧʨʘʚˀʘʯʢʠʭ ʿʝʜʠʥʠʮʘ ʢʦʿʠ 

ʩʝ ʦʜʥʦʩʠ ʥʘ ʧʘʨʘʤʝʪʘʨʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ. ʇʘʨaʤʝʪʘʨʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ, ʫʤʥʦʛʦʤʝ 

ʟʘʚʠʩʠ ʦʜ ʧʨʦʠʟʚʦʹʘʯʘ ʫʧʨʘʚˀʘʯʢʠʭ ʿʝʜʠʥʠʮʘ. ʊʘʢʦ ʧʦʜ ʧʦʿʤʦʤ ʧʘʨʘʤʝʪʘʨʩʢʦ 

ʧʨʦʛʨʤʠʨʘˁʝ ʩʨʝ˂ʝʤʦ ʩʣʝʜʝ˂ʝ ʩʠʥʦʥʠʤʝ: ʤʘʢʨʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʠ ʬʣʝʢʩʠʙʠʣʥʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ.  

ʋ ʘʥʘʣʠʟʠ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʘʫʪʦʨʠ G. Mirkov ʠ ʜʨ. ʥʘʚʦʜʝ ʜʘ ʠʩʪʦʨʠʿʩʢʠ 

ʧʦʩʤʘʪʨʘʥʦ ʧʨʦʠʟʚʦʹʘʯʠ ʫʧʨʘʚˀʘʯʢʠʭ ʩʠʩʪʝʤʘ, ʫ ʧʦʯʝʪʥʦʿ ʬʘʟʠ ʨʘʟʚʦʿʘ, ʥʠʩʫ ʠʤʘʣʠ 

ʥʘʤʝʨʫ ʜʘ ʢʦʨʠʩʥʠʢʫ ʜʘʿʫ ʤʦʛʫ˂ʥʦʩʪ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ (G. Mirkov, Z. Bakiĺ 

& M.ņapiĺ, 2019). ʊʘʢʦʹʝ ʥʘʚʦʜʝ ʜʘ ʩʘʤʘ ʧʦʪʨʝʙʘ  ʥʘʤʝʪʥʫʪʘ ʨʘʟʚʦʿʝʤ ʩʣʦʞʝʥʠʿʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʝʰʝˁʘ CNC ʤʘʰʠʥʘ, ʩʣʦʞʝʥʦʩʪ ʦʙʨʘʜʘʢʘ, ʪʝʞˁʘ ʢʘ ʙʨʞʝʤ 

ʧʨʦʛʨʘʤʠʨʘˁʫ ʥʘʨʦʯʠʪʦ ʫ ʪʠʧʩʢʠʤ/ʛʨʫʧʥʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ, ʥʝʤʠʥʦʚʥʦ ʿʝ ʥʘʤʝʪʥʫʣʘ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʦʚʝ ʚʨʩʪʝ ʧʨʦʛʨʘʤʠʨʘˁʘ ʫ ʩʦʬʪʚʝʨʩʢʘ ʨʝʰʝˁʘ ʫʧʨʘʚˀʘʯʢʠʭ ʿʝʜʠʥʠʮʘ. 

ʇʘʨʘʤʝʪʘʨʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʥʠʿʝ ʩʪʘʥʜʘʨʜʠʟʦʚʘʥʦ/ʫʥʠʬʠʮʠʨʘʥʦ ʠ ʟʘʚʠʩʠ ʦʜ 

ʧʨʦʠʟʚʦʹʘʯʘ ʫʧʨʘʚˀʘʯʢʝ ʿʝʜʠʥʠʮʝ, ʊʘʢʦ ʿʝ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʘ ʠ ʥʝʟʥʘʪʥʦ ʦʜʩʪʫʧʘˁʝ 

ʫʥʫʪʘʨ ʿʝʜʥʝ ʚʨʩʪʝ ʫʧʨʘʚˀʘʯʢʠʭ ʿʝʜʠʥʠʮʘ. ɸʥʘʣʠʟʦʤ ʨʘʜʦʚʘ ʨʝʣʝʚʘʥʪʥʠʭ ʟʘ 

ʧʘʨʘʤʝʪʘʨʩʢʦ ʧʨʦʛʨʤʠʨʘˁʝ ʤʦʛʘʦ ʩʝ  ʠʟʚʝʩʪʠ ʠ ʟʘʢˀʫʯʘʢ ʜʘ ʚʠʰʝ ʩʨʦʜʥʠʭ ʫʧʨʘʚˀʘʯʢʠʭ 

ʿʝʜʠʥʠʮʘ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʠʟʚʦʹʘʯʘ ʠʤʘʿʫ ʠʩʪʠ ʥʘʯʠʥ (ʪʠʧ) ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ, 
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ʜʦʢ ʩʫ ʜʨʫʛʠ ʧʨʦʠʟʚʦʹʘʯʠ ʫʧʨʘʚˀʘʯʢʠʭ ʩʠʩʪʝʤʘ ʨʘʟʚʠʣʠ ʧʦʩʝʙʘʥ ʿʝʟʠʢ ʟʘ ʧʘʨʘʤʝʪʘʨʩʢʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ (Mike Lynch, 1997; Ron Gainer & Dan Murphy, 2013).  

ʇʨʠʤʘʨʥʠ ʮʠ ˀʦʚʦʛ ʩʝʛʤʝʥʪʘ ʨʘʜʘ ʿʝ ʠʩʪʨʘʞʠʚʘʝˁ, ʨʘʟʚʦʿ ʧʨʦʿʝʢʪʦʚʘʘˁ ʧʨʦʮʝʩʘ ʦʙʨʘʜʝ  

ʧʨʠʤʝʥʦʤ MACRO ʠʣʠ ʬʣʝʢʩʠʙʠʣʥʦʛ ʧʨʦʛʨʘʤʠʨʘʘˁ ʫ ʩʘʜʝʿʩʪʚʫ ʩʘ RFID ʪʝʭʥʦʣʦʛʠʿʦʤ. 

ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ ʩʝʢʫʥʜʘʨʥʠ ʮʠ ˀʨʘʜʘ ʿʝ ʠʟʥʘʣʘʞʝʝˁ ʙʨʟʠʭ, ʫʧʨʘʚʘˀˁʫ ʥʝʧʦʟʥʘʪʠʭ, ʘʜ 

ʭʦʢ, ʥʝʧʨʝʜʚʠʜʠʚʠʭ ʨʝʰʝʘˁ ʫ ʧʨʦʮʝʩʫ ʧʨʦʿʝʢʪʦʚʘʘˁ ʬʣʝʢʩʠʙʠʣʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ 

ʩʠʩʪʝʤʘ ʢʦʿʘ ʩʘʤʘ ʧʦ ʩʝʙʠ ʧʨʦʮʝʩ ʧʨʠʙʣʠʞʘʚʘʿʫ ʘʜʘʧʪʠʚʥʦʤ.  

ʀʟ ʧʨʝʪʭʦʜʥʦ ʠʟʣʦʞʝʥʦʛ, ʥʘ ʜʘʝˀ, ʫ ʦʚʦʤ ʧʦʛʣʘʚʫˀ,  ʧʨʝʟʝʥʪʫʿʫ ʩʝ  ʧʨʘʚʮʠ ʠʩʪʨʘʞʠʚʘʘˁ 

ʠ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘʘˁ ʫ ʨʝʣʝʚʘʥʪʥʦʿ ʣʠʪʝʨʘʪʫʨʠ ʠ ʫʢʨʘʪʢʦ ʩʝ ʜʘʿʫ 

ʦʩʥʦʚʝ RFID ʪʝʭʥʦʣʦʛʠʿʝ, ʤʝʪʦʜʦʣʦʛʠʿʝ ʠ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘʘˁ. 

 

4.1.2 ˜̑̆̄̌̆̅ ̌̉̓̆̑́̓̔̑̆ ̑ ̆̌̆̃́̎̓̎̆ ̈́ ̐́̑́̍̆̓́̑̒̋̏ ̮̐̑̏̄̑́̍̉̑́̆ 
 

ɼʘ ʙʠ ʩʝ ʫʩʧʝʰʥʦ ʧʘʨʘʤʝʪʘʨʩʢʠ ʧʨʦʛʨʘʤʠʨʘʣʦ ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʦʙʨʦ ʧʦʟʥʘʚʘˁʝ 

ʧʨʦʛʨʘʤʠʨʘˁʘ ʫ G ʢʦʜʫ. ɿʘ ʩʣʦʞʝʥʠʿʘ ʧʘʨʘʤʝʪʘʨʩʢʘ ʧʨʦʛʨʘʤʠʨʘˁʘ ʥʝʦʧʭʦʜʥʦ ʿʝ, 

ʜʦʜʘʪʥʦ,  ʧʦʟʥʘʚʘˁʝ ʧʨʦʛʨʘʤʠʨʘˁʘ ʨʘʯʫʥʘʨʘ ʥʘ ʥʠʞʝʤ ʧʨʦʛʨʘʤʩʢʦʤ ʥʠʚʦʫ, ʢʘʦ ʠ 

ʧʦʟʥʘʚʘˁʝ ʧʨʦʮʝʩʘ, ʦʜʥʦʩʥʦ ʦʙʨʘʜʝ ʠ ʫʧʨʘʚˀʘˁʝ ʢʦʤʧʦʥʝʥʪʘʤʘ ʤʘʰʠʥʝ (M AlôHapis et 

al., 2012). 

ʋʧʦʨʝʹʠʚʘˁʝʤ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʩʘ ʧʨʦʛʨʘʤʠʨʘˁʘ ʫ ʥʝʢʦʤ ʩʘʚʨʝʤʝʥʠʿʝʤ 

ʧʨʦʛʨʘʤʩʢʦʤ ʿʝʟʠʢʫ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʦʚʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʚʨʘ˂ʘ ʢʦʨʠʩʥʠʢʘ ʥʘ ʥʠʚʦ 

ʧʨʦʛʨʘʤʠʨʘˁʘ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ ʥʝʢʦʣʠʢʦ ʛʦʜʠʥʘ ʫʥʘʟʘʜ (ʥʧʨ. ʧʨʦʛʨʘʤʠʨʘˁʝ ʫ BASIC 

ʧʨʦʛʨʘʤʩʢʦʤ ʿʝʟʠʢʫ). ɼʝʣʦʪʚʦʨʥʦʩʪ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʜʦʥʦʩʠ, ʥʝʦʩʧʦʨʥʦ, 

ʧʨʝʜʥʦʩʪʠ ʢʦʿʝ ʩʝ ʦʛʣʝʜʘʿʫ ʫ ʙʨʟʠʥʠ ʨʘʜʘ ʥʘʧʠʩʘʥʦʛ ʧʨʦʛʨʘʤʘ, ʤʘˁʝʤ ʟʘʫʟʝ˂ʫ 

ʧʨʦʛʨʘʤʩʢʝ ʤʝʤʦʨʠʿʝ ʰʪʦ ʿʝ ʧʦʩʣʝʜʠʮʘ ʢʨʘ˂ʝʛ ʧʨʦʛʨʘʤʘ ʫ ʦʜʥʦʩʫ ʥʘ ʪʠʧʩʢʠ, ʥʘʚʦʜʝ ʫ 

ʩʚʦʤ ʨʘʜʫ ʘʫʪʦʨʠ M.A. Razak, ʠ ʜʨ. (M.A. Razak et al., 2013). 

ʅʦʚʝ ʤʦʛʫ˂ʥʦʩʪ ʢʘʦ ʠ ʜʨʫʛʘʯʠʿʠ ʧʨʠʩʪʫʧ ʧʘʨʘʤʝʪʘʨʩʢʦʤ ʧʨʦʛʨʘʤʠʨʘˁʫ CNC ʤʘʰʠʥʘ 

ʦʤʦʛʫ˂ʝʥ ʿʝ ʨʘʟʚʦʿʝʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ. ʆʯʝʢʠʚʘʥʠ  ʨʝʟʫʣʪʘʪʠ ʥʘ ʧʦˀʫ ʬʣʝʢʩʠʙʠʣʥʦʛ 

(ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʪʿ.  MACRO) ʧʨʦʛʨʘʤʠʨʘˁʘ ʫ ʩʘʨʘʜˁʠ ʩʘ RFID ʪʝʭʥʦʣʦʛʠʿʦʤ ʤʦʛʫ ʜʘʪʠ 

ʢʦʨʠʩʥʦʩʪʠ ʫ ʮʠˀʫ: ʫʥʘʧʨʝʹʝˁʘ ʠ ʦʧʪʠʤʠʟʘʮʠʿʝ ʧʨʦʮʝʩʘ, ʧʦʚʝ˂ʘˁʘ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ 

ʪʝʭʥʦʣʦʰʢʦʛ ʧʦʩʪʫʧʢʘ, ʛʝʥʝʨʠʩʘˁʘ CNC ʧʨʦʛʨʘʤʘ ʫ ʬʘʟʠ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʦʙʨʘʜʘʢʘ ʢʘʦ 

ʠ  ʤʦʛʫ˂ʥʦʩʪʠ ʠʟʤʝʥʝ/ʧʨʦʤʝʥʝ ʪʝʭʥʦʣʦʰʢʦʛ ʧʦʩʪʫʧʢʘ ʫ ʬʘʟʠ ʧʨʦʮʝʩʘ ʦʙʨʘʜʝ (ʥʘʨʦʯʠʪʦ 

ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜˁʝ).  ɹʝʥʝʬʠʪʠ ʦʚʘʢʚʦʛ ʧʨʠʩʪʫʧʘ ʧʨʦʿʝʢʪʦʚʘˁʫ 

ʦʙʨʘʜʥʦʛ ʧʨʦʮʝʩʘ ʩʫ ʥʘʨʦʯʠʪʦ ʝʬʠʢʘʩʥʠ ʠ ʬʣʝʢʩʠʙʠʣʥʠ. 

ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ʘʫʪʦʨʘ (G. Mirkov, Z. Bakiĺ & M.ņapiĺ, 2019) ʠ ʘʥʘʣʠʟʠ ʩʧʨʦʚʝʜʝʥʦʿ ʥʘ 

ʢʦʨʠʩʥʠʯʢʦʿ ʣʠʪʝʨʘʪʫʨʠ ʢʘʦ ʠ ʫ ʧʨʝʧʦʨʫʢʘʤʘ ʚʠʰʝ ʧʨʦʠʟʚʦʹʘʯʘ ʫʧʨʘʚˀʘʯʢʠʭ ʿʝʜʠʥʠʮʘ, 

ʧʘʨʘʤʝʪʘʨʩʢʦ ʧʨʦʛʨʘʤʠʨʘʝˁ ʿʝ ʥʘʿʚʠʰʝ ʢʦʨʠʰ˂ʝʥʦ  ʟʘ: 

¶ ʧʨʦʛʨʘʤʠʨʘʝˁ ʬʘʤʠʣʠʿʝ ʜʝʣʦʚʘ, 

¶ ʜʝʬʠʥʠʩʘʝˁ ʩʧʝʮʠʬʠʯʥʠʭ ʮʠʢʣʫʩʘ, 

¶ ʩʧʝʮʠʬʠʯʥʝ ʪʠʧʩʢʝ ʬʦʨʤʝ19 ʢʦʥʩʪʨʫʢʮʠʿʘ ʢʦʿe ʩʝ ʧʦʥʘʚʘˀʿʫ, 

¶ ʩʣʦʞʝʥʘ ʧʨʦʛʨʘʤʩʢʘ ʢʨʝʪʘʘˁ, ʢʘʦ ʰʪʦ ʩʫ ʧʘʨʘʙʦʣʝ, ʝʣʠʧʩʝ ʠʪʜ., 

¶ ʩʧʝʮʠʬʠʯʥʫ ʠʥʩʪʘʣʠʨʘʥʫ ʜʦʜʘʪʥʫ ʦʧʨʝʤʫ (ʥʧʨ. ʦʧʨʝʤʘ ʟʘ ʤʝʨʝʝˁ), 

¶ ñSmartò ʧʨʦʛʨʘʤʝ, ʠ 
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¶ ʤʘʢʨʦ ʧʨʦʛʨʘʤʝ ʢʦʿʠ ʤʦʛʫ ʜʦʥʦʩʠʪʠ ʦʜʣʫʢʝ ʧʦʤʦ˂ʫ ʫʩʣʦʚʥʠʭ ʠʩʢʘʟʘ. 

ʉʭʦʜʥʦ ʥʘʙʨʦʿʘʥʦʤ ʫʢʨʘʪʢʦ ʩʝ ʜʘʿʫ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠʟʜʚʦʿʝʥʠʭ ʥʘʫʯʥʠʭ ʨʘʜʦʚʘ. 

ɱʝʜʘʥ ʦʜ ʟʥʘʯʘʿʥʠʭ ʨʘʜʦʚʘ ʢʦʿʠ ʘʥʘʣʠʟʠʨʘʿʫ ʧʘʨʘʤʝʪʘʨʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʿʝ ʨʘʜ ĂA 

Parametric Programming Technique For Efficient CNC Machining Operationsò ʘʫʪʦʨʘ 

Manocher Djassemi (Manocher Djassemi, 1998). Aʫʪʦʨ ʜʘʿʝ ʜʝʬʠʥʠʮʠʿʫ ʧʘʨʘʤʝʪʘʨʩʢʦʛ 

ʧʨʦʛʨʘʤʠʨʘˁʘ ʥʘʚʦʜʝ˂ʠ ʜʘ ʿʝ: ʧʘʨʘʤʝʪʘʨʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʿʝ G / M ʢʦʜʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ 

ʫ ʢʦʿʦʿ ʿʝ ʧʦʟʠʮʠʿe ʦʩa (x, i, z, a, ʠʪʜ.), ʬʫʥʢʮʠʿʘ ʧʦʩʤʘʢʘ ʠ ʙʨʟʠʥʝ ʢʦʿʘ ʤʦʛʫ ʙʠʪʠ ʦʜʨʝʹʝʥʠ 

ʧʘʨʘʤʝʪʘʨʩʢʠʤ ʠʟʨʘʟʦʤ/ʤʘ. ʋ ʨʘʜʫ ʩʝ ʪʘʢʦʹʝ ʠʟʥʦʩʠ ʟʘʧʘʞʘˁʝ ʜʘ ʿʝ ʥʘʯʠʥ ʧʨʦʛʨʘʤʠʨʘˁʘ 

ʧʨʠʙʣʠʞʘʥ ʧʨʦʛʨʘʤʩʢʠʤ ʿʝʟʠʮʠʤʘ ʟʘ ʨʘʯʫʥʘʨʝ ʢʘʦ ʰʪʦ ʩʫ Pascal ʠʣʠ C, ʢʦʜ ʢʦʿʠʭ ʩʝ 

ʢʦʤʧʿʫʪʝʨʩʢʝ ʬʫʥʢʮʠʿʝ ʢʘʦ ʰʪʦ ʩʫ ʧʨʦʤʝʥˀʠʚʝ, ʘʨʠʪʤʝʪʠʯʢʠ, ʣʦʛʠʯʢʠ ʠʟʨʘʟʠ ʠ 

ʧʨʦʛʨʘʤʩʢʝ ʧʝʪˀʝ ʤʦʛʫ ʧʨʦʛʨʘʤʠʨʘʪʠ ʫ ʧʘʨʘʤʝʪʘʨʩʢʦʤ ʦʙʣʠʢʫ. ʊʘʢʦʹʝ, ʫ ʨʘʜʫ ʩʝ ʥʘʚʦʜʠ 

ʠ ʧʨʠʤʝʥʘ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʥʘ ʦʩʥʦʚʫ ʛʨʫʧʠʩʘˁʘ ʩʣʠʯʥʦʩʪʠ ʜʠʟʘʿʥʘ ʠ 

ʛʨʫʧʠʩʘˁʘ ʥʘ ʦʩʥʦʚʫ ʟʘʭʪʝʚʘ ʦʙʨʘʜʝ. Aʫʪʦʨ ʧʨʝʜʦʯʘʚʘ ʧʦʿʤʦʚʝ ʚʝʟʘʥʝ ʟʘ ʪʝʭʥʠʢʝ 

ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʢʘʦ ʰʪʦ ʩʫ:  

- CNC ʧʨʦʛʨʘʤʠʨʘˁʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʪʠʧʩʢʠʤ ʦʙʣʠʮʠʤʘ (ʝʥʛ. Feature-Base CNC 

Programming) ʜʘʿʫ˂ʠ ʥʝʢʝ ʦʜ ʤʦʜʫʣʘ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʘ ʢʘʦ ʰʪʦ ʩʫ ʨʫʧʝ, 

˅ʝʧʦʚʠ, ʥʘʚʦʿʠ ʠʪʜ., ʠ 

- ʪʠʧʩʢʠ ʦʙʣʠʮʠ ʢʦʿʠ ʩʝ ʚʠʰʝʩʪʨʫʢʦ ʧʦʥʘʚˀʘʿʫ (ʝʥʛ. Repeated features), ʘ  ʯʠʿʫ ʧʨʠʤʝʥʫ 

ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʩʨʝ˂ʝʤʦ ʫ ʩʠʪʫʘʮʠʿʘʤʘ ʢʦʜ ʢʦʿʠʭ ʩʝ ʦʚʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʚʠʰʝ ʧʫʪʘ ʧʦʿʘʚˀʫʿʫ ʫ ʨʘʟʣʠʯʠʪʠʤ ʜʠʤʝʥʟʠʿʘʤʘ. 

ʇʨʠʤʝʥʘ ʦʙʘ  ʪʠʧʘ ʧʨʦʛʨʘʤʠʨʘˁʘ ʦʛʣʝʜʘ ʩʝ ʫ ʢʦʤʧʦʟʠʮʠʿʠ ʤʦʜʫʣʘ ʫ ʛʣʘʚʥʦʤ ʧʨʦʛʨʘʤʫ. 

ʇʫʪʝʤ ʧʨʠʤʝʨʘ, ʧʨʝʟʝʥʪʠʨʘʿʫ ʩʝ ʦʙʘ ʚʠʜʘ ʧʨʦʛʨʘʤʠʨʘˁʘ. ʋ ʩʘʤʦʤ ʨʘʜʫ, ʜʘʿʫ ʧʘʨʘʣʝʣʥʦ 

ʩʝ ʫʧʦʨʝʜʥʝ ʘʥʘʣʠʟʝ, ʢʣʘʩʠʯʥʦʛ CNC ʧʨʦʛʨʘʤʠʨʘˁʝ ʠ ʧʘʨʘʤʝʪʘʨʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʘ ʟʘ ʦʙʘ 

ʥʘʚʝʜʝʥʘ ʪʠʧʘ. ɸʫʪʦʨ ʠʩʪʠʯʝ, ʫ ʩʘʤʦʤ ʟʘʢˀʫʯʢʫ, ʧʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʩʢʦʛ 

ʧʨʦʛʨʘʤʠʨʘˁʘ ʢʦʿʝ ʩʝ ʧʨʚʝʥʩʪʚʝʥʦ ʦʛʣʝʜʘ ʫ ʙʨʞʝʤ ʠ ʿʝʜʥʦʩʪʘʚʥʠʿʝʤ ʧʨʦʛʨʘʤʠʨʘˁʫ, ʢʘʦ 

ʠ ʩʤʘˁʝʥʫ ʜʫʞʠʥʝ ʧʨʦʛʨʘʤʘ. 

ɺʘʞʥʫ ʫʣʦʛʫ ʫ ʧʨʘʤʝʪʘʨʩʢʦʤ ʧʨʦʛʨʘʤʠʨʘˁʫ ʠʤʘʿʫ ʪʠʧʦʚʠ ʧʨʦʤʝʥˀʠʚʠʭ, ʠʩʪʠʯʝ ʩʝ ʫ 

ʪʝʢʩʪʫ Variable in Custom Macro (Mike Lunch, 2016). ʇʝʪ ʪʠʧʦʚʘ ʢʦʨʠʩʥʠʯʢʠʭ  ʤʘʢʨʦ 

ʧʨʦʤʝʥˀʠʚʠʭ ʢʣʘʩʠʬʠʢʫʿʝ ʘʫʪʦʨ ʫ ʩʚʦʤ ʨʘʜʫ, ʥʘʚʦʜʝ˂ʠ ʠʭ ʢʘʦ: ʘʨʛʫʤʝʥʪʝ ʟʥʘʢʦʚʥʠʭ 

ʘʜʨʝʩʘ, (Letter address arguments), ʣʦʢʘʣʥʝ ʧʨʦʤʝʥˀʠʚʝ, ʟʘʿʝʜʥʠʯʢʝ ʧʨʦʤʝʥˀʠʚʝ (ʚʨʘ˂ʘʿʫ 

ʩʝ ʫ ʧʨʝʹʘʰˁʝ ʩʪʘˁʝ ʧʦ ʠʩʢˀʫʯʠʚʘˁʫ ʤʘʰʠʥʝ), ʩʪʘʣʥʝ ʟʘʿʝʜʥʠʯʢʝ ʚʘʨʠʿʘʙʣʝ (ʯʫʚʘʿʫ ʩʝ 

ʠ ʧʦʩʣʝ ʠʩʢˀʫʯʠʚʘˁʘ ʤʘʰʠʥʝ), ʠ ʩʠʩʪʝʤʩʢʝ ʚʘʨʠʿʘʙʣʝ  ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʧʨʠʩʪʫʧ 

ʨʝʣʝʚʘʥʪʥʠʤ CNC ʬʫʥʢʮʠʿʘʤʘ. ʊʘʢʦ, ʠʟʜʚʘʿʘ ʩʪʘʙʠʣʥʝ ʠ ʥʝʩʪʘʙʠʣʥʝ ʚʘʨʠʿʘʙʣʝ, ʜʘʿʫ˂ʠ 

ʧʨʝʧʦʨʫʢʫ ʢʦʨʠʩʥʠʮʠʤʘ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʙʠ ʪʨʝʙʘʣʠ ʜʘ ʢʦʨʠʩʪʝ ʦʜʨʝʹʝʥʝ ʪʠʧʦʚʝ ʦʚʠʭ  

ʚʘʨʠʿʘʙʣʠ. ɼʘʿʝ  ʘʨʛʫʤʝʥʪʘʮʠʿʫ ʥʘʚʦʜʝ˂ʠ, ʜʘ ʩʫ ʣʦʢʘʣʥʝ ʧʨʦʤʝʥˀʠʚʝ ʥʝʩʪʘʙʠʣʥʝ ʿʝʨ ʧʦ 

ʠʩʢˀʫʯʠʚʘˁʫ ʤʘʰʠʥʝ ʛʫʙʝ ʩʚʦʿʫ ʘʢʪʠʚʥʦʩʪ, ʧʨʦʪʠʚʥʦ ʩʪʘʙʠʣʥʠʤ ʚʘʨʠʿʘʙʣʘʤʘ, ʢʦʿʝ 

ʘʫʪʦʨ ʧʨʝʧʦʨʫʯʫʿʝ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜ ʥʝʩʪʘʙʠʣʥʦʩʪ ʠʟʘʟʠʚʘ ʥʝʢʠ ʪʠʧ ʧʨʦʙʣʝʤʘ. ʅʘʚʝʜʝʥʘ  

ʟʘʧʘʞʘˁʘ ʜʦʢʘʟʫʿʝ ʧʨʠʤʝʨʠʤʘ ʟʘ ʦʙʘ ʩʣʫʯʘʿʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʨʠʤʝʨ ʧʨʠʤʝʥʝ ʣʦʢʘʣʥʠʭ 

ʚʘʨʠʿʘʙʣʠ ʧʦʪʢʨʝʧˀʫʿʝ ʪʚʨʜˁʦʤ ʜʘ ʧʦʩʣʝ ʟʘʚʨʰʥʦʛ ʛʣʦʜʘˁʘ (ʥʘʨʝʟʠʚʘˁʘ ʠʣʠ ʫʨʝʟʠʚʘˁʘ) 

ʩʚʠʭ ʥʘʚʦʿʘ ʦʚʝ ʚʘʨʠʿʘʙʣʝ ʚʠʰʝ ʥʠʩʫ ʧʦʪʨʝʙʥʝ. ʉʫʧʨʦʪʥʦ ʦʚʦʤʝ, ʩʪʘʣʥʝ ʚʘʨʠʿʘʙʣʝ ʤʦʛʫ 

ʩʝ ʧʨʠʤʝʥʠʪʠ ʟʘ ʚʠʰʝ ʧʨʦʛʨʘʤʘ, ʥʧʨ. ʟʘ ʦʥʝ ʟʘ ʢʦʿʝ ʚʘʞʝ ʠʩʪʠ ʧʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ, ʪʝ ʠ 

ʧʦʩʣʝ ʠʩʢˀʫʯʠʚʘˁʘ ʤʘʰʠʥʝ ʦʩʪʘʿʫ ʘʢʪʠʚʥʝ. ʊʦ ʟʥʘʯʠ ʜʘ ʦʚʘʢʚʦ ʧʨʠʤʝˁʝʥʦʤ ʤʝʪʦʜʦʤ 

ʢʦʨʠʩʥʦʩʪʠ ʩʫ ʦʯʠʛʣʝʜʥʝ ʠ ʦʜʥʦʩʝ ʩʝ ʩʤʘˁʝˁʝ ʙʨʦʿʘ ʚʘʨʠʿʘʙʣʠ. ʂʦʨʠʩʥʠʮʠ ʤʦʨʘʿʫ ʠʤʘʪʠ 

ʦʜʨʝʹʝʥʫ ʜʦʟʫ ʦʧʨʝʟʥʦʩʪʠ ʧʨʠ ʫʧʦʪʨʝʙʠ ʚʘʨʠʿʘʙʣʠ. ʋ ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ ʩʫ ʧʨʠʩʫʪʥʠ ʫ 

ʫʧʦʪʨʝʙʠ ʦʜʨʝʹʝʥʠ ʧʨʠʙʦʨʠ ʠ ʫʨʝʹʘʿʠ ʟʘ ʤʝʨʝˁʝ (ʝʥʛ. spindle touch probe), ʜʝʦ ʩʪʘʣʥʠʭ 

ʟʘʿʝʜʥʠʯʢʠʭ ʚʘʨʠʿʘʙʣʠ ʤʦʨʘ ʦʩʪʘʪʠ ʩʪʘʣʥʦ ʧʨʠʩʫʪʘʥ, ʥʘʚʦʜʠ ʘʫʪʦʨ. 
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ʇʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʨʘʜʫ Grzegorz Nikiel  ʿʝ ʧʘʨʘʤʝʪʘʨʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʩʣʦʞʝʥʠʭ 

ʥʝʩʠʤʝʪʨʠʯʥʠʭ ʩʪʨʫʢʪʫʨʘ ʩʘ ʧʦʩʝʙʥʠʤ ʘʢʮʝʥʪʦʤ ʥʘ ʩʨʘʯʫʥʘʚʘˁʝ ʙʨʟʠʥʝ ʠʟʚʨʰʘʚʘˁʘ 

ʧʨʦʛʨʘʤʩʢʠʭ ʥʘʨʝʜʙʠ ʠ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ (Grzegorz Nikiel, 2009). ʂʘʢʦ ʿʝ ʘʥʘʣʠʟʘ 

ʠʤʧʣʝʤʝʥʪʠʨʘʥʘ ʢʦʨʠʰ˂ʝˁʝʤ ʫʧʨʘʚˀʘʯʢʝ ʿʝʜʠʥʠʮʝ Sinumerik 810D, ʪʦ ʥʝ ʟʥʘʯʠ ʜʘ ʥʠʿʝ 

ʧʨʠʤʝʥˀʠʚʘ ʠ ʥʘ ʜʨʫʛʝ ʪʠʧʦʚʝ ʫʧʨʘʚˀʘʯʢʠʭ ʿʝʜʠʥʠʮʘ. 

ɸʥʘʣʠʟʠʨʘʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʪʦʢʦʤ ʧʨʦʫʯʘʚʘˁʘ ʩʧʨʦʚʝʜʝʥʘ ʿʝ ʥʘ: ʠʟʨʘʯʫʥʘʚʘˁʫ ʙʨʟʠʥʝ 

ʮʝʣʦʙʨʦʿʥʠʭ ʚʘʨʠʿʘʙʣʠ, ʨʝʘʣʥʠʭ ʚʘʨʠʿʘʙʣʠ, ʧʨʦʨʘʯʫʥʫ ʢʦʤʧʣʝʢʩʥʠʭ ʬʫʥʢʮʠʿʘ ʥʘ 

ʧʨʠʤʝʨʫ ʢʚʘʜʨʘʪʥʦʛ ʬʫʥʢʮʠʿʝ (ὼ), ʙʨʟʠʥʘ ʢʘʣʢʫʣʘʮʠʿʘ ʟʘ ʢʦʤʧʣʝʢʩʥʝ ʘʨʠʪʤʝʪʠʯʢʝ 

ʠʟʨʘʟʝ,  ʫ ʿʝʜʥʦ ʿʨʝʯʝʥʠʮʠ ʠ ʫ ʥʝʢʦʣʠʢʦ ʨʝʯʝʥʠʮʘ ʩʘ ʨʘʟʛʨʘʜʦˁʤ, ʥʘ ʿʝʜʥʦʩʪʘʚʥʠʿʝ ʦʙʣʠʢʝ 

ʠ ʙʨʟʠʥʝ ʩʨʘʯʫʥʘʚʘʘˁ ʢʦʨʠʰ˂ʝʝˁʤ ʨʘʟʣʠʯʠʪʠʭ ʩʪʨʫʢʪʫʨʘ ʥʘʨʝʜʙʠ ʪʠʧʘ:  WHILE é 

ENDWHILE, REPEAT é UNTIL, FOR.. ENDFOR, IFéGOTOB/GOTOF, ʢʘʦ ʠ ʙʨʟʠʥʘ 

ʧʨʦʨʘʯʫʥʘ ʩʘ ʫʧʦʪʨʝʙʦʤ ʧʦʪʧʨʦʛʨʘʤʘ. ʋ ʮʠˀʫ ʮʝʣʦʚʠʪʝ ʘʥʘʣʠʟʝ ʠ ʨʘʟʫʤʝʚʘʘˁ, ʜʘʿʫ ʩʝ 

ʧʦʣʘʟʥʝ ʦʩʥʦʚʝ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘʘˁ ʟʘ ʦʚʘʿ ʪʠʧ ʫʧʨʘʚʘˀˁʘ ʠ ʧʨʦʤʝʥʠˀʚʝ ʢʦʿʝ 

ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʧʨʠʤʝʨ ʦʧʪʠʤʠʟʘʮʠʿʝ ʩʘ ʫʧʦʨʝʜʥʠʤ ʧʘʨʘʤʝʪʨʠʤʘ. ʀʟʚʝʜʝʥʠ ʟʘʢˀʫʯʮʠ ʥʘ 

ʦʩʥʦʚʫ ʧʨʝʜʩʪʘʚˀʝʥʦʛ ʫʧʫ˂ʫʿʫ ʥʘ ʩʘʚʝʪʝ ʢʦʿʝ ʙʠ ʢʦʨʠʩʥʠʮʠ/ʧʨʦʛʨʘʤʝʨʠ ʢʦʿʠ ʧʨʠʤʝˁʫʿʫ 

ʧʘʨʘʤʝʪʘʨʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʪʨʝʙʘʣʠ ʠʤʘʪʠ ʫ ʚʠʜʫ (ʥʝ ʩʘʤʦ ʟʘ Sinumerik Control), ʫ ʩʚʨʭʫ 

ʙʨʞʝʛ ʠʟʚʨʰʘʚʘˁʘ ʧʨʦʛʨʘʤʘ, a ʦʥʝ ʩʝ ʧʨʝʚʘʩʭʦʜʥʦ ʦʜʥʦʩʝ ʥʘ:  

¶ ʧʨʠʤʝʥʫ ʦʧʝʨʘʮʠʿʘ ʨʘʯʫʥʘʘˁ ʩʘ ʧʘʨʘʤʝʪʨʠʤʘ (R-ʧʘʨʘʤʝʪʨʠʤʘ) ʟʘ ʢʦʿʝ ʿʝ ʙʨʟʠʥʘ 

ʧʨʦʨʘʯʫʥʘ ʟʘ ʨʘʟʣʠʯʠʪʝ ʚʘʨʠʿʘʙʣʝ (integer, real) ʧʨʠʙʣʠʞʥʘ, 

¶ ʧʨʠʤʝʥʫ ʫʩʣʦʚʥʠʭ ʠʥʩʪʨʫʢʮʠʿʝ ʩʢʦʢʘ (IF... GOTOx) ʨʝʜʫʮʠʨʘʪʠ ʫ ʢʦʨʠʩʪ ʜʨʫʛʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʫʧʫʪʩʪʚʘ (WHILE é DO, REPEAT é UNTIL ʠʪʜ), ʠ 

¶ ʨʝʜʫʮʠʨʘʪʠ ʧʨʠʤʝʥʝ ʧʦʪʧʨʦʛʨʘʤʘ, ʢʦʿʘ ʩʝ ʜʦʥʦʩʠ ʦʜʨʝʹʝʥʘ ʫʩʧʦʨʝʘˁ ʧʨʠ 

ʠʟʚʨʰʘʚʘʫˁ ʧʨʦʛʨʘʤʘ. 

ʂʘʦ ʨʝʟʫʣʪʘʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʝʨʝʘˁ ʩʨʘʯʫʥʘʚʘʘˁ ʙʨʟʠʥʘ ʦʧʝʨʘʮʠʿʘ ʩʘ ʧʨʦʤʝʥʠˀʚʠʤ 

ʠʟʜʚʘʘʿʿʫ ʩʝ ʫ ʚʠʜʫ ʪʘʙʝʣʘʨʥʠʭ ʥʘʚʦʜʘ ʢʘʦ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘʘˁ, ʢʦʿʠ ʩʘʞʝʪʠ  ʩʝ ʤʦʛʫ 

ʦʙʿʝʜʠʥʠʪʠ ʫ ʩʣʝʜʝ˂ʝʤ:  

¶ ʙʨʟʠʥʘ ʠʟʚʨʰʘʚʘʘˁ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʘ ʧʨʠʤʝʥʦʤ R ʧʘʨʘʤʝʪʘʨʘ ʫ ʦʜʥʦʩʫ ʥʘ 

LUD, 

¶ ʢʦʨʠʰ˂ʝʝˁ ñheap ò  ʠ ʥʝʢʦʨʠʰ˂ʝʝˁ ñheap ò, ʠ  

¶ ʥʝʧʨʠʤʝʠˁʚʘˁʝ ʧʦʪʧʨʦʛʨʘʤʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʦʛʨʘʤʝ,  

ʜʘʿʝ ʧʦʚʝ˂ʘʥʫ ʙʨʟʠʥʫ ʨʝʘʣʠʟʘʮʠʿʝ ʧʨʦʛʨʘʤʘ. ʀʟ ʧʨʠʣʦʞʝʥʦʛ ʤʦʛʫ ʩʝ ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʮʠ 

ʢʦʿʠ ʙʠʪʥʠ ʝʣʝʤʝʥʪʠ ʧʨʦʛʨʘʤʘ ʢʘʦ ʠ ʥʘʯʠʥ ʧʨʦʛʨʘʤʠʨʘʘˁ ʠʤʘʿʫ ʧʨʝʦʚʣʘʹʫʿʫ˂ʠ ʫʪʠʮʘʿ ʥʘ 

ʙʨʟʠʥʫ ʠʟʚʨʰʘʚʘʘˁ ʧʨʦʛʨʘʤʘ. ʊʘʢʦʹʝ ʥʘʚʦʜʝ ʩʝ  ʠ   ʧʨʠʤʘʨʥʠ ʝʣʝʤʝʥʘʪʠ ʢʦʿʠ ʤʦʛʫ 

ʫʪʠʮʘʪʠ ʥʘ ʫʩʧʦʨʝʝˁ ʙʨʟʠʥʝ ʠʟʚʨʰʘʚʘʘˁ ʜʝʣʘ ʧʨʦʛʨʘʤʩʢʝ ʩʪʨʫʢʪʫʨʝ (ʥʧʨ. ʥʫʤʝʨʘʮʠʿʘ 

ʙʣʦʢʦʚʘ, ʢʦʤʝʥʪʘʨʠ ʠʪʜ.).  

ʋ ʮʠˀʫ ʩʚʝʦʙʫʭʚʘʪʥʠʿʝ ʘʥʘʣʠʟʝ ʪʨʝʙʘ ʥʘʚʝʩʪʠ ʨʘʜʦʚʝ ʢʦʿʠ ʩʝ ʙʘʚʝ ʪʝʤʘʪʠʢʦʤ ʟʘʩʥʦʚʘʥʦʤ 

ʥʘ ʩʧʝʮʠʬʠʯʥʦʩʪʠʤʘ ʩʘʤʝ ʦʙʨʘʜʝ; ʪʝʭʥʦʣʦʰʢʦʤ (ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʛʨʫʧʥʦʛ ʠ ʪʠʧʩʢʦʛ 

ʥʘʯʠʥʘ ʦʙʨʘʜʝ) ʠ ʛʝʦʤʝʪʨʠʿʩʢʦʤ (ʧʨʚʝʥʩʪʚʝʥʦ ʨʘʜʠ ʪʘʯʥʦʩʪʠ). ʅʘ ʜʘˀʝ, ʠʟ ʪʠʭ ʨʘʟʣʦʛʘ, 

ʜʘʿʫ ʩʝ ʨʘʜʦʚʠ ʢʦʿʘ ʧʦʪʢʨʝʧʫˀʿʫ ʦʚʫ ʢʦʥʩʪʘʪʘʮʠʿʫ. 

ʇʦʨʝʜ ʥʘʫʯʥʦʛ ʜʦʧʨʠʥʦʩʘ ʥʘ ʥʘ ʧʦˀʫ ʪʝʭʥʦʣʦʛʠʿʝ ʦʙʨʘʜʝ ʥʘ ʩʪʨʫʛʫ ʪʘʥʢʦʟʠʜʥʠʭ 

ʝʣʝʤʝʥʘʪʘ,  ʘʫʪʦʨʠ  Zhu Xiurongand  ʠ Zhang Guangcheng ʫ ʫʚʦʜʥʦʤ ʜʝʣʫ ʦ 

ʧʘʨʘʤʝʪʘʨʩʢʦʤ ʧʨʦʛʨʘʤʠʨʘˁʫ, ʜʘʿʫ ʪʘʙʝʣʫ ʫʧʦʨʝʜʥʠʭ ʤʦʛʫ˂ʥʦʩʪʠ ʢʣʘʩʠʯʥʦʛ ʠ 

ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘʘˁ (ʊʘʙʝʣʘ 4.1.). ʋ ʩʚʦʿʠʤ ʥʘʚʦʜʠʤʘ, ʠʩʪʠʯʫ ʣʘʢʦ˂ʫ 

ʤʦʜʠʬʠʢʘʮʠʿʝ ʠ ʯʠʪʠˀʚʦʩʪʠ ʤʘʢʨʦ ʧʨʦʛʨʘʤʘ ʫ ʦʜʥʦʩʫ ʥʘ ʢʣʘʩʠʯʥʦ, ʨʝʜʦʩʣʝʜʥʦ 

ʧʨʦʛʨʘʤʠʨʘʝˁ (Zhu Xiurongand  & Zhang Guangcheng, 2016). 
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ʊʘʙʝʣʘ 4.1 ʇʦʨʝʹʝʝˁ Macro ʠ ʢʣʘʩʠʯʥʦʛ (Ordinary manual) ʧʨʦʛʨʘʤʠʨʘˁʘ (ʧʨʝʫʟʝʪʦ ʠ 

ʘʜʘʧʪʠʨʘʥʦ ʠʟ ʨʘʜʘ  Zhu Xiurongand  & Zhang Guangcheng, 2016) 

ʈʫʯʥʦ ʧʨʦʛʨʘʤʠʨʘʝˁ Macro ʧʨʦʛʨʘʤʠʨʘʝˁ 

ʂʦʨʠʩʪʠ ʩʘʤʦ ʢʦʥʩʪʘʥʪʝ 
ʂʦʨʠʩʪʝ ʩʝ ʧʨʦʤʝʥʠˀʚʝ ʠ ʜʦʜʝʣʘ 

ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥʠˀʚʠʤʘ 

ʅʝ ʢʦʨʠʩʪʝ ʩʝ ʦʧʝʨʘʮʠʿʝ ʠʟʤʝʹʫ 

ʢʦʥʩʪʘʥʪʠ 
ʄʦʛʫ˂ʝ ʩʫ ʦʧʝʨʘʮʠʿʝ ʠʟʤʝʹʫ ʚʘʨʠʿʘʙʣʠ  

ʇʨʦʛʨʘʤ ʿʝ ʦʙʠʯʥʦ ʨʝʜʦʩʣʝʜʘʥ, ʠ ʥʝʤʦʞʝ 

ʙʠʪʠ ʧʨʝʩʢʦ˂ʠʚ 
ʇʨʦʛʨʘʤ ʤʦʞʝ ʙʠʪʠ ʧʨʝʩʢʦʯʠʚ 

ʋʦʙʠʯʘʿʥʘ ʚʨʩʪʘ ʧʨʦʛʨʘʤʠʨʘʘˁ Macro ʧʨʦʛʨʘʤʠʨʘʝˁ 

 

ʆʜʨʝʹʝʥʫ ʧʦʛʦʜʥʦʩʪ ʟʘ ʧʨʠʤʝʥʫ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʠʤʘʿʫ ʢʨʠʚʝ ʣʠʥʠʿʝ ʢʦʿʝ 

ʩʫ ʧʦʩʝʙʥʦ ʟʘʩʪʫʧˀʝʥʝ ʫ ʘʫʪʦʤʦʙʠʣʩʢʦʿ ʠʥʜʫʩʪʨʠʿʠ ʠ ʙʨʦʜʦʛʨʘʜˁʠ, ʟʘʪʠʤ ʢʦʜ ʘʣʘʪʘ ʟʘ 

ʠʩʪʠʩʢʠʚʘˁʝ, ʘʣʘʪʘ ʟʘ ʨʦʣʦ ʦʙʣʠʢʝ, ʧʨʦʬʠʣʝ ʪʫʨʙʠʥʘ ʠ ʜʨ. ʥʘʚʦʜʝ ʠ  ʧʨʝʜʩʪʘʚˀʘʿʫ ʫ ʨʘʜʫ 

(Hetal N.Fitter, et al.,  2014). CAD ʩʦʬʪʚʝʨʠ  ʢʦʨʠʩʪʝ ʧʘʨʘʤʝʪʘʨʩʢʝ ʢʨʠʚʝ ʜʝʬʠʥʠʰʫ˂ʠ ʠʭ 

ʫ ʛʨʘʥʠʮʘʤʘ ʛʦʨˁʝʛ ʠ ʜʦˁʝʛ ʦʜʩʪʫʧʘˁʘ ʫ ʮʠˀʫ ʜʦʙʠʿʘˁʘ ʘʜʝʢʚʘʪʥʦʛ ʦʙʣʠʢʘ. ɸʢʦ ʩʫ 

ʛʨʘʥʠʮʝ ʦʜʩʪʫʧʘˁʘ ʤʘˁʝ ʪʦ ʿʝ ʠ ʧʦʚʝ˂ʘʥʘ ʪʘʯʥʦʩʪ ʠʟʨʘʜʝ ʢʦʿʫ ʛʝʥʝʨʠʰʝ  CAM ʩʦʬʪʚʝʨ. 

ʇʘʨʘʤʝʪʘʨʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʟʘʭʪʝʚʘ ʧʦʩʝʜʦʚʘˁʝ ʿ ʝʜʥʘʯʠʥʝ ʢʨʠʚʝ ʧʨʝʢʦ ʢʦʿʝ ʩʝ ʫʧʨʘʚˀʘ 

ʛʝʦʤʝʪʨʠʿʦʤ ʢʨʦʟ ʠʟʤʝʥʫ ʧʘʨʘʤʝʪʘʨʘ. ʊʘʢʦ ʧʨʝʜʭʦʜʥʦ ʥʘʚʝʜʝʥʠ ʨʘʜ ʢʦʨʠʩʪʠ ʢʘʦ ʧʨʠʤʝʨ 

ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ Bezier ʧʨʦʬʠʣʥʫ ʢʨʠʚʫ ʣʠʥʠʿʫ, ʢʘʦ ʨʝʧʨʝʟʝʥʪʘ ʦʚʝ 

ʛʨʫʧʘʮʠʿʝ ʣʠʥʠʿʘ. ʈʝʣʝʚʘʥʪʥʘ ʿʝʜʥʘʯʠʥʘ ʜʘʪʘ ʿʝ ʫ ʦʙʣʠʢʫ: 

 

ὖὸ ὖὄ ὸ 

ʊʦ ʠʤʧʣʠʮʠʨʘ ʜʘ ʩʚʘʢʠ P(t) ʠʤʘ ὼ, ώ ʠ ᾀ ʢʦʦʨʜʠʥʘʪʝ. ʉʝʛʤʝʥʪ ʦʜʨʝʹʝʥʝ ʜʫʞʠʥʝ (ʥʧʨ. u 

ʚʝʣʠʯʠʥʘ ʫʟʠʤʘ ʚʨʝʜʥʦʩʪ 0.02 ʜʝʬʠʥʠʩʘʥʘ ʫ ʧʨʠʤʝʨʫ) ʧʨʦʣʘʟʠ ʢʨʦʟ ʤʘʪʝʤʘʪʠʯʢʠ 

ʜʝʬʠʥʠʩʘʥʫ ʢʨʠʚʫ, ʰʪʦ ʟʥʘʯʠ ʜʘ ˂ʝ ʮʝʦ ʣʫʢ ʜʫʞʠʥʝ ʢʨʠʚʝ ʙʠʪʠ ʧʦʜʝˀʝʥ ʥʘ 0.02 ʠ 

ʨʝʟʫʣʪʫʿʫ˂ʘ ʚʨʝʜʥʦʩʪ ˂ʝ ʙʠʪʠ ʙʨʦʿ ʢʦʦʨʜʠʥʘʪʥʠʭ ʚʨʝʜʥʦʩʪʠ ʘʣʘʪʘ ʢʦʿʠʤ ˂ʝ ʧʨʦ˂ʠ. 

ʅʘʧʠʩʘʥʠ ʧʨʦʛʨʘʤ ʩʝ ʦʜʥʦʩʠ ʥʘ ʧʨʠʤʝʥʫ ʠ ʢʦʨʠʰ˂ʝˁʝ ʟʘ SINUMERIK (Siemens) 

ʫʧʨʘʚˀʘʯʢʠʤ ʿʝʜʠʥʠʮʘʤʘ. ʆʧʰʪʠ ʢʦʥʮʝʧʪ ʙʠ ʤʦʛʘʦ ʜʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʩʢʦʨʦ ʩʚʘʢʦ CNC 

ʫʧʨʘʚˀʘˁʝ ʢʦʿʝ ʤʦʞʝ ʜʘ ʧʦʜʨʞʠ ʠ ʨʝʘʣʠʟʫʿʝ ʧʘʨʘʤʝʪʘʨʩʢʝ ʧʨʦʛʨʘʤʩʢʝ ʬʫʥʢʮʠʿʝ. 

ʊʘʯʥʦʩʪ ʠʟʨʘʹʝʥʦʛ ʧʨʦʬʠʣʘ ʟʘʚʠʩʠ ʦʜ ʨʝʟʫʣʪʘʪʘ ʩʧʨʦʚʝʜʝʥʦʛ ʠʟʨʘʯʫʥʘʚʘˁʘ. ʇʫʪʝʤ 

ʧʘʨʘʤʝʪʘʨʘ ʜʝʬʠʥʠʩʘʥʘ ʿ ʝ ʢʨʠʚʘ ʠ ʧʨʠʨʘʩʪ ʚʝʣʠʯʠʥʝ u. ʃʦʛʠʢʘ ʧʨʦʛʨʘʤʠʨʘˁʘ ʥʘ ʧʨʠʤʝʨʫ 

Bezier ʢʨʠʚʝ ʧʨʠʢʘʟʘʥʘ ʿʝ ʘʣʛʦʨʠʪʘʤʩʢʠ ʥʘ ʩʣʠʮʠ 4.1. 
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ʉʣʠʢʘ 4.1 ʃʦʛʠʢʘ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʥʘ ʧʨʠʤʝʨʫ Bezier ʢʨʠʚʝ (ʧʨʝʫʟʝʪʦ ʠ 

ʧʨʠʣʘʛʦʹʝʥʦ ʠʟ Hetal N.Fitter, et al.,  2014) 

 

 

ʊʘʯʥʦʩʪ ʢʦʜ CAM ʪʝʭʥʦʣʦʛʠʿʝ ʿʝ ʟʘʩʥʦʚʘʥʘ ʥʘ ʛʦʨˁʝʤ ʠ ʜʦˁʝʤ ʦʜʩʪʫʧʘˁʫ ʦʜ Bezier 

ʧʨʦʬʠʣʘ ʫ ʯʠʿʠʤ ʛʨʘʥʠʮʘʤʘ ʩʫ ʨʘʩʧʨʦʩʪʨʘˁʝʥʝ ʠʥʪʝʨʧʦʣʘʮʠʦʥʝ ʣʠʥʠʿʝ. ʂʦʜ ʨʝʘʣʠʟʘʮʠʿʝ 

Bezier ʢʨʠʚʠʭ ʧʫʪʝʤ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʧʘʨʘʤʝʪʘʨ "u" (ʠʥʢʨʝʤʝʥʪ) ʪʘʜʘ 

ʟʘʚʠʩʠ ʦʜ ʢʦʨʠʩʥʠʢʘ. ʋ ʜʦʤʝʥʫ ʢʦʨʠʩʥʠʢʘ ʩʫ ʠ ʧʨʦʿʝʢʪʦʚʘʥʠ ʧʘʨʘʤʝʪʘʨʠ ʦʙʨʘʜʝ. ɸʢʦ ʩʝ 

ʧʦʚʝ˂ʘ ʙʨʦʿʘ ʦʚʠʭ ʧʘʨʘʤʝʪʨʘ ʧʦʚʝ˂ʘʚʘ ʩʝ ʠ ʙʨʦʿ ʠʥʢʨʝʤʝʥʪʘʣʥʠʭ ʣʠʥʠʿʘ, ʰʪʦ ʜʠʨʝʢʪʥʦ 

ʫʪʠʯʝ ʥʘ ʪʘʯʥʦʩʪ ʦʙʨʘʜʝ. Aʫʪʦʨʠ ʨʝʟʫʣʪʘʪʝ ʦʙʨʘʜʝ ʧʨʠʢʘʟʫʿʫ ʧʫʪʝʤ ʪʘʙʝʣʘ 4. 2. 
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ʊʘʙʝʣʘ 4.2 ʈʝʟʫʣʪʘʪʠ ʫʧʦʨʝʜʥʝ ʘʥʘʣʠʟʝ ʧʨʦʛʨʘʤʠʨʘʘˁ CAM ʪʝʭʥʦʣʦʛʠʿʝ ʠ 

ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘʘˁ (ʧʨʝʫʟʝʪʦ ʠ ʘʜʘʧʪʠʨʘʥʦ ʠʟ Hetal N.Fitter, et al., 2014)  

ʇʦʨʝʹʝʝˁ 

 Features  

ʂʨʠʚʘ-ʂʨʠʚʘ       ʃʫʢ-ʃʠʥʠʿʘ    Kʨʠʚʘ-ʃʠʥʠʿʘ       ʃʫʢ-ʃʫʢ     ʃʫʢ-Kʨʠʚʘ 

CAM 

ʩʠʩʪʝʤ
ʤ 

ʇʘʨʘʤʝʪaʨ 
 ʉAM 

ʩʠʩʪʝʤ ʇʘʨʘʤʝʪʘʨ 
CAM 

ʩʠʩʪʝʤ
ʤ 

ʇʘʨʘʤʝʪʘʨ 
CAM 

ʩʠʩʪʝʤ
ʤ 

ʇʘʨʘʤʝʪʘʨ 
CAM 

ʩʠʩʪʝʤ ʇʘʨʘʤʝʪʘʨ 

Bʨʦʿ 

ʨʝʯʝʥʠʮʘ/NC 
ʣʠʥʠʿʘ 

2055 53 1229 41 1424 41 1875 41 1754 41 

Vʨʝʤʝ ʦʙʨʘʜʝ 1M 9S 1M 8S 1M 28S 1M 12S 1M 24S  1M 9S 1M 46S 1M 23S 1M 37S 1M 20S 

ʊ
ʘ
ʯ
ʥ
ʦ
ʩ
ʪ

 

ʄʠʥʠʤʫʤ -0.878 -0.202 -0.983 -1.023 -0.523 -0.632 0.862 0.523 -0.142 0.093 

ʄʘʢʩʠʤʫ

ʤ 
0.138 0.906 0.815 0.593 0.340 0.847 0.639 0.794 0.236 0.998 

ʇʨʦʩʝʯʥʦ -0.127 0.129 0.272 0.019 0.204 0.264 0.227 0.055 0.048 -0.058 

RMSE 0.400 0.255 0.518 0.267 0.195 0.121 0.501 0.249 0.407 0.334 

 

 

ʅʘ ʦʩʥʦʚʫ ʪʝʦʨʠʿʩʢʠʭ ʧʦʩʪʘʚʢʠ ʨʝʣʝʚʘʥʪʥʝ ʟʘ ʥʘʩʪʘʣʝ ʫʛʠʙʝ ʧʦʜ ʜʝʿʩʪʚʦʤ ʢʦʤʧʦʥʝʥʪʝ 

ʧʨʦʜʠʨʘˁʘ (Ὂ), ʘ ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʛʨʝʰʢʝ ʥʘʩʪʘʣʝ ʢʘʦ ʧʦʩʣʝʜʠʮʫ ʢʨʫʪʦʩʪʠ ʨʘʜʥʦʛ 

ʧʨʝʜʤʝʪʘ, ʧʦʤʦ˂ʥʦʛ ʧʨʠʙʦʨʘ ʟʘ ʩʪʝʟʘˁʝ ʠ  ʩʢʣʦʧʘ ʨʘʜʥʦʛ ʚʨʝʪʝʥʘ, aʫʪʦʨ Z.Q. Liu ʫ ʨʘʜʫ, 

ʜʝʬʠʥʠʰʝ ʠ ʧʨʝʜʩʪʘʚˀʘ ʪʝʦʨʠʿʩʢʝ ʧʦʩʪʘʚʢʝ ʢʦʿʝ ʠʤʧʣʝʤʝʥʪʠʨʘ ʫ ʧʘʨʘʤʝʪʘʨʩʢʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ ʯʠʤʝ ʩʝ ʢʦʤʧʝʥʟʫʿʫ, ʪʿ. ʫʤʘˁʫʿʫ ʛʨʝʰʢʝ ʦʙʨʘʜʝ (Z.Q. Liu, 2001). 

ʉʚʝʦʙʫʭʚʘʪʥʫ ʘʥʘʣʠʟʫ ʩʧʨʦʚʦʜʠ ʟʘ ʜʚʦʦʩʥʝ CNC ʤʘʰʠʥʝ (CNC ʩʪʨʫʛʘʨʩʢʝ ʮʝʥʪʨʝ) 

ʜʘʿʫ˂ʠ ʤʘʪʝʤʘʪʠʯʢʠ ʤʦʜʝʣ ʟʘ ʜʚʘ ʛʝʦʤʝʪʨʠʿʩʢʘ ʦʙʣʠʢʘ ʥʘʛʣʘʰʘʚʘʿʫ˂ʠ ʜʘ ʩʫ ʥʘʩʪʘʣʝ 

ʛʨʝhʢʝ ʦʙʨʘʜʝ ʧʦʩʣʝʜʠʮʘ: ʛʝʦʤʝʪʨʠʿʩʢʠʭ ʛʨʝʰʢʝ ʠʤʘʥʝʥʪʥʦ ʘʣʘʪʥʠʤ ʤʘʰʠʥʘʤʘ, 

ʪʝʨʤʠʯʢʠ ʠʥʜʫʢʦʚʘʥʠʤ ʜʠʩʪʦʨʟʠʿʘʤʘ ʠ ʩʪʘʪʠʯʢʠʤ ʫʛʠʙʠʤʘ ʥʘ ʦʙʨʘʜʥʦʤ ʩʠʩʪʝʤʫ 

ʧʨʦʫʟʨʦʢʦʚʘʥʠʤ ʫʪʠʮʘʿʝʤ ʩʠʣʝ ʨʝʟʘˁʘ, ʘʣʠ ʠ ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʭʘʙʘˁʝ ʘʣʘʪʘ, ʫʪʠʮʘʿ 

ʩʠʣʝ ʩʪʝʟʘˁʘ, ʠ ʜʨ. ʈʝʟʫʣʪʘʪʠ ʧʘʨʘʤʝʪʘʨʩʢʠʭ ʧʨʦʛʨʘʤʘ ʨʝʘʣʠʟʦʚʘʥʠ ʥʘʚʝʜʝʥʦʤ 

ʤʝʪʦʜʦʣʦʛʠʿʦʤ ʜʘʿʫ ʦʯʝʢʠʚʘʥʘ ʠ ʥʝʫʧʦʨʝʜʠʚʘ ʧʦʙʦˀʰʘˁʘ ʪʘʯʥʦʩʪʠ  ʥʘ ʨʘʜʥʠʤ 

ʧʨʝʜʤʝʪʠʤʘ ʧʦʜʚʨʛʥʫʪʠʭ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʰʪʦ ʘʫʪʦʨʠ ʠ ʠʥʪʝʨʧʨʝʪʠʨʘʿʫ ʜʠʿʘʛʨʘʤʩʢʠ, 

ʧʨʝʜʦʯʘʚʘʿʫ˂ʠ ʤʦʛʫ˂ʥʦʩʪ ʧʨʦʰʠʨʝˁʘ ʘʥʘʣʠʟʝ ʫʚʦʹʝˁʝʤ ʘʣʘʪʘ ʠ ʛʝʦʤʝʪʨʠʿʩʢʠʭ ʠ 

ʪʝʨʤʠʯʢʠʭ ʛʨʝʰʘʢʘ.  

ʅʘʯʠʥʠ ʜʦʙʠʿʘˁʘ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʢʦʨʠʰ˂ʝʥʠʭ ʫ ʧʘʨʘʤʝʪʘʨʩʢʦʤ ʧʨʦʛʨʘʤʠʨʘˁʫ 

ʩʧʘʜʘʿʫ ʫ ʿʝʜʥʦ ʦʜ ʦʩʥʦʚʥʠʭ ʧʠʪʘˁʘ ʢʦʿʘ ʩʝ ʧʦʩʪʘʚˀʘʿʫ. ʅʘʿʚʠʰʝ ʢʦʨʠʰ˂ʝʥ ʠ 

ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʠ ʤʝʪʦʜ ʜʝʬʠʥʠʩʘˁʘ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʘ, ʧʘ ʠ ʩʘʤʠʭ ʧʘʨʘʤʝʪʘʨʘ 

ʙʘʟʠʨʘ ʩʝ ʥʘ ʧʨʦʿʝʢʪʦʚʘˁʫ ʪʠʧʩʢʦʛ ʜʝʣʘ ʢʦʨʠʰ˂ʝˁʝʤ CAD-CAM ʩʦʬʪʚʝʨʘ. ɼʦʙʠʿʝʥʠ NC 

ʧʨʦʛʨʘʤ ʩʝ ʨʝʧʨʦʛʨʘʤʠʨʘ ʫ ʤʘʢʨʦ ʧʨʦʛʨʘʤ, ʰʪʦ ʫʢʘʟʫʿʫ ʫ ʩʚʦʤ ʨʘʜʫ ʛʨʫʧʘ ʘʫʪʦʨʘ (M.A. 

Razak, ʝt al., 2013). ʉʪʘʥʜʘʨʜʥʠ CAM ʩʦʬʪʚʝʨ ʢʦʨʠʩʪʠ ʩʪʘʥʜʘʨʜ ISO 6983 ʢʦʿʠ ʧʨʚʦ 

ʠʜʝʥʪʠʬʠʢʫʿʝ ʤʘʰʠʥʩʢʝ ʬʫʥʢʮʠʿʝ ʠ ʘʫʪʦʤʘʪʩʢʠ ʛʝʥʝʨʠʰʝ ʩʪʘʥʜʘʨʜʥʠ NC ʜʝʦ ʧʨʦʛʨʘʤʘ. 

ɺʝ˂ʠʥʘ ʥʝʜʘʚʥʦ ʦʙʿʘʚˀʝʥʠʭ ʨʘʜʦʚʘ ʢʦʿʠ ʩʝ ʙʘʚʝ ʦʙʨʘʜʦʤ ʧʨʚʝʥʩʪʚʝʥʦ ʩʫ ʩʝ ʬʦʢʫʩʠʨʘʣʘ 

ʧʨʝʤʘ ʥʦʚʠʤ ʩʪʘʥʜʘʨʜʠʤʘ ISO 14649 (data model for computerized numerical control) ʠ ISO 

10303-238 (application interpreted model for numerical controllers). STEP-NC ʥʘʯʠʥ 

ʧʨʦʛʨʘʤʠʨʘˁʘ ʪʝʨʤʠʥʦʣʦʰʢʠ ʠ ʩʠʥʪʘʢʩʥʦ ʥʦʩʠ ʩʪʨʫʢʪʫʨʫ ʤʘʢʨʦ ʧʨʦʛʨʘʤʠʨʘˁʘ, ʢʦʿʘ 

ʩʦʬʠʩʪʠʮʠʨʘʥʠʿʝ ʠ ʩʣʦʞʝʥʠʿʝ ʨʘʟʤʘʪʨʘ ʧʨʦʮʝʩ ʤʘʢʨʦ ʧʨʦʛʨʘʤʠʨʘˁʘ, ʿʝʨ ʫʢˀʫʯʫʿʝ 

ʧʦʜʘʪʢʝ ʦ ʘʣʘʪʫ, ʤʘʪʝʨʠʿʘʣʫ, ʩʪʨʘʪʝʛʠʿʘʤʘ ʦʙʨʘʜʝ ʠ ʜʨ. (M. Weck, et al., 2001; Saġa T. 

Ģivanoviĺ & Goran V. Vasiliĺ, 2017; M. Razak et al., 2012). ɺʝ˂ʠʥʘ ʫʧʨʘʚˀʘʯʢʠʭ ʿʝʜʠʥʠʮʘ, 

ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʧʨʠʤʝʥˀʠʚʦʩʪʠ, ʥʠʿʝ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʨʝʘʣʠʟʫʿʝ ʦʚʫ ʚʨʩʪʫ ʧʨʦʛʨʘʤʘ ʿʝʨ 

ʟʘʭʪʝʚʘ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʧʨʝʚʦʹʝˁʘ ʨʘʟʫʤˀʠʚʘ ʫʧʨʘʚˀʘˁʫ, ʢʦʿʘ ʩʫ ʨʝʧʨʝʟʝʥʪʦʚʘʥʘ ʧʨʝʢʦ 

ʜʚʘ ʩʮʝʥʘʨʠʿʘ; ʢʦʨʠʰ˂ʝˁʝʤ STEP-NC ʧʨʦʛʨʘʤʠʨʘˁʘ ʠ ʢʦʥʚʝʨʟʠʿʦʤ ʫ G-ʢʦʜ, ʠ ʧʫʪʝʤ 

CAD-CAM ʩʦʬʪʚʝʨʘ ʢʨʝʠʨʘˁʝʤ STEP-NC ʧʨʦʛʨʘʤʘ ʠ ʧʦʪʦʤ ʢʦʥʚʝʨʟʠʿʦʤ ʫ G-ʢʦʜ. 



67 

 

4.1.3 ˙̪̆̓̏̅̏̌̏̄̉́ ̐ ́̑́̍̆̓́̑̒̋̏̄ ̮̐̑̏̄̑́̍̉̑́́ 
 

ʋ ʪʝʦʨʠʿʠ ʨʝʟʘˁʘ ʧʦʟʥʘʪ ʿʝ ʨʝʜʦʩʣʝʜ ʦʧʝʨʘʮʠʿʘ ʠ ʟʘʭʚʘʪʘ ʟʘ ʧʦʿʝʜʠʥʝ ʚʨʩʪʝ ʦʙʨʘʜʝ. ʊʘʢʚʦ 

ʯʠˁʝʥʠʯʥʦ ʩʪʘˁʝ ʦʤʦʛʫ˂ʘʚʘ ʢʨʝʠʨʘˁʝ ʝʢʩʧʝʨʪ ʟʥʘˁʘ ʪʿ. ʝʢʩʧʝʨʪʩʢʠʭ ʩʠʩʪʝʤʘ. 

ɽʢʩʧʝʨʪʩʢʠ ʩʠʩʪʝʤʠ ʧʨʦʫʟʨʦʢʦʚʘʣʠ ʩʫ ʢʨʝʠʨʘˁʝ ʪʘʢʚʠʭ CAM ʩʠʩʪʝʤʘ ʢʦʿʠ ʚʦʜʝ 

ʢʦʨʠʩʥʠʢʘ ʧʨʠ ʧʨʦʿʝʢʪʦʚʘˁʫ ʪʝʭʥʦʣʦʰʢʦʛ ʧʦʩʪʫʧʢʘ ʦʜ ʧʦʯʝʪʢʘ  ʜʦ ʢʨʘʿʘ, ʜʘʿʫ˂ʠ ʤʫ 

ʤʦʛʫ˂ʥʦʩʪ ʠʟʙʦʨʘ ʨʘʟʣʠʯʠʪʠʭ ʩʪʨʘʪʝʛʠʿʘ ʦʙʨʘʜʝ ʫ ʘʜʝʢʚʘʪʥʦʤ ʪʨʝʥʫʪʢʫ ʧʨʦʿʝʢʪʦʚʘˁʘ. 

ʆʚʘ ʤʝʪʦʜʦʣʦʛʠʿʘ (ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʿʝ ʠ ʤʘʥʠʧʫʣʘʪʠʚʥʦ) ʦʩʪʘʣʘ ʿʝ ʥʝʧʨʦʤʝʥˀʠʚʘ ʜʦ ʜʘʥʘʩ. 

ʇʨʦʿʝʢʪʘʥʪ ʪʝʭʥʦʣʦʰʢʦʛ ʧʦʩʪʫʧʢʘ, ʦʙʠʯʥʦ, ʧʨʝʢʦ ʜʠʿʘʣʦʛ ʧʨʦʟʦʨʘ ʫ ʜʠʿʘʣʦʛʫ ʩʘ CAM 

ʩʦʬʪʚʝʨʦʤ, ʫʥʦʩʠ ʘʜʝʢʚʘʪʥʝ ʧʦʜʘʪʢʝ. ʈʝʟʫʣʪʘʪ ʜʦʙʠʿʝʥ ʧʨʦʮʝʩʦʤ ʧʨʦʿʝʢʪʦʚʘˁʘ ʿʝ CNC 

ʧʨʦʛʨʘʤ, ʬʘʿʣ ʥʘʧʠʩʘʥ ʫ G-ʢʦʜʫ, ʢʦʿʠ ʨʘʟʫʤʝ ʢʦʥʢʨʝʪʥʘ CNC ʤʘʰʠʥʘ. 

ɺʘʞʥʦ ʿʝ ʠʩʪʘ˂ʠ, ʜʘ ʩʫ ʦʚʠ ʧʨʦʛʨʘʤʠ ʚʘʞʝ˂ʠ ʟʘ ʢʦʥʢʨʝʪʘʥ ʜʝʦ ʪʿ. ʧʦʩʝʙʥʠ ʩʫ ʿʝʨ ʩʘʜʨʞʝ 

ʩʘʤʦ ʦʥʝ ʩʪʨʘʪʝʛʠʿʝ ʦʙʨʘʜʝ (ʦʧʝʨʘʮʠʿʝ ʠ ʟʘʭʚʘʪʝ) ʢʦʿʝ ʿʝ ʧʨʦʿʝʢʪʘʥʪ ʧʦʩʪʫʧʢʘ ʦʜʘʙʨʘʦ. 

ʅʘʧʨʝʜʢʦʤ, ʢʘʢʦ ʭʘʨʜʚʝʨʩʢʠʭ ʪʘʢʦ ʠ ʩʦʬʪʚʝʨʩʢʠʭ ʤʦʛʫ˂ʥʦʩʪʠ ʫʧʨʘʚˀʘʯʢʠʭ ʿʝʜʠʥʠʮʘ  

CNC ʤʘʰʠʥʘ, ʩʪʚʦʨʠʣʘ ʩʝ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʝ ʥʘʧʠʰʝ ʦʧʰʪʠ CNC ʧʨʦʛʨʘʤ, ʢʦʿʠ ʩʘʜʨʞʠ ʩʚʝ 

ʩʧʨʦʚʦʜʠʚʝ ʩʪʨʘʪʝʛʠʿʝ ʦʙʨʘʜʝ, ʘ ʫʚʦʹʝˁʝʤ ʚʘʨʠʿʘʙʣʠ (ʧʨʦʤʝʥˀʠʚʠʭ ʚʝʣʠʯʠʥʘ), ʩʣʠʯʥʠʤ 

ʠʟ ʧʨʦʛʨʘʤʩʢʠʭ ʿʝʟʠʢʘ (ʥʧʨ. C-ʿʝʟʠʢʘ) ʜʦʣʘʟʠ ʩʝ ʜʦ ʧʦʩʝʙʥʦʩʪʠ ʩʘʤʦʛ ʧʨʦʛʨʘʤʘ.  

ʂʦʥʢʨʝʪʥʘ ʤʦʛʫ˂ʥʦʩʪ ʩʝ ʥʫʜʠ ʢʦʨʠʩʥʠʮʠʤʘ ʧʫʪʝʤ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʠʣʠ ʬʣʝʢʩʠʙʠʣʥʦʛ 

ʧʨʦʛʨʘʤʠʨʘˁʘ ʢʦʨʠʰ˂ʝˁʝʤ ʥʘʨʝʜʙʠ ʪʠʧʘ IF....THEN...ELSE, WHILE é DO, REPEAT é 

UNTIL IFéGOTOB/GOTOF (IFéGOTO) ʫʟ ʘʜʝʢʚʘʪʥʦ ʜʝʬʠʥʠʩʘˁʝ ʫʣʘʟʥʠʭ ʚʘʨʠʿʘʙʣʠ. 

ʀʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ ʠʟʤʝʹʫ ʧʘʨʘʤʝʪʘʨʩʢʠ ʥʘʧʠʩʘʥʦʛ, ʦʧʰʪʝʛ ʧʨʦʛʨʘʤʘ ʤʦʛʫ˂ʝ ʿʝ 

ʫʯʠʥʠʪʠ ʢʦʥʢʨʝʪʥʠʤ,  ʯʠʪʘˁʝʤ ʪʘʛ-ʘ ʧʨʠʯʚʨʰ˂ʝʥʦʛ ʟʘ ʦʙʨʘʜʘʢ ʧʨʠʤʝʥʦʤ RFID 

ʪʝʭʥʦʣʦʛʠʿʝ ʠ ˁʠʭʦʚʠʤ ʩʧʘʿʘˁʝʤ ʫ ʿʝʜʠʥʩʪʚʝʥʠ ʧʨʦʛʨʘʤ.  

ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʠ ʧʨʘ˂ʝʥʝ ʜʝʣʦʚʘ ʫ ʩʠʩʪʝʤʠʤʘ ʫʧʨʘʚˀʘˁʘ ʪʨʘʥʩʧʦʨʪʦʤ ʿʝ ʿʝʜʥʘ ʦʜ 

ʟʥʘʯʘʿʥʠʿʠʭ ʧʨʠʤʝʥʘ RFID ʫ ʬʣʝʢʩʠʙʠʣʥʦʿ ʧʨʦʠʟʚʦʜˁʠ. ɺʝʦʤʘ  ʤʘʣʠ ʙʨʦʿ ʠʩʪʨʘʞʠʚʘʯʘ 

ʩʝ ʙʘʚʠʦ ʧʨʠʤʝʥʦʤ  RFID ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʧʨʦʛʨʘʤʠʨʘˁʫ CNC ʤʘʰʠʥʘ. ʇʦʩʪʦʿʝ˂ʠ, ʦʙʠʯʥʦ 

ʢʣʘʩʠʯʥʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚˀʘˁʘ ʫ ʬʣʝʢʩʠʙʠʣʥʦʿ ʧʨʦʠʟʚʦʜˁʠ ʠʤʘʿʫ ʩʣʘʙʠʿʠ ʜʠʥʘʤʠʯʢʠ 

ʦʜʟʠʚ ʩʠʩʪʝʤʘ, ʧʦʩʝʙʥʦ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ ʩʫ ʜʝʣʦʚʠ ʤʘˁʝʛ ʛʘʙʘʨʠʪʘ, ʚʝʣʠʢʝ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʝ ʨʘʟʥʦʣʠʢʦʩʪʠ ʠʣʠ ʤʘʣʝ ʫʯʝʩʪʘʣʦʩʪʠ ʧʦʿʘʚˀʠʚʘˁʘ. ʀʤʧʣʝʤʝʥʪʘʮʠʿʦʤ 

RFID ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʫʧʨʘʚˀʘˁʝ ʬʣʝʢʩʠʙʠʣʥʠʤ ʩʠʩʪʝʤʠʤʘ, ʤʦʛʫ˂ʝ ʿʝ ʩʘʤ ʩʠʩʪʝʤ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʪʠ ʠ ʧʨʠʣʘʛʦʜʠʪʠ ʛʘ ʥʦʚʠʤ ʫʩʣʦʚʠʤʘ.  

ʉʘʩʚʠʤ ʠʟʚʝʩʥʘ ʿʝ ʧʨʠʤʝʥˀʠʚʦʩʪ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʦʙʝʟʙʝʹʠʚʘˁʫ ʛʝʦʤʝʪʨʠʿʩʢʠʭ ʠ 

ʪʝʭʥʦʣʦʰʢʠʭ  ʧʘʨʘʤʝʪʘʨʘ ʢʦʨʠʰ˂ʝˁʝʤ ʧʘʩʠʚʥʠʭ ʪʘʛʦʚʘ. ʋ ʦʚʦʤ ʨʘʜʫ ʜʘʿʝ ʩʝ ʥʦʚʘ, 

ʩʘʩʚʠʤ ʜʨʫʛʘʯʠʿʘ ʜʠʤʝʥʟʠʿʘ, ʧʨʠʤʝʥʝ ʧʘʨʘʤʝʪʘʨʩʢʦʛ (ʬʣʝʢʩʠʙʠʣʥʦʛ ʠʣʠ ʤʘʢʨʦ 

ʧʨʦʛʨʘʤʠʨʘˁʘ) ʧʨʦʛʨʘʤʠʨʘˁʘ. ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ ʧʨʝʫʟʠʤʘʿʫ ʩʝ ʠʟ ʦʢʦʣʠʥʝ (ʦʢʨʫʞʝˁʘ), 

ʪʿ. ʯʠʪʘʿʫ ʩʘ ʪʘʛʘ ʢʦʿʠ ʿʝ ʟʘʣʝʧˀʝʥ ʟʘ ʨʘʜʥʠ ʧʨʝʜʤʝʪ, ʟʘʪʠʤ ʩʝ ʧʦʚʝʟʫʿʫ ʩʘ ʨʝʣʝʚʘʥʪʥʠʤ 

ʧʘʨʘʤʝʪʨʠʤʘ ʢʦʿʠ ʩʝ ʫ ʢʦʥʘʯʥʦʤ ʦʙʣʠʢʫ ʩʧʘʿʘʿʫ ʩʘ ʤʘʢʨʦ ʧʨʦʛʨʘʤʦʤ (ʦʧʰʪʠʤ 

ʧʨʦʛʨʘʤʦʤ) ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʙʣʦʢ ʰʝʤʦʤ (ʩʣʠʢʘ 4.2) 

ʅʘʿʿʝʜʥʦʩʪʘʚʥʠʿʠ ʧʨʠʤʝʨ ʛʦʨʝ ʧʨʝʜʦʯʝʥʦʛ ʧʨʦʮʝʩʘ ʿʝ ʧʨʠʤʝʨ ʤʘʢʨʦ ʧʨʦʛʨʘʤʘ ʟʘ ʧʨʦʮʝʩ 

ʙʫʰʝˁʘ ʢʦʿʠ ʠʟ ʦʢʨʫʞʝˁʘ ʜʦʙʠʿʘ ʛʝʦʤʝʪʨʠʿʩʢʝ ʠ ʪʝʭʥʦʣʦʰʢʝ ʠʥʬʦʨʤʘʮʠʿʝ CNC 

ʧʨʦʛʨʘʤʘ (ʩʣʠʢʘ 4.3). 
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ʉʣʠʢʘ 4.2 ʇʨʦʮʝʩ ʩʧʘʿʘʘˁ ʝʢʩʪʝʨʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʩʘ ʤʘʢʨʦ ʧʨʦʛʨʘʤʦʤ (ʧʨʝʫʟʝʪʦ ʠʟ 

ʨʘʜʘ G. Mirkov, Z. Bakiĺ & M.ņapiĺ, 2019) 

 

ʉʣʠʢʘ 4.3 ʇʨʠʤʝʨ ʤʘʢʨʦ ʧʨʦʛʨʘʤʘ ʟʘ ʦʙʨʘʜʫ ʙʫʰʝʘˁ (ʧʨʝʫʟʝʪʦ ʠʟ ʨʘʜʘ G. Mirkov, Z. 

Bakiĺ & M.ņapiĺ, 2019) 

ʇʨʠʤʝʨ ʩʘ ʩʣʠʢʝ 4.3  ʿʝ ʠʟʚʝʜʝʥ ʫ Macro ĂBò ʩʠʩʪʝʤʫ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘʘˁ 

(ʫʧʨʘʚʘˀʯʢʝ ʿʝʜʠʥʠʮʝ FANUC, FADAL, ..). 
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ʉʣʠʢʘ 4.4 ʃʦʛʠʢʘ ʧʨʦʛʨʘʤʠʨʘʘˁ ʢʨʠʚʠʭ ʣʠʥʠʿʘ ʩʘ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʰ˂ʫ RFID 

ʪʝʭʥʦʣʦʛʠʿʝ (ʧʨʝʫʟʝʪʦ ʠ ʘʜʘʧʪʠʨʘʥʦ ʧʨʝʤʘ Hetal N.Fitter et al., 2014) 

 

ʇʨʦʮʝʜʫʨʘ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘʘˁ, ʧʨʠʢʘʟʘʥʘ  ʘʣʛʦʨʠʪʘʤʩʢʠ ʥʘ ʩʣʠʮʠ 4.4, ʟʘ 

ʩʣʫʯʘʿʝʚʝ ʢʨʠʚʠʭ ʣʠʥʠʿʘ ʫʟ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʿʝ ʩʫʰʪʠʥʩʢʠ 

ʤʦʜʠʬʠʢʦʚʘʥʠ ʦʙʣʠʢ ʧʨʠʢʘʟʘʥ ʫ ʨʘʜʫ Hetal N.Fitter  ʠ ʜʨ. (Hetal N.Fitter et al., 2014). 
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ʇʨʠʤʝʪʥʦ ʿʝ ʜʘ ʩʫ ʧʦʜʘʪʮʠ ʚʝʟʘʥʠ ʟʘ ʜʝʬʠʥʠʩʘʝˁ ʢʨʠʚʝ, ʚʝʣʠʯʠʥʝ ʩʝʛʤʝʥʪʘ, ʜʫʙʠʥʝ, ʢʘʦ 

ʠ ʧʨʠʨʘʩʪ ʦʚʠʭ ʚʝʣʠʯʠʥʘ ʧʦʜʘʮʠ ʢʦʿʠ ʩʫ ʟʘʧʠʩʘʥʠ ʥʘ ʪʘʛʫ, ʘ ʧʨʦʩʣʝʹʫʿʫ ʩʝ ʧʫʪʝʤ ʯʠʪʘʯʘ 

ʫʧʨʘʚʘˀˁʫ.  

 

ʇʨʝʤʘ ʢʦʨʠʩʥʠʯʢʦʿ ʣʠʪʝʨʘʪʫʨʠ ʟʘ ʫʧʨʘʚʘˀʯʢʫ ʿʝʜʠʥʠʮʫ Sinumerik  ʠ ʥʘʫʯʥʦʛ ʨʘʜʘ ʘʫʪʦʨʘ 

Grzegorz Nikiel, ʧʨʦʤʝʥʠˀʚʝ (ʚʘʨʠʿʘʙʣʝ) ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ ʫ ʩʠʩʪʝʤʠʤʘ SINUMERIK ʤʦʛʫ 

ʙʠʪʠ: ʢʦʨʠʩʥʠʯʢʝ (LUD, GUD, ʠ PUD), ʨʘʯʫʥʘʨʩʢʝ (ʝʥʛ. Computational;  ʧʦʟʥʘʪʠʿʝ ʢʘʦ R 

ʧʘʨʘʤʝʪʨʠ), ʠ ʩʠʩʪʝʤʩʢʝ (Grzegorz Nikiel, 2009; Programming Guide 10/2004 Edition, 

Sinumerik). LUD ʚʘʨʠʿʘʙʣʝ ʩʫ ʘʧʣʠʢʘʪʠʚʥʝ ʠ ʥʘʣʘʟʝ ʩʝ ʥʘ ʧʦʯʝʪʢʫ ʧʨʦʛʨʘʤʘ. GUD 

ʦʙʫʭʚʘʪʘʿʫ ʩʠʩʪʝʤ ʢʝʨʥʝʣ ʚʘʨʠʿʘʙʣʝ. PUD  ʚʘʨʠʿʘʙʣʝ ʦʜʥʦʩʝ ʩʝ ʥʘ ʧʨʦʛʨʘʤʝ ʠ 

ʧʦʪʧʨʦʛʨʘʤʝ ʫ ʢʦʿʠʤʘ ʩʝ ʜʝʢʣʘʨʘʪʠʚʥʦ ʜʝʬʠʥʠʰʝ, ʧʦʜ ʿʝʜʠʥʩʪʚʝʥʠʤ ʠʤʝʥʦʤ, 

ʫʧʨʘʚʘˀʯʢʠ ʩʠʩʪʝʤ. Computational ʚʘʨʠʿʘʙʣʝ (R ʧʘʨʘʤʝʪʨʠ) ʪʠʧʘ ʩʫ ʧʦʩʝʙʥʝ ʤʝʤʦʨʠʿʩʢʝ 

ʣʦʢʘʮʠʿʝ ʢʦʿʝ ʩʫ ʥʘ ʨʘʩʧʦʣʘʛʘʫˁ ʢʦʨʠʩʥʠʢʫ ʜʘ ʙʠ ʩʝ ʫ ʠˁʭ ʫʥʝʣʝ ʢʦʥʢʨʝʪʥʝ ʚʨʝʜʥʦʩʪʠ. 

ʋʥʝʪʘ ʚʨʝʜʥʦʩʪ ʧʨʠʜʨʫʞʫʿʝ ʩʝ ʢʦʥʢʨʝʪʥʦʤ ʧʘʨʘʤʝʪʨʫ. ʅʘ ʧʨʠʤʝʨ R44 ʣʦʢʘʮʠʿʠ 

ʧʨʠʜʨʫʞʫʿʝ ʩʝ ʚʨʝʜʥʦʩʪ ʧʘʨʘʤʝʪʨʘ 55.55. ʆʚʘʿ ʧʦʜʘʪʘʢ ʤʦʛʫ˂ʝ ʿʝ ʫʥʝʪʫ ʫ ʫʧʨʘʚʘˀʯʢʫ 

ʿʝʜʠʥʠʮʫ ʤʘʥʫʝʣʥʠʤ ʫʥʦʩʦʤ ʦʧʝʨʘʪʝʨʘ ʠʣʠ ʧʨʦʛʨʘʤʩʢʠ ʥʘʨʝʜʙʦʤ R44=55.55. ɼʦʟʚʦʝˀʥʝ 

ʩʫ ʘʨʠʪʤʝʪʠʯʢʝ ʦʧʝʨʘʮʠʿʝ ʥʘʜ ʧʘʨʘʤʝʪʨʠʤʘ ʥʧʨ. : 

R4=R2+R3, 

R7=R5-R6, 

R1=R8*R9, 

R10=R11/R12 R13=SIN(25.3), ʠʣʠ 

R1=R1+1 (ʥʦʚʦ R1= ʩʪʘʨʦ R1+1) ʠʪʜ. 

ʋ ʬʣʝʢʩʠʙʠʣʥʦʤ ʧʨʦʛʨʘʤʠʨʘʫˁ ʟʘʩʪʫʧʝˀʥʝ ʩʫ ʦʧʝʨʘʮʠʿʝ ʧʦʨʝʹʝʘˁ ʢʦʿʝ ʩʫ 

ʧʨʝʜʩʪʘʚʝˀʥʝ ʫ ʊʘʙʝʣʠ 4.3. 

ʊʘʙʝʣʘ 4.3 ʆʧʝʨʘʪʦʨʠ ʧʦʨʝʹʝʘˁ (ʧʨʝʫʟʝʪʦ ʠ ʘʜʘʧʪʠʨʘʥʦ ʧʨʝʤʘ Programming Guide 

10/2004 Edition, Sinumerik) 

ʆʧʝʨʘʮʠʿʝ ʧʦʨʝʹʝʘˁ ɿʥʘʯʝʝˁ 

= ʿʝʜʥʘʢʦʩʪ 

<> ʥʝʿʝʜʥʘʢʦʩʪ 

> ʚʝ˂ʝ 

< ʤʘˁʝ 

>= ʚʝ˂ʝ ʠʣʠ ʿʝʜʥʘʢʦ 

<= ʤʘˁʝ ʠʣʠ ʿʝʜʥʘʢʦ 

<< ʤʝˁʘˁʝ ʩʪʨʠʥʛʘ 

ʇʨʠʤʝʨʠ ʧʦʨʝʹʝʘˁ:   

IF R22>=100 GOTOF DEST 

ʠʣʠ 

R23=R22>=100 

IF R22 GOTOF DEST 

Rʝʟʫʣʪʘʪ ʧʦʨʝʹʝʘˁ R23>=100 ʩʝ ʧʨʚʦ ʙʘʬʝʨʫʿʝ R22 

ʃʦʛʠʯʢʝ ʦʧʝʨʘʮʠʿʝ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʣʦʛʠʯʢʦ ʢʦʤʙʠʥʦʚʘʝˁ ʧʨʘʚʠʭ ʚʨʝʜʥʦʩʪʠ. AND, OR, 

NOT ʠ XOR (ʊʘʙʝʣʘ 4.4.) ʤʦʛʫ ʛʝʥʝʨʘʣʥʦ ʙʠʪʠ ʢʦʨʠʰ˂ʝʥʝ ʧʨʦʤʝʥʠˀʚʝ ʪʠʧʘ BOOL, ʢʦʿʝ 

ʤʦʛʫ ʙʠʪʠ ʧʨʠʤʝʝˁʥʝ ʥʘ ʪʠʧʦʚʝ ʧʦʜʘʪʘʢʘ CHAR, INT ʠ REAL (ʊʘʙʝʣʘ 4.5.) ʩʘ ʟʥʘʯʝʠˁʤʘ 

ʠʤʧʣʠʮʠʪʥʠʭ ʪʠʧʦʚʘ ʢʦʥʚʝʨʟʠʿʘ. ʈʘʟʤʘʮʠ ʤʦʨʘʿʫ ʙʠʪʠ ʫʥʝʰʝʥʠ ʠʟʤʝʹʫ ʙʫʣʦʚʠʭ 
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ʦʧʝʨʘʥʘʪʘ ʠ ʦʧʝʨʘʪʦʨʘ. ʋ ʣʦʛʠʯʢʠʤ (ʙʫʣʦʚʠʤ) ʦʧʝʨʘʮʠʿʘʤʘ  ʚʘʞʠ ʩʣʝʜʝ˂ʝ ʟʘ  ʪʠʧʦʚʝ 

ʧʦʜʘʪʘʢʘ BOOL, CHAR, INT ʠ REAL: 

- 0 ʝʢʚʠʚʘʣʝʥʪʥʦ ʅɽʊAʏʅʆ 

- ʥʠʿʝ ʿʝʜʥʘʢʦ 0 ʿʝ ʝʢʚʠʚʘʣʝʥʪʥʦ ʊAʏʅʆ 

ʊʘʙʝʣʘ 4.4 ʃʦʛʠʯʢʝ ʦʧʝʨʘʮʠʿʝ (ʧʨʝʫʟʝʪʦ ʠ ʘʜʘʧʪʠʨʘʥʦ ʧʨʝʤʘ Programming Guide 

10/2004 Edition, Sinumerik) 

ʆʧʝʨʘʪʦʨ ɿʥʘʯʝʝˁ 

AND ʠ 

OR ʠʣʠ 

NOT ʥe 

XOR ʦʙʘʚʝʟʥʦ ʠʣʠ 

ʊʠʧʦʚʠ ʧʨʦʤʝʥʠˀʚʠʭ ʤʦʛʫ ʙʠʪʠ:  ʧʨʦʤʝʥʠˀʚʝ ʢʦʿʝ ʜʝʬʠʥʠʰʝ ʢʦʨʠʩʥʠʢ, ʘʨʠʪʤʝʪʠʯʢʠ 

ʧʘʨʘʤʝʪʨʠ ʠ ʩʠʩʪʝʤʩʢʝ ʧʨʦʤʝʥʠˀʚʝ. 

ʇʨʝʤʘ Rafağ Goğebski (Rafağ Goğebski, 2017) ʜʝʬʠʥʠʩʘʝˁ ʢʦʨʠʩʥʠʯʢʠʭ ʚʘʨʠʿʘʙʣʠ 

ʧʦʯʠʝˁ ʩʘ ʢʦʤʘʥʜʦʤ DEF ʢʦʿʫ ʧʨʘʪʠ ʩʠʥʪʘʢʩʘ: 

DEF <variable type> < variable name> = <variable value> 

ʊʘʙʝʣʘ 4.5 ʊʠʧʦʚʠ ʚʘʨʠʿʘʙʣʠ ʜʦʟʚʦʝˀʥʠ ʨʘʩʧʦʥ ʚʨʝʜʥʦʩʪʠ (ʧʨʫʟʝʪʦ ʠ ʘʜʘʧʪʠʨʘʥʦ 

ʧʨʝʤʘ Rafağ Goğebski, 2017) 

ʊʠʧ 

ʚʘʨʠʘʙʣʝ 
ɼʝʬʠʥʠʮʠʿʘ ɼʦʟʚʦʝˀʥʠ ʨʘʩʧʦʥ ʚʨʝʜʥʦʩʪʠ 

INT Integer ʥʫʤʝʨʠʯʢʝ ʚʨʝʜʥʦʩʪʠ -2l47483646 ... +2l47483647 

REAL ʈʘʟʣʦʤʮʠ ʩʘ ʜʝʮʠʤʘʣʥʦʤ ʪʘʯʢʦʤ ± (2,2 *l0-308 ... l,8 * l0+308) 

BOOL 
ʃʦʛʠʯʢʝ ʚʨʝʜʥʦʩʪʠ: TRUE (l),                         

FALSE (0) 
l or 0 

CHAR ASCII ʢʘʨʘʢʪʝʨ 
 ʇʨʝʤʘ ASCII ʢʦʜʫ, ʤʦʛʫ˂ʝ ʿʝ ʜʦʜʝʣʠʪʠ 

ʩʧʝʮʠʬʠʯʥʝ20 ʢʘʨʘʢʪʝʨʝ 

STRING ʅʠʟ ʢʘʨʘʢʪʝʨʘ ʫ ʟʘʛʨʘʜʠ [ ]  ʄʦʞʝ ʩʝ ʜʝʬʠʥʠʩʘʪʠ ʜʦ 200 ʢʘʨʘʢʪʝʨʘ 

AXIS ʆʩʥʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ (ʘʜʨʝʩʝ) 
ʀʜʝʥʪʠʬʠʢʘʪʦʨʠ ʦʩʝ ʠʣʠ ʚʨʝʪʝʥʘ 

ʧʦʩʪʦʿʝ ʫ ʜʘʪʦʤ ʢʘʥʘʣʫ 

FRAME 
ɻʝʦʤʝʪʨʠʿʩʢʠ ʧʦʜʘʮʠ ʪʨʘʥʩʬ. 

ʢʦʦʨʜʠʥʘʪʥʠʭ ʩʠʩʪʝʤʘ 
 

 

ʅʘ ʢʦʥʬʠʛʫʨʘʮʠʿʫ ʫʧʨʘʚˀʘʯʢʦʛ ʩʠʩʪʝʤʘ ʩʠʩʪʝʤʩʢʝ ʧʨʦʤʝʥˀʠʚʝ ʠʤʘʿʫ ʧʦʩʝʙʘʥ ʫʪʠʮʘʿ. 

ʉʠʩʪʝʤʩʢʠʤ ʧʨʦʤʝʥˀʠʚʠʤ ʿʝ ʧʨʝʜʚʠʹʝʥ ʠ ʜʦʧʫʰʪʝʥ ʧʨʠʩʪʫʧ ʜʦ ʥʫʣʪʠʭ ʪʘʯʘʢʘ (zero 

offset), ʢʦʨʝʢʮʠʿʘ ʘʣʘʪʘ (tool offset), ʘʢʪʫʝʣʥʠʭ ʚʨʝʜʥʦʩʪʠ, ʠʟʤʝʨʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʥʘ ʦʩʘʤʘ, 

control states, ʠʪʜ. ʉʠʩʪʝʤʩʢʝ ʧʨʦʤʝʥˀʠʚʝ ʚʨʘ˂ʘʿʫ ʚʨʝʜʥʦʩʪʠ ʜʝʬʠʥʠʩʘʥʦʛ ʪʠʧʘ. ʀʩʪʦ 

ʪʘʢʦ, ʠʟʫʟʝʪʠʤ (ʟʘ ʪʦ ʧʨʝʜʚʠʹʝʥʠʤ) ʩʠʩʪʝʤʩʢʠʤ ʚʘʨʠʿʘʙʣʘʤʘ (ʧʨʦʤʝʥˀʠʚʠʤʘ) ʥʝ ʤʦʛʫ 

ʙʠʪʠ ʜʦʜʝˀʝʥʝ ʚʨʝʜʥʦʩʪʠ. ʀʤʝ ʩʠʩʪʝʤʩʢʠʭ ʧʨʦʤʝʥˀʠʚʠʭ ʫʚʝʢ ʩʝ ʠʜʝʥʪʠʬʠʢʫʿʝ ʧʦʤʦ˂ʫ 

ò$ò ʢʘʨʘʢʪʝʨʘ ʧʨʘ˂ʝʥ ʩʧʝʮʠʬʠʯʥʠʤ ʠʤʝʥʦʤ. 

                                                 
20 ʇʦʜ ʩʧʝʮʠʬʠʯʥʠʤ ʢʘʨʘʢʪʝʨʠʤʘ ʩʤʘʪʨʘʿʫ ʩʝ ASCII ʢʘʨʘʢʪʝʨʠ ʨʘʟʣʠʯʠʪʠʭ ʟʝʤʘˀʘ 
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ʊʘʙʝʣʘ 4.6 ʉʠʩʪʝʤʩʢʝ ʧʨʦʤʝʥʠˀʚʝ (ʧʨʝʫʟʝʪʦ ʠ ʘʜʘʧʪʠʨʘʥʦ ʧʨʝʤʘ Programming Guide 

10/2004 Edition, Sinumerik) 

ʇʨʚʦ ʩʣʦʚʦ ɿʥʘʯʝʝˁ 

$ʄ ʇʦʜʘʮʠ ʤʘʰʠʥʝ 

$S ʇʦʜʝʰʘʚʘʘˁ ʧʦʜʘʪʘʢʘ 

$ʊ ʋʧʨʘʚʘˀˁʝ ʧʦʜʘʮʠʤʘ ʘʣʘʪʘ 

$P ʇʨʦʛʨʘʤʠʨʘʥʝ ʚʨʝʜʥʦʩʪʠ 

$A Aʢʪʫʝʣʥʝ ʚʨʝʜʥʦʩʪʠ 

$V ʉʝʨʚʠʩʥʠ ʧʦʜʘʮʠ 

ɼʨʫʛʦ ʩʣʦʚʦ ɿʥʘʯʝʝˁ 

N NCK-ʛʣʦʙʘʣʥʦ 

C ʂʘʥʘʣ-ʧʦʩʝʙʘʥ 

A ʆʩʘ-ʧʦʩʝʙʥʘ 

 

ɿʘʛʨʘʜʘ ʤʦʞʝ ʙʠʪʠ ʢʦʨʠʰ˂ʝʥʘ ʫ ʘʨʠʪʤʝʪʠʯʢʠʤ ʠʟʨʘʟʠʤʘ ʜʘ ʜʝʬʠʥʠʰʝ ʨʝʜʦʩʣʝʜ 

ʠʟʚʨʰʝʘˁ ʟʘ ʩʚʝ ʦʧʝʨʘʮʠʿʝ ʠ ʜʘ ʙʠ ʧʦʥʠʪhʠʦ ʥʦʨʤʘʣʘʥ ʨʝʜʦʩʣʝʜ ʨʘʯʫʥʘʘˁ. ʅʘ ʧʨʠʤʝʨ: 

IF(R20<50) AND ($AA_Iʄ[X]>=17.5) GOTOF DEST 

IF NOT R20 GOTOB START 

 

4.2 Moʜʝʣ  ʫʧʨʘʚʘˀˁ ʘ  ʪʨʘʥʩʧʦʨʪʦʤ ʫ ʬʣʝʢʩʠʙʠʣʥʦ ʿ˂ʝʣʠʿʠ 

ʧʨʠʤʝʥʦʤ  RFID  ʪʝʭʥʦʣʦʛʠʿʝ 

 

4.2.1 !̎́̌̉̈́ ̑̏̂̏̓̒̋̉ ̖̒ ̉̒̓̆̍ ́ DFMC 

 

ʈʦʙʦʪ ʩʘ ʧʝʨʠʬʝʨʥʦʤ ʦʩʦʤ ʿʝ ʦʜʘʙʨʘʥ ʢʘʦ ʨʝʧʨʝʟʝʥʪ ʧʨʦʫʯʘʚʘˁʘ ʜʠʜʘʢʪʠʯʢʝ 

ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ (ʰʠʨʝ FMS) ʠ ʪʦ ʫ ʜʚʘ ʚʘʨʠʿʘʥʪʥʘ ʠʟʙʦʨʘ: 

¶ ʠʥʜʫʩʪʨʠʿʩʢʠ ʨʦʙʦʪ ʠ 

¶ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʠ ʨʦʙʦʪ.  

 

ʅʘʫʯʥʘ ʠʩʪʨʘʞʠʚʘʘˁ ʠ ʥʘʧʨʝʜʘʢ ʫ ʨʦʙʦʪʠʮʠ ʦʪʚʘʨʘ ʥʦʚʝ ʤʦʛʫ˂ʥʦʩʪʠ ʫ ʨʘʟʚʦʿʫ ʠ 

ʧʨʠʤʝʥʠ ʤʝʪʦʜʘ, ʧʨʠʥʮʠʧʘ ʜʠʟʘʿʥʘ ʠ ʩʦʬʪʚʝʨʩʢʠʭ ʘʣʘʪʘ ʢʦʿʠ ʧʦʜʨʞʘʚʘʿʫ ʨʘʟʚʦʿ ʠ ʨʘʜ 

ʚʠʩʦʢʦ ʬʣʝʢʩʠʙʠʣʥʠʭ ʠʥʜʫʩʪʨʠʿʩʢʠʭ ʨʦʙʦʪʩʢʠʭ ʩʠʩʪʝʤʘ. ʄʝʹʫʪʠʤ, ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʠ 

ʩʧʦʩʦʙʥʦʩʪ ʧʨʠʣʘʛʦʹʘʚʘʘˁ ʠʣʠ ʨʝʢʦʥʬʠʛʫʨʠʩʘʘˁ ʩʠʩʪʝʤʘ ʿʝ ʩʣʦʞʝʥʘ ʩʪʚʘʨ ʠ ʧʦʚʝʟʘʥʘ 

ʿʝ ʩʘ ʥʘʯʠʥʦʤ ʥʘ ʢʦʿʠ ʿʝ ʩʠʩʪʝʤ ʜʠʟʘʿʥʠʨʘʥ, ʨʘʜʥʠʤ ʧʨʦʮʝʩʠʤʘ, ʪʿ. ʢʘʢʦ ʩʝ ʧʨʦʮʝʩʠ ʤʦʛʫ 

ʦʜʚʠʿʘʪʠ ʠ/ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʠ ʫ ʩʘʨʘʜˁʠ ʩʘ ʜʨʫʛʠʤ ʨʦʙʦʪʠʤʘ. ʀʩʪʨʘʞʠʚʘʘˁ ʚʝʟʘʥʘ ʟʘ 

ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʫ ʠ ʬʣʝʢʩʠʙʠʣʥʝ ʨʦʙʦʪʩʢʝ ʩʠʩʪʝʤʝ ʯʝʩʪʦ ʩʫ ʫʩʤʝʨʝʥʘ ʢʘ ʘʫʪʦʥʦʤʥʠʤ ʠʣʠ 

ʢʦʛʥʠʪʠʚʥʠʤ ʠ ʠʥʪʝʣʠʛʝʥʪʥʠʤ ʬʫʥʢʮʠʿʘʤʘ. 

ʊʦʢʦʤ ʛʦʜʠʥʘ ʩʝ ʨʘʟʚʠʣʦ ʥʝʢʦʣʠʢʦ ʧʘʨʘʜʠʛʤʠ, ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʪʨʝʥʫʪʥʦʿ 

ʪʝʭʥʦʣʦʛʠʿʠ ʫ ʪʦ ʚʨʝʤʝ. ɿʘʥʠʤʠˀʚʦ ʿʝ ʫʧʦʨʝʜʠʪʠ ʧʘʨʘʜʠʛʤʝ ʠ ʨʘʟʚʦʿ ʫ ʦʙʣʘʩʪʠ ʫʩʣʫʞʥʠʭ 

ʨʦʙʦʪʘ ʩʘ ʠʥʜʫʩʪʨʠʿʩʢʠʤ ʨʦʙʦʪʠʤʘ. ɻʝʥʝʨʘʣʥʦ, ʠʥʜʫʩʪʨʠʿʩʢʠ ʨʦʙʦʪʠ ʩʫ ʩʝ ʢʦʨʠʩʪʠʣʠ ʠ 
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ʿʦʰ ʫʚʝʢ ʩʝ ʢʦʨʠʩʪʝ ʢʘʦ ʫʥʘʧʨʝʜ ʧʨʦʛʨʘʤʠʨʘʥʝ ʤʘʰʠʥʝ, ʫ ʚʝ˂ʠʥʠ ʩʣʫʯʘʿʝʚʘ ʩʘ 

ʦʛʨʘʥʠʯʝʥʦʤ ʠʥʪʝʨʘʢʮʠʿʦʤ ʩʝʥʟʦʨʘ ʪʦʢʦʤ ʠʟʚʨʰʘʚʘʘˁ ʟʘʜʘʪʢʘ.  

ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʫʩʣʫʞʥʠ ʨʦʙʦʪʠ ʩʫ ʨʘʟʚʠʿʝʥʠ ʦʢʦ ʢʦʥʮʝʧʪʘ ʠʣʠ ʧʘʨʘʜʠʛʤʝ Ăʦʩʝ˂ʘʿ - ʧʣʘʥ 

- ʜʝʣʦñ, ʤʘʜʘ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʪʨʝʙʘ ʪʨʘʞʠʪʠ ʘʣʪʝʨʥʘʪʠʚʥʝ ʧʨʠʩʪʫʧʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʩʠʪʫʘʮʠʿʝ, ʧʦʧʫʪ ʧʦʥʘʰʘʘˁ ʠʣʠ ʢʦʤʙʠʥʘʮʠʿʝ ʥʦʚʠʭ ʧʨʠʩʪʫʧʘ  (Christensen HI, 2013). 

ʀʘʢʦ ʩʫ ʫʩʣʫʞʥʠ ʨʦʙʦʪʠ ʨʘʟʚʠʿʝʥʠ ʟʘ ʦʜʨʝʹʝʥʝ ʧʨʠʤʝʥʝ ʠ ʥʘʤʝʥʝ, ʨʘʟʚʦʿ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ 

ʤʦʞʝ ʩʝ ʦʧʠʩʘʪʠ ʢʘʦ ʠʩʪʨʘʞʠʚʘʯʢʠ, ʘ ʢʦʿʠ ʠʤʘ ʟʘ ʮʠ ˀʛʝʥʝʨʠʯʢʫ ʫʧʦʪʨʝʙʫ ʨʦʙʦʪʘ, ʫ 

ʧʦʨʝʹʝʫˁ ʩʘ ʠʥʜʫʩʪʨʠʿʩʢʠʤ ʨʦʙʦʪʠʤʘ, ʢʦʿʠ ʩʫ ʧʦʩʚʝ˂ʝʥʠ ʦʜʨʝʹʝʥʠʤ ʘʧʣʠʢʘʮʠʿʘʤʘ ʠ 

ʫʧʦʪʨʝʙʠ, ʘ ʜʘʿʫ ʧʨʝʜʥʦʩʪ ʧʠʪʘʠˁʤʘ ʢʘʦ ʰʪʦ ʩʫ ʨʦʙʫʩʥʦʩʪ, ʝʬʠʢʘʩʥʦʩʪ, ʧʦʥʦʚʠˀʚʦʩʪ ʠ 

ʙʨʟʠʥʘ. 

ʄʝʹʫʪʠʤ, ʥʦʚʠ ʨʘʟʚʦʿ ʪʦʢʦʤ ʧʦʩʣʝʜʠˁʭ ʛʦʜʠʥʘ ʦʪʚʦʨʠʦ ʿʝ ʤʦʛʫ˂ʥʦʩʪʠ ʢʦʿʝ 

ʧʨʠʙʣʠʞʘʚʘʿʫ ʦʧʰʪʠ ʢʦʥʮʝʧʪ ʠʥʜʫʩʪʨʠʿʩʢʠʭ ʨʦʙʦʪʘ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʠ ʢʦʥʮʝʧʪʫ ʫʩʣʫʞʥʠʭ 

ʨʦʙʦʪʘ. ʆʜʨʝʹʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʠʯʫ ʩʝ ʩʘʨʘʜʝˁ ʩʠʩʪʝʤʘ ʫʧʨʘʚʘˀˁʘ ʠ ʨʦʙʦʪʘ ʠ 

ʫʢˀʫʯʫʿʫ ʠ ʧʨʦʠʟʚʦʜʥʝ ʢʦʥʮʝʧʪʝ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʙʨʟʦ ʨʝʩʝʪʦʚʘʝˁ ʠ ʧʨʦʤʝʥʫ 

ʢʦʥʬʠʛʫʨʘʮʠʿʝ ʨʦʙʦʪʩʢʦʛ ʩʠʩʪʝʤʘ. ʄʥʦʛʦʙʨʦʿʥʘ ʠʩʪʨʘʞʠʚʘʘˁ ʩʧʨʦʚʝʜʝʥʘ ʫ ʦʚʦʿ 

ʦʙʣʘʩʪʠ, ʥʝ ʧʨʘʪʠ ʠ ʠʥʜʫʩʪʨʠʿʩʢʘ ʧʨʠʤʝʥʘ. ʋ ʚʝ˂ʠʥʠ ʩʣʫʯʘʿʝʚʘ ʦʛʨʘʥʠʯʝʥʘ ʿʝ ʧʨʠʤʝʥʘ ʥʘ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʝ ʧʨʦʿʝʢʪʝ ʠʣʠ ʠʟʚʝʜʝʥʝ ʦʛʣʝʜʥʝ ʢʦʥʩʪʨʫʢʮʠʿʝ. ʀʘʢʦ ʨʦʙʦʪʝ ʦʜʣʠʢʫʿʝ 

ʠˁʭʦʚʘ ʬʣʝʢʩʠʙʠʣʥʦʩʪ, ʫ ʧʦʪʧʫʥʦʩʪʠ ʘʫʪʦʤʘʪʠʟʦʚʘʥʝ ʧʨʦʠʟʚʦʜʥʝ ʿʝʜʠʥʠʮʝ ʛʝʥʝʨʘʣʥʦ 

ʥʠʩʫ ʪʦʣʠʢʦ ʬʣʝʢʩʠʙʠʣʥʝ ʢʦʣʠʢʦ ʩʝ ʦʯʝʢʠʚʘʣʦ. 

ʋ ʤʥʦʛʠʤ ʩʣʫʯʘʿʝʚʠʤʘ, ʜʘʥʘʰʠˁ ʟʘʜʘʮʠ ʨʦʙʦʪʘ ʩʫ ʧʨʠʣʠʯʥʦ ʿʝʜʥʦʩʪʘʚʥʠ ʠ ʜʦʩʣʝʜʥʠ, 

ʦʙʠʤ ʧʨʦʠʟʚʦʜʝˁ ʠ ʚʝʣʠʯʠʥʝ ʩʝʨʠʿʝ ʩʫ ʧʨʠʣʠʯʥʦ ʚʝʣʠʢʠ, ʘ ʘʢʦ ʩʫ ʦʚʠ ʫʩʣʦʚʠ ʠʩʧʫʝˁʥʠ, 

ʘʫʪʦʤʘʪʠʟʦʚʘʥʠ ʩʠʩʪʝʤʠ ʨʘʜʝ ʦʜʣʠʯʥʦ ʫ ʩʪʘʙʠʣʥʠʤ ʧʨʦʠʟʚʦʜʥʠʤ ʫʩʣʦʚʠʤʘ. ʄʝʹʫʪʠʤ, 

ʤʥʦʛʝ ʨʘʜʥʝ ʦʧʝʨʘʮʠʿʝ ʠ ʧʨʦʮʝʩʝ ʫ ʠʥʜʫʩʪʨʠʿʠ ʿʝ ʪʝʰʢʦ ʘʫʪʦʤʘʪʠʟʦʚʘʪʠ ʧʦʤʦ˂ʫ ʨʦʙʦʪʘ. 

ʇʨʦʮʝʩʠ ʨʘʜʘ ʩʫ ʨʝʣʘʪʠʚʥʦ ʩʣʦʞʝʥʠ, ʦʙʠʤ ʧʨʦʠʟʚʦʜʝˁ ʿʝ ʥʠʟʘʢ ʩʘ ʧʦʪʨʝʙʦʤ ʟʘ ʯʝʩʪʠʤ 

ʨʝʩʝʪʦʚʘʝˁʤ. ʋ ʪʘʢʚʠʤ ʩʠʪʫʘʮʠʿʘʤʘ ʘʫʪʦʤʘʪʠʟʘʮʠʿʘ ʥʠʿʝ ʫʚʝʢ ʤʦʛʫ˂ʘ ʧʨʠʤʝʥʦʤ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠʭ ʨʦʙʦʪ ʨʝʰʝʘˁ.  

ʊʦʢʦʤ ʜʝʚʝʜʝʩʝʪʠʭ ʛʦʜʠʥʘ (ʧʨʦʰʣʦʛ ʚʝʢʘ) ʚʝʣʠʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʥʘʧʦʨ ʙʠʦ ʿʝ ʫʩʤʝʨʝʥ ʢʘ 

ʪʦʤʝ ʜʘ ʨʦʙʦʪʩʢʠ ʩʠʩʪʝʤʠ ʧʦʩʪʘʥʫ ʬʣʝʢʩʠʙʠʣʥʠʿʠ ʠ ʨʘʟʚʠʿʝʥʘ ʿʝ ʘʛʠʣʥʘ ʧʨʦʠʟʚʦʜʘˁ 

ʫʩʨʝʜʩʨʝʹʝʥʘ ʥʘ ʚʝʣʠʢʠ ʙʨʦʿ ʚʘʨʠʿʘʥʪʠ ʧʨʦʠʟʚʦʜʘ ʠ ʙʨʟʦ ʨʝʩʝʪʦʚʘʝˁ ʩʠʩʪʝʤʘ. ʂʘʩʥʠʿʠ 

ʨʘʜʦʚʠ ʩʝ ʙʘʚʝ ʝʚʦʣʫʪʠʚʥʦʤ ʩʠʩʪʝʤʩʢʦʤ ʧʘʨʘʜʠʛʤʦʤ, ʢʦʿʘ ʫʢʫˀʯʫʿʝ ʥʝʢʦʣʠʢʦ ʦʩʥʦʚʥʠʭ 

ʧʨʠʥʮʠʧʘ: ʦʧʪʠʤʠʟʦʚʘʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʦʧʪʠʤʠʟʦʚʘʥʘ ʩʘʨʘʜʠˀʚʦʩʪ, ʧʨʠʣʘʛʦʜʠˀʚʦʩʪ 

ʠ ʨʦʙʫʩʥʦʩʪ (Onori M, et al., 2011). ʆʚʘ ʧʘʨʘʜʠʛʤʘ ʠʤʘ ʟʘ ʮʠ ˀʘʜʨʝʩʠʨʘʝˁ ʥʘʯʠʥʘ 

ʨʫʢʦʚʘʘˁ ʠ ʨʝʰʘʚʘʘˁ ʥʝʧʨʝʜʚʠʜʠʚʠʭ ʩʮʝʥʘʨʠʿʘ ʠ ʩʧʦʩʦʙʥʘ ʿʝ ʜʘ ʧʨʫʞʠ ʩʠʩʪʝʤʩʢʘ 

ʨʝʰʝˁʘ ʪʦʢʦʤ ʚʨʝʤʝʥʘ ʢʘʢʦ ʩʝ ʫʩʣʦʚʠ ʤʝʘˁʿʫ. ʂʦʥʮʝʧʪ ʢʦʣʘʙʦʨʘʪʠʚʥʠʭ ʨʦʙʦʪʘ ʫ 

ʧʨʦʠʟʚʦʜʠˁ ʧʨʠʚʫʢʘʦ ʿʝ ʤʥʦʛʘ ʠʩʪʨʘʞʠʚʘʘˁ, ʘʣʠ ʩʪʚʘʨʥʝ ʧʨʠʤʝʥʝ ʫ ʠʥʜʫʩʪʨʠʿʩʢʦʿ 

ʧʨʦʠʟʚʦʜʠˁ ʢʦʨʠʩʪʝ˂ʠ ʢʦʥʮʝʧʪ ʩʘʨʘʜʝˁ ʫʛʣʘʚʥʦʤ ʩʝ ʧʨʠʤʝʫˁʿʫ ʢʘʦ ʜʝʤʦʥʩʪʨʘʪʠʚʥʠ. 

ʀʩʪʨʘʞʠʚʘʘˁ ʨʦʙʦʪʩʢʠʭ ʩʠʩʪʝʤʘ ʦʨʠʿʝʥʪʠʩʘʥʦʛ ʥʘ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ 

ʧʨʝʜʩʪʘʚʝˀʥ ʿʝ ʫ ʨʘʜʫ (Wang H, et al., 2010) ʛʜʝ ʩʫ ʨʘʟʚʠʿʝʥʠ ʧʨʠʥʮʠʧʠ ʠ ʤʦʜʝʣʠ ʟʘ 

ʟʘʿʝʜʥʠʯʢʠ ʜʠʟʘʿʥ ʠ ʩʠʤʫʣʘʮʠʿʫ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʠʩʪʦʚʨʝʤʝʥʦ ʠʥʞʝʝˁʨʩʪʚʦ. ʇʨʠʩʪʫʧ 

ʟʘʩʥʦʚʘʥ ʥʘ ʘʫʪʦʥʦʤʥʠʤ ʿʝʜʠʥʠʮʘʤʘ ʟʘ ʧʨʦʠʟʚʦʜʫˁ ʠ ʨʫʢʦʚʘʝˁ ʢʦʿʠ ʤʦʛʫ ʧʨʦʤʝʥʠʪʠ 

ʩʚʦʿ ʟʘʜʘʪʘʢ ʠ ʧʦʣʦʞʘʿ ʫ ʧʨʦʠʟʚʦʜʥʦʤ ʧʦʛʦʥʫ ʧʨʝʜʩʪʘʚʝˀʥ ʿʝ ʫ (Makrisa S, et al., 2012). 

ʅʘʫʯʥʠ ʦʢʚʠʨ ʫʢʫˀʯʫʿʝ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʝ ʘʣʘʪʝ ʟʘ ʘʫʪʦʥʦʤʥʠ ʬʣʝʢʩʠʙʠʣʥʠ ʩʢʣʦʧ ʩʘ 

ʠʥʪʝʛʨʠʩʘʥʠʤ ʩʝʥʟʦʨʠʤʘ ʠ ʤʦʙʠʣʥʝ ʨʦʙʦʪʩʢʝ ʿʝʜʠʥʠʮʝ ʢʦʿʝ ʩʝ ʤʦʛʫ ʝʬʠʢʘʩʥʦ 

ʧʨʝʤʝʰʪʘʪʠ ʧʦ ʧʦʛʦʥʫ. ʆʚʘʢʘʚ ʧʨʠʩʪʫʧ ʿʝ ʧʦʜʨʞʘʥ ʠʥʪʝʣʠʛʝʥʪʥʠʤ ʩʠʩʪʝʤʦʤ ʫʧʨʘʚʘˀˁʘ 

ʠ ʥʘʜʟʦʨʘ ʟʘʩʥʦʚʘʥ ʥʘ ʧʨʠʩʪʫʧʫ ʚʦʹʝʥʦʤ ʩʝʥʟʦʨʠʤʘ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʠʤ ʦʢʚʠʨʦʤ, 

ʟʘʩʥʦʚʘʥ ʥʘ ʦʨʠʿʝʥʪʠʩʘʥʦʿ ʘʨʭʠʪʝʢʪʫʨʠ. ʆʚʘʿ ʧʨʠʩʪʫʧ ʢʦʨʠʩʪʠ ʨʦʙʦʪʝ ʢʦʿʠ ʤʝʹʫʩʦʙʥʦ 

ʩʘʨʘʹʫʿʫ ʢʘʦ ʛʣʘʚʥʠ ʧʦʢʨʝʪʘʯ ʟʘ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʫ. ʈʦʙʦʪʠ ʢʦʿʠ ʩʘʨʘʹʫʿʫ ʠʤʘʿʫ ʧʨʝʜʥʦʩʪ, 
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ʤʦʛʫ˂ʝʛ ʩʢʨʘ˂ʠʚʘʘˁ ʚʨʝʤʝʥʘ ʮʠʢʣʫʩʘ ʪʦʢʦʤ ʨʘʜʥʠʭ ʧʨʦʮʝʩʘ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, 

ʢʦʤʧʣʝʢʩʥʦʩʪ ʩʝ ʧʦʚʝ˂ʘʚʘ ʰʪʦ ʫʢʫˀʯʫʿʝ ʩʠʥʭʨʦʥʠʟʘʮʠʿʫ ʧʦʢʨʝʪʘ, ʧʨʦʙʣʝʤʝ 

ʦʧʪʠʤʠʟʘʮʠʿʝ ʠ ʧʨʦʛʨʘʤʠʨʘʘˁ. 

ʈʘʟʚʦʿ ʨʦʙʦʪʘ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʫ ʫʧʦʪʨʝʙʫ (ʠʥʜʫʩʪʨʠʿʩʢʠ ʨʦʙʦʪʠ ʠ ʩʝʨʚʠʩʥʠ ʨʦʙʦʪʠ), 

ʬʫʪʫʨʠʩʪʠʯʢʠ ʧʦʩʤʘʪʨʘʥʦ, ˂ʝ ʜʦʙʠʪʠ ʟʘʭʪʝʚʥʠʿʫ ʫʣʦʛʫ ʢʘʦ ʠ ʤʝʰʦʚʠʪʝ ʘʧʣʠʢʘʪʠʚʥʝ 

ʟʘʜʘʪʢʝ (Hvilshoj M, & Bogh S., 2011). ʊʨʝʥʜ ˂ʝ ʚʝʨʦʚʘʪʥʦ ʙʠʪʠ ʫʩʤʝʨʝʥ ʢʘ ʫʧʦʪʨʝʙʠ 

ʨʦʙʦʪʘ ʢʘʦ Ăʧʘʤʝʪʥʦʛ ʘʣʘʪʘñ, ʢʦʿʠ ʤʦʞʝ ʜʘ ʜʝʣʫʿʝ ʢʘʦ ʧʦʤʦ˂ʥʠʢ ʜʨʫʛʠʤ ʨʦʙʦʪʠʤʘ. 

ʋ ʩʪʨʫʯʥʦʿ ʣʠʪʝʨʘʪʫʨʠ ʯʝʩʪʦ ʩʝ ʜʘʿʝ ʪʝʨʤʠʥʦʣʦʰʢʘ ʘʥʘʣʦʛʠʿʘ ʠʟʤʝʹʫ ʟʜʨʘʚʩʪʚʝʥʦʛ 

ʦʧʦʨʘʚʢʘ ʫˀʜʠ ʩʘ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʦʧʦʨʘʚʢʘ ʨʦʙʦʪʘ. ʊʘʢʦ ʧʦʩʪʦʿʠ ʥʝʢʦʣʠʢʦ ʢʦʥʮʝʧʘʪʘ ʢʦʿʠ 

ʩʫ ʫʩʢʦ ʧʦʚʝʟʘʥʠ ʩʘ ʢʦʥʮʝʧʪʦʤ ʦʪʧʦʨʥʦʩʪʠ, ʢʘʦ ʰʪʦ ʩʫ: Ăʩʘʤʦʠʟʣʝʯʝˁʝò, Ăʪʦʣʝʨʘʥʮʠʿʘ 

ʥʘ ʢʚʘʨʦʚʝñ, Ăʩʘʤʦʧʦʧʨʘʚʘˀˁʝò, Ăʦʜʨʞʠʚʦʩʪò, Ăʧʦʫʟʜʘʥʦʩʪò, Ăʧʨʝʞʠʚʘˀʚʘˁʝò, Ă 

ʨʦʙʫʩʥʦʩʪò ʠ ʜʨ. ʈʦʙʦʪ ʢʦʿʠ ʩʝ ʩʘʤ ʧʦʧʨʘʚʘˀ ʦʛʨʘʥʠʯʝʥ ʿʝ ʥʘ ʧʦʧʨʘʚʢʫ ʦʰʪʝ˂ʝʥʠʭ 

ʢʦʤʧʦʥʝʥʘʪʘ, ʦʜʥʦʩʥʦ ʥʘ ʧʦʧʨʘʚʢʫ ʦʰʪʝ˂ʝʥʝ ʢʦʤʧʦʥʝʥʪʝ ʧʦʤʦ˂ʫ ʩʧʦʥˀʠʭ ʨʝʩʫʨʩʘ. 

ʇʨʠʤʝʨ ʥʘʚʝʜʝʥʦʛ ʤʦʛʘʦ ʙʠ ʙʠʪʠ ʩʣʫʯʘʿ ʟʘʤʝʥʝ ʧʦʜʣʘʢʪʠʮʝ ʨʦʙʦʪʘ ʫʟ ʧʦʤʦ˂ ʜʨʫʛʦʛ 

ʢʦʣʘʙʦʨʘʪʠʚʥʦʛ ʨʦʙʦʪʘ. ʋ ʧʦʨʝʹʝʫˁ ʩʘ ʩʘʤʦʠʟʣʝʯʝʝˁʤ ʠ ʩʘʤʦʧʦʧʨʘʚʘˀˁʝʤ, ʦʧʩʝʛ 

ʦʧʦʨʘʚʢʘ ʫ ʦʪʧʦʨʥʦʩʪʠ ʿʝ ʦʧʰʪʠʿʠ, ʰʪʦ ʫʢʫˀʯʫʿʝ ʚʠʰʝ ʩʪʨʘʪʝʛʠʿʘ ʠ ʤʝʪʦʜʦʣʦʛʠʿʘ 

ʦʧʦʨʘʚʢʘ ʦʜ ʧʨʝʪʭʦʜʥʦ ʜʚʝ ʥʘʚʝʜʝʥʝ. ʅʘ ʧʨʠʤʝʨ, ʨʦʙʦʪ ʢʦʿʠ ʠʤʘ ʩʧʦʩʦʙʥʦʩʪ ʩʘʤʦʩʪʘʣʥʝ 

ʧʦʧʨʘʚʢʝ, ʧʨʝʜʣʦʞʝʥ ʫ ʨʘʜʫ (Geekologie, 2013), ʤʦʞʝ ʧʦʥʦʚʦ ʚʨʘʪʠʪʠ ʢʦʞʫ ʙʝʟ 

ʢʘʪʘʣʠʟʘʪʦʨʘ. ʊʦʣʝʨʘʥʮʠʿʘ ʛʨʝʰʘʢʘ ʿʝ ʢʣʘʩʠʯʘʥ ʧʦʿʘʤ ʫ ʩʦʬʪʚʝʨʩʢʦʤ ʠʥʞʝʝˁʨʩʪʚʫ ʠ 

ʜʝʬʠʥʠʰʝ ʩʝ ʢʘʦ Ăʩʧʦʩʦʙʥʦʩʪ ʧʨʫʞʘʘˁ ʫʩʣʫʛʝ ʫ ʧʨʠʩʫʩʪʚʫ ʛʨʝʰʘʢʘò ʫ (Aviģienis, et al., 
2004). ʆʜʨʞʠʚʦʩʪ ʩʝ ʜʝʬʠʥʠʰʝ ʢʘʦ Ăʩʧʦʩʦʙʥʦʩʪ ʩʠʩʪʝʤʘ ʜʘ ʧʨʝʪʨʧʠ/ʧʨʝʞʠʚʠ ʠʣʠ ʩʝ 

ʦʜʨʞʠò (Zhang, W. J. & Lin, Y., 2010). ʆʜʨʞʠʚʠ ʨʦʙʦʪ ʤʦʞʝ ʠʤʘʪʠ ʩʫʚʠʰʥʝ ʜʝʣʦʚʝ ʢʦʿʠ 

ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʟʘʤʝʥʫ ʥʝʠʩʧʨʘʚʥʠʭ ʜʝʣʦʚʘ. ʇʨʝʞʠʚʝʣʦʩʪ ʩʝ ʜʝʬʠʥʠʰʝ ʢʘʦ Ăʩʧʦʩʦʙʥʦʩʪ 

ʩʠʩʪʝʤʘ ʠʣʠ ʦʙʿʝʢʪʘ ʜʘ ʞʠʚʠ ʠʣʠ ʧʦʩʪʦʿʠ, ʧʦʩʝʙʥʦ ʫʧʨʢʦʩ ʪʝʰʢʠʤ ʫʩʣʦʚʠʤʘ.  

 

4.2.2 ˝̆̋̏̎̉̄̔̑́̂̉̌̎̉̕ ̑ ̏̂̏̉̓  ̉ ̌̉ ̑̏̂̏̓̒̋̉ ̒̉̒̓̆̍ ̉

 

ʇʦʜ ʧʦʿʤʦʤ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʠ ʨʦʙʦʪʠ ʩʤʘʨʘʿʫ ʩʝ ʨʦʙʦʪʠ ʟʘ ʢʦʿʝ ʩʫ ʚʝʟʘʥʠ ʩʣʝʜʝ˂ʠ 

ʧʦʿʤʦʚʠ ʧʨʠʩʫʪʥʠ ʫ ʣʠʪʝʨʘʪʫʨʠ: ʘʜʘʧʪʠʙʠʣʥʦʩʪ, ʬʣʝʢʩʠʙʠʣʥʦʩʪ, ʧʨʠʣʘʛʦʜʠˀʚʦʩʪ,  

ʧʦʜʝʩʠʚʦʩʪ, ʠʣʠ ʩʘʤʦʧʨʠʣʘʛʦʜʠˀʚʦʩʪ. ʈʝʢʦʥʬʠʛʫʨʘʙʠʣʥʠ ʨʦʙʦʪʩʢʠ ʩʠʩʪʝʤʠ ʩʫ 

ʤʠʥʠʤʘʣʥʦ ʜʚʘ ʢʦʣʘʙʦʨʘʪʠʚʥʘ ʨʦʙʦʪʘ ʦʜ ʢʦʿʠʭ ʙʘʨ ʿʝʜʘʥ ʠʤʘ ʩʧʦʩʦʙʥʦʩʪ 

ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ.  ʈʝʢʦʥʬʠʛʫʨʘʙʠʣʥʠ ʨʦʙʦʪʠ ʠ ʨʝʢʦʥʬʠʨʘʮʠʦʥʠ ʨʦʙʦʪʩʢʠ ʩʠʩʪʝʤʠ ʩʫ 

ʚʨʩʪʝ ʨʦʙʦʪʩʢʠʭ ʩʠʩʪʝʤʘ ʢʦʿʠ ʠʤʘʿʫ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʧʦʚʨʘʪʝ ʩʚʦʿʫ ʧʨʚʦʙʠʪʥʫ ʬʫʥʢʮʠʿʫ, 

ʧʦʪʧʫʥʦ ʠʣʠ ʦʛʨʘʥʠʯʝʥʦ, ʥʘʢʦʥ ʜʝʣʠʤʠʯʥʦʛ ʦʰʪʝ˂ʝʘˁ ʩʠʩʪʝʤʘ ʠʣʠ ʧʦʪʨʝʙʝ ʟʘ ʧʨʦʤʝʥʦʤ 

ʦʜʨʝʹʝʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʊʦ ʩʝ ʧʦʩʪʠʞʝ ʠʟʤʝʥʘʤʘ ʧʦʿʝʜʠʥʠʭ ʯʣʘʥʘʢʘ. 

ʇʨʝʤʘ (Tan Zhang et al.,2018) ʘʨʭʠʪʝʢʪʫʨʘ ʦʤʦʛʫ˂ʘʚʘ ʪʨʠ ʚʨʩʪʝ ʩʪʨʘʪʝʛʠʿʘ ʦʧʦʨʘʚʘˀˁʘ, 

ʠ ʪʦ: ʧʨʦʤʝʥʘ ʧʦʥʘʰʘʘˁ ʨʦʙʦʪʘ, ʧʨʦʤʝʥʘ ʩʪʘʘˁ ʨʦʙʦʪʘ, ʠ ʧʨʦʤʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʿʝ 

ʨʦʙʦʪʘ. ʈʘʟʚʠʿʝʥ ʿʝ ʥʦʚʠ ʩʠʩʪʝʤ ʧʨʠʭʚʘʪʘ (ʧʦʚʝʟʠʚʘʝˁ ʯʣʘʥʘʢʘ) ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ 

ʨʝʘʣʠʟʘʮʠʿʫ ʤʦʥʪʘʞʝ ʠ ʜʝʤʦʥʪʘʞʝ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʧʘʩʠʚʥʦʛ ʩʧʦʿʘ ʠ ʧʦʜʝʩʠʚʝ ʧʘʩʠʚʥʝ 

ʚʝʟʝ, ʘ ʪʦ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ ʦʤʦʛʫ˂ʘʚʘ ʨʝʘʣʠʟʘʮʠʿʫ ʧʨʝʜʣʦʞʝʥʝ ʘʨʭʠʪʝʢʪʫʨʝ. ʈʘʟʚʠʿʝʥ ʿʝ 

ʧʨʦʪʦʪʠʧ ʫ ʮʠʫˀ ʘʥʘʣʠʟʝ ʝʬʠʢʘʩʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʝ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʜʝʤʦʥʩʪʨʠʨʘʘˁ 

ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʦʛ ʧʦʥʘʰʘʘˁ ʨʦʙʦʪʘ. ʇʨʠ ʪʦʤ ʨʘʟʚʠʿʝʥʘ ʿʝ ʥʦʚʘ ʤʝʪʦʜʘ ʟʘ ʩʠʥʪʝʟʫ 

ʢʦʥʬʠʛʫʨʘʮʠʿʝ ʨʦʙʦʪʘ, ʜʘ ʙʠ ʩʝ ʦʜʨʝʜʠʣʘ ʮʠʥˀʘ ʢʦʥʬʠʛʫʨʘʮʠʿʘ ʨʦʙʦʪʘ, ʧʨʠ ʢʦʿʦʿ ʨʦʙʦʪ 

ʠ ʜʘʝˀ ʤʦʞʝ ʜʘ ʦʙʘʚʘˀ ʩʚʦʿʫ ʧʨʚʦʙʠʪʥʫ ʬʫʥʢʮʠʿʫ. ʅʦʚʦʩʪ ʤʝʪʦʜʝ ʣʝʞʠ ʫ ʠʥʪʝʛʨʘʮʠʿʠ 

ʦʙʝ ʜʠʩʢʨʝʪʥʝ ʧʨʦʤʝʥʠˀʚʝ ʢʘʦ ʰʪʦ ʩʫ ʙʨʦʿ ʤʦʜʫʣʘ, ʚʨʩʪʘ ʤʦʜʫʣʘ ʠ ʦʙʨʘʩʮʠ ʩʢʣʦʧʘ 

ʠʟʤʝʹʫ ʤʦʜʫʣʘ ʠ ʥʝʧʨʝʢʠʜʥʝ ʧʨʦʤʝʥʠˀʚʝ ʢʘʦ ʰʪʦ ʩʫ ʜʫʞʠʥʘ ʤʦʜʫʣʘ ʠ ʧʦʯʝʪʥʦ ʤʝʩʪʦ 

ʨʦʙʦʪʘ. ʈʘʟʚʠʿʝʥʘ ʿʝ ʤʝʪʦʜʘ ʟʘ ʧʣʘʥʠʨʘʝˁ ʠ ʟʘʢʘʟʠʚʘʝˁ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ ʨʦʙʦʪʘ ʢʦʿʘ 
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ʟʘʧʨʘʚʦ ʤʝʘˁ ʨʦʙʦʪʩʢʫ ʩʪʨʫʢʪʫʨʫ ʠʟ ʧʦʯʝʪʥʝ ʫ ʮʠʥˀʫ ʢʦʥʬʠʛʫʨʘʮʠʿʫ ʫʟ ʤʠʥʠʤʘʣʘʥ 

ʥʘʧʦʨ (ʚʨʝʤʝ ʠ ʝʥʝʨʛʠʿʫ). 

ɼʠʟʘʿʥ ʥʝʜʦʚʦʥˀʦ ʘʢʪʠʚʠʨʘʥʦʛ ʨʝʢʦʥʬʠʛʫʨʘʮʠʦʥʦʛ ʨʦʙʦʪʩʢʦʛ ʩʠʩʪʝʤʘ ʥʝ ʩʘʤʦ ʜʘ 

ʩʤʘˁʫʿʝ ʪʨʦʰʢʦʚʝ ʚʝ˂ ʠ ʧʨʝʚʘʟʠʣʘʟʠ ʜʚʘ ʫʦʙʠʯʘʿʝʥʘ ʢʚʘʨʘ ʘʢʪʫʘʪʦʨʘ: 

¶ ʘʢʪʠʚʥʠ ʟʛʣʦʙ ʩʝ ʦʪʢʫˀʯʘʚʘ (ʯʠʤʝ ʧʦʩʪʘʿʝ ʧʘʩʠʚʥʠ ʟʛʣʦʙ) ʠ  

¶ ʘʢʪʠʚʥʠ ʟʛʣʦʙ ʿʝ ʟʘʢʫˀʯʘʥ (ʯʠʤʝ ʧʦʩʪʘʿʝ ʧʦʜʝʩʠʚʘ ʢʘʨʠʢʘ). 

 

4.2.3 ˜̗̑̏̆̒ ̪̮̅̉̈́̎̉̑́́  ̉ ̗̪̑̆̋̏̎̉̄̔̑́̉̆̕ ̍̏̅̔̌́ ̑ ̏̂̏̓́ 

 

ʇʨʦʮʝʩ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ ʦʚʦʛ ʪʠʧʘ ʧʨʝʜʚʠʹʘ ʨʦʙʦʪʩʢʫ ʢʦʥʩʪʨʫʢʮʠʿʫ ʢʦʿʘ ˂ʝ ʧʦʤʦ˂ʠ 

ʟʘʤʝʥʠ ʯʣʘʥʘʢʘ (ʤʦʜʫʣʘ) ʨʦʙʦʪʘ. ʈʝʢʦʥʬʠʛʫʨʘʮʠʦʥʠ ʨʦʙʦʪ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʜʚʝ ʚʨʩʪʝ 

ʦʩʥʦʚʥʠʭ ʤʦʜʫʣʘ, ʪʿ. ʘʢʪʠʚʥʠʭ ʤʦʜʫʣʘ ʠ ʧʘʩʠʚʥʠʭ ʤʦʜʫʣʘ. Aʢʪʠʚʥʠ ʤʦʜʫʣ ʿʝ ʤʦʜʫʣ ʢʦʿʠ 

ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʘʢʪʫʘʪʦʨʘ, ʩʝʥʟʦʨʘ ʠ ʧʨʠʢʫˀʯʥʠʭ ʩʠʩʪʝʤʘ ʠ ʢʦʨʠʩʪʠ ʩʝ ʟʘ ʘʢʪʠʚʠʨʘʝˁ. 

Aʢʪʠʚʥʠ ʤʦʜʫʣʠ ʤʦʛʫ ʜʘ ʦʙʝʟʙʝʜʝ ʘʢʪʠʚʠʨʘʝˁ ʟʘ ʢʨʝʪʘʝˁ ʠ ʚʝʟʝ/ʧʨʝʢʠʜʘ. ʇʘʩʠʚʥʠ 

ʤʦʜʫʣ ʿʝ ʤʦʜʫʣ ʢʦʿʠ ʩʘʜʨʞʠ ʩʘʤʦ ʧʨʠʢʫˀʯʥʠ ʩʠʩʪʝʤ ʙʝʟ ʠʢʘʢʚʠʭ ʝʣʝʢʪʨʦʥʩʢʠʭ ʫʨʝʹʘʿʘ. 

ʉʣʠʢʘ 4.5 ʠʣʫʩʪʨʫʿʝ ʘʢʪʠʚʥʠ ʠ ʧʘʩʠʚʥʠ ʤʦʜʫʣ ʧʨʝʜʦʯʝʥ ʢʦʥʩʪʨʫʢʮʠʿʝ, ʘ ʢʘʨʘʢʪʝʨʠʰʝ 

ʧʨʠʟʤʘʪʠʯʥʠ ʦʙʣʠʢ. ʉʚʠ ʤʦʜʫʣʠ ʩʫ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʪʘʢʦ ʜʘ ʠʤʘʿʫ ʧʦ ʜʚʘ ʧʘʨʘ 

ʧʨʠʢʫˀʯʥʠʭ ʩʠʩʪʝʤʘ ʥʘ ʩʚʘʢʦʿ ʦʜ ʯʝʪʠʨʠ ʩʪʨʘʥʝ. ʉʚʘʢʠ ʘʢʪʠʚʥʠ ʤʦʜʫʣ ʠʤʘ ʜʚʘ 

ʩʝʨʚʦʤʦʪʦʨʘ ʢʦʿʠ ʩʫ ʧʨʝʜʚʠʹʝʥʠ ʟʘ ʧʦʢʨʝʪʘʝˁ ʟʛʣʦʙʦʚʘ ʟʘ ʢʨʝʪʘʝˁ ʠ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʫ. 

ʀʟʣʘʟʥʘ ʩʥʘʛʘ ʤʦʪʦʨʘ ʧʨʝʥʦʩʠ ʩʝ ʥʘ ʜʚʘ ʧʨʠʢˀʫʯʢʘ ʧʨʝʢʦ ʜʚʘ ʟʫʧʯʘʥʠʢʘ ʜʦ ʠʟʣʘʟʥʝ ʦʩʝ. 

 
ʘ)     ʙ) 

ʉʣʠʢʘ 4.5 ʉʪʨʫʢʪʫʨʘ ʤʦʜʫʣʘ ʚʝʟʝ ʠ ʟʘʿʝʜʥʠʯʢʠʭ ʤʦʜʫʣʘ 

ʅʘ ʩʣʠʮʠ 4.5ʘ ʿʝ ʧʨʠʢʘʟʘʥ ʤʦʜʫʣ ʚʝʟʝ ʩʘ ʜʚʘ ʞʝʥʩʢʘ ʠ ʿʝʜʘʥ ʤʫʰʢʠ ʠʥʪʝʨʬʝʿʩ, ʘ ʥʘ ʩʣʠʮʠ 

4.5ʙ ʤʝʭʘʥʠʟʘʤ ʘʢʪʠʚʥʦʛ ʟʛʣʦʙʥʦʛ ʤʦʜʫʣʘ, ʛʜʝ ʩʫ 1-ʩʝʨʚʦʤʦʪʦʨ, 2-ʦʩʦʚʠʥʘ ʤʝʘˁʯʘ, 3-

ʤʘʣʠ ʟʫʧʯʘʥʠʢ, 4-ʚʝʣʠʢʠ ʟʫʧʯʘʥʠʢ ʠ 5-ʠʟʣʘʟʥʦ ʚʨʘʪʠʣʦ (ʧʨʝʫʟʝʪʦ ʠʟ Tan Zhang et 

al.,2018) 

Aʫʪʦʨʠ ʥʘʚʦʜʝ ʜʘ ʧʦʩʪʦʿʝ ʘʢʪʠʚʥʠ ʟʛʣʦʙʦʚʠ, ʧʘʩʠʚʥʠ ʟʛʣʦʙʦʚʠ ʠ ʚʝʟʝ, ʘ ʩʚʠ ʤʦʜʫʣʠ ʩʝ 

ʤʦʛʫ ʤʝʹʫʩʦʙʥʦ ʧʦʚʝʟʘʪʠ ʢʘʢʦ ʙʠ ʩʝ ʧʦʩʪʠʛʣʝ ʧʨʦʤʝʥʝ ʫ ʢʦʥʬʠʛʫʨʘʮʠʿʠ, ʰʪʦ ʦʚʘʿ ʨʦʙʦʪ 

ʩʚʨʩʪʘʚʘ ʫ ʢʘʪʝʛʦʨʠʿʫ ʥʝʜʦʚʦʥˀʦ ʜʝʪʝʢʪʦʚʘʥʠʭ ʩʘʤʦʢʦʥʬʠʛʫʨʘʙʠʣʥʠʭ ʨʦʙʦʪʘ. ʇʨʝʤʘ 

(Tan Zhang et al.,2018) ʘʨʭʠʪʝʢʪʫʨʘ ʥʝʜʦʚʦʥˀʦ ʩʘʤʦʢʦʥʬʠʛʫʨʘʙʠʣʥʦʛ ʨʦʙʦʪʘ ʿʝ ʩʣʝʜʝ˂ʘ:  

¶ ʅʝʜʦʚʦʥˀʦ ʜʝʪʝʢʪʦʚʘʥʠ ʩʘʤʦʢʦʥʬʠʛʫʨʘʙʠʣʥʠ ʨʦʙʦʪ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʜʚʝ ʚʨʩʪʝ 
ʤʦʜʫʣʘ: ʟʛʣʦʙʦʚʘ ʠ ʢʘʨʠʢʘ. ɼʘˀʝ, ʟʛʣʦʙʦʚʠ ʩʝ ʜʝʣʝ ʥʘ ʘʢʪʠʚʥʝ ʠ ʧʘʩʠʚʥʝ. ɺʝʟʫ 

ʯʠʥʝ ʜʚʘ ʤʦʜʫʣʘ ʩʘ ʬʠʢʩʥʦʤ ʚʝʟʦʤ. 
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¶ Aʢʪʠʚʥʠ ʤʦʜʫʣʠ ʠ ʧʘʩʠʚʥʠ ʤʦʜʫʣʠ ʩʫ ʦʩʥʦʚʥʠ ʜʝʣʦʚʠ ʠ ʦʥʠ ʩʝ ʥʝ ʨʘʩʪʘʚʘˀʿʫ. 

¶ ʈʦʙʦʪ ʤʝʘˁ ʩʚʦʿʫ ʢʦʥʬʠʛʫʨʘʮʠʿʫ ʢʨʦʟ ʩʝʨʠʿʫ ʨʘʜʠˁ Ăʫʩʠʜʨʘʚʘʘˁò ʠʟʤʝʹʫ ʜʚʘ 

ʤʦʜʫʣʘ, ʪʿ. ʟʘʢʫˀʯʘʚʘʝˁʤ (ʬʦʨʤʠʨʘʝˁ ʬʠʢʩʥʝ ʚʝʟʝ) ʠ ʦʪʢʫˀʯʘʚʘʝˁʤ (ʬʦʨʤʠʨʘʝˁ 

ʧʘʩʠʚʥʦʛ ʟʛʣʦʙʘ) ʠ ʠʩʢʫˀʯʠʚʘʝˁʤ (ʨʘʟʜʚʘʿʘʝˁʤ). 

¶ ʄʫʰʢʠ ʠʥʪʝʨʬʝʿʩʠ ʘʢʪʠʚʥʠʭ ʤʦʜʫʣʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʧʦʢʨʝʪʘʝˁ ʠ ʢʨʝʪʘʘˁ ʠ 

ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ.  

¶ ʈʘʜˁʝ Ăʧʨʠʩʪʘʿʘʘˁò ʠ Ăʦʪʢʘʯʠʚʘʘˁò ʟʘʭʪʝʚʘʿʫ ʣʠʥʝʘʨʥʝ ʠ ʨʦʪʘʮʠʦʥʝ ʧʦʢʨʝʪʝ, ʘ 

ʧʦʢʨʝ˂ʫ ʠʭ ʘʢʪʠʚʥʠ ʤʦʜʫʣʠ ʫ ʣʘʥʮʫ ʟʘʪʚʦʨʝʥʝ ʧʝʪʝˀ. Aʢʦ ʿʝ ʤʦʜʫʣ ʤʫʰʢʦʛ 

ʠʥʪʝʨʬʝʿʩʘ ʘʢʪʠʚʘʥ, ʢʨʝʪʘʝˁ ʨʦʪʘʮʠʿʝ ʟʘ Ăʧʨʠʩʪʘʿʘʝˁò ʤʦʞʝ ʜʠʨʝʢʪʥʦ ʫʧʨʘʚʘˀʪʠ 

ʤʫʰʢʠʤ ʠʥʪʝʨʬʝʿʩʦʤ. 

ʇʨʝʜʫʩʣʦʚ ʟʘ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʫ ʩʫ ʜʚʝ ʛʨʘʥʝ ʢʦʥʩʪʨʫʢʮʠʿʝ ʨʦʙʦʪʘ ʢʦʿʝ ʯʠʥʝ ʟʘʪʚʦʨʝʥʫ 

ʧʝʪˀʫ. ʈʝʢʦʥʬʠʛʫʨʘʮʠʿʘ ʩʝ ʠʟʚʦʜʠ ʥʘ ʧʦʚʝʟʠʚʘʥʠʤ ʛʨʘʥʘʤʘ ʠʩʢˀʫʯʠʚʘʝˁʤ ʟʘʪʚʦʨʝʥʝ 

ʧʝʪˀʝ. ʉʚʘʢʘ ʛʨʘʥʘ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʠʟʚʦʜʠˀʚʘ ʛʨʘʥʘ ʫ ʢʦʿʦʿ ʩʫʩʝʜʥʠ ʟʛʣʦʙ ʧʘʩʠʚʥʦʛ ʟʛʣʦʙʘ 

ʥʠʿʝ ʧʘʩʠʚʥʠ ʟʛʣʦʙ. ʅʘ ʦʩʥʦʚʫ ʩʪʨʫʢʪʫʨʥʦʛ ʜʠʟʘʿʥʘ ʤʦʜʫʣʘ, ʥʘ ʜʚʝ ʛʨʘʥʝ ʤʦʨʘ ʙʠʪʠ 

ʥʘʿʤʘʝˁ ʰʝʩʪ ʤʦʜʫʣʘ, ʪʘʢʦ ʜʘ ʿʝ ʤʦʛʫ˂ʝ ʧʦʚʝʟʘʪʠ ʤʦʜʫʣʝ ʥʘ ʩʚʘʢʦʤ ʢʨʘʿʫ ʛʨʘʥʝ, ʧʘ ʩʝ 

ʪʘʢʦ ʬʦʨʤʠʨʘ ʧʝʪʘˀ. ʇʨʠʤʝʪʥʦ ʿʝ ʜʘ ʿʝ ʣʘʥʘʮ ʥʠʟ ʤʦʜʫʣʘ ʢʦʿʠ ʩʫ ʧʦʚʝʟʘʥʠ ʟʘʿʝʜʥʦ. ʉʝʨʠʿʘ 

ʤʦʜʫʣʘ ʢʦʿʘ ʤʦʞʝ ʟʘʧʦʯʝʪʠ ʠʣʠ ʟʘʚʨʰʠʪʠ ʥʘ ʤʝʹʫʧʦʚʝʟʠʚʘʫˁ ʣʘʥʮʘ ʥʘʟʠʚʘ ʩʝ ʛʨʘʥʘʤʘ. 

ɼʘʢʣʝ, ʧʘʩʠʚʥʠʤ ʟʛʣʦʙʦʚʠʤʘ ʤʘʥʠʧʫʣʠʰʫ ʠˁʭʦʚʠ ʩʫʩʝʜʥʠ ʘʢʪʠʚʥʠ ʟʛʣʦʙʦʚʠ. ʂʘʜʘ 

ʥʠʿʝʜʥʘ ʛʨʘʥʘ ʥʠʿʝ ʤʦʛʫ˂ʝ ʧʨʝ˂ʠ ʥʘ ʜʨʫʛʫ ʟʙʦʛ ʛʝʦʤʝʪʨʠʿʝ ʠʣʠ ʛʨʘʚʠʪʘʮʠʿʝ, ʪʨʝ˂ʘ 

ʠʟʚʦʜʠˀʚʘ ʛʨʘʥʘ ˂ʝ ʧʦʢʫʧʠʪʠ ʿʝʜʘʥ ʤʦʜʫʣ ʠ ʧʦʚʝʟʘʪʠ ʩʝ ʩʘ ʜʨʫʛʠʤ ʤʦʜʫʣʦʤ. ʅʘ ʩʣʠʮʠ 

4.6ʘ. ʧʨʠʢʘʟʘʥʦ ʿʝ ʧʦʯʝʪʥʦ ʩʪʘʝˁ ʧʨʝ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ, ʜʦʢ ʩʣʠʢʘ 4.6ʙ. ʧʨʠʢʘʟʫʿʝ ʧʦʣʦʞʘʿ 

ʯʣʘʥʘʢʘ ʧʦʩʣʝ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ. 

 

ʉʣʠʢʘ 4.6 ʇʨʠʤʝʨ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ ʿʝʜʥʝ ʛʨʘʥʝ; ʘ-ʧʦʯʝʪʥʠ ʧʦʣʦʞʘʿ, ʙ-ʢʨʘʿˁʠ ʧʦʣʦʞʘʿ 

ʀʟ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʦʛ ʤʦʞʝ ʟʘʢʫˀʯʠʪʠ ʜʘ ʩʝ ʦʧʠʩʘʥʘ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʘ ʦʜʥʦʩʠ ʨʦʙʦʪʝ 

ʢʦʿʠ ʨʝʘʣʠʟʫʿʫ ʩʘʤʦʩʪʘʣʥʦ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʫ. 

Aʢʦ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʠ ʨʦʙʦʪ ʦʚʫ ʬʫʥʢʮʠʿʫ ʤʦʞʝ ʦʩʪʚʘʨʠʪʠ ʫʟ ʧʦʤʦ˂ ʜʨʫʛʦʛ ʨʦʙʦʪʘ ʢʦʿʠ 

ʤʫ ʧʦʤʘʞʝ ʫ ʧʨʦʮʝʩʫ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ, ʪʘʜʘ ʩʝ ʤʦʞʝ ʛʦʚʦʨʠʪʠ ʦ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʦʤ 

ʨʦʙʦʪʩʢʦʤ ʩʠʩʪʝʤʫ. 
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4.2.4 ʇʦʣʘʟʥʘ ʨʘʟʤʘʪʨʘʘˁ ʦ ʫʧʨʘʚʘˀˁ ʫ ʬʣʝʢʩʠʙʠʣʥʦʤ ˂ʝʣʠʿʦʤ ʧʨʠʤʝʥʦʤ RFID  

ʪʝʭʥʦʣʦʛʠʿʝ 
 

ɱʝʜʥʘ ʦʜ ʟʥʘʯʘʿʥʠʿʠʭ ʧʨʠʤʝʥʘ RFID ʫ ʬʣʝʢʩʠʙʠʣʥʦʿ ʧʨʦʠʟʚʦʜʠˁ ʿʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʠ 

ʧʨʘ˂ʝʥʝ ʜʝʣʦʚʘ ʫ ʩʠʩʪʝʤʠʤʘ ʫʧʨʘʚʘˀˁʘ ʪʨʘʥʩʧʦʨʪʦʤ. ʋ ʟʥʘʪʥʦʿ ʤʝʨʠ ʧʦʩʪʦʿʝ˂ʠ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʘˀˁʘ ʪʨʘʥʩʧʦʨʪʦʤ FMS/FMC-a  ʠʤʘʿʫ ʥʠʟʘʢ ʥʠʚʦ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ, ʩʧʦʨʦ ʨʝʘʛʫʿʫ 

ʥʘ ʧʨʦʤʝʥʝ ʧʨʦʠʟʚʦʜʥʦʛ ʧʨʦʛʨʘʤʘ ʪʿ. ʠʤʘʿʫ ʩʣʘʙʠʿʠ ʜʠʥʘʤʠʯʢʠ ʦʜʟʠʚ ʩʠʩʪʝʤʘ, ʧʦʩʝʙʥʦ 

ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ ʩʫ ʜʝʣʦʚʠ ʤʘʝˁʛ ʛʘʙʘʨʠʪʘ, ʚʝʣʠʢʝ ʢʦʥʬʠʛʫʨʘʮʠʦʥʝ ʨʘʟʥʦʣʠʢʦʩʪʠ ʠʣʠ 

ʤʘʣʝ ʫʯʝʩʪʘʣʦʩʪʠ ʧʦʿʘʚʠˀʚʘˁʘ. ʇʨʝʜʤʝʪ ʦʚʦʛ ʨʘʜʘ ʿʝ ʧʦʙʦˀh ʘˁʝ ʤʦʜʝʣʘ ʫʧʨʘʚʘˀˁʘ 

ʬʣʝʢʩʠʙʠʣʥʠʤ ʧʨʦʠʟʚʦʜʥʠʤ ʩʠʩʪʝʤʦʤ ʟʘʩʥʦʚʘʥʦʤ ʥʘ RFID ʪʝʭʥʦʣʦʛʠʿʠ ʠ ʨʘʯʫʥʘʨʩʢʦʿ 

ʠʥʪʝʣʠʛʝʥʮʠʿʠ.  

ʋʧʨʘʚʘˀˁʝ ʪʨʘʥʩʧʦʨʪʦʤ, ʠʣʠ ʫ ʩʪʨʫʯʥʠʤ ʯʘʩʦʧʠʩʠʤʘ ʯʝʰ˂ʝ ʢʦʨʠʰ˂ʝʥʠ ʠʟʨʘʟ 

ʜʠʩʪʨʠʙʫʮʠʿʘ ʜʝʣʦʚʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʜʝʣʦʚʘ, ʢʘʦ ʠ ʜʦʜʝʠˀʚʘˁʝ ʧʨʦʮʝʩʘ 

ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʤ ʜʝʣʦʚʠʤʘ ʧʨʝʜʩʪʘʚʘˀʿʫ ʝʣʝʤʝʥʘʪʝ ʥʘ ʢʦʿʝ ʩʝ ʤʦʞʝ ʧʦʪʝʥʮʠʿʘʣʥʦ 

ʧʨʠʤʝʥʠʪʠ ʤʦʜʝʣ ʫʧʨʘʚʘˀˁʘ ʧʨʠʤʝʥʦʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ. ʂʦʜ ʢʣʘʩʠʯʥʠʭ (ʧʦʟʥʘʪʠʭ ʠʟ 

ʣʠʪʝʨʘʪʫʨʝ) ʬʣʝʢʩʠʙʠʣʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤ ʫʧʨʘʚʘˀˁʘ ʿʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥ ʠ 

ʛʣʘʚʥʠ ʨʘʯʫʥʘʨ ʠʣʠ ʝˁʤʫ ʧʦʜʨʝʹʝʥʠ ʧʨʦʩʣʝʹʫʿʝ ʫʧʨʘʚʘˀʯʢʝ ʩʠʛʥʘʣʝ, ʚʨʰʝ˂ʠ ʠʟʤʝʥʫ 

ʧʨʦʛʨʘʤʘ ʫ ʫʧʨʘʚʘˀʯʢʠʤ ʿʝʜʠʥʠʮʘʤʘ ʢʦʿʝ ʢʦʥʪʨʦʣʠʰʝ, ʫʧʨʘʚʘˀ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʜʨʫʛʠʤ 

ʟʘʜʘʮʠʤʘ ʢʦʿʠ ʩʫ ʤʫ ʜʦʜʝʝˀʥʠ. Aʢʦ ʩʫ ʦʚʝ ʧʨʦʤʝʥʝ ʯʝʩʪʝ ʪʦ ʧʦʩʪʘʿʝ ʦʧʪʝʨʝ˂ʫʿʫ˂ʝ ʟʘ 

ʩʠʩʪʝʤ ʫʧʨʘʚʘˀˁʘ. ʊʘʢʦʹʝ ʩʠʩʪʝʤ ʫʧʨʘʚʘˀˁʘ ʥʝ ʤʦʞʝ ʜʘ ʨʝʘʛʫʿʝ ʥʘ ʥʝʧʦʟʥʘʪʫ ʩʠʪʫʘʮʠʿʫ 

ʢʦʿʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʦʙʣʠʢ ʠ ʜʠʤʝʥʟʠʿʝ ʦʙʨʘʜʢʘ, ʥʠʪʠ ʿʝ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʨʝʘʛʫʿʝ ʥʘ 

ʪʝʭʥʦʣʦʰʢʠ ʧʦʩʪʫʧʘʢ. ʋʚʦʹʝʝˁʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʤʦʜʝʣ ʫʧʨʘʚʘˀˁʘ FMC-ʘ  ʤʦʛʫ˂ʝ 

ʿʝ ʩʠʩʪʝʤ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʪʠ ʠ ʧʨʠʣʘʛʦʜʠʪʠ ʫʧʨʘʚʘˀˁʝ ʥʦʚʠʤ ʫʩʣʦʚʠʤʘ. 

ʇʨʠ ʬʫʥʢʮʠʦʥʠʩʘʫˁ ʢʣʘʩʠʯʥʠʭ ʬʣʝʢʩʠʙʠʣʥʠʭ ʩʠʩʪʝʤʘ, ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʩʣʫʯʘʿʫ FMC, 

ʿʘʚˀʘʿʫ ʩʝ ʚʠʰʝʩʪʨʫʢʠ ʧʨʦʙʣʝʤʠ ʢʦʿʠ ʩʝ ʤʦʛʫ ʛʨʫʧʠʩʘʪʠ ʫ ʚʠʰʝ ʢʘʪʝʛʦʨʠʿʘ. ɱʝʜʥʘ ʦʜ ʠˁʭ 

ʩʝ ʦʜʥʦʩʠ ʥʘ ʩʣʘʙʠʿʫ ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʪʨʘʥʩʧʦʨʪʥʦʛ ʩʠʩʪʝʤʘ ʪʿ. ʜʠʩʪʨʠʙʫʮʠʿʘ ʜʝʣʦʚʘ  ʯʠʿʠ 

ʫʟʨʦʮʠ ʤʦʛʫ ʧʦʪʠʮʘʪʠ ʦʜ ʮʝʥʪʨʘʣʥʦʛ ʩʠʩʪʝʤʘ ʫʧʨʘʚʘˀˁʘ, ʠ ʥʘʨʦʯʠʪʦ ʿʝ ʠʟʨʘʞʝʥʘ ʢʦʜ 

ʜʝʣʦʚʘ ʤʘʝˁʛ ʛʘʙʘʨʠʪʘ ʠ ʩʣʦʞʝʥʠʿʝ ʢʦʥʬʠʛʫʨʘʮʠʿʝ. Aʫʪʦʨʠ M.R Liu ̉ ̅̑Ȣ ʩʫ ʩʝ 
ʬʦʢʫʩʠʨʘʥʠ ʥʘ ʘʢʚʠʟʠʮʠʿʫ ʦʩʥʦʚʥʠʭ ʧʦʜʘʪʘʢʘ, ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʧʦʜʘʪʘʢʘ ʥʘʜʟʦʨʘ ʟʘ 

ʜʠʩʪʨʠʙʫʮʠʿʫ ʜʝʣʦʚʘ ʥʘ ʙʘʟʠ RFID ʪʝʭʥʦʣʦʛʠʿʝ, ʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʠʟʤʝʹʫ ʢʦʤʧʿʫʪʝʨʘ ʠ 

ʧʨʦʛʨʘʤʘʙʠʣʥʦʛ ʢʦʥʪʨʦʣʝʨʘ (PLC) ʟʘʩʥʠʚʘʿʫ ʥʘ TCP/IP ʧʨʦʪʦʢʦʣʫ (M.R Liu et al., 2011). 
ʋ ʧʨʝʪʭʦʜʥʦʤ ʧʝʨʠʦʜʫ ʧʘʞʘˁ ʠʩʪʨʘʞʠʚʘʯʘ ʙʠʣʘ ʿʝ ʬʦʢʫʩʠʨʘʥʘ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ ʠ 

ʧʨʘ˂ʝʫˁ ʜʝʣʦʚʘ ʫ ʬʣʝʢʩʠʙʠʣʥʦʿ ʧʨʦʠʟʚʦʜʠˁ, ʘʣʠ ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʧʦʩʪʦʿʝ ʨʘʟʣʠʯʠʪʠ 

ʧʨʠʩʪʫʧʠ ʧʨʠʤʝʥʝ RFID ʪʝʭʥʦʣʦʛʠʿʝ. ʈʘʜ Ozan Erenay, ̉  ̅̑Ȣ ʧʨʝʟʝʥʪʠʨʘ ʤʝʪʦʜʦʣʦʛʠʿʫ 

ʟʘʩʥʦʚʘʥʫ ʥʘ ʚʠʨʪʫʝʣʥʦʿ ʨʝʘʣʥʦʩʪʠ ʟʘ ʧʨʝʜʩʪʘʚʘˀˁʝ ʦʙʨʘʜʥʦʛ ʩʠʩʪʝʤʘ ʢʘʢʦ ʙʠ ʩʝ 

ʦʤʦʛʫ˂ʠʣʘ ʘʥʘʣʠʟʘ ʨʘʟʚʦʿʘ ʢʦʤʧʿʫʪʝʨʦʤ ʠʥʪʝʛʨʠʩʘʥʝ ʧʨʦʠʟʚʦʜʝˁ (Ozan Erenayet et al., 
2002). ɻʣʦʙʘʣʥʘ ʢʦʥʢʫʨʝʥʮʠʿʘ ʟʘʭʪʝʚʘ ʬʣʝʢʩʠʙʠʣʥʠʿʫ ʠ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʠʿʫ 

ʧʨʦʠʟʚʦʜʫˁ ʧʦʩʝʙʥʦ ʫ ʧʦʛʦʥʠʤʘ ʛʜʝ ʩʫ ʠʥʩʪʘʣʠʨʘʥʠ ʤʝʭʘʪʨʦʥʩʢʠ ʩʠʩʪʝʤʠ. ʈʘʜ R. 
Abrishambaf ʧʨʝʜʣʘʞʝ ʤʝʪʦʜʦʣʦʛʠʿʫ ʟʘʩʥʦʚʘʥʫ ʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ʩʪʘʥʜʘʨʜʘ IEC61499 
ʟʘ ʫʧʨʘʚʘˀˁʝ ʠ ʜʠʩʪʨʠʙʫʮʠʿʫ (R. Abrishambaf et al., 2013).  

R. V. Barenji ̉  ̏̒̓Ȣ ʜʘʫʿ ʨʝʰʝˁʘ ʟʘ ʜʠʩʪʨʠʙʫʮʠʿʫ ʜʝʣʦʚʘ ʥʘ ʙʘʟʠ RFID ʪʝʭʥʦʣʦʛʠʿʝ (R. 
V. Barenji, et al.,  2014). Aʫʪʦʨʠ ʩʫ, ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʫʧʨʘʚʘˀˁʘ, ʠʟʣʦʞʠʣʠ ʥʘʧʨʝʜʥʘ 

ʨʝʰʝˁʘ ʨʝʢʦʥʩʪʨʫʠʰʫ˂ʠ ʧʦʩʪʦʿʝ˂ʫ FMS ʘʨʭʠʪʝʢʪʫʨʫ. ɼʠʜʘʢʪʠʯʢʠ ʬʣʝʢʩʠʙʠʣʥʠ 

ʩʠʩʪʝʤ ʯʠʥʝ ʪʨʠ ʩʪʘʥʠʮʝ:  

ʉʪʘʥʠʮʘ 1: ʿʝ ʦʙʨʘʜʥʘ ʩʪʘʥʠʮʘ ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ CNC ʛʣʦʜʘʣʠʮʝ ʠ ʧʝʪʦʦʩʥʦʛ 

ʚʝʨʪʠʢʘʣʥʦʛ ʟʛʣʦʙʥʦʛ ʨʦʙʦʪʘ (SCORBOT-EP 9) ʜʠʟʘʿʥʠʨʘʥʦʛ ʟʘ ʨʘʜ ʫ ʠʥʜʫʩʪʨʠʿʩʢʦʿ 

ʦʙʫʮʠ. 
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ʉʪʘʥʠʮʘ 2: ʿʝ ʤʦʥʪʘʞʥʘ ʩʪʘʥʠʮʘ ʠ ʩʪʘʥʠʮʘ ʟʘ ʢʦʥʪʨʦʣʫ ʢʚʘʣʠʪʝʪʘ, ʢʦʿʘ ʠʤʘ ʿʝʜʥʦʛ ʨʦʙʦʪʘ 

SCORBOT-EP 14 (Intelitek, ʀʟʨʘʝʣ). ʈʦʙʦʪ ʠʤʘ ʧʥʝʫʤʘʪʩʢʫ ʭʚʘʪʘʢˀʫ ʠ ʨʘʜʠ ʫ ʩʘʜʝʿʩʪʚʫ 

ʩʘ ʫʨʝʹʘʿʠʤʘ ʧʝʨʠʬʝʨʥʝ ʩʪʘʥʠʮʝ ʢʘʦ ʰʪʦ ʿʝ ʜʦʜʘʚʘʯ, ʤʘʰʠʥʘ ʟʘ ʣʝʧʝˀˁʝ ʠ 

ʤʠʢʨʦʤʝʪʘʨʩʢʠ ʫʨʝʹʘʿ ʟʘ ʣʘʩʝʨʩʢʦ ʩʢʝʥʠʨʘʝˁ (Mitutoyo, Jʘʧʘʥ).  

ʉʪʘʥʠʮʘ 3: ʿʝ ʘʫʪʦʤʘʪʩʢʦ ʨʝʛʘʣʥʦ ʩʢʣʘʜʠʰʪʝ (AS/RS), ʢʦʝʿ ʩʘʜʨʞʠ 36 ˂ʝʣʠʿʘ ʟʘ 

ʩʢʣʘʜʠʰʪʝʝˁ ʠ ʧʨʦʥʘʣʘʞʝʝˁ ʜʝʣʦʚʘ ʠ ʨʦʙʦʪ ʥʘʤʝˁʝʥ ʫʟʠʤʘʫˁ ʠ ʧʦʩʪʘʚʘˀˁʫ ʨʘʜʥʠʭ 

ʧʨʝʜʤʝʪʘ. ʊʨʘʥʩʧʦʨʪʝʨ ʠʥʪʝʛʨʠʰʝ ʩʪʘʥʠʮʝ ʟʘ ʦʙʘʚʘˀˁʝ ʨʫʢʦʚʘʘˁ ʤʘʪʝʨʠʿʘʣʦʤ ʫ ˂ʝʣʠʿʠ 

(ʩʣʠʢʘ 4.7). 

 

ʉʣʠʢʘ 4.7  ɼʠʿʘʛʨʘʤ ʚʝʟʝ ʜʠʜʘʢʪʠʯʢʦʛ ʬʣʝʢʩʠʙʠʣʥʦʛ ʩʠʩʪʝʤʘ (ʧʨʝʫʟʝʪʦ ʠʟ R. V. Barenji, 

et al.,  2014) 

ʈʦʙʦʪʠ ʩʘ ʤʫʣʪʠʪʘʩʢʠʥʛ ʢʦʥʪʨʦʣʝʨʠʤʘ ʧʨʫʞʘʿʫ ʨʝʘʣʥʦ ʚʨʝʤʝ ʫʧʨʘʚʘˀˁʘ ʠ ʩʠʥʭʨʦʥʠʟʫʿʫ 

ʜʦ 12 ʦʩʘ, 16 ʫʣʘʟʘ ʠ 16 ʠʟʣʘʟʘ ʠ ʪʘʢʦʹʝ ʧʦʜʨʞʘʚʘʿʫ ʦʙʝ ʩʘʤʦʩʪʘʣʥʝ ʘʧʣʠʢʘʮʠʿʝ ʢʘʦ 

ʩʦʬʠʩʪʠʮʠʨʘʥʝ ʘʫʪʦʤʘʪʠʟʦʚʘʥʝ ʨʘʜʥʝ ˂ʝʣʠʿʝ. ʋʢʫʧʘʥ ʩʠʩʪʝʤ ʿʝ ʧʦʜ ʫʧʨʘʚˀ ʘˁʝʤ ʠ 

ʥʘʜʟʦʨʦʤ ʢʦʤʧʿʫʪʝʨʘ ʢʦʿʠ ʯʠʥʠ ʩʢʫʧ ʤʝʹʫʧʨʦʮʝʩʥʝ ʢʦʤʫʥʠʢʘʮʠʿʩʢʝ ʩʪʘʥʠʮʝ (IPC), PLC 

ʟʘ ʫʧʨʘʚʘˀˁʝ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʛʣʘʚʥʠ ʨʘʯʫʥʘʨ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ ʫʧʨʘʚʘˀˁʝ ˂ʝʣʠʿʩʢʠʤ 

Ăʧʦʨʫʙ˅ʠʥʘʤʘò, ʢʦʨʠʰ˂ʝʝˁʤ Open CIM-ʘ ʩʦʬʪʚʝʨa. 

ʈʘʟʣʠʯʠʪʠ ʪʠʧʦʚʠ ʧʨʦʠʟʚʦʜʘ ʟʘʭʪʝʚʘʿʫ ʿʝʜʠʥʩʪʚʝʥʠ ʩʢʫʧ ʦʧʝʨʘʮʠʿʘ ʠ ʧʦʩʪʘʚʢʝ, ʠ ʩʪʦʛʘ 

ʤʦʛʫ ʢʨʝʠʨʘʪʠ ʨʘʟʣʠʯʠʪʝ ʧʫʪʘʝˁ ʫ ʩʠʩʪʝʤʫ. ʉʚʘʢʘ ʬʣʝʢʩʠʙʠʣʥʘ ʩʪʘʥʠʮʘ ʤʦʞʝ ʠʟʚʨʰʠʪʠ 

ʥʠʟ ʦʧʝʨʘʮʠʿʘ, ʘ ˁʝʛʦʚʘ ʝʬʠʢʘʩʥʦʩʪ ʨʘʜʘ ʦʜʫʜʘʨʘ ʦʜ ʦʩʪʘʣʠʭ ʩʪʘʥʠʮʘ. 

Aʫʪʦʨʠ ʠʩʪʠʯʫ ʧʨʝʪʭʦʜʥʫ ʧʨʦʙʣʝʤʘʪʠʢʫ: 

¶ ʧʨʦʠʟʚʦʜʥʠʤ ʩʠʩʪʝʤʦʤ ʫʧʨʘʚʘˀ ʮʝʥʪʨʘʣʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ 

ʮʝʥʪʨʘʣʥʦʤ ʨʘʯʫʥʘʨʫ; ʜʘʢʣʝ, ʩʚʝ ʦʜʣʫʢʝ ʜʦʥʦʩʠ ʦʚʘ ʢʦʥʪʨʦʣʥʘ ʿʝʜʠʥʠʮʘ, 
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¶ ʩʪʘʥʠʮʝ ʥʝʤʘʿʫ ʘʫʪʦʥʦʤʥʫ ʫʧʨʘʚʘˀʯʢʫ ʿʝʜʠʥʠʮʫ ʟʘ ʩʚʦʿʝ ʦʧʝʨʘʮʠʿʝ, 

¶ ʫ ʩʚʠʤ ʩʪʘʥʠʮʘʤʘ ˂ʝʣʠʿʝ ʪʝʭʥʦʣʦʛʠʿʘ ʙʘʨ-ʢʦʜʘ ʩʝ ʢʦʨʠʩʪʠ, ʠ 

¶ ʩʠʩʪʝʤ ʥʝʤʘ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʫ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʠ ʥʠʿʝ ʬʣʝʢʩʠʙʠʣʘʥ ʫ ʩʣʫʯʘʿʫ 

ʨʘʟʥʦʚʨʩʥʦʩʪʠ ʜʝʣʦʚʘ. 

ʅʘʚʝʜʝʥʠ ʧʨʦʙʣʝʤʠ ʫ ʫʧʨʘʚʘˀʯʢʦʿ ʘʨʭʠʪʝʢʪʫʨʠ ʩʫ ʧʦʙʦˀh ʘʥʠ ʫʚʦʹʝʝˁʤ DCS 

(Distributed Control System) ʢʦʿʫ ʜʦʥʦʩʠ RFID ʪʝʭʥʦʣʦʛʠʿʘ. ʈʘʟʚʦʿ DCS-ʘ ʩʘ ʧʨʠʤʝʥʦʤ 

RFID ʜʦʧʨʠʥʝʦ ʿʝ  ʨʝʰʘʚʘʫˁ ʩʣʝʜʝ˂ʝʛ: 

¶ ʂʘʜʘ ʿʝ ʜʝʦ ʩʣʦʞʝʥ, ʤʦʞʝ ʤʫ ʥʝʜʦʩʪʘʿʘʪʠ ʧʦʛʦʜʥʘ ʣʦʢʘʮʠʿʘ ʟʘ ʩʢʝʥʠʨʘʝˁ ʙʘʨ-ʢʦʜʘ. 

ʋʤʝʩʪʦ ʙʘʨ-ʢʦʜʘ ʤʦʛʫ ʩʝ ʧʦʩʪʘʚʠʪʠ RFID ʪʘʛʦʚʠ ʙʠʣʦ ʛʜʝ ʥʘ ʜʝʣʫ ʠ ʩʢʝʥʠʨʘʝˁ 

ʪʘʜʘ ʥʝ ʟʘʚʠʩʠ ʦʜ ʦʨʠʿʝʥʪʘʮʠʿʝ ʠ ʧʨʘʚʮʘ. 

¶ ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʙʘʨ ʢʦʜʦʚʘ, RFID ʪʘʛʦʚʠ ʤʦʛʫ ʥʝʧʨʝʢʠʜʥʦ ʯʫʚʘʪʠ ʧʦʜʘʪʢʝ ʟʘ 

ʧʨʦʠʟʚʦʜʫˁ ʠ  ʠʩʧʨʘʚʢʝ. 

¶ ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʙʘʨ ʢʦʜʦʚʘ, ʧʨʘʰʠʥʘ ʥʝ ʫʪʠʯʝ ʥʘ RFID ʪʘʛʦʚʝ ʢʘʦ ʠ ʧʨʘˀʚʰʪʠʥʘ 

ʫʦʙʠʯʘʿʝʥʘ ʟʘ ʠʥʜʫʩʪʨʠʿʩʢʦ ʦʢʨʫʞʝʝˁ. 

¶ RFID ʪʘʛʦʚʠ ʤʦʛʫ ʦʙʝʟʙʝʜʠʪʠ ʢʦʥʪʠʥʫʠʨʘʥʦ ʧʨʘ˂ʝʝˁ ʜʦʣʘʩʢʘ, ʧʨʠʩʫʩʪʚʦ ʠ 

ʦʜʣʘʟʘʢ ʦʜʨʝʹʝʥʠʭ ʜʝʣʦʚʘ ʫ/ʠʟ ˂ʝʣʠʿʘ, ʦʤʦʛʫ˂ʘʚʘʿʫ˂ʠ ʙʦʝˀ ʫʧʨʘʚʘˀˁʝ ʧʫʪʘʘˁʤʘ 

ʠ ʣʦʢʘʮʠʿʘʤʘ ʫ ʤʦʥʪʘʞʥʦʤ ʦʢʨʫʞʝʫˁ. 

ʌʫʥʢʮʠʦʥʘʣʥʦʩʪ ʛʣʘʚʥʠʭ ʩʦʬʪʚʝʨʩʢʠʭ ʘʛʝʥʘʪʘ ʫ ʧʨʝʜʣʦʞʝʥʦʤ ʩʠʩʪʝʤʫ ʤʫʣʪʠ ʘʛʝʥʘʪʘ 

ʘʫʪʦʨʠ ʦʧʠʩʫʿʫ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

Aʛʝʥʪ ʧʨʦʠʟʚʦʜʝˁ ʿʝ ʦʜʛʦʚʦʨʘʥ: ʟʘ ʧʦʤʘʛʘˁʝ ʫʧʨʘʚʘˀˁʫ  ʫ ʧʨʦʮʝʩʫ  ʫʚʦʹʝʘˁ ʥʦʚʦʛ 

ʧʨʦʠʟʚʦʜʘ ʫ ʩʠʩʪʝʤ, ʦʜʨʝʹʠʚʘˁʫ ʧʦʯʝʪʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʠ ʨʘʟʣʘʛʘˁʫ 

ʧʨʦʮʝʩʥʠʭ ʟʘʜʘʪʢʘ ʥʘ ʝʣʝʤʝʥʪʘʨʥʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʤʝˁʝʥʠ ʧʨʦʠʟʚʦʜʠˁ. ʇʦʩʝʜʫʿʝ 

ʢʦʨʠʩʥʠʯʢʠ ʠʥʪʝʨʬʝʿʩ ʟʘ ʧʦʤʦ˂ ʧʨʠ ʫʧʨʘʚʘˀˁʫ ʜʘ ʙʠ ʩʝ ʠʟʚʨʰʠʣʝ ʥʝʦʧʭʦʜʥʝ ʧʨʦʤʝʥʝ, 

ʜʦʢ ʧʣʘʥ ʥʝ ʧʦʩʪʘʥʝ ʜʝʪʘʥˀʠʿʠ ʠ ʥʘ ʚʠʰʝʤ ʥʠʚʦʫ ʘʞʫʨʠʨʘʥ. ʆʚʘʿ ʘʛʝʥʪ ʿʝ ʪʘʢʦʹʝ 

ʦʜʛʦʚʦʨʘʥ ʟʘ ʩʣʘʝˁ ʛʝʥʝʨʠʩʘʥʝ ʣʠʩʪʝ ʤʦʛʫ˂ʥʦʩʪʠ ʧʨʦʠʟʚʦʜʘ ʥʘ AS/RS RFID ʢʘʧʠʿʫ ʟʘ 

ʫʧʠʩʠʚʘʝˁ ʠʥʬʦʨʤʘʮʠʿʘ ʥʘ ʪʘʛʫ ʞʝʝˀʥʦʛ ʢʦʤʘʜʘ. ʆʚʘʿ ʘʛʝʥʪ ʢʦʨʠʩʪʠ Delmia ʩʦʬʪʚʝʨ ʟʘ 

ʦʙʘʚʘˀˁʝ ʢˀʫʯʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʟʘʜʘʪʘʢʘ. 

ʄʝʥʘ˅ʝʨ ʘʛʝʥʘʪ ʦʜʛʦʚʦʨʘʥ ʿʝ ʟʘ ʢʦʥʪʨʦʣʫ ʢʦʨʠʰ˂ʝʘˁ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʩʚʠʭ ʘʛʝʥʘʪʘ 

ʦʜʨʞʘʚʘʝˁʤ ʪʘʯʥʝ, ʧʦʪʧʫʥʝ ʠ ʙʣʘʛʦʚʨʝʤʝʥʝ ʣʠʩʪʝ ʩʚʠʭ ʘʢʪʠʚʥʠʭ ʘʛʝʥʘʪʘ ʧʨʝʢʦ ʢʦʿʠʭ ʩʫ 

ʘʛʝʥʪʠ ʢʦʿʠ ʙʦʨʘʚʝ ʫ ʝˁʛʦʚʦʤ ʩʠʩʪʝʤʫ ʩʫ ʩʧʦʩʦʙʥʠ ʜʘ ʩʘʨʘʹʫʿʫ ʠ ʢʦʤʫʥʠʮʠʨʘʿʫ ʿʝʜʥʠ ʩ 

ʜʨʫʛʠʤʘ. 

Aʛʝʥʪ ʟʘ ʥʘʜʛʣʝʜʘʝˁ ʠ ʫʧʨʘʚʘˀˁʝ ʨʘʜˁʘʤʘ ʦʜʛʦʚʦʨʘʥ ʿʝ ʟʘ ʜʦʙʠʿʘʝˁ ʠ ʧʨʠʢʘʟʠʚʘʝˁ 

ʩʪʘˁʘ ʩʠʨʦʚʠʥʘ, ʧʨʦʠʟʚʦʜʘ ʫ ʧʨʦʮʝʩʫ ʠ ʛʦʪʦʚʠʭ ʧʨʦʠʟʚʦʜʘ ʫ ʩʪʚʘʨʥʦʤ ʚʨʝʤʝʥʫ, ʢʘʦ ʠ 

ʩʪʘʪʫʩʘ ʩʪʘʥʠʮʘ. ʊʘʢʦʹʝ, ʩʣʫʞʠ ʢʘʦ ʧʦʨʪ ʟʘ ʜʦʣʘʟʥʝ ʢʦʤʘʥʜʝ ʨʫʯʥʦʛ ʥʘʜʟʦʨʘ ʩʠʩʪʝʤʘ ʫ 

ʩʣʫʯʘʿʫ ʙʠʣʦ ʢʘʢʚʠʭ ʘʜ-ʭʦʢ ʜʦʛʘʹʘʿʘ ʠ ʧʦʜʝʰʘʚʘʘˁ ʥʦʚʦʛ ʧʨʦʠʟʚʦʜʘ. 

Aʛʝʥʪ ʟʘ ʢʦʥʪʨʦʣʫ ʩʪʘʥʠʮʝ ʨʝʘʣʠʟʫʿʝ ʧʦʩʪʫʧʘʢ ʠʟʙʦʨʘ ʧʦʛʦʜʥʠʭ ʤʦʛʫ˂ʥʦʩʪʠ ʩʘ ʣʠʩʪʝ 

ʤʦʛʫ˂ʠʭ ʥʘ ʩʪʘʥʠʮʠ ʠ ʪʨʘʞʝʝˁ ʤʦʛʫ˂ʥʦʩʪʠ ʦʜ ʦʩʥʦʚʥʠʭ ʘʛʝʥʘʪʘ ʜʘ ʫʨʘʜʝ ʧʦʩʘʦ. ʊʘʢʦʹʝ, 

ʘʛʝʥʪ ʢʦʥʪʨʦʣʝ ʩʪʘʥʠʮʝ ʤʦʞʝ ʨʝʜʦʚʥʦ ʜʘ ʘʞʫʨʠʨʘ ʧʦʜʘʪʢʝ ʦ ʩʪʘʫˁ ʫ ʙʘʟʠ ʧʦʜʘʪʘʢʘ 

ʩʪʘʥʠʮʝ, ʘ ʪʘʢʦʹʝ ʤʦʞʝ ʜʘ ʰʘʝˀ ʫʧʫʪʩʪʚʘ ʟʘ ʢʦʥʪʨʦʣʫ ʙʘʟʝ ʧʦʜʘʪʘʢʘ. 
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Aʛʝʥʪ ʟʘ ʥʘʜʟʦʨ ʩʪʘʥʠʮʝ: ʀʥʬʦʨʤʘʮʠʿʝ ʢʦʿʝ ʦʜʨʘʞʘʚʘʿʫ ʧʨʦʠʟʚʦʜʥʦ ʩʪʘʝˁ ʫ ʩʪʘʥʠʮʠ 

ʧʨʠʢʘʟʫʿʝ ʘʛʝʥʪ ʟʘ ʥʘʜʟʦʨ ʩʪʘʥʠʮʝ, ʘ ʠʩʪʦʨʠʿʘ ʧʨʦʮʝʩʘ ʩʪʘʥʠʮʝ ʯʫʚʘ ʩʝ ʫ ʙʘʟʠ ʧʦʜʘʪʘʢʘ 

ʩʪʘʥʠʮʝ. 

Aʛʝʥʪ ʧʨʦʠʟʚʦʜʥʠʭ ʨʝʩʫʨʩʘ: ʧʨʝʜʩʪʘʚʘˀ ʩʧʝʮʠʬʠʯʥʝ ʧʨʦʠʟʚʦʜʥʝ ʢʦʤʧʦʥʝʥʪʝ, ʢʘʦ ʰʪʦ 

ʩʫ ʨʦʙʦʪʠ, ʪʨʘʥʩʧʦʨʪʝʨʠ, ʤʘʰʠʥʝ ʠʪʜ., ʂʦʿʠ ʩʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠ ʜʘ ʦʙʫʭʚʘ˂ʘʿʫ ʩʚʝ 

ʤʦʛʫ˂ʥʦʩʪʠ, ʧʦʥʘʰʘʘˁ ʫ ʠʥʪʝʨʘʢʮʠʿʠ (ʢʦʣʝʢʪʠʚʥʝ ʩʧʦʩʦʙʥʦʩʪʠ) ʠ ʫʥʫʪʨʘʰʠˁ ʩʪʘʪʫʩ 

ʢʦʿʠ ʢʘʨʘʢʪʝʨʠʰʫ ʬʠʟʠʯʢʝ ʢʦʤʧʦʥʝʥʪʝ ʦʚʦʛ ʪʠʧʘ. 

ʀʥʪʝʨʬʝʿʩ ʘʛʝʥʪ-ʤʘʰʠʥʘ: ʿʝ ʘʛʝʥʪ ʢʦʿʠ ʿʝ ʜʠʨʝʢʪʥʦ ʧʦʚʝʟʘʥ ʩʘ ʬʠʟʠʯʢʠʤ ʢʦʥʪʨʦʣʝʨʦʤ. 

ɼʝʣʫʿʝ ʢʘʦ ʚʨʩʪʘ ʧʦʢʨʝʪʘʯʘ ʫʨʝʹʘʿʘ ʘʛʝʥʪʫ ʧʨʦʠʟʚʦʜʥʠʭ ʨʝʩʫʨʩʘ. ɿʘ ʩʚʘʢʠ ʨʘʟʣʠʯʠʪʠ 

ʢʦʥʪʨʦʣʝʨ ʪʨʝʙʘʦ ʙʠ ʧʦʩʪʦʿʘʪʠ ʿʝʜʘʥ ʠʥʪʝʨʬʝʿʩ ʤʘʰʠʥʝ ʘʛʝʥʪʘ. AʄI ʿʝ ʦʤʦʪʘʯ ʘʛʝʥʪʘ 

ʧʨʦʠʟʚʦʜʥʝ ʢʦʤʧʦʥʝʥʪʝ ʢʦʿʘ ʠʟʚʦʟʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʧʦʩʪʦʿʝ˂ʝ ʫ ʝˁʛʦʚʦʤ ʬʠʟʠʯʢʦʤ 

ʢʦʥʪʨʦʣʝʨʫ. 

ʋ ʨʘʜʫ ʘʫʪʦʨʠ ʜʘʿʫ ʜʝʪʘʘˀʥ ʧʨʦʮʝʩ ʢʘʪʝʛʦʨʠʟʦʚʘʥ ʫ ʜʝʚʝʪ ʢʦʨʘʢʘ: 

ʂʦʨʘʢ 1: ʉʚʘʢʠ ʪʨʘʥʩʧʦʨʜʝʨ ʩʘʜʨʞʠ ʣʠʩʪʫ ʤʦʛʫ˂ʥʦʩʪʠ ʟʘ ʧʨʦʠʟʚʦʜʫˁ ʢʦʿʘ ʿʝ ʟʘʧʠʩʘʥʘ 

ʥʘ ʘʢʪʠʚʥʦʤ ʪʘʛʫ ʠ ʧʨʠʩʫʪʘʥ ʿʝ  ʫ AS / RS ʢʘʧʠʿʠ RFID,  ʘ ʠʥʬʦʨʤʘʮʠʿʘ ʿʝ ʬʦʨʤʠʨʘʥʘ ʥʘ 

ʦʩʥʦʚʫ  ʧʦʜʘʪʘʢʘ ʜʦʙʠʿʝʥʠʭ ʠʟ ʙʘʟʝ ʧʦʜʘʪʘʢʘ. 

ʂʦʨʘʢ 2: ʃʠʩʪʘ ʤʦʛʫ˂ʥʦʩʪʠ ʧʨʦʠʟʚʦʜʘ ʫʯʠʪʘʚʘ ʩʝ ʫ ʘʛʝʥʪ ʢʦʥʪʨʦʣʫ ʩʪʘʥʠʮʝ (SCA; ʝʥʛ. 

Station Control Agent) ʩʘ RFID ʢʘʧʠʿʝ. SCA ʧʨʠʤʘ ʦʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʧʫʪʝʤ ʘʛʝʥʪʘ 

ʠʥʪʝʨʬʝʿʩʘ ʤʘʰʠʥʘ (IMA; ʝʥʛ. Agent Machine Interface) ʠ ʰʘʝˀ ʢʦʤʧʣʝʢʩʫ ʪʝʭʥʠʢʘ 

(ʚʝʰʪʠʥʘ). 

ʂʦʨʘʢ 3: ʆʚʘʿ ʢʦʤʧʣʝʢʩ ʚʝʨʠʬʠʢʫʿʝ ʧʨʠʤʝˀʥʠ ʩʧʠʩʘʢ ʩʧʦʩʦʙʥʦʩʪʠ ʩʘ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʢʦʿʝ 

ʤʦʞʝ ʧʦʪʝʥʮʠʿʘʣʥʦ ʦʩʪʚʘʨʠʪʠ ʥʘ ʩʪʘʥʠʮʠ ʠ ʦʜʣʫʯʫʿʝ ʜʘ ʢʨʝʥʝ ʫ  ʘʢʮʠʿʝ ʠʣʠ ʥʝ. ʃʠʩʪʘ 

ʤʦʛʫ˂ʥʦʩʪʠ ʩʪʘʥʠʮʝ ʿʝ ʜʦʩʪʫʧʥʘ ʫ ʙʘʟʠ ʧʦʜʘʪʘʢʘ ʩʪʘʥʠʮʝ (ʝʥʛ. Station Database). 

ʂʦʨʘʢ 4: Aʢʦ ʿʝ ʞʝˀʝʥʠ ʜʝʦ ʫ ʩʪʘʥʠʮʠ, ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʢʘ ˂ʝ ʦʜʘʙʨʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ 

ʤʦʛʫ˂ʥʦʩʪʠ ʠʟ ʣʠʩʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜa. 

ʂʦʨʘʢ 5: ʂʦʤʧʣʝʢʩ ʪʝʭʥʠʢʘ ʫʟ ʧʦʤʦ˂ ʤʦʜʝʣ ʟʥʘˁʘ (ʦʥʪʦʣʦʛʠʿʘ) ʟʘ ʩʚʘʢʫ ʩʧʦʩʦʙʥʦʩʪ 

ʜʦʜʝʫˀʿʝ ʠʥʬʦʨʤʘʮʠʿʝ ʫ ʚʝʟʠ ʩʘ ʧʨʦʠʟʚʦʜʥʠʤ ʨʝʩʫʨʩʠʤʘ ʠ ʧʨʦʮʝʩʠʤʘ ʠ ʙʨʠʥʝ ʦ 

ʝʬʠʢʘʩʥʦʿ ʩʪʨʘʪʝʛʠʿʠ ʢʘʦ ʠ ʜʦʙʨʦʤ ʢʦʨʠʰ˂ʝʫˁ ʨʝʩʫʨʩʘ ʠ ʧʨʦʮʝʩʘ. 

ʂʦʨʘʢ 6: ɱʝʜʠʥʠʮʘ ʢʦʥʪʨʦʣʥʦʛ ʩʠʩʪʝʤʘ ʟʘʭʪʝʚʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʫʩʣʫʛʝ ʦʜ ʘʛʝʥʪʘ 

ʧʨʦʠʟʚʦʜʥʠʭ ʨʝʩʫʨʩʘ, ʘ ʘʢʦ ʿʝ ʘʛʝʥʪ ʟʘ ʧʨʦʠʟʚʦʜʥʝ ʨʝʩʫʨʩʝ (MRA; ʝʥʛ. Manufacturing 

Resource Agent) ʧʨʠʭʚʘʪʘ ʫʩʣʫʛʝ, ʢʦʥʪʨʦʣʥʠ ʩʠʩʪʝʤ ʩʢʣʘʜʠʰʪʠ ʧʨʦʠʟʚʦʜʥʝ ʠʥʬʦʨʤʘʮʠʿʝ 

ʦ ʨʝʩʫʨʩʠʤʘ ʫ ʙʘʟʠ ʩʪʘʥʠʮʝ. 

ʂʦʨʘʢ 7: ɱʝʜʠʥʠʮʘ ʫʧʨʘʚʘˀʯʢʦʛ ʩʠʩʪʝʤʘ ʰʘʝˀ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʘʥʜʫ ʧʨʝʢʦ ʠʥʪʝʨʬʝʿʩʘ 

ʤʘʰʠʥʝ ʘʛʝʥʪʘ ʜʦ ʢʦʥʪʨʦʣʝʨ ʧʨʦʠʟʚʦʜʥʠʭ ʨʝʩʫʨʩʘ ʟʘ ʦʙʘʚʘˀˁʝ ʦʜʨʝʹʝʥʦʛ ʧʦʩʣʘ (ʢʘʦ 

ʧʨʠʤʝʨ: ʨʦʙʦʪ ʩʪʘʥʠʮʝ ʫʟʠʤʘ ʝʪʠʢʝʪʠʨʘʥʠ ʜʝʦ ʩʘ ʪʨʘʥʩʧʦʨʪʥʝ ʩʪʘʟʝ, ʧʦʩʪʘʚʘˀ ʛʘ ʫ 

ʧʦʤʦ˂ʥʠ ʧʨʠʙʦʨ CNC ʛʣʦʜʘʣʠʮʝ ʠ ʟʘʧʦʯʠʝˁ ʧʨʦʮʝʩ ʦʙʨʘʜʝ). 

ʂʦʨʘʢ 8: ʏʠʤ ʿʝ ʧʦʩʘʦ ʟʘʧʦʯʝʪ ʥʘ ʩʪʘʥʠʮʠ, ʢʦʥʪʨʦʣʝʨʠ ʧʨʦʠʟʚʦʜʥʠʭ ʨʝʩʫʨʩʘ ʰʘˀʫ 

ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʿʝʜʠʥʠʮʠ ʫʧʨʘʚʘˀʯʢʦʛ ʩʠʩʪʝʤʘ ʧʨʝʢʦ ʠʥʪʝʨʬʝʿʩa ʘʛʝʥʪ ʤʘʰʠʥʘ. 

ʂʘʜʘ ʢʦʥʪʨʦʣʥʠ ʩʠʩʪʝʤ ʜʦʙʠʿʝ ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦʜ ʢʦʥʪʨʦʣʦʨʘ ʧʨʦʠʟʚʦʜʥʠʭ 

ʨʝʩʫʨʩʘ, ʢʦʥʪʨʦʣʥʠ ʩʠʩʪʝʤ ʰʘʝˀ ʦʚʝ ʠʥʬʦʨʤʘʮʠʿʝ Ăʥʘʜʟʦʨʫ ʩʪʘʥʠʮʝñ ʨʘʜʠ ʦʜʨʘʞʘʚʘʘˁ 

ʧʨʦʠʟʚʦʜʥʦʛ ʧʨʦʮʝʩʘ ʠ ʩʢʣʘʜʠʰʪʝʘˁ ʫ ʣʦʢʘʣʥʦʤ ʩʠʩʪʝʤʫ ʟʘ ʩʢʣʘʜʠʰʪʝʝˁ ʧʦʜʘʪʘʢʘ. 
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ʉʣʠʢʘ 4.8 Aʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʘ ʧʦʩʣʝ ʫʚʦʹʝʘˁ  HMI ʠ RFID (ʧʨʝʫʟʝʪʦ ʠʟ R.V.Barenji, et 

al.,  2014) 

ʂʦʨʘʢ 9: ʅʘʢʦʥ ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜʝˁ, ʦʜʥʦʩʥʦ ʟʘʚʨʰʝʪʢʘ ʧʨʦʮʝʩʘ ʦʙʨʘʜʝ ʥʘ ʞʝʝˀʥʦʿ 

ʢʦʤʧʦʥʝʥʪʠ, ʥʘʜʛʣʝʜʘʝˁ ʩʪʘʥʠʮʝ ʰʘʝˀ ʠʩʪʦʨʠʿʫ ʩʪʘʘˁ ʢʦʤʧʦʥʝʥʘʪʝ ʫ ʙʘʟʫ ʧʦʜʘʪʘʢʘ. 

Aʛʝʥʪʠ ʢʦʿʠ ʩʘʯʠʘˁʚʘʿʫ ʘʨʭʠʪʝʢʪʫʨʫ ʟʘʤʠʰʝˀʥʠ ʩʫ ʪʘʢʦ ʜʘ ʧʦʢʨʠʚʘʿʫ ʬʣʝʢʩʠʙʠʣʥʦʩʪ, 

ʦʢʨʝʪʥʦʩʪ ʠ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʦʩʪ ʢʦʿʝ ʧʦʩʪʘʚʘˀʿʫ ʩʚʠ ʜʠʩʪʨʠʙʫʠʨʘʥʠ ʘʛʝʥʪʠ ʫʧʨʘʚʘˀˁʘ 

ʩʪʘʥʠʮʘʤʘ ʢʦʿʠʤʘ ʿʝ ʥʘʤʝʝˁʥ, ʢʘʦ ʠ ʤʝʭʘʥʠʟʤʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʧʦʪʨʝʙʥʝ ʘʛʝʥʪʠʤʘ ʜʘ 

ʠʟʚʨʰʝ ʩʠʩʪʝʤ ʜʠʩʪʨʠʙʫʠʨʘʥʝ ʢʦʥʪʨʦʣʝ ʠ ʥʘʜʟʦʨʘ ʟʘʩʥʦʚʘʥ ʥʘ RFID.  

ʇʨʝʜʣʦʞʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʚʠʰʝ ʘʛʝʥʘʪʘ (ʩʣʠʢʘ 4.8) ʩʘʜʨʞʠ ʨʘʟʣʠʯʠʪʝ ʛʨʫʧʝ ʘʛʝʥʘʪʘ ʥʘ 

ʥʠʚʦʫ FMS ʠ ʩʪʘʥʠʮʘ, ʢʘʦ ʠ ʥʝʢʝ ʠʥʞʝʝˁʨʩʢʝ ʘʣʘʪʝ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʧʦʜʨʰʢʫ ʨʘʜʥʦʤ 

ʤʝʭʘʥʠʟʤʫ ʘʛʝʥʘʪʘ ʩʚʘʢʝ ʛʨʫʧʝ (ʙʘʟʘ ʧʦʜʘʪʘʢʘ ʩʪʘʥʠʮʘ) ʠʣʠ ʠʥʪʝʨʘʢʮʠʿʝ ʠʟʤʝʹʫ ʘʛʝʥʘʪʘ 

(ʦʥʪʦʣʦʛʠʿʘ).  

Aʫʪʦʨʠ, ʫ ʩʚʦʤ ʟʘʢʫˀʯʥʦʤ ʜʝʣʫ, ʥʘʚʦʜʝ ʜʘ ʩʫ ʠʩʪʨʘʞʝʥʠ ʠ ʜʝʪʘʥˀʦ ʦʙʿʘʰʝˁʥʠ 

ʫʥʫʪʨʘʰʠˁ ʤʝʭʘʥʠʟʤʠ ʨʘʜʘ ʘʛʝʥʘʪʘ ʢʘʦ ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʜʨʫʛʠʤ ʘʛʝʥʪʠʤʘ, ʩʘ  ʧʦʩʝʙʥʠʤ 

ʦʩʚʨʪʦʤ ʥʘ ʘʛʝʥʪʝ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʠʩʪʨʠʙʫʮʠʿʫ ʢʦʥʪʨʦʣʫ ʠ ʥʘʜʟʦʨ, ʢʘʦ ʰʪʦ ʩʫ ʘʛʝʥʪ 

ʟʘ ʢʦʥʪʨʦʣʫ ʩʪʘʥʠʮʝ ʠ ʘʛʝʥʪ ʧʨʦʠʟʚʦʜʥʠʭ ʨʝʩʫʨʩʘ. ʆʚʠ ʘʛʝʥʪʠ ʩʫ ʯʠʥʠʦʮʠ 

ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʘʢʪʠʚʥʦʩʪʠ RFID. 

ɿʘ ʧʨʦʠʟʚʦʜʥʝ ʨʝʩʫʨʩʝ ʠ ʫʦʧʰʪʝ ʟʘ FMS, ʨʘʟʚʠʿʝʥʘ ʿʝ ʦʥʪʦʣʦʛʠʿʘ (ʤʦʜʝʣ ʟʥʘʘˁ) ʟʘʩʥʦʚʘʥ 

ʥʘ ʧʨʦʠʟʚʦʜʥʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ, ʘ ʩʘʤʠ ʧʨʦʮʝʩʠ ʠ ʟʥʘʘˁ, ʢʘʦ ʛʣʘʚʥʘ ʢʣʘʩʘ ʧʨʦʠʟʚʦʜʥʠʭ 

ʤʦʛʫ˂ʥʦʩʪʠ, ʤʦʜʝʣʠʨʘʿʫ ʩʝ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʥʠʚʦʠʤʘ ʘʧʩʪʨʘʢʮʠʿʝ. ɿʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʿʝ 

ʨʘʟʚʠʿʝʥʘ ʭʘʨʜʚʝʨʩʢʘ ʢʦʥʬʠʛʫʨʘʮʠʿʘ ʩʠʩʪʝʤʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʤʫʣʪʠ-ʘʛʝʥʪ ʘʨʭʠʪʝʢʪʫʨʠ ʢʦʿʘ 

ʢʦʨʠʩʪʠ ʨʘʟʣʠʯʠʪʝ ʧʨʦʛʨʘʤʩʢʝ ʿʝʟʠʢ, ʢʘʦ ʠ ʩʦʬʪʚʝʨ, ʘ ʩʚʠ ʩʦʬʪʚʝʨʩʢʠ ʘʛʝʥʪʠ ʠ 

ʠʥʞʝˁʝʨʩʢʠ ʘʣʘʪʠ ʩʫ ʫ ʧʨʠʤʝʥʠ ʫ FMS ʣʘʙʦʨʘʪʦʨʠʿʠ Easter Mediterranean University 

(Famagusta, North Cyprus). ɱʝʜʥʘ ʦʜ ʙʠʪʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʦʣʦʛʠʿʝ ʟʘʩʥʦʚʘʥʝ ʥʘ 
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ʨʘʜʠʦ ʬʨʝʢʚʝʥʪʥʦʿ ʪʝʭʥʦʣʦʛʠʿʝ, ʠʩʪʠʯʫ ʘʫʪʦʨʠ, ʿʝ ʩʚʨʩʠʩʭʦʜʥʦ ʫʧʨʘʚˀ ʘˁʝ ʯʠʿʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʫ ʚʝʟʘʥʝ ʟʘ ʩʢʘʣʘʙʠʣʥʦʩʪʠ ʠ ʬʣʝʢʩʠʙʠʣʥʦʩʪ.  
 

Aʥʘʣʠʟʘ, ʩʠʤʫʣʘʮʠʿʘ, ʚʝʨʠʬʠʢʘʮʠʿʘ, ʠʣʠ ʤʦʜʝʣʠʨʘʝˁ ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜʝˁ ʩʫ 

ʪʝʨʤʠʥʠ ʢʦʿʠ ʩʝ ʥʘʿʯʝʰ˂ʝ ʩʨʝ˂ʫ ʫ ʣʠʪʝʨʘʪʫʨʠ, ʘ ʫʛʣʘʚʥʦʤ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʨʝʜʚʠʹʘʘˁ, 

ʧʦʥʘʰʘʘˁ ʬʣʝʢʩʠʙʠʣʥʠʭ ʩʠʩʪʝʤʘ, ʤʦʜʝʣʠʨʘʝˁ ʠʩʪʠʭ ʫ ʮʠʫˀ ʜʦʙʠʿʘʘˁ ʨʝʣʝʚʘʥʪʥʠʭ 

ʧʦʜʘʪʘʢʘ ʟʘ ʙʫʜʫ˂ʝ ʧʨʝʜʚʠʹʘʝˁ ʧʦʥʘʰʘʘˁ ʩʠʩʪʝʤʘ, ʫʚʦʹʝʝˁʤ ʥʦʚʠʭ ʠʣʠ ʧʦʚʝ˂ʘʝˁʤ 

ʠʩʪʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʢʘʧʘʮʠʪʝʪʘ, ʠʣʠ ʧʘʢ ʧʦʚʝ˂ʘʝˁ ʦʙʠʤʘ ʧʨʦʠʟʚʦʜʝˁ. 

ɺʠʰʝʩʪʨʫʢʘ ʠ ʨʘʟʣʠʯʠʪʘ ʠʩʪʨʘʞʠʚʘʘˁ ʫʨʘʹʝʥʘ ʩʫ ʫ ʮʠʫˀ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʠ ʢʦʨʠʰ˂ʝʘˁ 

RFID ʪʝʭʥʦʣʦʛʠʿʝ ʟʘ ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜʥʝ ʩʠʩʪʝʤʝ. ʀʟ ʪʠʭ ʨʘʟʣʦʛʘ, ʧʨʠ ʘʥʘʣʠʟʠ 

ʠʩʪʠʭ ʥʝ ʤʦʛʫ ʩʝ ʦʜʚʦʿʝʥʦ ʧʦʩʤʘʪʨʘʪʠ (ʦʙʨʘʜʥʠ) ʧʨʦʮʝʩʥʠ ʧʨʦʙʣʝʤʠ ʦʜ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʨʦʙʣʝʤʘ, ʘʣʠ ʥʝʦʧʭʦʜʥʦ ʿʝ  ʥʘʧʨʘʚʠʪʠ ʿʘʩʥʫ ʜʠʩʪʠʥʢʮʠʿʫ ʠʟʤʝʹʫ ʩʠʤʫʣʘʮʠʿʝ ʧʨʠʤʝʥʦʤ 

RFID ʪʝʭʥʦʣʦʛʠʿʝ ʪʿ. ʧʨʘ˂ʝʘˁ ʧʨʦʠʟʚʦʜʘ ʢʦʿʠ ʩʫ ʧʨʠʩʫʪʥʠ ʫ ʩʠʩʪʝʤʫ ʠ ʤʦʜʝʣʘ ʫʧʨʘʚʘˀˁʘ 

ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʠʩʪʦʿ ʪʝʭʥʦʣʦʛʠʿʠ ʫ ʢʦʿʫ ʤʦʞʝ ʙʠʪʠ ʠʤʧʣʝʤʝʥʪʠʨʘʥʘ ʠ ʩʠʤʫʣʘʮʠʿʘ (Slota, 

A. & Malopolski, W., 2007).  

ʂʘʢʦ ʩʫ ʠʩʪʨʘʞʠʚʘʯʠ, ʫ ʩʚʦʿʠʤ ʥʘʫʯʥʠʤ ʨʘʜʦʚʠʤʘ, ʠʤʘʣʠ ʨʘʟʣʠʯʠʪʝ ʧʨʠʩʪʫʧʝ ʧʨʠʤʝʥʝ  

RFID ʪʝʭʥʦʣʦʛʠʿʝ ʪʦ ˂ʝ ʩʝ, ʥʘ ʜʘʝˀ, ʫ ʦʚʦʤ ʜʝʣʫ ʨʘʜʘ ʘʥʘʣʠʟʠʨʘʪʠ ʥʘʫʯʥʠ ʨʘʜʦʚʠ ʢʦʿʠ 

ʜʘʿʫ ʧʨʝʜʥʦʩʪ ʧʨʘ˂ʝʫˁ ʧʨʦʠʟʚʦʜʘ ʫ ʩʠʩʪʝʤʫ ʪʨʘʥʩʧʦʨʪʘ ʠ ʤʘʥʠʧʫʣʘʮʠʿʝ ʦʙʨʘʜʢʦʤ, ʘ ʢʦʿʠ 

ʜʦʤʠʥʘʥʪʥʦ ʧʨʝʟʝʥʪʫʿʫ ʜʦʩʪʠʛʥʫ˂ʘ ʚʝʟʘʥʘ ʟʘ ʤʦʜʝʣʝ ʫʧʨʘʚʘˀˁʘ ʠʩʪʠʭ. ʀʩʪʦ ʪʘʢʦ 

ʧʨʝʜʥʦʩʪʠ ʧʨʠ ʘʥʘʣʠʟʠ ʜʘʿʫ  ʩʝ ʧʨʠʥʮʠʧʠʤʘ ʧʨʦʠʟʚʦʜʝˁ ʟʘʩʥʦʚʘʥʝ ʥʘ ʧʨʠʤʝʥʠ ʘʛʝʥʘʪʘ 

(ʤʫʣʪʠ ʘʛʝʥʘʪʘ) ʯʠʿʝ ʩʫ ʦʩʦʙʠʥʝ ʟʘʩʥʦʚʘʥʝ ʥʘ ʬʨʘʢʪʘʣʥʦʩʪʠ, ʙʠʦʥʠʯʢʝ ʠ ʭʦʣʦʥʩʢʝ 

ʧʨʦʠʟʚʦʜʝˁ ʢʘʦ ʧʦʩʪʘʚʢʘʤʘ ʩʘʚʨʝʤʝʥʦʩʪʠ ʠ ʪʨʝʥʜʦʚʘ ʢʦʿʝ ʤʥʦʛʠ ʘʫʪʦʨʠ ʠ ʨʝʣʝʚʘʥʪʥʠ 

ʠʥʩʪʠʪʫʪʠ ʥʘʚʦʜʝ ʫ ʩʚʦʿʠʤ ʨʘʜʦʚʠʤʘ. ʋ ʮʠʫˀ ʧʦʿʘʰʝˁˁʘ ʠʩʪʠʭ ʜʘʿʫ ʩʝ ʦʩʥʦʚʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʚʝ ʚʨʩʪʝ ʧʨʦʠʟʚʦʜʝˁ. 

ʇʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤʠ ʧʦʟʥʘʪʠ ʢʘʦ ʠʥʪʝʣʠʛʝʥʪʥʠ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤʠ (IMS) ʪʨʝʙʘʣʠ ʙʠ 

ʠʤʘʪʠ ʤʦʛʫ˂ʥʦʩʪʠ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ, ʧʨʠʣʘʛʦʜʠˀʚʦʩʪʠ, ʠʥʪʝʣʠʛʝʥʮʠʿʝ, ʜʦʢ ʩʘʤʠ 

ʫʧʨʘʚʘˀʯʢʠ ʩʠʩʪʝʤʠ IMS-ʘ ʤʦʨʘʣʠ ʙʠ ʠʤʘʪʠ ʤʦʛʫ˂ʥʦʩʪ ʧʨʝʨʘʩʧʦʜʝʣʝ ʜʝʣʦʚʘ ʫ ʧʨʦʮʝʩʫ. 

ʊʘʢʦʹʝ, ʥʦʚʠ ʠʥʪʝʣʠʛʝʥʪʥʠ ʫʛʨʘʹʝʥʠ ʫʨʝʹʘʿʠ, ʩʚʦʿʝ ʠʥʬʦʨʤʘʮʠʿʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥe 

ʟʘʜʘʪʘʢʝ ʪʨʝʙʘ ʜʘ ʨʘʟʤʝˁʫʿʫ ʩʘ ʩʚʦʿʦʤ ʦʢʦʣʠʥʦʤ ʠ ʤʝʹʫʩʦʙʥʦ. 

Lu ʠ ʩʘʨ. ʩʫ ʠʟʣʦʞʠʣʠ ʥʝʢʝ ʦʩʥʦʚʥʝ ʧʨʦʙʣʝʤʝ ʠ ʨʝʰʝʘˁ ʦ ʧʨʠʤʝʥʠ RFID ʪʝʭʥʦʣʦʛʠʿʘ ʫ 

ʧʨʝʨʘʹʠʚʘʯʢʦʿ ʠʥʜʫʩʪʨʠʿʠ (Lu et al., 2006). ʋ ʦʚʦʤ ʨʘʜʫ ʩʫ ʠʩʪʨʘʞʝʥʝ ʠ ʧʨʝʟʝʥʪʠʨʘʥʝ 

ʘʧʣʠʢʘʮʠʿʝ ʧʣʘʥʠʨʘʘˁ ʧʨʦʠʟʚʦʜʝˁ, ʫʧʨʘʚʘˀˁʘ ʠ ʢʦʥʪʨʦʣʝ ʢʚʘʣʠʪʝʪʘ, ʧʨʘ˂ʝʝˁ 

ʧʨʦʠʟʚʦʜʘ ʣʘʦ ʠ ʦʧʦʟʠʚ ʧʨʦʠʟʚʦʜʘ. ʊʘʢʦʹʝ ʫ ʦʚʦʤ ʥʘʫʯʥʦʤ ʨʘʜʫ  ʜʘʿʫ ʩʝ ʧʦʩʪʘʚʢʝ ʢʦʿʝ ʩʫ 

ʚʝʟʘʥʝ ʟʘ ʦʜʨʞʘʚʘʝˁ ʩʠʩʪʝʤʘ ʢʘʦ ʰʪʦ ʩʫ: ʧʨʘ˂ʝʘˁ ʪʨʘʿʘʘˁ ʩʨʝʜʩʪʘʚʘ, ʦʜʨʞʘʚʘʘˁ ʠ 

ʧʦʧʨʘʚʘʢʘ. ʀʩʪʦ ʪʘʢʦ, ʜʦʧʨʠʥʦʩ ʨʘʜʘ, ʦʜʥʦʩʠ ʩʝ ʥʘ: ʧʨʘ˂ʝʝˁ ʟʘʣʠʭʘ ʠ ʚʠʜʠˀʚʦʩʪ ʢʘʦ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʨʘʜʥʝ ʩʥʘʛʝ, ʯʠʤʝ  ʩʝ ʠʩʪʠʯʝ ʚʘʞʥʦʩʪ, ʢʘʢʦ ʠ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʩʝ ʤʦʞʝ 

ʢʦʨʠʩʪʠ RFID ʪʝʭʥʦʣʦʛʠʿʘ ʜʘ ʙʠ ʩʝ ʟʘʪʚʦʨʠʣʝ ʧʨʘʟʥʠʥʝ ʠʟʤʝʹʫ ʪʦʢʘ ʧʨʦʠʟʚʦʜʘ ʠ ʧʨʦʪʦʢʘ 

ʠʥʬʦʨʤʘʮʠʿʘ, ʘ ʫ ʮʠʫˀ: ʝʬʠʢʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʝˁ, ʩʤʘʝˁˁʘ ʪʨʦʰʢʦʚʘ ʣʘʥʮʘ ʩʥʘʙʜʝʚʘʘˁ 

ʠ ʜʘʚʘʘˁ ʙʨʟʦʛ ʦʜʛʦʚʦʨʘ ʥʘ ʧʨʦʤʝʥʫ ʧʨʦʠʟʚʦʜʥʦʛ ʦʢʨʫʞʝʘˁ.  

Liu ʠ ʩʘʨ. ʩʫ ʠʟʛʨʘʜʠʣʠ ʘʨʭʠʪʝʢʪʫʨʫ ʜʠʩʪʨʠʙʫʠʨʘʥʦʛ ʫʧʨʘʚʘˀʯʢʦʛ ʩʠʩʪʝʤʘ, ʟʘʩʥʦʚʘʥʠ ʥʘ 

RFID ʪʝʭʥʦʣʦʛʠʿʠ ʟʘ ʤʘʩʦʚʥʦ ʧʨʠʣʘʛʦʹʘʚʘʝˁ (Liu et al., 2004).  

Pétin ʠ ʩʘʨ. ʧʨʝʜʣʦʞʠʣʠ ʩʫ ʤʝʪʦʜ ʩʠʥʪʝʟʝ ʩʫʧʝʨʚʠʟʦʨʘ ʟʘ ʘʫʪʦʤʘʪʩʢʠ ʚʦʹʝʥʠ ʧʨʦʠʟʚʦʜʥʠ 

ʧʨʦʮʝʩ ʧʨʦʠʟʚʦʜʝˁ ʠ ʧʨʝʜʣʦʞʠʣʠ ʩʫ ʘʨʭʠʪʝʢʪʫʨʫ ʥʘʜʟʦʨʥʦʛ ʩʠʩʪʝʤʘ ʫʧʨʘʚʘˀˁʘ, ʛʜʝ ʩʝ 

ʧʨʦʠʟʚʦʜʘˁ ʨʝʘʣʠʟʫʿʝ ʢʦʨʠʰ˂ʝʝˁʤ ʬʘʙʨʠʯʢʠʭ ʧʦʜʘʪʘʢʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʧʨʠʤʝʥʦʤ 

RFID ʪʝʭʥʦʣʦʛʠʿʝ (Pétin et al., 2007). ʉʪʫʜʠʿʘ ʩʣʫʯʘʿʘ ʿʝ ʙʘʟʠʨʘʥʘ ʥʘ ʥʘ ʬʣʝʢʩʠʙʠʣʥʦʿ 

˂ʝʣʠʿʠ, ʠʣʫʩʪʨʫʿʝ ʧʨʠʩʪʫʧ ʠ ʦʪʚʘʨʘ ʧʠʪʘʘˁ ʠʥʜʫʩʪʨʠʿʩʢʝ ʧʨʘʢʩʝ. 
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Huang ʠ ʩʘʨ. ʧʨʝʜʣaʞʫ RFID ʪʝʭʥʦʣʦʛʠʿʫ ʙʘʟʠʨʘʥʫ ʥʘ ʙʝʞʠʯʥoj ʧʨʦʠʟʚʦʜʠˁ (Wireless 

Manufacturing-WM), ʰʪʦ ʤʦʞʝ ʧʦʙʦˀh ʘʪʠ ʦʧʩʝʨʚʘʙʠʣʥʦʩʪ ʠ ʧʨʘ˂ʝˁʝ ʧʨʦʮʝʩʘ 

ʧʨʦʠʟʚʦʜʝˁ ʫ ʧʦʛʦʥʫ (Huang et al., 2007, 2008a, 2008b). ʊʘʢʦʹʝ ʜʦʧʨʠʥʦʩʠ oʚʦʛ ʨʘʜʘ 

ʦʜʥʦʩʝ ʩʝ ʥʘ ʫʥʘʧʨʝʹʝˁʝ ʧʝʨʬʦʨʤʘʥʩʠ ʩʠʩʪʝʤʘ ʢʦʨʠʰ˂ʝʝˁʤ ʥʘʧʨʝʜʥʝ ʧʨʦʠʟʚʦʜʥʝ 

ʪʝʭʥʦʣʦʛʠʿʝ (Advanced Manufacturing Technology-Aʄʊ), ʰʪʦ ʩʝ ʧʨʚʝʥʩʪʚʝʥʦ ʦʜʥʦʩʠ ʟʘ 

ʘʫʪʦʤʘʪʩʢʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ, ʧʨʠʢʫʧʘˀˁʝ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʿʫ ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʜʘʪʘʢʘ ʢʘʢʦ 

ʫ ʧʨʦʠʟʚʦʜʥʠʤ ʧʨʦʮʝʩʠʤʘ ʪʘʢʦ ʠ ʫ ʧʨʦʮʝʩʠʤʘ ʤʦʥʪʘʞʝ.  

Poon ʠ ʩʘʨ. ʩʫ ʨʘʟʚʠʣʠ ʦʜʣʫʯʠʚʘʝˁ ʫʟ ʧʦʜʨʰʢʫ ʟʘʩʥʦʚʘʥʫ ʥʘ RFID ʩʠʩʪʝʤʠʤʘ, ʢʦʿʠʤ 

ʧʨʘʪʝ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʩʪʘʝˁ ʦʧʨʝʤʝ ʠ ʧʨʦʠʟʚʦʜʘ ʢʘʦ ʠ ʫʧʨʘʚʘˀˁʝ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ 

ʧʨʦʠʟʚʦʜʥʦʛ ʧʨʦʮʝʩʘ (Poon et al., 2007).  

Qiu ʧʨʝʜʣʦʞʝ RFID  ʤʝʪʦʜʦʣʦʛʠʿʫ ʟʘʩʥʦʚʘʥʫ ʥʘ ʠʥʪʝʛʨʠʩʘʫˁ ʘʫʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘ 

ʟʘ ʧʨʘ˂ʝʝˁ ʧʨʦʠʟʚʦʜʝˁ ʠ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ ʟʘ ʫʧʨʘʚʘˀˁʝ ʫ ʬʘʙʨʠʮʠ ʢʘʦ ʠ ʫ ʧʦʛʦʥʫ 

(Qiu, 2007).  

Chen ʠ ʩʘʨ. (2010) ʥʘʛʣʘʰʘʚʘʿʫ ʜʘ ʧʨʝʜʣʦʞʝʥʠ ʘʧʣʠʢʘʮʠʦʥʠ ʦʢʚʠʨ ʠʥʪʝʛʨʘʮʠʿʝ ʟʘʩʥʦʚʘʥ 

ʥʘ RFID ʪʝʭʥʦʣʦʛʠʿʠ ʠ ʨʘʟʚʠʿʝʥʠ ʧʨʦʪʦʪʠʧʥʠ ʩʠʩʪʝʤ, ʜʝʤʦʥʩʪʨʠʨʘ ʧʨʠʤʝʠˁʚʦʩʪ ʠʩʪʦʛ 

ʫ ʧʦʛʦʥʩʢʦʤ ʦʢʨʫʞʝʫˁ (Chen et al., 2010). ʂʦʨʠʰ˂ʝʝˁʤ ʦʚʦʛ ʦʢʚʠʨʘ, ʧʨʝʜʫʟʝ˂ʝ ʤʦʞʝ 

ʣʘʢʦ ʠʥʪʝʛʨʠʩʘʪʠ ʨʝʰʝʘˁ ʟʘʩʥʦʚʘʥʦʛ ʥʘ RFID ʫ ʩʚʦʿʫ IT ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʧʨʦʠʟʚʦʜʥʦ 

ʦʢʨʫʞʝʝˁ ʢʘʢʦ ʙʠ ʩʝ ʦʣʘʢʰʘʣʦ ʫʧʨʘʚʘˀˁʝ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʜʠʥʘʤʠʯʢʠʭ ʦʧʝʨʘʮʠʿʘ 

ʧʨʦʠʟʚʦʜʝˁ.  

Liu ʠ ʩʘʨ. (2009) ʠʟʣʘʞʫ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʥʪʨʦʣʝ ʧʨʦʪʦʢʘ ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʠ ʿʝ 

ʨʘʟʚʠʿʝʥ ʤʝʪʦʜʦʣʦʛʠʿʦʤ ʧʨʠʤʝʥʝ ʘʧʣʠʢʘʮʠʿʘ Oracle AIM ʟʘ ʠʥʪʝʛʨʘʮʠʿʫ RFID 

ʪʝʭʥʦʣʦʛʠʿʝ, Rosetta Net ʤʨʝʞʝ ʠ ERP ʩʠʩʪʝʤʘ (Liu et al., 2009). ʈʝʟʫʣʪʘʪʠ ʦʚʝ ʩʪʫʜʠʿʝ, ʧʦ 

ʥʘʚʦʜʠʤʘ ʘʫʪʦʨʘ, ʧʦʢʘʟʫʿʫ ʜʘ RFID ʜʦʧʨʠʥʦʩʠ ʟʥʘʯʘʿʥʠʿʝʤ ʧʦʙʦˀh ʘˁʠʤʘ ʧʨʦʮʝʩʘ ʢʦʿʠ 

ʩʤʘˁʫʿʫ ʪʨʦʰʢʦʚʝ ʨʘʜʘ ʠ ʛʨʝʰʢʝ ʥʘʧʨʘʚʝˀʥʝ ʦʜ ʩʪʨʘʥʝ ʫˀʜʠ. ʆʩʠʤ ʪʦʛʘ, ʩʠʩʪʝʤ ʟʘ 

ʢʦʥʪʨʦʣʫ ʧʨʦʪʦʢʘ ʤʘʪʝʨʠʿʘʣʘ ʟʥʘʯʘʿʥʦ ʩʤʘʫˁʿʝ ʨʘʜʥʦ ʦʧʪʝʨʝ˂ʝʝˁ ʦʧʝʨʘʪʝʨʘ ʠ 

ʦʧʝʨʘʪʠʚʥʠʭ ʪʨʦʰʢʦʚʘ ʨʘʜʘ.  

 

 

4.2.5 ˜̑̏̉̈̃̏̅̎̆ ̖́̑̉̓̆̋̓̔̑̆ ̈́̒̎̏̃́̎̆ ̎́ ́̄̆̎̓̉̍́ ̉ RFID  ̓ ̖̪̆̎̏̌̏̄̉̉ 
 

ʉʘ ʝʢʩʧʘʥʟʠʦʥʠʤ ʨʘʩʪʦʤ ʨʘʯʫʥʘʨʩʢʝ ʪʝʭʥʦʣʦʛʠʿʝ, ʤʨʝʞʥʠʭ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ 

ʩʪʨʫʢʪʫʨʘ, ʨʘʟʤʝʥʠ ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʨʘʟʚʦʿʝʤ ʩʝʥʟʦʨʘ ʩʪʝʢʣʠ ʩʫ ʩʝ ʫʩʣʦʚʠ ʟʘ ʨʘʟʚʦʿ 

ʫʧʨʘʚʘˀʯʢʠʭ ʘʨʭʠʪʝʢʪʫʨʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʘʛʝʥʪʠʤʘ. ʋ ʚʝ˂ʠʥʠ ʨʘʜʦʚʘ, ʧʘ ʠ ʫ ʦʚʦʤ, 

ʢʦʨʠʰ˂ʝʥʘ ʩʫ ʠʩʢʫʩʪʚʘ ʠ ʟʥʘʘˁ ʦ ʘʛʝʥʪʠʤʘ, ʥʘʚʝʜʝʥʠʭ ʫ ʨʘʥʠʿʠʤ ʧʦʛʣʘʚʠˀʤʘ ʢʘʦ ʰʪʦ ʩʫ 

ʠˁʭʦʚʝ ʦʩʦʙʠʥʝ: ʘʫʪʦʥʦʤʠʿʘ, ʩʘʤʦʦʜʛʦʚʦʨʥʦʩʪ, ʩʘʤʦʦʧʦʨʘʚʘʢ (van Dyke Parunak 1998),  

ʢʘʦ ʛʣʘʚʥʝ ʘʩʧʝʢʪʝ ʧʨʦʠʟʚʦʜʥʠʭ ʩʠʩʪʝʤʘ, ʚʨʩʪʝ ʩʘʤʠʭ ʘʛʝʥʘʪʘ ʟʘʩʥʦʚʘʥʝ ʥʘ ʢʦʨʠʩʥʦʩʪʠ: 

ʧʨʦʩʪʦ ʨʝʬʣʝʢʩʥʝ, Model-based ʨʝʬʣʝʢʩʥʝ ʘʛʝʥʪʝ, Goal-based ʨʝʬʣʝʩʥʝ ʘʛʝʥʪʝ ʠ ʜʨʫʛʝ 

ʚʨʩʪʝ ʘʛʝʥʪʘ (Russel et al., 2010). ʊʘʢʦʹʝ ʩʘʤʠ ʘʛʝʥʪʠ ʜʝʣʫʿʫ ʫ ʠʤʝ ʩʚʦʛ ʜʠʟʘʿʥʝʨʘ ʠʣʠ 

ʢʦʨʠʩʥʠʢʘ ʢʦʿʝʛ ʟʘʩʪʫʧʘʿʫ ʢʘʢʦ ʙʠ ʠʩʧʫʥʠʣʠ ʦʜʨʝʹʝʥʫ ʩʚʨʭʫ (Monostori et al., 2006).  

Aʛʝʥʪʠ ʩʫ ʘʫʪʦʥʦʤʥʠ ʫ ʩʤʠʩʣʫ ʜʘ ʢʦʥʪʨʦʣʠʰʫ ʢʘʢʦ ʩʚʦʿʝ ʫʥʫʪʨʘʰʝˁ ʩʪʘʝˁ ʪʘʢʦ ʠ 

ʧʦʥʘʰʘʝˁ ʫ ʦʢʨʫʞʝʫˁ. Aʛʝʥʪʠ ʧʦʢʘʟʫʿʫ ʥʝʢʫ ʚʨʩʪʫ ʠʥʪʝʣʠʛʝʥʮʠʿʝ, ʦʜ ʧʨʠʤʝʥʝ ʬʠʢʩʥʠʭ 

ʧʨʘʚʠʣʘ ʜʦ ʨʝʟʦʥʦʚʘʘˁ, ʧʣʘʥʠʨʘʘˁ ʠ ʫʯʝʘˁ. ʊʘʢʦʹʝ ʘʛʝʥʪʠ ʢʦʤʫʥʠʮʠʨʘʿʫ ʩʘ ʩʚʦʿʠʤ 

ʦʢʨʫʞʝʝˁʤ ʠ ʫ ʟʘʿʝʜʥʠʮʠ ʩʘ ʜʨʫʛʠʤ ʘʛʝʥʪʠʤʘ. ʀʜʝʘʣʥʘ ʧʨʠʣʘʛʦʜʠˀʚʦʩʪ, ʪʿ. ʩʧʦʩʦʙʥʦʩʪ 

ʜʘ ʧʨʠʣʘʛʦʹʘʚʘʿʫ ʩʚʦʿʝ ʧʦʥʘʰʘʝˁ ʧʨʦʤʝʥʘʤʘ ʫ ʦʢʨʫʞʝʫˁ ʙʝʟ ʠʥʪʝʨʚʝʥʮʠʿʝ ʩʚʦʛ 

ʜʠʟʘʿʥʝʨʘ ʿʝ ʿʦʰ ʿʝʜʥʘ ʦʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʛʝʥʘʪʘ. 



84 

 

ʅʘ ʦʩʥʦʚʫ ʨʘʟʣʠʯʠʪʦ ʦʩʤʠʰʝˀʥʠʭ ʩʠʩʪʝʤʘ ʥʘ ʙʘʟʠ ʘʛʝʥʪʘ ʘʥʘʣʠʟʠʨʘʥʠʭ ʫ ʣʠʪʝʨʘʪʫʨʠ, ʘ 

ʩ ʦʙʟʠʨʦʤ ʥʘ ʧʨʠʤʝʥʫ ʤʦʜʝʣʘ ʫʧʨʘʚʘˀˁʘ EAI, ʧʨʦʿʝʢʪʦʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʘʛʝʥʪʘ ʪʨʝʙʘ ʜʘ 

ʟʘʜʦʚʦʠˀ ʠ ʦʙʝʟʙʝʜʠ ʩʣʝʜʝ˂ʝ ʫʩʣʦʚʝ: 

¶ ʜʘ ʧʦʨʫʢʝ ʜʦʣʘʟʝ ʩʘ ʪʘʛʘ, ʠʣʠ web ʩʝʨʚʠʩʘ, ʪʿ. ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ ʧʨʝʜʫʟʝ˂ʘ ʠ ʦʜ 

ʜʨʫʛʠʭ ʘʛʝʥʘʪʘ. ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʢʘʥʘʣ: ʫʧʨʘʚʘˀ ʜʦʣʘʟʥʠʤ ʠ ʦʜʣʘʟʥʠʤ ʧʦʨʫʢʘʤʘ 

ʟʘ ʘʛʝʥʪʝ. ʇʦʨʫʢʝ ʤʦʛʫ ʜʦʣʘʟʠʪʠ ʠʟ ʪʘʛʘ, web ʩʝʨʚʠʩʘ, ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ ʧʨʝʜʫʟʝ˂ʘ, 

ʠ ʦʜ ʜʨʫʛʠʭ ʘʛʝʥʘʪʘ. 

¶ ʜʘ ʩʚʠ ʩʦʬʪʚʝʨʩʢʠ ʘʛʝʥʪʠ ʠʤʘʿʫ ʩʦʧʩʪʚʝʥʫ ʤʝʤʦʨʠʿʫ ʢʦʿʦʿ ʧʨʠʩʪʫʧʘʿʫ, ʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʨʘʟʣʠʯʠʪʠʭ ʣʦʛʠʯʢʠʭ ʠʣʠ ʧʦʩʣʦʚʥʠʭ ʧʨʘʚʠʣʘ, (prontno, ʠʣʠ ʩʘ 

ʧʦʯʝʢʦʤ ʩ ʦʙʟʠʨʦʤ ʥʘ ʨʘʥʠʿʝ ʦʛʨʘʥʠʯʝʝˁ) ʘ ʩʚʝ ʫ ʮʠʫˀ ʧʨʘʚʠʣʥʦʛ ʠʩʢʦʨʠʰ˂ʝʘˁ 

(ʫʥʝʪʠʭ ʠʣʠ ʠʟʥʝʪʠʭ) ʠʥʬʦʨʤʘʮʠʿʘ. Aʛʝʥʪ ʩʢʣʘʜʠʰʪʝʘˁ ʦʙʠʯʥʦ ʫʧʨʘʚˀʘ ʫʥʦʩʦʤ 

ʦʚʠʭ ʠʥʬʦʨʤʘʮʠʿʘ. ʉʚʠ ʩʦʬʪʚʝʨʩʢʠ ʘʛʝʥʪʠ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʠʤʘ ʩʦʧʩʪʚʝʥʫ ʤʝʤʦʨʠʿʫ 

ʫ ʢʦʿʦʿ ʙʠ ʧʦ ʨʘʟʣʠʯʠʪʠʤ ʧʨʘʚʠʣʠʤʘ ʧʦʩʣʦʚʘʘˁ/ʣʦʛʠʢʝ ʠ ʪʨʝʥʫʪʥʝ/ʧʨʦʰʣʝ ʠʟʥʝʣʠ 

ʚʘʣʠʜʥʝ ʠʥʬʦʨʤʘʮʠʿʝ. 

¶ ʘʥʘʣʠʟʘʪʦʨ ʧʦʨʫʢʘ ˂ʝ ʘʥʘʣʠʟʠʨʘʪʠ ʚʨʩʪʫ ʧʦʨʫʢʝ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʣʠʩʪʝ ʜʦʛʘʹʘʿʘ, 
ʜʦʩʪʘʚʘˀʿʫ˂ʠ ʧʨʦʮʝʩʦʨʫ  ʜʦʛʘʹʘʿ/ʝ ʟʘ ʦʙʘʚʘˀˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʧʦʩʣʘ/ʟʘʜʘʪʢʘ. ʂʘʜ 

ʘʛʝʥʪ ʧʨʠʤʠ ʜʦʣʘʟʥʫ ʧʦʨʫʢʫ ʦʜ ʢʘʥʘʣʘ ʢʦʤʫʥʠʢʘʮʠʿʝ, ʘʥʘʣʠʟʘʪʦʨ ʧʦʨʫʢʘ ˂ʝ 

ʘʥʘʣʠʟʠʨʘʪʠ ʚʨʩʪʫ ʧʦʨʫʢʝ ʠʟ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʣʠʩʪʝ ʜʦʛʘʹʘʿʘ, ʜʦʩʪʘʚʘˀʿʫ˂ʠ 

ʧʨʦʮʝʩʦʨʫ  ʜʦʛʘʹʘʿ/ʝ ʟʘ ʦʙʘʚʘˀˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʟʘʜʘʪʢʘ. 

¶ ʜʘ ʧʨʦʮʝʩʦʨ ʜʦʛʘʹʘʿa ʪʫʤʘʯʠ ʧʦʨʫʢʝ ʜʝʢʦʤʧʦʥʦʚʘʝˁʤ, ʜʦʩʪʘʚʘˀʿʫ˂ʠ ʠʭ  

ʘʥʘʣʠʟʘʪʦʨʫ, ʢʦʥʩʫʣʪʫʿʫ˂ʠ ʘʛʝʥʪ ʩʢʣʘʜʠʰʪʝʘˁ ʟʘ ʧʦʩʣʦʚʥʘ ʧʨʘʚʠʣʘ/ʣʦʛʠʢʝ, ʘ 

ʟʘʪʠʤ ʧʨʝʜʫʟʠʤʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʢʦʨʘʢʝ ʥʘ ʦʩʥʦʚʫ ʪʠʧʘ ʧʦʨʫʢʝ/ʣʠʩʪʝ ʜʦʛʘʹʘʿʘ ʠ 

ʠˁʭʦʚʠʭ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʧʦʩʣʦʚʥʠʭ ʧʨʘʚʠʣʘ/ʣʦʛʠʢʝ. 

(Swaminathan JM et al., 1998; Lin FR et al., 1998; Jeng J-J et al., 2003; Vivek Kumar & S. 

Srinivasan, 2010) 

ʀʟʨʘʜʘ ʤʦʜʝʣʘ ʫʧʨʘʚˀ ʘˁʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʘʛʝʥʪʠʤʘ ʿʝ ʚʝʦʤʘ ʩʣʠʯʥʘ ʠʟʨʘʜʠ ʙʠʣʦ ʢʦʛ 

ʜʨʫʛʦʛ ʤʦʜʝʣʘ. ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʩʚʨʭʝ ʤʦʜʝʣʘ, ʿʝ ʧʨʚʦ ʧʠʪʘʝˁ ʥʘ ʢʦʿʘ ʤʦʜʝʣ ʪʨʝʙʘ ʜʘ ʜʘ 

ʦʜʛʦʚʦʨʠ, ʘ ʦʥʦ ʩʝ ʩʚʘʢʘʢʦ ʦʜʥʦʩʠ ʥʘ ʧʦʚʝ˂ʘʝˁ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ, ʦʜʚʠʿʘʝˁ ʧʨʦʮʝʩʘ ʫ 

ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ. ʉʣʝʜʠ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʘ, ʠʜʝʥʪʠʬʠʢʫʿʫ ʩʝ ʢʦʤʧʦʥʝʥʪʝ ʠ ʠʥʪʝʨʘʢʮʠʿʝ 

ʤʝʹʫ ʢʦʤʧʦʥʝʥʪʘʤʘ, ʠʜʝʥʪʠʬʠʢʫʿʫ ʩʝ ʠʟʚʦʨʠ ʧʦʜʘʪʘʢʘ, ʫʩʚʦʿʘ ʩʝ ʘʣʘʪ ʟʘ ʤʦʜʝʣʦʚʘʝˁ ʠ 

ʥʘ ʢʨʘʿʫ ʤʦʜʝʣʠʨʘ  ʩʠʩʪʝʤ. 

ʂʘʢʦ ʤʦʜʝʣ ʧʨʝʜʩʪʘʚʘˀ ʩʚʨʩʠʩʭʦʜʥʫ ʧʨʝʜʩʪʘʚʫ ʨʝʘʣʥʦʛ ʩʠʩʪʝʤʘ, ʠʟʛʨʘʜʘˁ ʤʦʜʝʣʘ ʫ 

ʥʘʫʯʥʠʤ ʠʩʪʨʘʞʠʚʘʠˁʤʘ ʿʝ ʫʦʙʠʯʘʿʝʥʘ ʫ ʮʠʫˀ ʨʘʟʫʤʝʚʘʘˁ ʦʜʨʝʹʝʥʠʭ ʧʦʿʘʚʘ ʫ ʩʠʩʪʝʤʫ, 

ʫʦʯʘʚʘʿʫ ʩʝ ʦʜʨʝʹʝʥʘ ʧʨʘʚʠʣʘ ʧʦʥʘʰʘʘˁ, ʪʘʢʦ ʠ ʧʨʝʜʚʠʹʘˁʘ ʧʦʥʘʰʘʘˁ ʩʠʩʪʝʤʘ ʢʘʦ 

ʦʜʛʦʚʦʨ ʥʘ ʧʨʦʤʝʥʝ ʫ ʩʘʤʦʤ ʩʠʩʪʝʤʫ ʠ ʦʢʨʫʞʝʫˁ. ʂʘʜʘ ʧʨʦʿʝʢʪʫʿʝʤʦ ʤʦʜʝʣ ʢʘʦ ʚʝʨʥʫ 

ʩʣʠʢʫ ʩʠʩʪʝʤʘ, ʿʝʜʥʦ ʦʜ ʢʫˀʯʥʠʭ ʧʠʪʘʘˁ ʥʘ ʢʦʿʝ ʪʨʝʙʘ ʦʜʛʦʚʦʨʠʪʠ ʿ ʝ: ʢʦʿʝ ʜʝʣʦʚʝ ʩʠʩʪʝʤʘ 

ʪʨʝʙʘ ʫʢʫˀʯʠʪʠ ʫ ʤʦʜʝʣ. ʅʘʤʝʥʘ ʤʦʜʝʣʘ ʧʨʝʜʦʜʨʝʹʫʿʝ ʢʦʿʝ ʜʝʣʦʚʝ/ʢʦʤʧʦʥʝʥʪʝ ʨʝʘʣʥʦʛ 

ʩʠʩʪʝʤʘ ʪʨʝʙʘ ʫʢʫˀʯʠʪʠ ʫ ʤʦʜʝʣ. ʅʘ ʩʘʤʦʤ ʧʦʯʝʪʢʫ ʤʦʜʝʣʦʚʘʘˁ ʥʠʿʝ ʤʦʛʫ˂ʝ 

ʝʢʩʧʣʠʮʠʪʥʦ ʦʜʨʝʜʠʪʠ ʢʦʿʝ ʩʫ ʪʦ ʚʘʨʠʿʘʙʣʝ (ʧʨʦʤʝʥʠˀʚʝ ʚʝʣʠʯʠʥʝ) ʠ ʧʦʥʘʰʘʘˁ ʩʠʩʪʝʤʘ 

(ʠʣʠ ʜʝʣʦʚʘ ʩʠʩʪʝʤʘ) ʙʠʪʥʝ ʟʘ ʤʦʜʝʣʦʚʘʝˁ ʩʠʩʪʝʤʘ ʠʣʠ ʝˁʛʦʚʠʭ ʜʝʣʦʚʘ. ɿʙʦʛ ʪʦʛʘ ʿʝ 

ʧʨʦʮʝʩ ʠʟʛʨʘʜʝˁ ʤʦʜʝʣʘ ʠʥʪʝʨʘʢʪʠʚʘʥ ʠ ʩʫʢʮʝʩʠʚʘʥ. ʇʨʝʪʧʦʩʪʘʚʢʝ ʚʝʟʘʥʝ ʟʘ ʧʨʚʫ 

ʚʝʨʟʠʿʠ ʤʦʜʝʣʘ ʩʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʠ ʤʦʨʘʿʫ ʧʨʦ˂ʠ ʦʙʘʚʝʟʥʫ  ʬʘʟʫ ʪʝʩʪʠʨʘʘˁ. ʊʝʩʪ ʬʘʟʘ 

ʠʟʠʩʢʫʿʝ ʜʝʬʠʥʠʩʘʝˁ ʢʨʠʪʝʨʠʿʫʤʘ ʢʦʿʠ ˂ʝ ʜʘʪʠ ʦʜʛʦʚʦʨ ʥʘ ʧʠʪʘʝˁ ʜʘ ʣʠ ʤʦʜʝʣ 

ʧʨʝʜʩʪʘʚʘˀ ʨʝʘʣʥʫ ʧʨʝʟʝʥʪʘʮʠʿʫ ʩʪʚʘʨʥʦʛ ʩʠʩʪʝʤʘ.  
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5 ʄʆɼɽʃ ʋʇʈɸɺɲɸɳɸ ɼʀɼAʂʊʀʏʂʆʄ 

ʌʃɽʂʉʀɹʀʃʅʆʄ ɴɽʃʀɱʆʄ  
 

 

ʄʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʜʠʜʘʢʪʠʯʢʦʤ ʬʣʝʢʩʠʙʠʣʥʦʤ ˂ʝʣʠʿʦʤ ʧʨʝʟʝʥʪʠʨʘʥ ʿʝ 

ʧʘʨʮʠʿʘʣʥʦ; ʢʘʦ ʫʧʨʘʚˀʘˁʝ ʪʝʭʥʦʣʦʰʢʠʤ ʧʦʩʪʫʧʢʦʤ, ʫʧʨʘʚˀʘˁʝ 

ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʫʧʨʘʚˀʘʯʢʠ ʤʫʣʪʠ ʘʛʝʥʪ ʩʠʩʪʝʤ  DFMC ʟʘʩʥʦʚʘʥʦʛ ʥʘ 

ʤʘʢʨʦ ʧʨʦʛʨʘʤʠʨʘˁʫ ʠ RFID. ʇʨʚʠ ʜʝʦ ʧʦʛʣʘʚˀʘ ʢʘʨʘʢʪʝʨʠʰʫ 

ʨʘʟʤʘʪʨʘˁʘ ʦ ʧʦʣʘʟʥʠʤ ʦʩʥʦʚʘʤʘ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ DFMC. ɼʨʫʛʠ ʠ 

ʪʨʝ˂ʠ ʜʝʦ ʧʦʛʣʘʚˀʘ ʢʘʨʘʢʪʝʨʠʰʝ ʠʤʧʣʝʤʝʥʪʠʨʘʥʦ ʧʘʨʘʤʝʪʘʨʩʢʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ ʠ ʫʧʨʘʚˀʘˁʝ ʪʨʘʥʩʧʦʨʪʦʤ ʢʘʦ ʦʩʥʦʚʘ ʧʨʠʤʝˁʝʥʝ RFID 

ʪʝʭʥʦʣʦʛʠʿʝ. ʏʝʪʚʨʪʠ ʜʝʦ ʧʦʛʣʘʚˀʘ ʜʝʬʠʥʠʰʝ ʤʫʣʪʠʘʛʝʥʩʢʠ ʫʧʨʘʚˀʘʯʢʠ 

ʩʠʩʪʝʤ DFMC ʟʘʩʥʦʚʘʥ ʥʘ ʧʨʝʜʦʯʝʥʠʤ ʧʦʩʪʘʚʢʘʤʘ. ʄʫʣʪʠʘʛʝʥʩʢʠ 

ʩʠʩʪʝʤ DFMC ʧʨʝʜʦʯʝʥ  ʿʝ ʟʘ ʜʚʘ ʚʘʨʠʿʘʥʪʥʘ ʨʝʰʝˁʘ ʨʦʙʦʪʩʢʦʛ ʩʠʩʪʝʤʘ; 

ʦʩʥʦʚʥʠ ʨʦʙʦʪʩʢʠ ʩʠʩʪʝʤ ʠ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʠ ʨʦʙʦʪʩʢʠ ʩʠʩʪʝʤ. ʊʘʢʦʹʝ 

ʧʦʩʝʙʥʦ ʩʝ ʠʟʜʚʘʿʘʿʫ ʫʦʯʝʥʝ ʧʨʝʜʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝˁʘ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʠʭ 

ʨʦʙʦʪʩʢʠʭ ʩʠʩʪʝʤʘ.  

 

5.1 ʇʦʣʘʟʥʘ ʨʘʟʤʘʪʨʘˁʘ ʦ ʤʦʜʝʣʫ ʫʧʨʘʚˀʘˁʘ DFMC 

 

ʐʠʨʦʢ ʩʧʝʢʪʘʨ ʧʨʦʿʝʢʘʪʘ ʤʦʜʝʣʠʨʘˁʘ ʧʦʢʨʝ˂ʝ ʩʝ ʜʠʿʘʛʨʘʤʠʤʘ ʧʨʠʤʝʥe ʢʘʢʦ ʙʠ ʩʝ 

ʧʨʠʢʘʟʘʣʦ ʢʦʿʝ ʩʝ ʚʨʩʪʝ ʘʢʮʠʿʘ ʜʦʛʘʹʘʿʫ ʫʥʫʪʘʨ ʧʦʩʪʦʿʝ˂ʝʛ ʩʠʩʪʝʤʘ ʠ ʩʠʩʪʝʤʫ ʫ ʨʘʟʚʦʿʫ, ʘ 

ʩʚʝ ʫ ʮʠˀʫ ʨʝʘʣʠʟʘʮʠʿʝ ʠʜʝʿʝ. ʆʚʝ ʚʨʩʪʝ ʜʠʿʘʛʨʘʤʘ ʧʨʠʢʘʟʫʿʫ ʩʪʨʫʢʪʫʨʫ ʠ ʧʦʥʘʰʘˁʝ 

ʩʫʙʿʝʢʪʘ ʥʘ ʥʘʿʚʠʰʝʤ ʥʠʚʦʫ ʘʧʩʪʨʘʢʮʠʿʝ ʠ ʥʝ ʦʧʠʩʫʿʫ ʧʨʝʜʤʝʪ ʜʝʪʘˀʥʦ. ɼʠʿʘʛʨʘʤ ʩʣʫʯʘʿʘ 

ʿʝ ʧʨʝʩʫʜʘʥ ʟʘ ʧʨʠʢʘʟʠʚʘˁʝ ʦʜʥʦʩʘ ʤʝʹʫ ʘʢʪʝʨʠʤʘ ʠ ʢʦʨʠʰ˂ʝˁʝ ʩʣʫʯʘʿʝʚʘ ʩʠʩʪʝʤʘ. UML 

(ʝʥʛ. Unifed Modeling Language)  ʿʝ ʦʙʿʝʜʠˁʝʥʠ ʚʠʟʫʝʣʥʠ ʿʝʟʠʢ ʟʘ ʧʦʩʣʦʚʥʦ ʠ ʩʦʬʪʚʝʨʩʢʦ 

ʤʦʜʝʣʠʨʘˁʝ ʫ ʩʚʠʤ ʬʘʟʘʤʘ ʨʘʟʚʦʿʘ ʠ ʟʘ ʩʚʝ ʪʠʧʦʚʝ ʩʠʩʪʝʤʘ, ʢʘʦ ʠ ʟʘ ʤʦʜʝʣʦʚʘˁʝ ʢʦʿʠʤ 

ʩʝ ʜʝʬʠʥʠʰʫ ʩʪʘʪʠʯʢʝ ʩʪʨʫʢʪʫʨʝ ʠ ʜʠʥʘʤʠʯʢʦ ʧʦʥʘʰʘˁʝ (ʄʦʜʝʣʦʚʘˁʝ ʘʧʣʠʢʘʮʠʿʝ 

ʢʦʨʠʰ˂ʝˁʝʤ UMLïʘ, https://www.vps.ns.ac.rs/ Materijal/mat540.pdf ). UML ʩʣʫʞʠ ʜʘ ʙʠ ʩʝ 

ʫʩʧʦʩʪʘʚʠʣʘ ʝʢʩʧʣʠʮʠʪʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʦʙʿʝʢʪʥʦ-ʦʨʿʝʥʪʠʩʘʥʠʭ ʢʦʥʮʝʧʘʪʘ ʠ ʠʟʚʨʰʥʦʛ 

ʢʦʜʘ. ʉʭʦʜʥʦ ʪʦʤʝ, ʧʦʪʨʝʙʥʘ ʿʝ ʧʨʠʤʝʥʘ ʫʥʠʚʝʨʟʘʣʥʦʛ ʿʝʟʠʢʘ ʥʘʤʝˁʝʥʦʛ ʟʘ ʦʙʿʝʢʪʥʦ-

ʦʨʿʝʥʪʠʩʘʥʦ ʤʦʜʝʣʦʚʘˁʝ. ʉʚʘʢʘʢʦ ʪʦ ʿʝ UML ʛʨʘʬʠʯʢʠ ʿʝʟʠʢ ʟʘ ʚʠʟʫʝʣʠʟʘʮʠʿʫ, 

ʩʧʝʮʠʬʠʢʘʮʠʿʫ, ʢʦʥʩʪʨʫʠʩʘˁʝ ʠ ʜʦʢʫʤʝʥʪʦʚʘˁʝ ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʩʢʝ ʧʦʜʨʰʢʝ ʢʘʦ ʠ ʟʘ 

ʨʘʟʚʦʿ ʨʘʟʣʠʯʠʪʠʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ, ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʠ ʜʨʫʛʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʜʘʪʘʢʘ. 

ʂʦʨʠʩʪʠ ʩʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʬʘʟʘʤʘ ʨʘʟʚʦʿʘ, ʦʜ ʩʧʝʮʠʬʠʢʘʮʠʿʝ ʟʘʭʪʝʚʘ ʜʦ ʪʝʩʪʠʨʘˁʘ 

ʟʘʚʨʰʝʥʠʭ, ʛʦʪʦʚʠʭ ʩʠʩʪʝʤʘ. UML ʥʦʪʘʮʠʿʘ ʥʫʜʠ ʨʘʟʣʠʯʠʪʝ ʜʠʿʘʛʨʘʤʝ ʟʘ ʨʘʟʣʠʯʠʪʝ 

ʩʚʨʭʝ, ʤʦ˂ʘʥ ʿʝ ʠ ʙʦʛʘʪ ʦʧʮʠʿʘʤʘ ʧʨʠʤʝʥʝ. UML ʜʠʿʘʛʨʘʤʠ ʠʤʘʿʫ ʿʘʩʥʦ ʜʝʬʠʥʠʩʘʥʫ 

ʩʝʤʘʥʪʠʢʫ ʢʦʿʘ ʥʝ ʟʘʚʠʩʠ ʦʜ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʠ ʧʨʦʮʝʩʘ. UML ʧʦʜʨʞʘʚʘ ʘʧʩʪʨʘʢʮʠʿʝ ʠ 

ʠʤʘ ʰʠʨʦʢʫ ʧʨʠʤʝʥʫ ʠ ʢʦʨʠʩʪ. 
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ʅʘ ʩʣʠʮʠ 5.1 ʰʝʤʘʪʩʢʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʫʣʦʛʘ  ʦʧʝʨʘʪʝʨʘ ʩʠʩʪʝʤʘ ʠ ˁʝʛʦʚʝ ʤʦʛʫ˂ʥʦʩʪʠ ʫ 

ʧʨʦʮʝʩʫ ʢʦʤʫʥʠʢʘʮʠʿʝ ʩa FMC ʠʥʪʝʨʬʝʿʩʦʤ, ʦʜʥʦʩʥʦ ʫʢʘʟʫʿʝ ʥʘ ʤʦʛʫ˂ʘ ʟʘʜʫʞʝˁʘ 

ʦʧʝʨʘʪʝʨʘ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʫʧʨʘʚˀʘˁʘ (ʢʦʥʪʨʦʣʝ) ʠ ʥʘʜʟʦʨʘ ʩʠʩʪʝʤʘ. ʄʘʰʠʥʩʢʘ ʦʙʨʘʜʘ ʿʝ 

ʩʣʫʯʘʿ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʢʦʿʠ ʿʝ ʛʨʫʧʠʩʘʥ ʠ ʧʨʠʢʘʟʘʥ ʫ ʩʫʩʝʜʥʦʤ ʧʨʘʚʦʫʛʘʦʥʠʢʫ; ʧʦʚʝʟʘʥ 

ʩʘ ʦʟʥʘʯʝʥʦʤ ʪʨʦʫʛʣʘʩʪʠʤ ʩʪʨʝʣʠʮʦʤ. ʄʘʰʠʥʩʢʘ ʦʙʨʘʜʘ ʠʤʘ ʧʝʪ ʩʧʝʮʠʿʘʣʠʟʘʮʠʿʘ, ʢʦʿʝ 

ʩʫ ʥʘʟʥʘʯʝʥʝ ʝʣʠʧʩʦʤ ʫ ʧʨʘʚʦʫʛʘʦʥʠʢʫ ʢʦʿʠ ʩʘʜʨʞʠ: ʦʙʨʘʜʫ ʥʘ ʩʪʨʫʛʫ ʠ ʛʣʦʜʘʣʠʮʠ,  

ʢʦʨʠʩʪʠ ʟʘ ʪʨʘʥʩʧʦʨʪ ʠ ʤʘʥʠʧʫʣʘʮʠʿʫ ʦʙʨʘʜʮʠʤʘ ˂ʝʣʠʿʩʢʠ ʨʦʙʦʪ ʢʦʤʝ ʿʝ ʧʨʠʜʦʜʘʪʘ 

ʧʝʨʠʬʝʨʥʘ ʦʩʘ, ʠ ʠʤʘ ʤʦʛʫ˂ʥʦʩʪ ʜʝʪʝʢʮʠʿʝ ʧʫʪʝʤ ʩʝʥʟʦʨʘ ʧʨʠʩʫʩʪʚʦ ʧʨʠʧʨʝʤʘʢʘ ʥʘ 

ʜʦʜʘʚʘʯʠʤʘ ʢʘʦ ʫʧʨʘʚˀʘˁʝ ʠʩʪʠʭ. ʆʚʠʤ ʿʝ ʦʙʫʭʚʘ˂ʝʥʘ ʢʦʥʪʨʦʣʘ ʧʨʦʮʝʩʘ ʢʘʦ ʠ 

ʤʦʛʫ˂ʥʦʩʪ ʯʠʪʘˁʘ/ʧʠʩʘˁʘ ʧʨʠʤʝʥʦʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ.  

   

ʉʣʠʢʘ 5.1 ʆʧʠʩ ʠʥʪʝʨʬʝʿʩʘ FMC 

 

UML ʜʠʿʘʛʨʘʤ ʦʙʿʝʢʘʪʘ, ʩʣʠʢʘ 5.2, ʧʦʢʘʟʫʿʝ ʩʪʘʪʠʯʢʝ ʘʩʧʝʢʪʝ ʙʣʦʢʦʚʘ ʩʠʩʪʝʤʘ. ʉʪʘʥʠʮʘ 

ʩʘʜʨʞʠ ʥʝʢʦʣʠʢʦ ʠʟʚʦʨʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʤʝʭʘʥʠʯʢʝ ʠ ʝʣʝʢʪʨʠʯʥʝ ʢʦʤʧʦʥʝʥʪʝ ʠ 

ʧʦʚʝʟʘʥʠ ʩʫ ʧʫʪʝʤ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʨʘʯʫʥʘʨʘ (PC). ʉʪʘʥʠʮa ʬʦʨʤʠʨʘ ʤʨʝʞʫ ʢʦʿʘ ʿʝ 

ʧʦʚʝʟʘʥʘ ʩʘ ʠʥʪʝʨʬʝʿʩʦʤ.  
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ʉʣʠʢʘ 5.2 UML ʦʙʿʝʢʪʥʠ ʜʠʿʘʛʨʘʤ FMC 

FMC ʩʘʜʨʞʠ ʜʚʝ CNC ʤʘʰʠʥʝ (ʩʪʨʫʛ ʠ ʛʣʦʜʘʣʠʮʫ), ʨʦʙʦʪ ʩʘ ʧʝʨʠʬʝʨʥʦʤ ʦʩʦʤ ʢʘʦ 

ʪʨʘʥʩʧʦʨʪʥʠʤ ʩʠʩʪʝʤʦʤ, ʥʝʢʦʣʠʢʦ ʫʨʝʹʘʿʘ (ʜʦʜʘʚʘʯʘ), ʘʧʣʠʢʘʮʠʿʘ, ʢʘʦ ʠ RFID 

ʯʠʪʘʯʝ/ʧʠʩʘʯʝ, ʢʦʿʠ  ʩʫ ʠʥʪʝʛʨʠʩʘʥʠ ʫ ʠʥʜʫʩʪʨʠʿʩʢʠ ʨʘʯʫʥʘʨ (PC) ʠ ʧʦʚʝʟʘʥʠ ʩʫ ʫ 

ʩʘʙʠʨʥʠʮʫ ʧʦʜʘʪʘʢʘ (ʩʣʠʢʘ 5.3). UML ʜʠʿʘʛʨʘʤ ʩʝʢʚʝʥʮʠ ʩʪʘʥʠʮʝ ˂ʝ ʧʦʤʦ˂ʠ 

ʘʥʘʣʠʟʘʪʦʨʠʤʘ ʠ ʧʨʦʛʨʘʤʝʨʠʤʘ ʩʠʩʪʝʤʘ ʜʘ ʨʘʟʫʤʝʿʫ ʜʠʥʘʤʠʢʫ ʧʦʥʘʰʘˁʘ ʫ ˂ʝʣʠʿʠ. ʉʚʠ 

ʯʠʥʠʦʮʠ ʫ ʩʠʩʪʝʤʫ ʠʥʪʝʛʨʠʩʘʥʠ ʩʫ ʫ ʠʥʬʦʨʤʘʮʠʦʥʝ ʧʦʜʘʪʢʝ ʦ ʦʙʨʘʜʢʫ, ʧʨʠʤʘˁʝʤ 

ʧʦʨʫʢʝ ʩʘ ʧʨʠʣʝʧˀʝʥʦʛ ʪʘʛʘ ʫ ʮʠˀʫ ʠʟʚʨʰʘʚʘˁʘ ʟʘʜʘʪʢʘ. RFID R/W ʧʨʦʩʣʝʹʫʿʝ ʧʨʚʦ 

ʧʦʨʫʢʫ ʩʘ ʜʝʣʘ ʠ ʥʘ ʦʩʥʦʚʫ ˁʝʛʦʚʦʛ ʩʘʜʨʞʘʿʘ ʨʘʯʫʥʘʨʫ. ɼʝʦ ʧʦʨʫʢʝ ʩʘ RFID ʪʘʛʘ ʙʠ˂ʝ 

ʧʨʦʩʣʝʹʝʥ ʦʜʛʦʚʘʨʘʿʫ˂ʦʿ ʤʘʰʠʥʠ, ʠ ʨʦʙʦʪʫ ʟʘ ʜʘˀʝ ʘʢʮʠʿʝ (ʥʧʨ. ʦʙʨʘʜʝ ʠʣʠ 

ʤʘʥʠʧʫʣʘʮʠʿʝ). ʉʘ PC ʨʘʯʫʥʘʨʘ ʢʦʥʪʨʦʣʝʨ ʜʦʙʠʿʘ ʜʝʦ ʟʘʧʠʩʘ ʥʘʤʝˁʝʥ ʢʨʝʪʘˁʫ ʨʦʙʦʪʘ. 

ʅʝʢʦʣʠʢʦ ʦʧʝʨʘʮʠʿʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʨʘʟʣʠʯʠʪʦʤ ʩʮʝʥʘʨʠʿʫ ʤʦʞʝ ʩʝ ʠʟʚʨʰʠʪʠ 

(ʧʨʠʤʝʥʠʪʠ) ʫ ʤʘʰʠʥʩʢʦʿ ʦʙʨʘʜʠ ʢʘʦ ʠ ʫ ʤʘʥʠʧʫʣʘʮʠʿʠ ʦʙʨʘʜʢʦʤ. ʀʟ ʪʠʭ ʨʘʟʣʦʛʘ ʩʣʠʢʘ 

4.3 ʧʨʠʢʘʟʫʿʝ ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʫ ʦʧʝʨʘʮʠʿʫ ʢʦʿʘ ʩʝ ʤʦʞʝ ʧʨʠʤʝʥʠʪʠ. ʉʚʝ ʦʩʪʘʣʝ ʦʧʝʨʘʮʠʿʝ 

ʢʦʿʝ ʩʫ ʧʨʠʤʝʥˀʠʚʝ, ʘ ʜʦʙʠʿʝʥʝ ʢʘʦ ʠʥʬʦʨʤʘʮʠʿʝ ʩʘ ʪʘʛʘ ʤʦʛʫ ʩʝ ʜʠʟʘʿʥʠʨʘʪʠ ʠ ʠʟʚʨʰʠʪʠ 

ʥʘ ʩʣʠʯʘʥ ʥʘʯʠʥ. ɿʘʚʨʰʥʠ ʜʝʦ ʘʢʪʠʚʥʦʩʪʠ ʤʦʞʝ (ʘ ʠ ʥʝ ʤʦʨʘ) ʙʠʪʠ ʧʦʚʨʘʪʥʠ ʟʘʧʠʩ ʦ 

ʥʦʚʦʤ ʟʘʜʘʪʢʫ ʠʣʠ ʠʥʬʦʨʤʘʮʠʿʠ. 

ɼʠʿʘʛʨʘʤ ʘʢʪʠʚʥʦʩʪʠ ʿʝ ʧʦʿʝʜʥʦʩʪʘʚˀʝʥ ʧʨʠʢʘʟ ʦʥʦʛʘ ʰʪʦ ʩʝ ʜʦʛʘʹʘ ʟʘ ʚʨʝʤʝ ʦʧʝʨʘʮʠʿʝ 

ʠʣʠ ʧʨʦʮʝʩʘ. ʇʦʢʘʟʫʿʝ ʢʦʨʘʢʝ ʫ ʦʧʝʨʘʮʠʿʠ ʠʣʠ ʧʨʦʮʝʩʫ, ʢʦʿʠ ʩʫ ʥʘʟʚʘʥʠ ʘʢʪʠʚʥʦʩʪʠ, ʘʣʠ 

ʠ ʪʘʯʢʝ ʦʜʣʫʢʝ (ʝʥʛ. Decision points) ʠ ʛʨʘʥʝ (ʦʛʨʘʥʢʝ). ʂʦʨʠʩʪʠ ʩʝ ʥʧʨ. ʟʘ ʧʨʠʢʘʟʠʚʘˁʝ 

ʧʦʩʣʦʚʥʦʛ ʧʨʦʮʝʩʘ ʠʣʠ ʦʧʝʨʘʮʠʿʝ. 
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ʉʣʠʢʘ 5.3 UML ʩʝʢʚʝʥʮʠʿʘʣʥʠ ʜʠʿʘʛʨʘʤ FMC 

ʅʘ ʩʣʠʮʠ 5.4 ʧʨʠʢʘʟʘʥ ʿʝ ʜʠʿʘʛʨʘʤ ʘʢʪʠʚʥʦʩʪʠ. ɿʘʭʪʝʚ ʟʘ ʧʦʯʝʪʥʫ ʘʢʪʠʚʥʦʩʪ ʿʝ ʫʚʦʹʝˁʝ 

ʥʦʚʦʛ ʦʙʨʘʜʢʘ  ʢʦʿʝ ʧʦʪʠʯʝ ʦʜ ʠʥʪʝʨʬʝʿʩʘ, ʘ ʫʧʫ˂ʫʿʝ ʩʝ ʜʦʜʘʚʘʯʫ ʦʙʨʘʜʘʢʘ. ʋ ʦʚʦʤ ʜʝʣʫ 

ʨʘʟʤʘʪʨʘˁʘ ʤʦʨʘ ʩʝ ʫʚʝʩʪʠ ʫʩʣʦʚ (ʦʛʨʘʥʠʯʝˁʝ) ʜʘ ʧʨʠʧʨʝʤʘʢ ʠʤʘ ʟʘʣʝʧˀʝʥ ʪʘʛ 

ʩʥʘʙʜʝʚʝʥ ʧʦʪʨʝʙʥʠʤ ʟʘʧʠʩʦʤ. ɿʘʧʠʩ ʧʦʜʨʘʟʫʤʝʚʘ ʧʘʨʘʤʝʪʨʝ ʦʙʨʘʜʝ ʢʦʥʢʨʝʪʥʦʛ ʜʝʣʘ 

ʢʦʿʠ ʩʝ  ʧʨʦʩʣʝʹʫʿʫ ʦʧʰʪʝʤ CNC ʧʨʦʛʨʘʤʫ. ʇʦ ʩʣʠʯʥʦʤ ʧʨʠʥʮʠʧʫ ʨʦʙʦʪʩʢʘ ʩʪʨʫʢʪʫʨʘ 

ʜʦʙʠʿʘ ʜʝʣʦʚʝ ʧʨʦʛʨʘʤʘ ʢʦʿʝ ʪʨʝʙʘ ʧʨʠʜʨʫʞʠʪʠ ʦʩʥʦʚʥʦʤ ʧʨʦʛʨʘʤʫ ʠ/ʠʣʠ ʤʦʜʠʬʠʢʦʚʘʥʝ 

(ʥʦʚʝ) ʪʘʯʢʝ ʢʦʿʝ ʿʝ ʧʦʪʨʝʙʥʦ ʟʘʤʝʥʠʪʠ. ʈʦʙʦʪ ʫ ʩʘʜʝʿʩʪʚʫ ʩʘ ʫʧʨʘʚˀʠʚʠʤ ʧʦʜʩʠʩʪʝʤʠʤʘ 

CNC ʤʘʰʠʥʘʤʘ ʧʦʩʪʘʚˀʘ ʦʙʨʘʜʘʢ ʫ ʧʦʤʦ˂ʥʠ ʧʨʠʙʦʨ ʟʘ ʩʪʝʟʘˁʝ, ʠʟʣʘʟʠ ʠʟ ʟʦʥʝ ʦʙʨʘʜʝ, 

ʧʦʩʣʝ ʯʝʛʘ ʤʦʛʫ ʥʘʩʪʫʧʠʪʠ ʧʨʦʮʝʩʥʝ ʨʘʜˁʝ ʠ ʦʧʝʨʘʮʠʿʝ ʥʘ ʦʙʨʘʜʢʫ. ʇʦ ʟʘʚʨʰʝʥʦʿ 

ʦʧʝʨʘʮʠʿʠ ʥʘ ʩʣʠʯʘʥ ʥʘʯʠʥ ʨʦʙʦʪ ʧʨʦʩʣʝʹʫʿʝ ʦʙʨʘʜʘʢ ʟʘ ʥʦʚʫ ʦʧʝʨʘʮʠʿʫ (ʠʩʪʫ ʠ ʠʣʠ ʜʨʫʛʫ 

ʤʘʰʠʥʫ), ʧʨʠʚʨʝʤʝʥʦ ʦʜʣʘʞʝ ʜʝʦ ʠʣʠ ʘʢʦ ʿʝ ʜʝʦ ʫ ʧʦʪʧʫʥʦʩʪʠ ʦʙʨʘʹʝʥ ʩʣʝʜʠ ʪʨʘʿʥʦ 

ʦʜʣʘʛʘˁʝ ʠʩʪʦʛ. 
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ʉʣʠʢʘ 5.4 UML ʜʠʿʘʛʨʘʤ ʘʢʪʠʚʥʦʩʪʠ FMC 

ɿʘ ʧʦʪʨʝʙʝ ʥʦʚʦʛ ʟʘʜʘʪʢʘ ʤʦʛʫ˂ ʿʝ ʠ ʥʦʚʠ ʟʘʧʠʩ ʥʘ RFID ʪʘʛʫ, ʢʦʿʠ ʧʦ ʩʣʠʯʥʦʤ ʩʮʝʥʘʨʠʿʫ 

ʚʨʘ˂ʘ ʦʙʨʘʜʘʢ ʫ ʧʨʦʮʝʩ ʦʙʨʘʜʝ.  ʂʨʠʪʝʨʠʿʫʤ ʟʘ ʫʚʦʹʝˁʝ ʥʦʚʦʛ ʜʝʣʘ ʫ ʧʨʦʮʝʩ ʿʝ:  
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¶ ʧʨʘʟʥʦ ʤʝʹʫʩʢʣʘʜʠʰʪʝ ʠ ʩʣʦʙʦʜʥʘ CNC ʤʘʰʠʥʘ,  

¶ ʧʨʠʩʫʩʪʚʦ ʜʝʣʘ ʫ ʧʨʠʚʨʝʤʝʥʦʤ ʩʢʣʘʜʠʰʪʫ ʢʦʿʝ ʯʝʢʘ ʤʦʛʫ˂ʥʦʩʪ ʦʙʨʘʜʝ (ʥʘ CNC 

ʤʘʰʠʥʠ ʢʦʿʘ ʿʝ ʧʨʝʪʭʦʜʥʦ ʙʠʣʘ ʟʘʫʟʝʪʘ) ʠ 

¶ ʩʣʦʙʦʜʥʘ CNC ʤʘʰʠʥʘ, ʟʘ ʫʚʦʹʝˁʝ ʧʨʠʦʨʠʪʝʪʥʦʛ ʦʙʨʘʜʢʘ.  

ʇʦʩʝʙʘʥ ʩʣʫʯʘʿ ʿʝ ʤʦʛʫ˂ʥʦʩʪ ʨʝʘʣʠʟʘʮʠʿʝ ʠʩʪʠʭ ʟʘʭʚʘʪʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʪʠʧʦʚʠʤʘ ʤʘʰʠʥʘ 

(ʥʧʨ. ʙʫʰʝˁʝ ʩʘʦʩʥʠʭ ʨʫʧʘ ʥʘ ʮʠʣʠʥʜʨʠʯʥʦʤ ʦʙʨʘʜʢʫ), ʰʪʦ ʿʝ ʫ ʜʦʤʝʥʫ ʫʧʨʘʚˀʘˁʘ. ʆʚʘ 

ʧʦʩʝʙʥʦʩʪ ʿʝ ʧʨʠʤʝʥˀʠʚʘ  ʫ ʩʠʪʫʘʮʠʿʠ ʢʚʘʨʘ ʠʣʠ ʧʣʘʥʩʢʦʛ ʦʜʨʞʘʚʘˁʘ ʿʝʜʥʝ ʦʜ CNC 

ʤʘʰʠʥʘ.  

 

5.2 ʄʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʪʝʭʥʦʣʦʰʢʠʤ ʧʦʩʪʫʧʢʦʤ DFMC 

 

ʂʘʜ ʿʝ CNC ʤʘʰʠʥʘ ʫʢˀʫʯʝʥʘ ʫ ʬʣʝʢʩʠʙʠʣʥʫ ʧʨʦʠʟʚʦʜˁʫ ʪʘʜʘ ʤʦʞʝʤʦ ʛʦʚʦʨʠʪʠ ʦ 

ʦʛʨʘʥʠʯʝʥʦʿ ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʢʘʦ ʧʦʩʣʝʜʠʮʠ ʙʨʟʝ ʠʟʤʝʥʝ ʧʨʦʛʨʘʤʘ ʢʦʿʘ ʜʠʨʝʢʪʥʦ ʫʪʠʯʝ ʥʘ 

ʦʧʪʝʨʝ˂ʝˁʝ ʨʘʯʫʥʘʨʩʢʠʭ ʨʝʩʫʨʩʘ. ʅʝʜʦʚʦˀʥʘ ʙʨʟʠʥʘ ʦʜʟʠʚʘ ʥʘ ʙʨʟʝ ʧʨʦʤʝʥʝ 

ʧʨʦʠʟʚʦʜʥʦʛ ʧʨʦʛʨʘʤʘ ʢʦʜ  ʢʣʘʩʠʯʥʠʭ ʤʨʝʞʥʠʭ ʦʢʨʫʞʝˁʘ, ʥʘ ʨʝʣʘʮʠʿʠ ˂ʝʣʠʿʩʢʠ ʩʝʨʚʝʨ 

FMC (ʨʘʯʫʥʘʨ) - DNC ʨʘʯʫʥʘʨ - CNC ʤʘʰʠʥʘ ʤʦʞʝ  ʙʠʪʠ ʧʦʪʝʥʮʠʿʘʣʥʦ ʥʘʜʦʢʥʘʜʠʚʘ 

ʧʨʠʤʝʥʦʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ, ʢʦʿʘ ʩʝ ʦʛʣʝʜʘ ʫ ʧʦʚʝ˂ʘˁʫ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʨʝʹʝʥʠʭ 

ʨʘʯʫʥʘʨʘ ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ. ʊʘʜʘ ʨʘʯʫʥʘʨʠ ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ ʜʦʙʠʿʘʿʫ ʥʘ ʟʥʘʯʘʿʫ ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʨʝʹʘʰˁʫ ʜʝʣʠʤʠʯʥʫ ʘʫʪʦʥʦʤʥʫ ʢʦʥʪʨʦʣʫ, ʧʦʩʪʘʿʫ ʘʫʪʦʥʦʤʥʠ ʠ ʥʠʩʫ ʟʘʚʠʩʥʠ ʦʜ 

ʩʝʨʚʝʨʘ.   

Aʢʦ ʩʝ ʦʧʰʪʝʤ CNC ʧʨʦʛʨʘʤʫ ʧʨʠʜʦʜʘʿʫ ʧʘʨʘʤʝʪʨʠ (ʫ ʨʘʟʤʘʪʨʘˁʫ ʟʘ SINUMERIK 

ʫʧʨʘʚˀʘʯʢʝ ʿʝʜʠʥʠʮʝ ʪʦ ʩʫ R ʧʘʨʘʤʝʪʨʠ) ʠ ʧʨʦʤʝʥˀʠʚʝ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʟʘʭʚʘʪʝ ʫʥʫʪʘʨ 

ʦʧʝʨʘʮʠʿʝ, ʢʦʿʠ ʩʫ ʧʨʦʯʠʪʘʥʠ ʩʘ ʪʘʛ-ʘ ʟʘʣʝʧˀʝʥʦʛ ʟʘ ʨʘʜʥʠ ʧʨʝʜʤʝʪ, ʪʘʜʘ ʦʧʰʪʠ ʧʨʦʛʨʘʤ 

ʧʦʩʪʘʿʝ ʧʦʩʝʙʘʥ ʪʿ. ʦʥʘʿ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʢʦʥʢʨʝʪʘʥ ʨʘʜʥʠ ʧʨʝʜʤʝʪ. ʅʘ ʩʣʠʮʠ 5.5. 

ʧʨʠʢʘʟʘʥʘ ʿʝ ʙʣʦʢ ʰʝʤʘ ʧʨʦʛʨʘʤʘ ʥʘʤʝˁʝʥʘ ʦʙʨʘʜʠ ʩʪʨʫʛʘˁʝʤ. ʊʝʭʥʦʣʦʰʢʠ ʧʦʩʪʫʧʘʢ ʿʝ 

ʧʦʟʥʘʪ, ʨʝʜʦʩʣʝʜ ʟʘʭʚʘʪʘ ʿʝ ʪʘʯʥʦ ʦʜʨʝʹʝʥ, ʧʨʦʜʫʢʪ ʿʝ ʝʢʩʧʝʨʪ ʟʥʘˁʘ, ʘ ʢʘʦ ʪʘʢʘʚ ʿʝ 

ʩʘʩʪʘʚʥʠ ʝʣʝʤʝʥʘʪ ʫ ʜʦʤʝʥʫ ʢʣʘʩʠʯʥʝ CAD-CAM ʪʝʭʥʦʣʦʛʠʿʝ ʟʘ ʦʙʨʘʜʫ ʩʪʨʫʛʘˁʝʤ.  

ɿʘʧʠʩʠ ʧʨʦʯʠʪʘʥʠ ʩʘ RFID ʯʠʪʘʯʘ ʧʨʝʚʦʜʝ ʩʝ ʫ ʦʙʣʠʢ ʧʦʛʦʜʘʥ ʟʘ ʩʧʘʿʘˁʝ ʩʘ ʦʧʰʪʠʤ CNC 

ʧʨʦʛʨʘʤʦʤ (ʤʘʢʨʦ ʧʨʦʛʨʘʤʦʤ). ʉʪʨʫʢʪʫʨʥʦ ʧʦʩʤʘʪʨʘʥʦ ʥʦʚʦʥʘʩʪʘʣʠ ʬʘʿʣ ʯʠʥʝ R 

ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʢʦʨʝʩʧʦʥʜʠʨʘʿʫ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʧʘʨʘʤʝʪʨʠʤʘ ʧʨʦʮʝʜʫʨʘʤʘ/ʮʠʢʣʫʩʠʤʘ 

ʦʧʰʪʝʛ ʧʨʦʛʨʘʤʘ, ʠ  ʚʘʨʠʿʘʙʣʘʤʘ ʟʘʭʚʘʪʘ ʦʙʨʘʜʘ ʢʦʿʠ ʤʦʛʫ ʫʟʝʪʠ ʚʨʝʜʥʦʩʪ 0 ʠʣʠ 1. Aʢʦ 

ʿʝ ʚʨʝʜʥʦʩʪ ʚʘʨʠʿʘʙʣʝ ʟʘʭʚʘʪʘ 0 ʪʘʜʘ ʧʨʦʛʨʘʤ ʥʝ ʠʟʚʨʰʘʚʘ ʪʘʿ ʟʘʭʚʘʪ. ʆʚʘʿ ʠʩʢʘʟ ʫ ʙʣʦʢ 

ʜʠʿʘʛʨʘʤʫ ʦʜʛʦʚʘʨʘ ʛʨʘʥʠ IF ʥʘʨʝʜʙʠ Ăʥʝò. ʉʫʧʨʦʪʥʦ, ʘʢʦ ʚʘʨʠʿʘʙʣʘ ʟʘʭʚʘʪʘ ʠʤʘ ʚʨʝʜʥʦʩʪ 

1 ʪʘʜʘ ʩʝ ʠʟʚʦʜʠ ʜʝʦ ʧʨʦʛʨʘʤʘ ʥʘʤʝˁʝʥ ʪʦʿ ʧʨʦʮʝʜʫʨʠ/ʮʠʢʣʫʩʫ. CNC ʧʨʦʛʨʘʤ ʿʝ 

ʘʫʪʦʥʦʤʘʥ, ʘ ʨʝʜʦʩʣʝʜ ʟʘʭʚʘʪʘ ʫ ʦʢʚʠʨʫ ʦʧʝʨʘʮʠʿʝ ʿʝ ʫʪʚʨʹʝʥ ʥʘ ʙʘʟʠ ʝʢʩʧʝʨʪ ʟʥʘˁʘ ʪʿ. 

ʪʘʯʥʦ ʜʝʬʠʥʠʩʘʥ. 

Aʢʦ ʙʠ ʩʝ ʫʢʘʟʘʣʘ ʧʦʪʨʝʙʘ ʟʘ ʧʨʦʤʝʥʦʤ ʨʝʜʦʩʣʝʜʘ ʟʘʭʚʘʪʘ ʫ ʦʧʝʨʘʮʠʿʠ (ʩʣʫʯʘʿʝʚʠ ʢʘʜ 

ʢʦʨʠʩʥʠʢ ʠʩʢʫʩʪʚʝʥʦ ʠʤʘ ʩʘʟʥʘˁʘ ʠ ʧʦʪʨʝʙʫ ʟʘ ʜʨʫʛʘʯʠʿʠʤ ʨʝʜʦʩʣʝʜʦʤ ʟʘʭʚʘʪʘ), 

ʢʦʨʠʩʥʠʢ ʤʦʞʝ ʩʘʤʦʩʪʘʣʥʦ ʧʨʠʩʪʫʧʠʪʠ ʠʟʤʝʥʠ ʦʧʰʪʝʛ CNC ʧʨʦʛʨʘʤʘ, ʰʪʦ ʠʟʠʩʢʫʿʝ 

ʜʦʙʨʦ ʧʦʟʥʘʚʘˁʝ ʧʨʦʛʨʘʤʠʨʘˁʘ ʫ G ʢʦʜʫ ʠ ʬʣʝʢʩʠʙʠʣʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ. ʆʛʨʘʥʠʯʘʚʘʿʫ˂ʠ 

ʬʘʢʪʦʨ ʧʨʝʜʦʯʝʥ ʫ ʧʨʝʪʭʦʜʥʦʿ ʤʝʪʦʜʦʣʦʛʠʿʠ ʿʝ ʢʘʧʘʮʠʪʝʪ ʤʝʤʦʨʠʿʝ ʥʘ RFID ʪʘʛ-ʫ. ʀʟ ʪʠʭ 

ʨʘʟʣʦʛʘ ʜʘʿʝ ʩʝ ʤʦʜʠʬʠʢʘʮʠʿʘ ʧʨʝʪʭʦʜʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ. ʅʘʠʤʝ ʠʟ  RFID ʪʘʛ-ʘ ʜʦʙʠʿʘʿʫ ʩʝ 

ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ. ʋ ʨʘʯʫʥʘʨʫ ʧʨʦʥʘʣʘʟʝ ʩʝ ʧʨʝʪʭʦʜʥʦ 

ʜʝʬʠʥʠʩʘʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʚʘʨʠʿʘʙʣʝ ʢʦʿʝ ʩʝ ʧʦʪʦʤ ʩʧʘʿʘʿʫ ʫ ʿʝʜʠʥʩʪʚʝʥʠ ʧʨʦʛʨʘʤ.  
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ʉʣʠʢʘ 5.5 ɹʣʦʢ ʰʝʤʘ ʬʣʝʢʩʠʙʠʣʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʟʘ ʧʨʦʮʝʩ ʦʙʨʘʜʝ ʥʘ ʩʪʨʫʛʫ 

 



92 

 

ʅʘ ʩʣʠʮʠ 5.6 ʧʨʠʢʘʟʘʥʘ ʿʝ ʙʣʦʢ ʰʝʤʘ ʦʚʦʛ ʤʦʜʠʬʠʢʦʚʘʥʦʛ ʬʣʝʢʩʠʙʠʣʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ. 

ɿʘ CNC ʧʨʦʛʨʘʤʝ ʝʥʦʨʤʥʦ ʚʝʣʠʢʠʭ ʜʫʞʠʥʘ ʠ ʜʘˀʝ ʦʩʪʘʿʝ ʤʦʛʫ˂ʥʦʩʪ ˁʠʭʦʚʦʛ ʢʨʝʠʨʘˁʘ 

ʧʨʠʤʝʥʦʤ ʧʨʦʛʨʘʤʠʨʘˁʘ ʫ CAD-CAʄ ʩʦʬʪʚʝʨʫ.  RFID ʪʝʭʥʦʣʦʛʠʿʘ ʫ ʦʚʦʤ ʠ ʦʚʘʢʚʦʤ 

ʩʣʫʯʘʿʫ ʧʨʠʤʝʥʝ ʩʣʫʞʠ ʩʘʤʦ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ, ʘ ʧʨʝʢʦ ˁʝ 

ʧʨʦʥʘʣʘʞʝˁʝ ʧʨʦʛʨʘʤʘ ʫ ʤʝʤʦʨʠʿʠ ʨʘʯʫʥʘʨʘ.  

 

 

ʉʣʠʢʘ 5.6 ʄʦʜʠʬʠʢʦʚʘʥʘ ʙʣʦʢ ʰʝʤʘ ʬʣʝʢʩʠʙʠʣʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ 

 

5.3  ʋʧʨʘʚˀʘˁʝ ʪʨʘʥʩʧʦʨʪʦʤ ʫ DFMC ʧʨʠʤʝʥʦʤ  RFID  ʪʝʭʥʦʣʦʛʠʿʝ 

 

5.3.1 ˔̪̘́̆̅̎̉̋̆ ̋ ́̑́̋̓̆̑̉̒̓̉̋̆ ̓̑́̎̒̐̏̑̓̎ ̏̄ ̒ ̉̒̓̆̍́ DFMC 

 

ʂʘʦ ʨʝʧʨʝʟʝʥʪʝ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ ʪʨʘʥʩʧʦʨʪʦʤ  DFMC ʧʦʩʤʘʪʨʘ˂ʝ ʩʝ ʨʦʙʦʪʩʢʝ 

ʢʦʥʩʪʨʫʢʮʠʿʝ ʜʝʬʠʥʠʩʘʥʝ ʫ ʥʘʨʝʜʥʘ ʜʚʘ ʧʦʛʣʘʚˀʘ (ʧʦʛʣʘʚˀʝ 5.3.2 ʠ 5.3.3). ɿʘ ʦʚʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʨʝʰʝˁʘ ʩʫ ʨʘʟʚʠʿʝʥʠ ʤʦʜʝʣʠ ʫʧʨʘʚˀʘˁʘ. ɿʘʿʝʜʥʠʯʢʦ  ʟʘ ʦʙʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʨʝʰʝˁʘ ʧʦʜʨʘʟʫʤʝʚʘ ʩʝ:   

¶ ʜʘ ʩʫ ʨʦʙʦʪʠ ʧʦʩʪʘʚˀʝʥʠ ʥʘ slider, ʠ ʠʤʘʿʫ ʜʦʜʘʪʥʫ ʧʝʨʠʬʝʨʥʫ ʦʩʫ, 

¶ ʜʘ ʭʚʘʪʘˀʢʝ (End efector) ʠʤʘʿʫ ʠʩʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ (ʰʠʨʠʥʘ, ʟʘʚʨʰʝʪʘʢ, ʩʠʣʘ 

ʩʪʝʟʘˁʘ, ʦʪʚʦʨ ʭʚʘʪʘˀʢʝ ʠ ʜʨ.), 
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¶ ʜʘ ʿʝ ʢʦʥʪʨʦʣʝʨ ʨʦʙʦʪʘ ʠʩʪʠʭ/ʩʣʠʯʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʧʦ ʚʨʩʪʠ ʫʧʨʘʚˀʘˁʘ, 

ʙʨʦʿʫ ʫʣʘʟʥʦ-ʠʟʣʘʟʥʠʭ ʜʠʛʠʪʘʣʥʠʭ ʠ ʘʥʘʣʦʛʥʠʭ ʩʠʛʥʘʣʘ ʠ ʜʨ.), ʠ  

¶ ʜʘ ʿʝ ʤʘʥʠʧʫʣʘʪʠʚʥʘ ʩʧʦʩʦʙʥʦʩʪ ʩʣʠʯʥʘ/ʠʩʪʘ. 

 

5.3.2 ˜̏̒̆̂̎̆ ̋́̑́̋̓̆̑̉̒̓̉̋̆ ̑̏̂̏̓ ́̔  DFMC  

 

ʈʦʙʦʪ ʨʘʟʤʘʪʨʘʥ ʫ ʤʦʜʝʣʫ ʫʧʨʘʚˀʘˁʘ ʿʝ ʚʝʨʪʠʢʘʣʥʦ ʦʨʠʿʝʥʪʠʩʘʥʠ ʨʦʙʦʪ ʩʘ ʧʝʪ ʦʢʨʝʪʥʠʭ 

ʟʛʣʦʙʦʚʘ ʢʦʿʠ ʤʦʞʝ ʙʠʪʠ ʠʥʜʫʩʪʨʠʩʿʢʠ ʨʦʙʦʪ ʠʣʠ ʨʦʙʦʪ ʩʘ ʧʦʪʧʫʥʦʤ ʝʤʫʣʘʮʠʿʦʤ 

ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʨʦʙʦʪʘ. ʍʚʘʪʘˀʢʘ ʨʦʙʦʪʘ ʤʦʞʝ ʙʠʪʠ:  

¶ ʧʨʠʯʚʨʰ˂ʝʥʘ ʟʘ ʨʦʙʦʪʩʢʫ ʢʦʥʩʪʨʫʢʮʠʿʫ, ʠʣʠ 

¶ ʠʟʤʝʥˀʠʚʘ ʭʚʘʪʘˀʢʘ 

ʜʘʿʫ˂ʠ ʤʫ ʰʝʩʪ ʩʪʝʧʝʥʠ ʩʣʦʙʦʜʝ ʰʪʦ ʦʩʠʛʫʨʘʚʘ ʥʝʩʤʝʪʘʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʠ ʦʨʿʝʥʪʘʮʠʿʫ. 

ʇʨʠʤʝʨ ʧʦʢʨʝʪʘˁʘ ʯʣʘʥʦʚʘ ʨʦʙʦʪʘ ʿʝʜʥʦʛ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛ ʨʝʰʝˁʘ ʧʨʠʢʘʟʘʥʘ ʿ ʝ ʫ ʪʘʙʝʣʠ 

5.1. 
 
 

ʊʘʙʝʣʘ 5.1 ʉʪʨʫʢʪʫʨʘ ʟʛʣʦʙʦʚʘ ʨʦʙʦʪʘ 

 

ʅʘʟʠʚ 

ʟʛʣʦʙʘ 
ʂʨʝʪʘˁʝ ʄʦʪʦʨ  

ɹʘʟʘ ʈʦʪʘʮʠʿʘ ʪʝʣʘ 1 

ʈʘʤʝ 
ʇʦʜʠʟʘˁʝ ʠ ʩʧʫʰʪʘˁʝ 

ʥʘʜʣʘʢʪʠʮʝ 
2 

ʃʘʢʘʪ 
ʇʦʜʠʟʘˁʝ ʠ ʩʧʫʰʪʘˁʝ 

ʧʦʜʣʘʢʪʠʮʝ 
3 

ʅʘʛʠʙ 

ʟʛʣʦʙʘ 

ʇʦʜʠʟʘˁʝ ʠ ʩʧʫʰʪʘˁʝ 

ʭʚʘʪʘˀʢʝ 
4+5 

ʈʦʪʠʨʘˁʝ 

ʟʛʣʦʙʘ 
ɿʘʢʨʝʪʘˁʝ ʭʚʘʪʘˀʢʝ 4+5 

 
 

5.3.3 ˜̏̒̆̂̎̆ ̋́̑́̋̓̆̑̉̒̓̉̋̆ ̑̆̋̏̎̉̄̔̑́̂̉̌̎̏̕ ̄̑ ̏̂̏̓ ́̔  DFMC  

 

ɺʘʨʠʿʘʥʪʥʦ ʨʝʰʝˁʝ ʫ ʤʦʜʝʣʫ ʫʧʨʘʚˀʘˁʘ DFMC ʿʝ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʠ ʨʦʙʦʪ 

ʠʩʪʠʭ/ʩʣʠʯʥʠʭ ʦʩʥʦʚʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʧʠʩʘʥ ʫ ʧʨʝʜʭʦʜʥʦʤ ʧʦʛʣʘʚˀʫ. 

ʈʝʢʦʥʬʠʛʫʨʘʙʠʣʥʦʩʪ ʨʦʙʦʪʘ ʢʘʦ ˁʝʛʦʚʘ ʙʠʪʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʦʧʠʩʘʥʘ ʿʝ ʫ ʧʦʛʣʘʚˀʫ 

4.2.2 ʠ 4.2.3 ʠ ʦʥʘ ʿʝ ʨʝʣʝʚʘʥʪʥʘ ʟʘ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ. 
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5.4 ʄʫʣʪʠ ʘʛʝʥʪ ʫʧʨʘʚʘˀʯʢʠ ʩʠʩʪʝʤ  DFMC ʟʘʩʥʦʚʘʥ ʥʘ ʤʘʢʨʦ 

ʧʨʦʛʨʘʤʠʨʘʫˁ ʠ RFID  

 

ʅʘ ʩʣʠʮʠ 5.7 ʧʨʠʢʘʟʘʥʘ ʿʝ ʙʣʦʢ ʰʝʤʘ ʧʨʝʜʣʦʞʝʥʦʛ ʫʧʨʘʚʘˀʯʢʦʛ ʩʠʩʪʝʤʘ  DFMC-ʘ ʟʘ EAI 

ʦʢʚʠʨ ʢʦʿʠ ʯʠʥʝ ʩʦʬʪʚʝʨʩʢʠ ʘʛʝʥʪʠ ʠ RFID ʪʘʛʦʚʠ ʩʘ ʩʧʝʮʠʿʘʣʥʦ ʜʠʟʘʿʥʠʨʘʥʦʤ 

ʩʪʨʫʢʪʫʨʦʤ ʧʦʜʘʪʘʢʘ (G.Mirkov, Z. Bakiĺ & M. ņapiĺ. 2019). ʋʣʦʛʝ ʠ ʟʘʜʘʮʠ ʘʛʝʥʘʪʘ  ʩʝ 

ʥʘ ʜʘˀʝ ʦʧʠʩʫʿʫ: 

¶ RFID Reader/Writer Middleware21 Agent je ʩʣʦʿ ʤʦʜʫʣʘ ʫʛʣʘʚʥʦʤ ʦʜʛʦʚʦʨʘʥ ʟʘ 

ʫʧʨʘʚʘˀˁʝ RFID ʯʠʪʘʫˁ/ʧʠʩʘʫˁ ʠ ʬʠʣʪʨʠʨʘʫˁ RFID ʧʦʜʘʪʘʢʘ ʩʘ ʪʘʛʘ. ʋ 

ʢʦʥʢʨʝʪʥʦʿ ʘʧʣʠʢʘʮʠʿʠ  ʧʨʫʞʘ: ʣʦʛʠʯʢʠ ʠʥʪʝʨʬʝʿʩ ʟʘ ʘʧʣʠʢʘʮʠʿʫ ʫʧʨʘʚʘˀʿʫ˂ʠ ʩʘ 

ʯʝʪʠʨʠ ʯʠʪʘʯʘ/ʧʠʩʘʯʘ ʥʠʩʢʦʛ ʥʠʚʦʘ ʫʧʨʘʚʘˀˁʘ. ʋʧʨʘʚʘˀ ʧʦʜʘʪʮʠʤʘ ʩʘ RFID ʥʘ 

ʬʠʟʠʯʢʦʤ ʥʠʚʦʫ.  

¶ Aʛʝʥʪ ʧʦʜʘʪʘʢʘ (ʝʥʛ. Data Agent) ʿʝ ʦʜʛʦʚʦʨʘʥ ʟʘ ʧʨʠʭʚʘʪʘʝˁ/ʧʨʫʞʘʝˁ ʧʦʜʘʪʘʢʘ 

ʦʜ/ʜʦ RFID Reader/Writer. RFID ʧʦʜʘʮʠ ʜʝʣʝ ʩʝ ʫ ʜʚʘ ʧʨʘʚʮʘ, ʦʩʪʚʘʨʫʿʫ˂ʠ 

ʜʚʦʩʤʝʨʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ ʧʨʝʤʘ: ʤʫʣʪʠ-ʘʛʝʥʪʫ ʥʘʟʚʘʥʦʛ Aʛʝʥʪ ʧʣʘʥʠʨʘʘˁ 

ʧʨʦʮʝʩʘ (ʝʥʛ. Advanced Manufacturing Planning) ʢʦʿʠ ʜʝʬʠʥʠʰe ʧʨʠʦʨʠʪʝʪ ʠ 

ʨʘʩʧʦʨʝʜ ʩʝʢʚʝʥʮʠ ʠ Aʛʝʥʪʫ ʧʨʦʠʟʚʦʜʥʦʛ ʥʘʣʦʛʘ (ʝʥʛ. Job Management Agent) 

ʢʦʤʝ ʧʨʦʩʣʝʹʫʿʝ ʧʨʦʠʟʚʦʜʥʝ ʠʥʩʪʨʫʢʮʠʿʝ. ʋ ʢʦʣʘʙʦʨʘʮʠʿʠ ʩʘ ʜʨʫʛʠʤ ʘʛʝʥʪʠʤʘ 

Aʛʝʥʪ ʫʧʨʘʚʘˀˁʘ ʧʨʦʮʝʩʦʤ (ʝʥʛ. Process Control Agent) ʰʘˀʝ ʧʦʜʘʪʢʝ Aʛʝʥʪʫ 

ʧʦʜʘʪʘʢʘ ʢʦʿʠ ʩʝ ʥʘ ʢʨʘʿʫ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʧʨʦʮʝʩʘ ʧʨʦʩʣʝʹʫʿʫ (ʥʘʢʥʘʜʥʦ 

ʟʘʧʠʩʫʿʫ) ʥʘ RFID ʪʘʛ. 

¶ Aʛʝʥʪ ʧʣʘʥʠʨʘʘˁ ʧʨʦʮʝʩʘ, ʢʘʦ ʤʫʣʪʠ ʘʛʝʥʪ, ʢʦʛ ʩʘʯʠʘˁʚʘʿʫ ʘʛʝʥʪʠ: Aʛʝʥʪ ʥʘʣʦʛʘ 

(ʝʥʛ. Scheduling Agent)  ʠ Aʛʝʥʪ ʨʘʩʧʦʨʝʜʘ ʥʘʣʦʛʘ (ʝʥʛ. Order Scheduling Agent). 

ʋʣʘʟʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʫ Aʛʝʥʪ ʥʘʣʦʛʘ ʿ ʝ ʠʥʬʦʨʤʘʮʠʿʘ ʠʟ RFID Reader/Writer Agent. 

ʉʝʢʫʥʜʘʨʥʘ ʫʩʣʦʚʥʘ ʠʥʬʦʨʤʘʮʠʿʘ ʙʠʪʥʘ ʟʘ ʨʝʜʦʩʣʝʜ ʧʨʦʮʝʩʘ ʧʨʦʩʣʝʹʝʥʘ ʿʝ ʦʜ 

ʩʪʨʘʥʝ Aʛʝʥʪʘ ʫʧʨʘʚʘˀˁʘ ʧʨʦʮʝʩʘ. Aʛʝʥʪ ʥʘʣʦʛʘ  ʫ ʧʨʝʜʣʦʞʝʥʦʤ ʤʦʜʝʣʫ 

ʫʧʨʘʚʘˀˁʘ, ʢʘʜ ʩʝ ʧʦʩʤʘʪʨʘ ʧʨʦʛʨʘʤʠʨʘʝˁ ʦʙʨʘʜʥʠʭ ʧʨʦʮʝʩʘ CNC ʤʘʰʠʥʘ ʧʫʪʝʤ 

Macro (ʦʜʥʦʩʥʦ ʬʣʝʢʩʠʙʠʣʥʦʛ) ʧʨʦʛʨʘʤʠʨʘʘˁ, ʚʦʜʠ ʨʘʯʫʥʘ ʦ ʛʝʥʝʨʠʩʘʫˁ 

ʨʘʩʧʦʨʝʜʘ NC ʩʝʢʚʝʥʮʠ/ʦʧʝʨʘʮʠʿʘ, ʢʘʢʦ ʿʝʜʥʦʟʥʘʯʥʦ ʜʝʬʠʥʠʩʘʥʠʭ (ʨʝʜʦʩʣʝʜʥʠʭ-

ʜʝʬʠʥʠʩʘʥʠʭ ʧʫʪʝʤ ʄacro ʚʘʨʠʿʘʙʣʠ), ʜʫʘʣʥʠʭ (ʥʧʨ. NC ʩʝʢʚʝʥʮʠ ʢʦʿʝ ʩʝ ʤʦʛʫ 

ʨʝʘʣʠʟʦʚʘʪʠ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʪʠʧʦʚʠʤʘ ʤʘʰʠʥʘ) ʠ ʜʫʞʠʭ ʧʨʦʛʨʘʤʘ ʠʟ ʙʘʟʝ 

ʧʦʜʘʪʘʢʘ. ʄʝʹʫ ʬʘʟʘ ʨʘʩʧʦʨʝʜʘ NC ʩʝʢʚʝʥʮʠ/ʦʧʝʨʘʮʠʿʘ ʜʦʙʠʿʘ ʩʝ ʥʘ ʦʩʥʦʚʫ 

ʠʥʬʦʨʤʘʮʠʿʘ ʬʦʨʤʠʨʘʥʠʭ ʥʘ ʦʩʥʦʚʫ ʟʘʫʟʝ˂ʘ ʨʝʩʫʨʩʘ, ʘ ʧʨʝʢʦ Aʛʝʥʪʘ ʫʧʨʘʚʘˀˁʘ 

ʧʨʦʮʝʩʘ. ʈʘʩʧʦʨʝʜ ʩʝʢʚʝʥʮʠ/ʦʧʝʨʘʮʠʿʘ ʬʦʨʤʠʨʘʥ ʫ Aʛʝʥʪ ʥʘʣʦʛʫ ʤʦʞʝ ʙʠʪʠ 

ʧʨʦʤʝʝˁʥ ʥʘ ʦʩʥʦʚʫ ʟʘʜʘʪʦʛ ʧʨʠʦʨʠʪʝʪʘ ʫ  Aʛʝʥʪʫ ʨʘʩʧʦʨʝʜʘ ʥʘʣʦʛʘ. ʅʘ ʦʩʥʦʚʫ 

ʬʦʨʤʠʨʘʘˁ ʢʦʥʘʯʥʝ ʣʠʩʪʝ NC ʩʝʢʚʝʥʮʠ/ʦʧʝʨʘʮʠʿʘ ʫ ʦʚʦʤ ʘʛʝʥʪʫ ʬʦʨʤʠʨʘ ʩʝ 

ʨʝʜʦʩʣʝʜ ʝʣʝʤʝʥʪʘʨʥʠʭ ʨʦʙʦʪʩʢʠʭ ʩʝʢʚʝʥʮʠ ʟʘʿʝʜʥʦ ʩʘ ʧʨʦʮʝʩʥʠʤ 

ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʦʧʨʝʤʝ. ɻʝʥʝʨʠʩʘʥʠ ʨʝʜʦʩʣʝʜ ʧʨʦʩʣʝʹʫʿʝ ʩʝ Aʛʝʥʪʫ ʧʨʦʠʟʚʦʜʥʦʛ 

ʥʘʣʦʛʘ ʠ Aʛʝʥʪʫ ʫʧʨʘʚʘˀˁʘ ʧʨʦʮʝʩʦʤ. 

 

                                                 
21 ʇʦʩʨʝʜʥʠ ʩʦʬʪʚʝʨ (ʝʥʛ. middleware, MW) ʿʝ ʨʘʯʫʥʘʨʩʢʠ ʩʦʬʪʚʝʨ ʢʦʿʠ ʧʨʫʞʘ ʩʝʨʚʠʩʝ ʩʦʬʪʚʝʨʩʢʠʤ 

ʘʧʣʠʢʘʮʠʿʘʤʘ ʠʟʚʘʥ ʦʧʩʝʛʘ ʦʧʝʨʘʪʠʚʥʦʛ ʩʠʩʪʝʤʘ. 
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ʉʣʠʢʘ 5.7 ʊʦʢ ʠʥʬʦʨʤʘʮʠʿʘ ʫʥʫʪʘʨ ʩʠʩʪʝʤʩʢʦʛ ʦʢʚʠʨʘ ʤʦʜʝʣʘ ʫʧʨʘʚʘˀˁʘ 

¶ Aʛʝʥʪ ʧʨʦʠʟʚʦʜʥʦʛ ʥʘʣʦʛʘ ʿʝ ʦʜʛʦʚʦʨʘʥ ʟʘ ʜʦʜʝʣʫ ʧʨʦʠʟʚʦʜʥʦʛ ʥʘʣʦʛʘ Aʛʝʥʪʫ 

ʫʧʨʘʚʘˀˁʘ ʧʨʦʮʝʩʦʤ (ʝʥʛ. Process Control Agent). ʊʘʢʦʹʝ ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ 

ʠʟ ʧʨʦʮʝʩʘ ʧʫʪʝʤ ʠʩʪʦʛ ʘʛʝʥʪʘ ʜʦʩʧʝʚʘʿʫ ʜʦ ʦʚʦʛ ʘʛʝʥʪʘ ʫ ʮʠʫˀ ʩʠʥʭʨʦʥʠʟʘʮʠʿʝ. 

Aʛʝʥʪ ʧʦʜʘʪʘʢʘ ʧʨʦʯʠʪʘʥʝ ʠ ʧʨʠʣʘʛʦʹʝʥʝ ʧʦʜʘʪʢʝ ʫ ʚʠʜʫ ʧʘʨʘʤʝʪʘʨʘ, ʧʨʝʪʭʦʜʥʦ 

ʜʦʙʠʿʝʥʝ ʩʘ RFID R/W Agent ʧʨʦʩʣʝʹʫʿʝ Aʛʝʥʪ ʧʨʦʠʟʚʦʜʥʦʛ ʥʘʣʦʛʘ ʢʦʿʠ ʘʛʝʥʪʠʤʘ 

ʨʝʩʫʨʩʘ (ʫ ʜʘʪʦʤ ʩʣʫʯʘʿʫ  Aʛʝʥʪ ʨʦʙʦʪʘ, Aʛʝʥʪ CNC Maʰʠʥʝ.1, Aʛʝʥʪ CNC 

Maʰʠʥʝ.2) ʧʨʝʜʘʿʝ ʥʘ ʜʝʪʘʥˀʫ ʦʙʨʘʜʫ. Aʛʝʥʪʠ ʨʝʩʫʨʩʘ ʦʙʨʘʹʫʿʫ ʦʚʝ ʧʦʜʘʪʢʝ ʠ 

ʚʨʘ˂ʘʿʫ ʠʭ ʠʩʪʦʤ ʘʛʝʥʪʫ. ʇʦʩʝʙʥʦ ʪʨʝʙʘ ʠʩʪʘ˂ʠ ʢʦʣʘʙʦʨʘʪʠʚʥʦʩʪ ʠʟʤʝʹʫ Agent-ʘ 

ʢʦʿʠ ʠʤʘʿʫ ʢʘʨʘʢʪʝʨ ʫʣʘʟʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ; ʨʝʜʦʩʣʝʜʥʝ ʣʠʩʪʝ ʩʝʢʚʝʥʮʠ ʩʘ Aʛʝʥʪ 

ʧʣʘʥʠʨʘʘˁ ʧʨʦʮʝʩʘ ʠ ʧʦʜʘʪʘʢʘ ʟʘ ʠʩʪʝ ʜʦʙʠʿʝʥʝ ʦʜ Aʛʝʥʪa ʧʦʜʘʪʘʢʘ. 

¶ Aʛʝʥʪ ʤʘʰʠʥʝ (ʝʥʛ. Agent Machine) ʥʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʠʟ Aʛʝʥʪ ʧʨʦʠʟʚʦʜʥʦʛ 

ʥʘʣʦʛʘ ʛʝʥʝʨʠʰʝ ʧʦʿʝʜʠʥʘʯʥʝ ʄacro NC ʧʨʦʛʨʘʤ (ʥʘ ʦʩʥʦʚʫ ʧʘʨʘʤʝʪʘʨʘ ʠ 

ʚʘʨʠʿʘʙʣʠ) ʟʘ ʟʘʭʪʝʚʘʥʫ ʨʘʜʦʩʣʝʜʥʫ ʩʝʢʚʝʥʮʫ ʠʣʠ ʫʦʧʰʪʝʥʦ ʦʧʝʨʘʮʠʿʫ. ʇʦʜʘʮʠ ʩʝ 

ʥʘ ʜʘʝˀ ʚʨʘ˂ʘʿʫ Aʛʝʥʪʫ ʧʨʦʠʟʚʦʜʥʦʛ ʥʘʣʦʛʘ ʠ ʧʨʦʩʣʝʹʫʿʫ ʜʨʫʛʠʤ ʘʛʝʥʪʠʤʘ. ʉ 

ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʘʢʪʠʚʘʥ ʦʧʰʪʠ  CNC ʧʨʦʛʨʘʤ ʤʘʰʠʥʝ, ʪʦ ʿʝ ʠ ʢʦʣʠʯʠʥʘ ʧʨʝʥʝʪʠʭ 

ʠʥʬʦʨʤʘʮʠʿʘ ʢʨʘ˂ʘ, ʘ ʧʨʦʮʝʩ ʧʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʿʘ ʙʨʞʠ. 

¶  Aʛʝʥʪ ʨʦʙʦʪʘ (ʝʥʛ. Agent Robota) ʬʫʥʢʮʠʦʥʠʰʝ ʥʘ ʙʘʟʠ ʫʧʦʨʝʜʥʝ ʘʥʘʣʠʟʝ ʿʝʜʥʦʛ 

ʧʠʣʦʪ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛ, ʧʨʦʛʨʘʤʘ ʩʠʪʥʠʿʠʭ ʜʝʣʦʚʘ ʩʣʦʞʝʥʠʿʝ ʢʦʥʬʠʛʫʨʘʮʠʿʝ ʠ 
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ʜʦʙʠʿʝʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʩʘ Aʛʝʥʪ ʧʦʜʘʪʘʢʘ (ʦʜʥʦʩʥʦ Aʛʝʥʪ ʧʨʦʠʟʚʦʜʥʦʛ ʥʘʣʦʛʘ) 

ʦ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ ʪʘʯʢʘʤʘ ʚʦʜʝ˂ʠ ʨʘʯʫʥʘ ʩʘʤʦ ʦ ʧʨʦʤʝʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ 

ʚʝʣʠʯʠʥʘ. ʅʘ ʧʨʠʤʝʨ ʧʨʦʤʝʥʘ ʛʝʦʤʝʪʨʠʿʝ ʠ ʜʠʤʝʥʟʠʿʝ ʦʙʨʘʜʢʘ, ʥʘʯʠʥ ʧʨʠʭʚʘʪʘ 

ʭʚʘʪʘʢˀʝ, ʜʠʨʝʢʪʥʦ ʫʪʠʯʫ ʥʘ ʧʨʦʤʝʥʫ ʫʣʘʟ/ʠʟʣʘʟ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ ʫ/ʠʟ 

ʟʦʥʝ ʦʙʨʘʜʝ, ɿʘʜʘʪʘʢ ʦʚʦʛ ʘʛʝʥʪʘ  ʿʝ ʛʝʥʝʨʠʩʘʝˁ ʠ ʬʦʨʤʠʨʘʝˁ ʨʦʙʦʪʩʢʠʭ  ʩʝʢʚʝʥʮʠ 

ʠʟ ʟʘʜʘʪʝ ʣʠʩʪʝ. ʉʫʰʪʠʥʩʢʠ ʦʚʘʿ ʘʛʝʥʪ ʜʦʚʦʜʠ ʫ ʩʢʣʘʜ ʩʘʤʦ ʦʥʝ ʜʝʣʦʚʝ ʩʝʢʚʝʥʮʠ 

ʧʦʪʨʝʙʥʠʭ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʫ ʢʦʥʢʨʝʪʥʦʛ ʜʝʣʘ ʟʘʜʨʞʘʚʘʿʫ˂ʠ ʜʝʣʦʚʝ ʧʠʣʦʪ ʩʝʢʚʝʥʮʠ 

ʥʝʧʨʦʤʝʥʠˀʚʠʤ. ʊʘʢʦ ʬʦʨʤʠʨʘʥʝ ʨʦʙʦʪʩʢʝ ʩʝʢʚʝʥʮʝ ʧʨʦʩʣʝʹʫʿʫ ʩʝ Aʛʝʥʪʫ 

ʧʨʦʠʟʚʦʜʥʦʛ ʥʘʣʦʛʘ ʢʦʿʠ ʫ ʩʚʦʿʦʿ ʥʘʜʣʝʞʥʦʩʪʠ ʦʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʧʨʦʩʣʝʹʫʿʝ ʥʘ 

ʜʘˀʝ. 

¶ Aʛʝʥʪ ʠʥʪʝʨʬʝʿʩʘ ʤʘʰʠʥʘ (ʝʥʛ. Agent Machine Interface) ʯʠʥʝ ʠʥʪʝʨʬʝʿʩʥʠ 

ʘʛʝʥʪʠ ʤʘʰʠʥʘ (CNC ʛʣʦʜʘʣʠʮʝ ʠ CNC ʩʪʨʫʛʘ), ʨʦʙʦʪʘ ʠ ʠʥʩʪʘʣʠʨʘʥʝ ʦʧʨʝʤʝ.  ʊʦ 

ʿʝ ʘʛʝʥʪ ʢʦʿʠ ʿʝ ʜʠʨʝʢʪʥʦ ʧʦʚʝʟʘʥ ʩʘ ʬʠʟʠʯʢʠʤ ʢʦʥʪʨʦʣʝʨʦʤ. ʇʨʠʤʘ ʠʥʩʪʨʫʢʮʠʿʝ 

ʦʜ Aʛʝʥʪʘ ʫʧʨʘʚʘˀˁʘ ʧʨʦʮʝʩʦʤ. ɼʝʣʫʿʝ ʢʘʦ ʩʧʝʮʠʬʠʯʥʘ ʚʨʩʪʘ ʫʧʨʘʚʘˀʯʢʦʛ 

ʧʨʦʛʨʘʤʘ ʦʧʨʝʤʝ ʪʿ. ʫʨʝʹʘʿʘ ʟʘ ʥʘʚʝʜʝʥʝ ʧʨʦʠʟʚʦʜʥʝ ʨʝʩʫʨʩʝ. ɿʘ ʩʚʘʢʠ ʨʘʟʣʠʯʠʪʠ 

ʢʦʥʪʨʦʣʝʨ ʧʦʩʪʦʿʠ ʿʝʜʘʥ ʠʥʪʝʨʬʝʿʩ ʪʿ. ʟʘ ʤʘʰʠʥʝ ʠ ʨʦʙʦʪʘ, ʜʦʢ ʩʝʥʟʦʨʩʢʘ ʦʧʨʝʤʘ 

ʿʝ ʫ ʚʝʟʠ ʩʘ ʢʦʥʪʨʦʣʝʨʠʤʘ ʧʨʠʧʘʜʘʿʫ˂ʠʭ ʤʘʰʠʥʘ/ʨʦʙʦʪʘ ʠ ʫʨʝʹʘʿʘ. 

 

5.4.1 ˗̮̏̅̉̑́̆ RFID  ̓ ́̄́ 
 

ʂʦʜʠʨʘʝˁ RFID ʪʘʛʘ, ʩʝ ʤʦʞʝ ʧʦʩʤʘʪʨʘ ʢʘʦ ʜʝʦ ʦʥʪʦʣʦʰʢʦʛ ʤʦʜʝʣʘ ʧʨʝʜʚʠʹʝʥʦʛ ʩʝ ʟʘ 

ʨʘʟʤʝʥʫ ʟʥʘʘˁ (ʪʿ. ʟʘʜʘʪʘʢʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘ) ʠʟʤʝʹʫ ʘʛʝʥʘʪʘ (ʩʣʠʢʘ 5.8). ʇʦʩʪʦʿʘʝˁ ʦʚʘʢʚʝ 

ʨʘʟʤʝʥʝ ʟʥʘʘˁ ʠʟʤʝʹʫ ʘʛʝʥʘʪʘ ʫʚʦʜʠ ʛʨʫʧʘʮʠʿʫ ʘʛʝʥʘʪʘ ʫ ʩʠʩʪʝʤ ʤʫʣʪʠʘʛʝʥʪʥʦʩʪʠ. 

ʄʝʤʦʨʠʿʩʢa ʩʪʨʫʢʪʫʨʘ ʧʦʜʘʪʘʢʘ RFID ʪʘʛʘ ʧʨʠʯʚʨʰ˂ʝʥʦʛ ʟʘ ʨʘʜʥʠ ʧʨʝʜʤʝʪ ʫʛʣʘʚʥʦʤ ʩʝ 

ʩʘʩʪʦʿʠ ʦʜ ʪʨʠ ʢˀʫʯʥʝ ʦʙʣʘʩʪʠ. 

 

ʉʣʠʢʘ 5.8 ʉʪʨʫʢʪʫʨʘ ʧʦʜʘʪʘʢʘ RFID ʪʘʛʘ 

ʅʘ ʜʘˀʝ ʩʝ ʠʟʣʘʞʝ ʤʝʤʦʨʠʿʩʢʘ ʩʪʨʫʢʪʫʨʘ RFID ʪʘʛʘ: 

¶ Tag ID ʧʨʝʜʩʪʘʚʘˀ ʿʝʜʠʥʩʪʚʝʥʠ ʢʦʜ ʬʠʟʠʯʢʠ ʩʪʘʥʜʘʨʜʠʟʦʚʘʥʦʛ ʦʙʿʝʢʪʘ, ʯʠʿʝ 

ʢʦʜʠʨʘʝˁ ʤʦʞʝ ʜʘ ʧʨʘʪʠ ʥʝʢʠ ʦʜ ʚʘʞʝ˂ʠʭ ʤʝʹʫʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʜʘ ʠʣʠ 

ʿʝʜʠʥʩʪʚʝʥʠ ʢʦʤʧʘʥʠʿʩʢʠ ʩʪʘʥʜʘʨʜ, 
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¶ id_type ʿʝ ʪʠʧ ʪʘʛ ʦʙʿʝʢʪʘ ʠ ʢʦʨʠʩʪʠ ʩʝ ʟʘ ʩʥʠʤʘʝˁ ʢʣʘʩʝ ʦʙʿʝʢʪʘ ʠ ʧʦʤʦ˂ʥʠʭ 

ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʨʦʠʟʚʦʜ  ʫ ʮʠʫˀ ʙʨʞʝ ʢʣʘʩʠʬʠʢʘʮʠʿʝ ʠʩʪʦʛ, 

¶ Emidn, Eridn ʩʫ ʪʠʧʦʚʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʠʭ ʜʦʛʘʹʘ. ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʘ ʦʟʥʘʢʘ 

ʜʦʛʘʹʘʿʘ ʜʘʿʝ ʧʨʦʩʪʦʨ ʟʘ ʩʥʠʤʘʝˁ ʧʨʦʮʝʩʥʠʭ ʠʥʩʪʨʫʢʮʠʿʘ ʠ ʧʨʦʠʟʚʦʜʥʫ 

ʛʝʥʝʨʘʣʦʛʠʿʫ ʟʘ ʦʙʨʘʜʢʝ. Emidn ʤʦʞʝ ʩʘʜʨʞʘʪʠ ʩʪʨʫʢʪʫʨʫ ʧʨʦʠʟʚʦʜʥʠʭ 

ʜʠʥʘʤʠʯʢʠʭ ʜʦʛʘʹʘʿʘ ʤʘʢʨʦ (ʬʣʝʢʩʠʙʠʣʥʦʛ) ʧʨʦʛʨʘʤʘ CNC ʤʘʰʠʥʘ ʠ ʧʨʝʤʘ 

ʧʨʝʜʚʠʹʝʥʦʤ ʢʘʨʘʢʪʝʨʫ ʟʘʧʠʩʘ ʤʦʛʫ ʙʠʪʠ Variable ʠ Parameters. Eridn ʩʘʜʨʞʠ 

ʩʪʨʫʢʪʫʨʫ ʩʪʘʮʠʦʥʘʨʥʠʭ ʠʣʠ ʜʠʥʘʤʠʯʢʠʭ ʜʦʛʘʹʘʿʘ ʥʘʤʝʝˁʥʠʭ ʨʦʙʦʪʫ FMC-a. 

ʇʨʝʜʚʠʹʝʥʠ ʜʦʛʘʹʘʿʠ ʢʦʿʠ ʩʝ ʫʧʠʩʫʿʫ ʫ ʧʦʩʝʙʥʦ ʜʝʬʠʥʠʩʘʥʠ ʤʝʤʦʨʠʩʿʢʠ ʧʨʦʩʪʦʨ 

ʦʜʥʦʩʝ ʩʝ ʥʘ: ʜʠʤʝʥʟʠʿʝ ʦʙʨʘʜʢʘ, ʧʨʝʜʚʠʹʝʥʠ ʧʦʣʦʞʘʿʠ ʭʚʘʪʘʢˀʝ (gripper) ʧʨʠ 

ʤʘʥʠʧʫʣʘʮʠʿʠ ʫ ʟʦʥʠ ˂ʝʣʠʿʝ (ʩʝʢʚʝʥʮʠʿʘʣʥʠ ʜʦʛʘʹʘʿʠ ʨʦʙʦʪʘ). Aʛʝʥʪʠ ʤʦʛʫ 

ʤʘʥʠʧʫʣʠʩʘʪʠ ʦʚʠʤ ʟʘʧʠʩʠʤʘ ʜʦʛʘʹʘʿʘ ʠ ʫ ʩʠʪʫʘʮʠʿʘʤʘ ʢʘʜ FMC ʥʠʿʝ ʫ 

ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʩʝ ʦʩʪʚʘʨʠ ʧʨʦʮʝʩ ʦʙʨʘʜʝ ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ ʠʣʠ ʫ ʩʠʪʫʘʮʠʿʘʤʘ ʢʘʜ ʩʝ 

ʧʨʦʮʝʩʥʠ ʜʦʛʘʹʘʿ ʤʦʞʝ ʨʝʘʣʠʟʦʚʘʪʠ ʥʘ ʜʨʫʛʦʿ ʤʘʰʠʥʠ.  

 

5.4.2 ˛̒̎̏̃́ ̍̏̅̆̌́ ̭̔̐̑́̃́ ̮́  FMC-a 
 

ʇʨʦʪʦʮʠ ʠʥʬʦʨʤʘʮʠʿʘ ʠʟʤʝʹʫ ʘʛʝʥʘʪʘ (ʠʣʠ ʩʘʩʪʘʚʥʠʭ ʢʦʤʧʦʥʝʥʪʠ, ʩʝʥʟʦʨʘ ʠ ʦʧʨʝʤʝ) 

ʫ ʜʘʝˀʤ ʪʝʢʩʪʫ ʥʘʟʠʚʘʿʫ ʩʝ ʢʦʨʘʮʠ ʜʦʛʘʹʘʿʘ. ʇʦʜ ʦʚʠʤ ʧʦʿʤʦʤ ʦʙʫʭʚʘ˂ʝʥʘ ʿʝ ʠˁʭʦʚʘ 

ʤʝʹʫʩʦʙʥʘ ʠʥʪʝʨʘʢʮʠʿʘ, ʤʦʜʠʬʠʢʘʮʠʿʘ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʧʦʜʘʪʘʢʘ (ʦʥʪʦʣʦʰʢʘ ʠʣʠ 

ʢʣʘʩʠʯʥʘ). ʉʣʝʜʝ ʢʦʨʘʮʠ ʜʦʛʘʹʘʿʘ: 

¶ ʈʘʜʥʠ ʧʨʝʜʤʝʪ ʩʘ ʟʘʣʝʧʝˀʥʠʤ RFID ʪʘʛʦʤ ʧʨʝʥʦʩʠ ʧʨʝʪʭʦʜʥʦ ʟʘʧʠʩʘʥʝ ʧʦʜʘʪʢʝ 

ʥʘ RFID ʯʠʪʘʯ. 

¶ Aʛʝʥʪ ʧʦʜʘʪʘʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʦʤ ʥʠʚʦʫ ʠʤʘ ʟʘʜʘʪʘʢ ʜʘ ʜʦʙʠʿʝʥʝ ʧʦʜʘʪʢʝ 

ʧʨʠʣʘʛʦʜʠ ʪʝʭʥʦʣʦʰʢʠʤ ʠ ʤʘʥʠʧʫʣʘʮʠʦʥʠʤ ʧʦʪʨʝʙʘʤʘ. ʂʘʢʦ ʩʫ ʧʨʦʛʨʘʤʠ ʟʘ CNC 

ʤʘʰʠʥʝ ʫ ʬʦʨʤʠ Macro (ʬʣʝʢʩʠʙʠʣʥʦʛ) ʧʨʦʛʨʘʤʘ, ʪʦ ʦʚʘʿ ʘʛʝʥʪ ʠʤʘ ʟʘʜʘʪʘʢ ʜʘ 

ʚʘʨʠʿʘʙʣʝ, ʢʦʿʝ ʜʝʬʠʥʠʰʫ ʚʨʩʪʫ ʦʙʨʘʜʝ ʫʧʫʪʠ ʢʘ Aʛʝʥʪʫ ʧʣʘʥʠʨʘʘˁ ʧʨʦʮʝʩʦʤ 

ʠʥʘʯʝ ʤʫʣʪʠ ʘʛʝʥʪʫ. ɼʨʫʛʠ ʜʝʦ ʧʦʜʘʪʘʢʘ ʯʠʥʝ ʧʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ ʢʦʿʠ ʩʝ 

ʧʨʦʩʣʝʹʫʿʫ Aʛʝʥʪʫ ʧʨʦʠʟʚʦʜʥʦʛ ʥʘʣʦʛʘ. ɺʝʣʠʯʠʥʝ ʤʘʥʠʧʫʣʘʮʠʦʥʠʭ ʧʦʜʘʪʘʢʘ ʠ 

ʛʘʙʘʨʠʪʥʝ ʜʠʤʝʥʟʠʿʝ ʪʘʢʦʹʝ ʩʝ ʧʨʦʩʣʝʹʫʿʫ ʟʘ ʜʘʫˀ ʦʙʨʘʜʫ ʦʚʦʤ ʘʛʝʥʪʫ. 

¶ Aʛʝʥʪ ʧʣʘʥʠʨʘʘˁ ʧʨʦʮʝʩʘ (ʝʥʛ. Advanced Manufacturing Planning) ʤʫʣʪʠ ʘʛʝʥʪ ʥʘ 

ʦʩʥʦʚʫ ʧʨʠʤʝˀʥʠʭ ʚʘʨʠʿʘʙʣʠ ʫ ʦʢʚʠʨʫ Aʛʝʥʪ ʥʘʣʦʛʘ ʢʨʝʠʨʘ ʨʝʜʦʩʣʝʜ NC 

ʩʝʢʚʝʥʮʠ ʟʘ ʤʘʰʠʥʝ ʚʦʜʝ˂ʠ ʨʘʯʫʥʘ ʦ ʛʝʥʝʨʘʣʥʦʤ ʤʘʢʨʦ ʧʨʦʛʨʘʤʫ ʢʦʿʠ ʿʝ ʫ 

ʫʧʨʘʚʘˀʯʢʦʿ ʿʝʜʠʥʠʮʠ ʤʘʰʠʥʝ. ɺʘʨʠʿʘʙʣʝ ʢʦʿʝ ʫʟʠʤʘʿʫ ʚʨʝʜʥʦʩʪ 1 ʢʘʨʘʢʪʝʨʠʰʫ 

ʧʦʩʪʦʿʘʝˁ ʩʝʢʚʝʥʮʝ ʠ ʦʙʨʥʫʪʦ. ʆʚʘʿ ʘʛʝʥʪ ʧʨʘʚʠ ʣʠʩʪʝ ʦʙʨʘʜʘ ʧʨʝʤʘ ʚʨʩʪʠ CNC 

ʤʘʰʠʥʘ. Aʛʝʥʪ ʨʘʩʧʦʨʝʜʘ ʥʘʣʦʛʘ ʘʥʘʣʠʟʠʨʘ ʤʦʛʫ˂ʥʦʩʪ ʨʝʘʣʠʟʘʮʠʿʝ ʬʦʨʤʠʨʘʥʠʭ 

ʣʠʩʪʘ, ʚʦʜʝ˂ʠ ʨʘʯʫʥʘ ʦ ʧʨʠʦʨʠʪʝʪʥʠʤ ʩʝʢʚʝʥʮʘʤʘ (ʫ ʢʨʘʿʝˁʤ ʩʣʫʯʘʿʫ ʦʙʨʘʜʮʠʤʘ), 

ʚʦʜʠ ʠʩʪʦʨʠʿʫ ʫʨʘʹʝʥʠʭ ʣʠʩʪʘ ʠ ʚʨʘ˂ʘ  Aʛʝʥʪʫ ʫʧʨʘʚʘˀˁʘ ʧʨʦʮʝʩʘ NC ʩʝʢʚʝʥʮʝ 

ʢʦʿʝ ʩʝ ʥʝ ʤʦʛʫ ʨʝʘʣʠʟʦʚʘʪʠ ʫ ʥʘʚʝʜʝʥʦʿ FMC.  ʆʚʠʤ ʿʝ ʬʦʨʤʠʨʘʥʘ ʢʦʥʘʯʥʘ ʣʠʩʪʘ 

NC ʩʝʢʚʝʥʮʠ ʟʘ ʦʙʝ ʤʘʰʠʥʝ ʢʦʿʘ ʫ ʩʚʦʿʦʿ ʢʦʥʘʯʥʦʩʪʠ ʟʘʚʠʩʠ ʠ ʦʜ ʧʦʜʘʪʘʢʘ ʦ 

ʟʘʫʟʝ˂ʫ ʤʘʰʠʥʘ ʜʦʙʠʿʝʥʠʭ ʦʜ Aʛʝʥʪʘ ʫʧʨʘʚʘˀˁʘ ʧʨʦʮʝʩʦʤ. ʂʦʥʘʯʥʘ ʣʠʩʪʘ NC 

ʩʝʢʚʝʥʮʠ ʟʘʿʝʜʥʦ ʩʘ ʧʨʝʫʟʝʪʠʤ ʧʦʜʘʪʮʠʤʘ ʦ ʤʘʥʠʧʫʣʘʮʠʿʠ ʨʘʜʥʠʤ ʧʨʝʜʤʝʪʠʤʘ 

(ʧʦʣʦʞʘʿ, ʤʝʩʪʦ ʧʨʠʭʚʘʪʘ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ ʠ ʝˁʛʦʚʘ ʧʨʦʤʝʥʘ) ʜʘʿʝ ʘʛʝʥʪʫ 

ʩʧʦʩʦʙʥʦʩʪ ʬʦʨʤʠʨʘʘˁ ʣʠʩʪʝ ʪʨʘʥʩʧʦʨʪʥʠʭ (ʤʘʥʠʧʫʣʘʮʠʦʥʠʭ) ʩʝʢʚʝʥʮʠ ʨʦʙʦʪʘ. 

ʊʘʜʘ ʧʦʩʪʦʿʝ ʜʚʝ ʣʠʩʪʝ, ʪʿ. ʣʠʩʪʝ NC ʩʝʢʚʝʥʮʠ ʠ ʨʦʙʦʪʩʢʝ ʩʝʢʚʝʥʮʝ. ʀʟʣʘʟʥʘ 

ʠʥʬʦʨʤʘʮʠʿʘ ʠʟ Aʛʝʥʪʘ ʧʣʘʥʠʨʘʘˁ ʧʨʦʮʝʩʘ, ʠʥʘʯʝ ʤʫʣʪʠ ʘʛʝʥʪʘ,  ʿʝ ʿʝʜʠʥʩʪʚʝʥʘ 
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ʣʠʩʪʘ ʜʦʙʠʿʝʥʘ ʣʦʛʠʯʢʦʤ ʘʥʘʣʠʟʦʤ ʧʨʦʮʝʩʘ, ʘ ʬʦʨʤʠʨʘ ʩʝ ʥʘ ʦʩʥʦʚʫ ʧʨʝʪʭʦʜʥʦ 

ʜʝʬʠʥʠʩʘʥʠʭ ʣʠʩʪʘ. ʆʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʫʧʫ˂ʫʿʫ ʩʝ Aʛʝʥʪʫ ʧʨʦʠʟʚʦʜʥʦʛ ʥʘʣʦʛʘ. 

¶ Aʛʝʥʪ ʧʨʦʠʟʚʦʜʥʦʛ ʥʘʣʦʛʘ ʧʨʠʤˀʝʥʝ ʧʦʜʘʪʢʝ ʦʜ ʩʪʨʘʥʝ Aʛʝʥʪ ʧʦʜʘʪʘʢʘ ʠ Aʛʝʥʪ 

ʧʣʘʥʠʨʘʘˁ ʧʨʦʮʝʩʘ ʩʫʢʮʝʩʠʚʥʦ ʨʘʩʧʦʨʝʹʫʿʝ ʧʨʝʤʘ: Aʛʝʥʪʫ ʨʦʙʦʪʘ, Aʛʝʥʪʫ CNC 

Maʰʠʥʝ.1 ʠ Aʛʝʥʪʫ CNC Maʰʠʥʝ.2. ʋ ʦʚʠʤ ʘʛʝʥʪʠʤʘ ʬʦʨʤʠʨʘʿʫ ʩʝ ʢʦʥʘʯʥʠ 

ʨʝʣʝʚʘʥʪʥʠ ʬʣʝʢʩʠʙʠʣʥʠ ʤʘʢʨʦ ʧʨʦʛʨʘʤʠ: ʟʘ CNC ʤʘʰʠʥʝ (ʥʧʨ. ʟʘ ʫʧʨʘʚʘˀʯʢʫ 

ʿʝʜʠʥʠʮʫ Sinumerik 840D ʿʝ ʧʨʦʛʨʘʤ ʢʦʿʠ ʩʘʜʨʞʠ R ʧʘʨʘʤʝʪʨʝ ʫ ʢʦʿʠʤʘ ʩʫ 

ʜʝʬʠʥʠʩʘʥʠ ʮʠʢʣʫʩʠ ʠ ʚʘʨʠʿʘʙʣʝ) ʠ ʩʢʫʧ ʨʦʙʦʪʩʢʠʭ ʧʦʪʧʨʦʛʨʘʤʘ (ʪʿ. ʨʦʙʦʪʩʢʠʭ 

ʩʝʢʚʝʥʮʠ) ʢʦʿʠ ʩʝ ʧʨʝʧʣʠ˂ʫ ʩʘ ʘʢʪʠʚʥʦʩʪʠʤʘ CNC ʤʘʰʠʥʘ. Aʛʝʥʪ ʧʨʦʠʟʚʦʜʥʦʛ 

ʥʘʣʦʛʘ ʧʨʝʤʘ ʫʨʘʹʝʥʦʤ ʧʨʦʩʣʝʹʫʿʝ ʦʚʝ ʠʥʬʦʨʤʘʮʠʿʝ Aʛʝʥʪʫ ʫʧʨʘʚʘˀˁʘ 

ʧʨʦʮʝʩʦʤ. 
¶ Aʛʝʥʪ ʫʧʨʘʚʘˀˁʘ ʧʨʦʮʝʩʦʤ ʥʘ ʦʩʥʦʚʫ ʠʥʬʦʨʤʘʮʠʿʘ ʜʦʙʠʿʝʥʠʭ ʦʜ Aʛʝʥʪ 

ʧʨʦʠʟʚʦʜʥʦʛ ʥʘʣʦʛʘ ʫʟ ʧʦʤʦ˂ Aʛʝʥʪ ʠʥʪʝʨʬʝʿʩʘ ʤʘʰʠʥʘ ʧʨʝʜʘʿʝ/ʧʨʠʤʘ 

ʠʥʬʦʨʤʘʮʠʿʝ ʦʜ ʩʪʨʘʥʝ ʨʦʙʦʪʘ, CNC ʤʘʰʠʥʘ ʠ ʧʨʘʪʝ˂ʝ ʦʧʨʝʤʝ (ʫʨʝʹʘʿʘ) ʢʦʿʠ ʩʫ 

ʠʥʩʪʘʣʠʨʘʥʠ ʫ FMC (ʩʝʥʟʦʨʠ, ʜʦʜʘʚʘʯʠ, ʤʠʢʨʦʧʨʝʢʠʜʘʯʠ, ʠ ʜʨ.). ʆʚʘʿ ʘʛʝʥʪ ʠʤʘ 

ʟʘʜʘʪʘʢ ʜʘ ʥʝʨʝʘʣʠʟʦʚʘʥʝ ʧʨʦʮʝʩʥʝ NC ʩʝʢʚʝʥʮʝ ʧʨʝʢʦ Aʛʝʥʪ ʧʦʜʘʪʘʢʘ ʠ RFID 

Reader/Writer ʚʨʘʪʠ ʥʘ ʪʘʛ ʨʘʜʥʦʛ ʧʨʝʤʝʪʘ. ɿʘʫʟʝ˂ʝ ʤʘʰʠʥʩʢʦʛ ʨʝʩʫʨʩʘ ʦʚʘʿ ʘʛʝʥʪ 

ʧʨʠʤʘ ʠ ʧʨʦʩʣʝʹʫʿʝ Aʛʝʥʪʫ ʧʣʘʥʠʨʘʘˁ ʧʨʦʮʝʩʘ. 

 

5.4.3 ʄʫʣʪʠ ʘʛʝʥʪ ʫʧʨʘʚʘˀʯʢʠ ʩʠʩʪʝʤ  FMC ʟʘʩʥʦʚʘʥ ʥʘ ʤʘʢʨʦ ʧʨʦʛʨʘʤʠʨʘʫˁ, 

 ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʦʤ ʨʦʙʦʪʩʢʦʤ ʩʠʩʪʝʤʫ ʠ RFID  

 

ʋ ʧʦʛʣʘʚʫˀ 5.3.1 ʧʨʝʜʣʦʞʝʥʠ ʤʦʜʝʣ ʫʧʨʘʚʘˀˁʘ ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʨʦʙʦʪʫ ʩʘ 5 DOF ʢʦʿʠ ʿʝ 

ʧʦʩʪʘʚʝˀʥ ʥʘ ʧʝʨʠʬʝʨʥʦʿ ʜʦʜʘʪʥʦʿ ʦʩʠ; slider, ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘ ʦʧʩʣʫʞʠʚʘʝˁ ʦʙʝ CNC 

ʤʘʰʠʥʝ. Aʢʦ ʩʝ ʫʤʝʩʪʦ ʨʦʙʦʪʘ ʪʘʢʚʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʩʪʘʚʠ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʠ ʨʦʙʦʪ 

ʠʣʠ ʨʝʢʦʬʠʛʫʨʘʙʠʣʥʠ ʨʦʙʦʪʩʢʠ ʩʠʩʪʝʤ, ʦʧʠʩʘʥ ʫ ʧʦʛʣʘʚˀʫ 4.22 ʠ 4.23, ʪʘʜʘ ʩʝ ʤʦʞʝ 

ʩʤʘʪʨʘʪʠ ʜʘ ʿʝ ʤʦʜʝʣ ʫʧʨʘʚʘˀˁʘ ʜʦʜʘʪʥʦ ʫʥʘʧʨʝʹʝʥ. ʊʨʘʥʩʧʦʨʪʥʠ ʩʠʩʪʝʤ ʩʘ ʪʘʢʚʠʤ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʧʦʩʪʘʿʝ ʩʘʤʦʧʨʠʣʘʛʦʜʠˀʚ, ʧʦʜʝʩʠʚ, ʝʣʘʩʪʠʯʘʥ ʠ ʘʜʘʧʪʠʙʠʣʥʠ 

ʨʦʙʦʪʩʢʠ ʩʠʩʪʝʤ. ɿʘ ʪʘʢʘʚ ʤʦʜʝʣ ʫʧʨʘʚʘˀˁʘ ʚʘʞʠ ʤʦʜʠʬʠʢʦʚʘʥʠ ʤʦʜʝʣ ʫʧʨʘʚʘˀˁʘ, ʢʦʿʠ 

ʫʟʠʤʘ ʫ ʦʙʟʠʨ ʫʩʣʦʚʝ ʠ ʧʨʘʚʠʣʘ ʟʘ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʫ ʪʨʘʥʩʧʦʨʪʥʦʛ ʩʠʩʪʝʤʘ FMC.  

ʅʘ ʩʣʠʮʠ 5.9 ʧʨʝʜʦʯʝʥ ʿʝ ʤʦʜʠʬʠʢʦʚʘʥ ʩʠʩʪʝʤʩʢʠ ʦʢʚʠʨ ʤʦʜʝʣʘ ʫʧʨʘʚˀ ʘˁʘ FMC ʩʘ 

ʨeʢʦʥʬʠʛʫʨʘʮʠʦʥʠʤ ʨʦʙʦʪʦʤ, ʘʛʝʥʪʠʤʘ ʠ ʧʨʠʤʝʥʦʤ ʪʝʭʥʦʣʦʛʠʿʝ RFID.  ʋ ʦʜʥʦʩʫ ʥʘ 

ʰʝʤʫ ʩʘ ʩʣʠʢʝ 5.7 ʫʦʯʘʚʘʿʫ ʩʝ ʜʚʘ ʘʛʝʥʪʘ ʫʥʫʪʘʨ ʘʛʝʥʪʘ ʧʣʘʥʠʨʘʘˁ ʧʨʦʮʝʩʘ; Aʛʝʥʪ 

ʟʘʢʘʟʠʚʘaˁ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ ʨʦʙʦʪʘ (ʝʥʛ. Scheduling Robot Reconfiuration Agent) ʠ 

Aʛʝʥʪ ʟʘʢʘʟʠʚʘaˁ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ CNC M/ʆʧʨʝʤʝ (ʝʥʛ. Scheduling CNC M/Equipment 

Reconfiuration Agent). ʇʦʩʝʙʥʫ ʮʝʣʠʥʫ ʯʠʥʠ ʄʦʜʫʣ ʟʘʢʘʟʠʚʘaˁ ʢʦʥʬʠʛʫʨʘʮʠʿʝ (ʝʥʛ. 

Scheduling Confiuration Modul). 

Aʛʝʥʪ ʫʧʨʘʚʘˀˁʘ ʧʨʦʮʝʩʦʤ, ʜʦʙʠʿʝʥʝ ʠʥʬʦʨʤʘʮʠʿʘ ʦʜ Aʛʝʥʪʘ ʠʥʪʝʨʬʝʿʩʘ ʤʘʰʠʥʘ,  

ʧʨʦʩʣʝʹʫʿʝ ʄʦʜʫʣʫ ʟʘʢʘʟʠʚʘaˁ ʢʦʥʬʠʛʫʨʘʮʠʿʝ. ʄʦʜʫʣ ʟʘʢʘʟʠʚʘˁa ʢʦʥʬʠʛʫʨʘʮʠʿʝ ʥʘ 

ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʦʛ ʪʠʧʘ ʠʥʬʦʨʤʘʮʠʿʝ ʫʧʫ˂ʫʿʝ ʢʦʥʢʨʝʪʘʥ ʟʘʭʪʝʚ ʟʘ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʫ 

Aʛʝʥʪʫ ʟʘ ʟʘʢʘʟʠʚʘʝˁ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ ʨʦʙʦʪʘ ʠ Aʛʝʥʪʫ ʟʘʢʘʟʠʚʘaˁ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ 

CNC M/ʦʧʨʝʤʝ. ʅʘ ʧʨʠʤʝʨ ʟʘ ʜʦʜʘʪʥʫ, ʚʘʥʩʪʘʥʜʘʨʜʥʫ ʜʦʧʫʥʫ ʜʦʜʘʚʘʯʘ ʤʘʪʝʨʠʿʘʣʘ 

(ʧʥʝʫʤʘʪʩʢʦʛ ʠ/ʠʣʠ ʛʨʘʚʠʪʘʮʠʦʥʦʛ) ʤʦʛʫ˂ʝ ʿʝ ʨʝʢʦʥʬʠʛʫʨʠʩʘʪʠ ʨʦʙʦʪ ʪʘʢʦ ʜʘ ʤʫ ʩʝ 
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ʧʨʦʜʫʞʠ ʧʦʜʣʘʢʪʠʮʘ ʠʣʠ ʥʘʜʣʘʢʪʠʮʘ ʠ ʪʠʤʝ ʦʤʦʛʫ˂ʠ ʜʦʧʫʥʫ (ʧʦʧʫʥʫ) ʧʨʠʧʨʝʤʮʠʤʘ. 

ʆʚʘʿ ʧʨʠʤʝʨ ʫʢʘʟʫʿʝ ʥʘ ʧʣʘʥʩʢʫ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʫ ʪʨʘʥʩʧʦʨʪʥʦʛ ʩʠʩʪʝʤʘ ʫ ʢʦʤ ʫʯʝʩʪʚʫʿʝ 

ʩʘʤʦ Aʛʝʥʪ ʟʘʢʘʟʠʚʘʘˁ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ ʨʦʙʦʪʘ.  

 

 

ʉʣʠʢʘ 5.9 ʊʦʢ ʠʥʬʦʨʤʘʮʠʿʘ ʫʥʫʪʘʨ ʩʠʩʪʝʤʩʢʦʛ ʦʢʚʠʨʘ ʤʦʜʝʣʘ ʫʧʨʘʚʘˀˁʘ 

ʨʝʢʦʥʬʠʛʫʨʘʮʠʦʥʦʛ ʨʦʙʦʪʩʢʦʛ ʩʠʩʪʝʤʘ 

ʇʨʠʤʝʨ ʥʝʧʣʘʥʩʢʝ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ ʿʝ ʤʦʛʫ˂ʠ ʢʚʘʨ ʧʝʨʠʬʝʨʥʝ ʦʩʝ ʨʦʙʦʪʘ. ʇʦʩʣʝʜʘˁ 

ʠʥʬʦʨʤʘʮʠʿʘ ʜʦʙʠʿʝʥʘ ʦ ʧʦʣʦʞʘʿʫ ʨʦʙʦʪʘ ʧʦ ʧʝʨʠʬʝʨʥʦʿ ʦʩʠ ʿʝ ʫʧʦʪʨʝʙʠˀʚʘ 

ʠʥʬʦʨʤʘʮʠʿʘ ʟʘ ʢʦʥʢʨʝʪʥʠ ʟʘʭʪʝʚ ʧʣʘʥʠʨʘʘˁ ʨʦʙʦʪʩʢʝ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ. ʉʣʠʯʥʦ ʪʦʤʝ, 

ʤʦʨʘʿʫ ʩʝ ʦʙʝʟʙʝʜʠʪʠ ʦʜʨʝʹʝʥʝ ʧʨʦʮʝʩʥʝ ʨʘʜʝˁ ʚʘʥ ʧʨʦʪʦʢʦʣʘʨʥʠʭ ʢʦʿʝ ʠʤʘʿʫ ʟʘ ʮʠ ˀ

ʥʘʩʪʘʚʘʢ ʧʨʦʮʝʩʥʠʭ ʦʧʝʨʘʮʠʿʘ ʠ ʨʘʜʠˁ ʫ ʥʦʚʦʥʘʩʪʘʣʦʿ ʩʠʪʫʘʮʠʿʠ. ʂʦʜ ʥʝʧʣʘʥʩʢʠʭ 

ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʘ ʫʢʘʟʫʿʝ ʩʝ ʧʦʪʨʝʙʘ ʟʘʩʪʫʧʝˀʥʦʩʪʠ ʦʙʘ ʘʛʝʥʪʘ ʟʘ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʫ; 

Aʛʝʥʪ ʟʘʢʘʟʠʚʘaˁ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ ʨʦʙʦʪʘ ʠ Aʛʝʥʪ ʟʘʢʘʟʠʚʘaˁ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ CNC 

M/ʆʧʨʝʤʝ. 
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5.4.4 ʂʦʜʠʨʘʝˁ RFID  ʪʘʛʘ ʫ ʧʣʘʥʩʢʦʿ ʠ ʥʝʧʣʘʥʩʢʦʿ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʠ 

 

ʄʝʤʦʨʠʿʩʢa ʩʪʨʫʢʪʫʨʘ ʧʦʜʘʪʘʢʘ RFID ʪʘʛʘ ʧʨʠʯʚʨʰ˂ʝʥʦʛ ʟʘ ʨʘʜʥʠ ʧʨʝʜʤʝʪ ʩʫʰʪʠʥʩʢʠ 

ʩʝ ʥʝ ʤʝʘˁ ʫ ʦʜʥʦʩʫ ʥʘ ʩʣʫʯʘʿʝʚʝ ʢʘʜ ʥʠʿʝ ʟʘʩʪʫʧʝˀʥ  ʧʨʦʮʝʩ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ ʨʦʙʦʪʘ. 

ʇʣʘʥʩʢʫ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʫ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʫʧʦʪʨʝʙʝ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʧʦʞʝʥˀʦ ʿʝ 

ʢʦʨʠʩʪʠʪʠ ʢʘʦ ʨʝʢʦʥʬʠʛʫʨʘʮʠʦʥʝ ʤʦʜʝʣʝ ʫ ʤʝʤʦʨʠʿʩʢʦʤ ʜʝʣʫ ʧʨʦʩʪʦʨʘ RFID ʪʘʛʘ 

(ʧʦʩʝʙʥʦ ʜʝʬʠʥʠʩʘʥʦʛ),  ʜʦʢ ʩʝ ʧʨʝʜʚʠʹʝʥʠ ʜʦʛʘʹʘʿʠ ʫʧʠʩʫʿʫ ʥʘ ʠʩʪʠ ʥʘʯʠʥ ʢʘʦ ʫ 

ʩʠʪʫʘʮʠʿʘʤʘ ʢʘʜ ʥʝ ʧʦʩʪʦʿʠ ʟʘʭʪʝʚ ʟʘ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʫ. 

ʄʦʜʝʣ ʥʝʧʣʘʥʩʢʝ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ ʟʘʭʪʝʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʠ ʧʦʚʨʘʪʥʫ ʠʥʬʦʨʤʘʮʠʿʫ 

ʛʨʝʰʢʝ/ʢʚʘʨʘ ʦʜ ʫʧʨʘʚʘˀʯʢʦʛ ʩʠʩʪʝʤʘ (ʧʦʣʦʞʘʿ ʨʘʜʥʠʭ ʦʨʛʘʥʘ, ʪʠʧ ʛʨʝʰʢʝ, ʤʦʛʫ˂ʥʦʩʪ 

ʫʪʠʮʘʿʘ ʥʘ ʛʨʝʰʢʫ, ʩʠʩʪʝʤ ʦʧʦʨʘʚʢʘ ʠ ʜʨ.). ʆʩʥʦʚʥʦ ʧʠʪʘʝˁ ʫ ʪʘʢʚʠʤ ʩʠʪʫʘʮʠʿʘʤʘ ʿʝ 

ʤʦʛʫ˂ʥʦʩʪ ʠ ʩʪʝʧʝʥ ʦʧʦʨʘʚʢʘ ʩʠʩʪʝʤʘ ʠ ʤʦʛʫ˂ʥʦʩʪ ʫʧʦʪʨʝʙʝ  RFID ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʪʘʢʚʠʤ 

ʩʠʪʫʘʮʠʿʘʤʘ. 

 

5.4.5 ˜̑̆̅̎̏̒̓̉ ̉ ̘̮̏̄̑́̎̉̆́  ̗̪̑̆̋̏̎̉̄̔̑́̉̆̕ ̓̑́̎̒̐̏̑̓̎̏̄ ̒̉̒̓̆̍́ 

 

RFID ʩʠʩʪʝʤ ʿʝ ʜʠʥʘʤʠʯʘʥ ʤʨʝʞʥʠ ʩʠʩʪʝʤ ʢʦʿʠ ʿʝ ʫ ʩʪʘʫˁ ʜʘ ʧʨʝʥʦʩʠ ʠʥʬʦʨʤʘʮʠʿʝ ʫ 

ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʧʨʦʮʝʩʘ, ʩʪʚʘʨʘʿʫ˂ʠ ʧʨʝʜʫʩʣʦʚʝ ʟʘ: ʦʪʢʨʠʚʘˁʝ ʢʚʘʨʦʚʘ, ʘʥʘʣʠʟʫ ʫʟʨʦʢʘ 

ʢʚʘʨʘ ʠ ʩʧʦʩʦʙʥʦʩʪ ʦʧʦʨʘʚʢʘ ʩʠʩʪʝʤʘ. ʇʦʜʘʮʠ ʦ ʚʨʩʪʠ ʠ ʧʨʠʨʦʜʠ ʦʰʪʝ˂ʝʘˁ ʤʦʨʘʿʫ ʙʠʪʠ 

ʧʦʟʥʘʪʠ RFID ʩʠʩʪʝʤʫ ʠʣʠ ʜʝʪʝʢʪʦʚʘʥʠ ʫ FMC. ʋ ʧʨʝʜʣʦʞʝʥʦʤ ʤʦʜʝʣʫ ʫʧʨʘʚʘˀˁʘ ʦʚʘ 

ʦʰʪʝ˂ʝʘˁ ʤʦʛʫ ʧʦʪʠʮʘʪʠ ʠʟ ʧʦʜʩʠʩʪʝʤʘ: CNC ʤʘʰʠʥʝ, ʨʦʙʦʪʠ, ʫʣʘʟʥʦ / ʠʟʣʘʟʥʘ ʦʧʨʝʤʘ 

ʠ ʫʧʨʘʚʘˀˁʘ. 

ʂʘʢʦ ʿʝ ʥʝʤʦʛʫ˂ʝ ʘʥʘʣʠʟʠʨʘʪʠ ʩʚʝ ʩʣʫʯʘʿʝʚʝ ʦʧʦʨʘʚʢʘ ʧʨʦʠʟʚʦʜʝˁ FMC.-ʘ, ʥʘ ʜʘˀʝ ʩʫ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʘʤʦ ʥʝʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ. ʆʪʢʨʠʚʝʥʠ ʣʦʤ (ʦʰʪʝ˂ʝʝˁ) ʨʝʟʥʦʛ ʘʣʘʪʘ, 

ʢʘʪʝʛʦʨʠʩʘʥ ʢʘʦ ʧʨʦʮʝʩʥʘ ʠʥʬʦʨʤʘʮʠʿʘ, ʘʥʘʣʠʟʠʨʘ ʩʝ ʢʘʦ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ NC ʩʝʢʚʝʥʮʘ 

MACRO ʧʨʦʛʨʘʤʘ ʫ ʢʦʿʦʿ ʦʰʪʝ˂ʝʥʠ ʘʣʘʪ ʫʯʝʩʪʚʫʿʝ. ʉʣʝʜʝ˂ʘ ʤʦʛʫ˂ʥʦʩʪ ʩʝ ʠʩʪʨʘʞʫʿʝ: ʜʘ 

ʣʠ ʚʠʰʝ ʘʣʘʪʘ ʤʦʞʝ ʟʘʤʝʥʠʪʠ ʧʦʢʚʘʨʝʥʠ ʠʣʠ ʥʝʢʘ ʜʨʫʛʘ CNC ʤʘʰʠʥʘ ʫ ʦʢʚʠʨʫ FMC 

ʤʦʞʝ ʧʨʝʫʟʝʪʠ ʦʙʨʘʜʫ ʥʘʚʝʜʝʥʝ NC ʩʝʢʚʝʥʮʝ. ʆʚʝ ʘʥʘʣʠʟʝ ʫʢʫˀʯʫʿʫ ʫʧʦʨʝʜʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʨʘʜʘ ʠ ʤʦʛʫ˂ʥʦʩʪʠ ʤʘʥʠʧʫʣʘʮʠʿʝ ʩʠʩʪʝʤʘ, ʪʿ. ʨʝʰʘʚʘʝˁ ʪʨʘʥʩʧʦʨʪʥʦʛ 

ʧʨʦʙʣʝʤʘ (ʩʪʝʟʘʝˁ, ʧʦʩʪʘʚʘˀˁʝ ʠ ʤʘʥʠʧʫʣʠʨʘʝˁ ʦʙʨʘʜʢʦʤ). ʈʝʰʝʘˁ ʦʚʝ ʘʥʘʣʠʟʝ ʩʫ ʜʚʘ 

ʤʦʛʫ˂ʘ ʠʩʭʦʜʘ: FMC ʩʠʩʪʝʤ ʤʦʞʝ ʧʨʠʭʚʘʪʠʪʠ NC ʩʝʢʚʝʥʮʫ, ʠʣʠ FMC ʩʠʩʪʝʤ ʦʜʙʘʮʫʿʝ 

NC ʩʝʢʚʝʥʮʫ ʢʘʦ ʥʝ ʦʙʨʘʜʠˀʚʫ ʫʥʫʪʘʨ ʩʠʩʪʝʤʘ. ʇʨʚʠ ʩʣʫʯʘʿ ʦʧʦʨʘʚʢʘ ʩʠʩʪʝʤʘ ʫ ʩʫʰʪʠʥʠ 

ʿʝ ʩʣʫʯʘʿ ʢʦʿʠ ʿʝ ʚʝ˂ ʨʝʰʝʥ ʫ ʩʠʩʪʝʤʫ (ʩʣʫʯʘʿ ʧʨʝʫʟʠʤʘʘˁ ʥʘ ʜʨʫʛʦʿ CNC ʤʘʰʠʥʠ). ʆʚʘʿ 

ʩʠʩʪʝʤ ʟʘ ʦʧʦʨʘʚʘʢ FMC-ʘ ʤʦʞʝ ʨʝʟʫʣʪʠʨʘʪʠ ʩʤʘʝˁʥʠʤ ʧʝʨʬʦʨʤʘʥʩʘʤʘ. 

ʄʦʛʫ˂ʥʦʩʪ ʢʚʘʨʘ ʧʝʨʠʬʝʨʥʝ ʦʩʠ ʨʦʙʦʪʘ, ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥ ʫ ʦʚʦʤ ʧʦʛʣʘʚˀʫ, ʿʝ ʜʨʫʛʘ 

ʚʨʩʪʘ ʦʰʪʝ˂ʝʘˁ ʫʥʫʪʘʨ FMC ʩʠʩʪʝʤʘ ʠ ʫʟʨʦʢʫʿʝ ʛʨʝʰʢʫ ʫ ʢʦʦʿ ʿFMC ʨʦʙʦʪ ʥʝ ʤʦʞʝ 

ʧʨʠʩʪʫʧʠʪʠ CNC ʤʘʰʠʥʘʤʘ. Aʢʦ ʿʝ ʪʠʧ ʢʚʘʨʘ, ʦʚʝ ʚʨʩʪʝ ʦʰʪʝ˂ʝʘˁ, ʜʦʙʠʿʝʥʘ ʠʟ ʧʨʦʮʝʩʘ 

(ʥʧʨ. ʧʦʩʣʝʜʝˁʛ ʧʦʣʦʞʘʿʘ ʧʝʨʠʬʝʨʥʝ ʦʩʝ) ʠ ʜʝʪʝʢʪʦʚʘʥ ʿʝ ʧʦʣʦʞʘʿ ʨʦʙʦʪʘ, ʜʝʣʠʤʠʯʥʘ 

ʩʘʥʘʮʠʿʘ FMC ʩʠʩʪʝʤʘ ʙʠʣʘ ʙʠ ʤʦʛʫ˂ʘ. ʋ ʪʘʢʚʦʿ ʩʠʪʫʘʮʠʿʠ ʙʠʣʦ ʙʠ ʠʟʚʦʜˀʠʚʘ 

ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʘ ʪʨʘʥʩʧʦʨʪʥʦʛ ʩʠʩʪʝʤʘ, ʫʞʝ ʧʦʩʤʘʪʨʘʥʦ ʨʦʙʦʪʘ, ʟʘ ʧʦʩʝʙʘʥ ʠʣʠ 

ʠʟʫʟʝʪʘʥ ʨʘʩʧʦʥ ʧʦʣʦʞʘʿʘ ʜʫʞ ʧʝʨʠʬʝʨʥʝ ʦʩʝ. ʈʦʙʦʪ, ʫ ʦʚʦʤ ʜʝʣʫ ʨʘʟʤʘʪʨʘʘˁ, ʠʤʘ 

ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʫ ʩʪʨʫʢʪʫʨʫ ʢʦʿʘ ʫʚʦʜʠ ʜʦʜʘʪʥʝ ʧʘʩʠʚʥʝ ʠ ʘʢʪʠʚʥʝ ʤʦʜʫʣʝ ʢʘʦ ʰʪʦ ʿʝ 

ʧʨʠʤʝʝˁʥʦ ʫ ʨʘʜʫ (Tan Zhang et al.,2018), ʘ ʦʧʦʨʘʚʘʢ/ʧʦʧʨʘʚʢʘ FMC ʩʠʩʪʝʤʘ ʙʠ ʙʠʣʘ 

ʝʚʠʜʝʥʪʥʘ. ʊʘʜʘ ʙʠ FMC ʩʠʩʪʝʤ ʧʣʘʥʠʨʘʘˁ ʧʨʦʮʝʩʘ ʘʥʘʣʠʟʠʨʘʦ ʥʦʚʫ ʩʠʪʫʘʮʠʿʫ ʠ 
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ʜʦʜʝʣʠʦ ʥʦʚʘ ʨʝʰʝʘˁ ʟʘ ʩʝʨʚʠʩ CNC ʤʘʰʠʥʘ (ʠʣʠ ʩʘʤʦ ʿʝʜʥʫ CNC ʤʘʰʠʥʫ). ɺʨʝʤʝ 

ʟʘʢʘʟʠʚʘʘˁ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʦʩʪʠ ˂ʝ ʩʝ ʦʜʨʝʜʠʪʠ ʠʟʛʣʝʜʦʤ ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʛʨʝʰʮʠ 

ʧʝʨʠʬʝʨʥʝ ʦʩʝ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ, FMC ʩʠʩʪʝʤ ʠʤʘʦ ʙʠ ʦʛʨʘʥʠʯʝʥʫ ʩʧʦʩʦʙʥʦʩʪ ʫ ʩʢʣʘʜʫ ʩʘ 

ʩʣʝʜʝ˂ʠʤ ʢʨʠʪʝʨʠʿʫʤʠʤʘ: ʩʧʦʩʦʙʥʦʩʪ ʧʨʝʫʩʤʝʨʘʚʘʘˁ ʦʙʨʘʜʝ NC ʩʝʢʚʝʥʮʠ ʢʦʿʝ 

ʧʨʠʧʘʜʘʿʫ ʤʘʰʠʥʠ ʢʦʿʫ ʨʦʙʦʪ ʥʝ ʤʦʞʝ ʩʝʨʚʠʩʠʨʘʪʠ, ʠʣʠ ʦʜʙʘʮʠʚʘʝˁ NC ʩʝʢʚʝʥʮʠ ʢʦʿʝ 

ʥʝ ʤʦʞʝ ʦʙʨʘʜʠʪʠ ʦʰʪʝ˂ʝʥ FMC (ʥʝʤʦʛʫ˂ʥʦʩʪ ʧʨʦʮʝʩʘ ʥʘʢʦʥ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ; ʨʘʜʥʠ 

ʢʦʤʘʜ ʩʝ ʦʩʣʦʙʘʹʘ ʩʘ RFID ʟʘʧʠʩʦʤ ʥʝʠʩʧʫʝˁʥʠʭ NC ʩʝʢʚʝʥʮʠ). 

ʇʦʩʝʙʥʝ ʚʨʩʪʝ ʦʰʪʝ˂ʝʘˁ ʩʫ ʦʥʝ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʜʦʜʘʚʘʯʝ, ʫ ʧʦʩʤʘʪʨʘʥʦʿ ʘʥʘʣʠʟʠ 

ʧʥʝʫʤʘʪʩʢʠ ʠ ʛʨʘʚʠʪʘʮʠʦʥʠ, ʠ ʩʧʘʜʘʿʫ ʫ ʢʘʪʝʛʦʨʠʿʫ ʦʰʪʝ˂ʝʘˁ ʧʝʨʠʬʝʨʥʝ ʦʧʨʝʤʝ. ʆʚʘ 

ʚʨʩʪʘ ʧʨʦʙʣʝʤʘ ʩʝ ʣʘʢʦ ʨʝʰʘʚʘ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʫʧʨʘʚʘˀˁʘ. ʆʪʢʨʠʚʘʿʫ˂ʠ ʦʚʫ ʚʨʩʪʫ 

ʦʰʪʝ˂ʝʘˁ ʩʠʩʪʝʤ ʫʧʨʘʚʘˀˁʘ ʧʨʝʫʩʤʝʨʘʚʘ ʧʨʠʧʨʝʤʢʝ ʧʨʝʤʘ ʨʝʟʝʨʚʥʦʤ ʧʦʣʦʞʘʿʫ ʜʘ ʙʠ 

ʧʨʠʤʠʦ ʜʝʣʦʚʝ, ʪʿ. ʧʨʝʫʩʤʝʨʘʚʘʘˁ ʯʠʪʘʯʘ RFID. 

Aʥʘʣʠʟʘ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ ʨʦʙʦʪʘ ʤʦʨʘ ʦʙʫʭʚʘʪʠʪʠ ʚʨʝʤʝ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʝ ʢʦʿʘ ʩʝ ʫ ʦʚʦʿ 

ʬʘʟʠ ʥʝ ʤʦʞʝ ʩʧʨʦʚʝʩʪʠ.    
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6 ʈɽɿʋʃʊɸʊʀ ʀʉʊʈɸɾʀɺɸɳɸ 
 

 

ɱʝʜʘʥ ʦʜ ʮʠʝˀʚʘ ʦʚʦʛ ʧʦʛʣʘʚʘˀ ʿ ʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʝ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘʘˁ ʢʦʿʘ 

ʩʝ ʦʜʥʦʩʝ ʥʘ ʫʥʘʧʨʝʹʝʝˁ ʦʜʘʙʠʨʘ (ʠʟʙʦʨʘ) ʘʜʝʢʚʘʪʥʠʭ ʢʦʤʧʦʥʝʥʘʪʘ ʫ ʧʨʦʮʝʩʫ 

ʨʘʟʚʦʿʘ FMC, ʦʜʥʦʩʥʦ ʫʥʘʧʨʝʹʝʝˁ ʧʦʩʪʫʧʘʢʘ ʜʦʥʦʰʝʘˁ ʦʜʣʫʢʘ ʧʨʠ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ʠʩʪʝ, ʘ ʩʚʝ ʧʨʝʤʘ ʟʘʭʪʝʚʠʤʘ ʧʨʦʠʟʚʦʜʝˁ. 

ʋ ʩʠʪʫʘʮʠʿʘʤʘ ʧʫʥʠʤ ʥʝʦʜʨʝʹʝʥʦʩʪʠ (ʥʝʧʦʟʥʘʥʠʮʘ) ʥʝʢʝ ʨʝʘʣʥʝ ʧʨʦʙʣʝʤʝ 

ʤʦʛʫ˂ʝ ʿʝ ʠʟʤʦʜʝʣʠʨʘʪʠ ʢʘʦ ʝʚʠʜʝʥʮʠʦʥʝ ʤʨʝʞʝ. ɽʚʠʜʝʥʮʠʦʥʝ ʤʨʝʞʝ ʩʝ ʩʘʩʪʦʿʝ 

ʠʟ ʚʘʨʠʿʘʙʣʠ, ʠˁʭʦʚʠʭ ʚʨʝʜʥʦʩʪʠ ʠ ʤʝʹʫʩʦʙʥʠʭ ʨʝʣʘʮʠʿʘ ʠ ʝʚʠʜʝʥʮʠʿʘ ʠʣʠ 

ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʝ ʧʦʜʨʞʘʚʘʿʫ ʧʠʪʘʘˁ ʫ ʚʝʟʠ ʩʘ ʧʨʦʙʣʝʤʘʪʠʢʦʤ.  

ɽʚʠʜʝʥʮʠʦʥʝ ʤʨʝʞʝ ʩʫ ʧʨʝʜʣʦʞʝʥʝ ʢʘʦ ʤʦʛʫ˂ʠ ʥʘʯʠʥ ʧʨʦʮʝʩʠʨʘʘˁ ʥʝʦʜʨʝʹʝʥʦʛ 

ʟʥʘˁʘ ʦʧʠʩʘʥʦʛ ʬʫʥʢʮʠʿʘʤʘ ʫʚʝʨʝʘˁ, ʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʦʥʦʰʝʝˁ ʟʘʢʫˀʯʘʢʘ  ʥʘ 

ʙʘʟʠ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ. ʂʦʨʠʰ˂ʝʝˁ ʦʚʠʭ ʤʝʪʦʜʘ ʠ ʘʣʘʪʘ ʫ ʬʘʟʠ ʠʟʙʦʨʘ 

(ʧʨʦʿʝʢʪʦʚʘʘˁ ʩʠʩʪʝʤʘ) FMC ʚʝʦʤʘ ʿʝ ʟʥʘʯʘʿʥʘ, ʘ ʠˁʭʦʚʘ ʧʨʠʤʝʥʘ ʤʦʨʘ ʜʘ ʙʫʜʝ 

ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʝʪʭʦʜʥʠʤ ʠʩʪʨʘʞʠʚʘʠˁʤʘ (ʟʘʭʪʝʚʠʤʘ)  ʫ ʮʠʫˀ ʫʥʘʧʨʝʹʝʘˁ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʿʝʢʪʥʦʛ ʪʠʤʘ ʫ ʧʦʩʪʫʧʢʫ ʜʦʥʦʰʝʘˁ ʦʜʣʫʢʘ. 

ʇʦʩʝʙʘʥ ʜʝʦ ʧʦʛʣʘʚˀʘ ʢʘʨʘʢʪʝʨʠʰʫ ʩʧʨʦʚʝʜʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʘʥʘʣʠʟʝ  

ʨʝʟʫʣʪʘʪʘ ʝʢʩʧʝʨʠʤʝʥʘʪʘ, ʢʘʦ ʠ ʦʛʨʘʥʠʯʝˁʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʠʤʘ. ʉʧʨʦʚʝʜʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʠʩʪʨʘʞʠʚʘˁʝ ʠʤʘʣʦ ʿʝ ʟʘ ʮʠˀ ʧʘʨʮʠʿʘʣʥʦ ʪʝʩʪʪʠʨʘˁʝ 

ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ FMC ʢʦʨʠʰ˂ʝˁʝʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ.  

 

6.1 ɽʚʠʜʝʥʮʠʦʥʠ ʩʠʩʪʝʤʠ ʫ aʥaʣʠʟʠ  ʠ ʚʝʨʠʬʠʢaʮʠʿʠ ʧʨʝʜʣʦʞʝʥʦʛ 

ʤʦʜʝʣa ʫʧʨaʚˀaˁa ʬʣʝʢʩʠʙʠʣʥʦʤ ˂ʝʣʠʿʦʤ 

 

ʇʨʦʮʝʩ ʠʟʙʦʨʘ ʘʜʝʢʚʘʪʥʝ ʢʦʥʬʠʛʫʨʘʮʠʿʝ FMC ʦʧʨʝʤʝ ʿʝ ʧʨʦʮʝʩ ʢʦʿʠ ʧʨʦʿʝʢʪʥʠ ʪʠʤ 

ʦʙʠʯʥʦ ʩʝʣʝʢʪʫʿʝ ʫ ʩʚʨʭʫ ʧʦʩʪʠʟʘʘˁ ʧʨʝʪʭʦʜʥʦ ʜʝʬʠʥʠʩʘʥʦʛ ʟʘʜʘʪʘʢʘ, ʠ ʪʦ ʧʨʝʤʘ ʪʘʯʥʦ 

ʜʝʬʠʥʠʩʘʥʠʤ ʫʩʣʦʚʠʤʘ ʠ ʦʛʨʘʥʠʯʝʠˁʤʘ. 

ʇʨʦʮʝʩ ʧʨʦʿʝʢʪʦʚʘʘˁ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʟʘʤʠʩʣʠ ʙʝʟ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʤʝʥʘʤ˅ʝʥʪʘ ʯʠʿʠ 

ʟʘʜʘʪʘʢ ʿʝ ʧʨʠʢʫʧʘˀˁʝ ʠʥʬʦʨʤʘʮʠʿʘ, ʠˁʭʦʚʦ ʧʨʦʮʝʩʫʠʨʘʝˁ, ʩʦʨʪʠʨʘʝˁ, ʘʥʘʣʠʟʫ ʠ ʜʨ. 

ɽʚʠʜʝʥʪʥʦ, ʜʘ ʿʝ ʧʨʦʿʝʢʪʦʚʘʝˁ, ʦʜʥʦʩʥʦ ʤʦʜʝʣʠʨʘʝˁ ʧʨʦʮʝʩʘ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘ 

ʘʢʪʠʚʥʦʩʪ  ʢʦʿʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ʥʠʟ ʘʢʪʠʚʥʦʩʪʠ ʤʝʹʫ ʢʦʿʠʤʘ ʿʝ ʧʨʠʤʝʥʘ ʘʜʝʢʚʘʪʥʠʭ ʟʥʘʘˁ 

ʢʨʦʟ ʢʦʿʘ ʩʝ ʩʪʠʯʫ ʦʜʨʝʹʝʥʘ ʠʩʢʫʩʪʚʘ ʢʘʦ ʧʣʦʜ ʢʨʝʘʪʠʚʥʦʛ ʨʘʟʤʠʰʘˀˁʘ.  

ʋ ʦʩʥʦʚʠ ʩʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʤʦʛʫ ʜʘ ʙʫʜʫ ʩʘʚʨʰʝʥʝ (ʧʝʨʬʝʢʪʥʝ) ʠʣʠ ʥʝʩʘʚʨʰʝʥʝ 

ʠʥʬʦʨʤʘʮʠʿʝ (Xu, 1997). ʀʥʬʦʨʤʘʮʠʿʝ ʩʫ ʩʘʚʨʰʝʥʝ ʢʘʜʘ ʩʫ ʧʨʝʮʠʟʥʝ ʠ ʧʦʪʧʫʥʦ 

ʦʜʨʝʹʝʥʝ. ʅʝʩʘʚʨʰʝʥʦʩʪ ʠʥʬʦʨʤʘʮʠʿʘ ʧʦ ʩʚʦʤ ʢʘʨʘʢʪʝʨʫ ʧʦʜʨʘʟʫʤʝʚʘ ʥʝʧʨʝʮʠʟʥʦʩʪ, 

ʥʝʦʜʨʝʹʝʥʦʩʪ, ʥʝʪʘʯʥʦʩʪ, ʥʝʿʘʩʥʦʩʪ, ʥʝʢʦʤʧʣʝʪʥʦʩʪ ʠ ʥʝʟʥʘʝˁ. ɼʚʘ ʥʘʿʯʝʰ˂ʘ ʦʙʣʠʢʘ 

ʥʝʩʘʚʨʰʝʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʩʫ ʥʝʧʨʝʮʠʟʥʦʩʪ ʠ ʥʝʦʜʨʝʹʝʥʦʩʪ. ʉʘʜʨʞʘʿ ʧʦʜʘʪʘʢʘ ʫ 

ʠʥʬʦʨʤʘʮʠʿʠ ʢʦʿʠ ʿʝ ʥʝʜʦʨʝʯʝʥʘ ʠʤʘ ʢʘʨʘʢʪʝʨ ʥʝʧʨʝʮʠʟʥʦʩʪʠ. ʅʝʦʜʨʝʹʝʥʦʩʪ ʥʘʩʪʘʿʝ 
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ʫʩʣʝʜ ʥʝʜʦʩʪʘʪʢʘ ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʧʦʜʘʪʘʢʘ ʦ ʩʪʘʫˁ ʢʦʿʝ ʩʝ ʘʥʘʣʠʟʠʨʘ ʠʣʠ ʥʝʜʦʩʪʘʪʢʫ 

ʧʦʚʝʨʝʘˁ ʫ ʪʦ ʜʘ ʣʠ ʩʫ ʠʥʬʦʨʤʘʮʠʿʝ ʢʦʨʝʢʪʥʝ ʠʣʠ ʥʝ (ņapiĺ, 2005). ʅʝʦʜʨʝʹʝʥʦʩʪ ʩʝ 

ʿʘʚˀʘ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʫ ʢʦʿʠʤʘ ʩʪʘʝˁ ʥʝʢʦʛ ʜʦʛʘʹʘʿʘ ʥʠʿʝ ʿʦʰ ʦʜʨʝʹʝʥʦ, ʠ ʫ ʪʘʢʚʠʤ 

ʩʠʪʫʘʮʠʿʘʤʘ ʤʦʨʘ ʩʝ ʠʟʚʨʰʠʪʠ ʠʟʙʦʨ ʠʟʤʝʹʫ ʤʦʛʫ˂ʠʭ ʦʧʮʠʿʘ ʢʦʿʝ ʟʘʚʠʩʝ ʦʜ ʪʨʝʥʫʪʥʦʛ 

ʩʪʘˁʘ ʜʦʛʘʹʘʿʘ, ʥʘʚʦʜʠ ʘʫʪʦʨ. 

ʊʘʙʝʣʘ 6.1 ʄʦʜʝʣʠ ʟʘ ʧʨʝʜʩʪʘʚʘˀˁʝ ʥʝʩʘʚʨʰʝʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ (ʘʜʘʧʪʠʨʘʥʦ ʧʨʝʤʘ Xu, 

1997) 

ʊʠʧ ʠʥʬʦʨʤʘʮʠʿʝ ʄʦʜʝʣ 

ʅʝʧʨʝʮʠʟʥʝ ʠʥʬʦʨʤʘʮʠʿʝ 
ʊʝʦʨʠʿʘ ʬʘʟʠ ʩʢʫʧʦʚʘ 

ʊʝʦʨʠʿʘ ʤʦʛʫ˂ʥʦʩʪʠ 

ʅʝʦʜʨʝʹʝʥʝ ʠʥʬʦʨʤʘʮʠʿʝ 

ʊʝʦʨʠʿʘ ʚʝʨʦʚʘʨʥʦ˂ʝ 

ʊʝʦʨʠʿʘ ʬʫʥʢʮʠʿʘ ʫʚʝʨʝʘˁ 

(ʤʘʪʝʤʘʪʠʯʢʘ ʪʝʦʨʠʿʘ ʝʚʠʜʝʥʮʠʿʝ) 

  

ɱʝʜʘʥ ʦʜ ʦʧʰʪʝ ʧʨʠʭʚʘ˂ʝʥʠʭ ʨʘʟʚʠʿʝʥʠʭ ʥʘʯʠʥʘ ʧʨʝʜʩʪʘʚʘˀʥʘ ʥʝʩʘʚʨʰʝʥʠʭ 

ʠʥʬʦʨʤʘʮʠʿʘ ʿʝ ʪʝʦʨʠʿʘ ʚʝʨʦʚʘʪʥʦ˂ʝ, ʠ ʪʦ ʫʛʣʘʚʥʦʤ ʟʘ ʥʝʢʝ ʩʧʝʮʠʬʠʯʥʝ ʩʣʫʯʘʿʝʚʝ 

ʥʝʦʜʨʝʹʝʥʦʩʪʠ ʫ ʢʦʿʠʤʘ ʩʝ ʥʘʚʦʜʝ ʝˁʥʘ ʦʛʨʘʥʠʯʝʘˁ. ʀʟ ʪʠʭ ʨʘʟʣʦʛʘ ʨʘʟʚʠʿʝʥʝ ʩʫ ʠ ʜʨʫʛʝ 

ʤʝʪʦʜʝ ʟʘ ʧʨʝʜʩʪʘʚʘˀˁʝ ʥʝʩʘʚʨʰʝʥʠʭ (ʥʝʧʨʝʮʠʟʥʠʭ) ʠʥʬʦʨʤʘʮʠʿʘ  (ʪʝʦʨʠʿʘ ʬʘʟʠ-

ʩʢʫʧʦʚʘ ʠ ʪʝʦʨʠʿʘ ʤʦʛʫ˂ʥʦʩʪʠ). ɿʘ ʥʝʦʜʨʝʹʝʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʩʝ ʫʚʦʜʠ ʪʝʦʨʠʿʘ ʬʫʥʢʮʠʿʘ 

ʫʚʝʨʝʘˁ. ʄʦʜʝʣʠ ʟʘ ʧʨʝʜʩʪʘʚʘˀˁʝ ʥʝʩʘʚʨʰʝʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʧʨʝʤʘ (Xu 1997) 

ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʪʘʙʝʣʠ  6.1. 

 

6.1.1 ˟̪̆̏̑̉́ ̗̪̔̎̋̉́̕ ̮̔̃̆̑̆́  

 

Dempster-Shafer ʪʝʦʨʠʿʘ ʬʫʥʢʮʠʿʘ ʫʚʝʨʝʘˁ ʦʤʦʛʫ˂ʫʿʝ ʩʥʘʞʥʝ ʘʣʘʪʝ ʟʘ ʤʘʪʝʤʘʪʠʯʢʦ 

ʧʨʝʜʩʪʘʚʘˀˁʝ ʩʫʙʿʝʢʪʠʚʥʝ (ʩʫʧʨʦʪʥʦ ʦʜ ʦʥʦʛ ʥʘ ʯʝʤʫ ʙʘʟʠʨʘ ʪʝʦʨʠʿʘ ʚʝʨʦʚʘʪʥʦ˂ʝ) 

ʥʝʦʜʨʝʹʝʥʦʩʪʠ ʠ ʧʨʠ ʪʦʤ ʩʝ ʫʛʣʘʚʥʦʤ ʦʩʣʘʘˁ ʥʘ ʤʦʛʫ˂ʥʦʩʪ ʝʢʩʧʣʠʮʠʪʥʦʛ ʜʝʬʠʥʠʩʘʘˁ 

ʥʝʟʥʘʘˁ. ʊʝʦʨʠʿʘ ʬʫʥʢʮʠʿʘ ʫʚʝʨʝʘˁ ʫ ʠʩʪʨʘʞʠʚʘʠˁʤʘ ʢʦʿʘ ʩʫ ʜʘʪʘ (ņapiĺ, 2000) ʿʝ 

ʧʨʚʝʥʩʪʚʝʥʦ ʥʘʤʝʝˁʥʘ ʧʦʪʨʝʙʦʤ ʥʘʩʪʘʥʢʘ ʝʢʩʧʝʨʪ ʩʠʩʪʝʤʘ ʟʘ ʘʧʣʠʢʘʮʠʿʝ ʢʦʿʝ 

ʦʙʫʭʚʘʪʘʿʫ: 

¶ ʩʫʙʿʝʢʪʠʚʥʘ ʠ/ʠʣʠ ʥʝʢʦʤʧʣʝʪʥʘ ʟʥʘʘˁ ʧʨʠʙʘʚʝˀʥʘ ʦʜ ʛʨʫʧʝ ʜʦʤʝʥ ʝʢʩʧʝʨʘʪʘ, ʠ 

¶ ʥʝʪʘʯʥʝ  ʠʣʠ ʥʝʢʦʤʧʣʝʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʜʦʙʠʿʝʥʝ ʠʥʪʝʛʨʘʮʠʦʿʤ ʥʝʢʦʣʠʢʦ ʛʨʫʧʘ 

ʧʦʜʘʪʘʢʘ. 

ɹʘʟʘ ʟʥʘʘˁ ʿʝ ʢʦʤʙʠʥʘʮʠʿʘ ʧʨʦʮʝʜʫʨʘʣʥʠʭ ʟʥʘʘˁ ʙʘʟʠʨʘʥʠʭ ʥʘ ʠʩʢʫʩʪʚʫ ʠ ʜʝʢʣʘʨʘʪʠʚʥʠʭ 

ʟʥʘˁʘ ʠʟʚʝʜʝʥʠʭ ʠʟ ʨʘʟʫʤʝʚʘʘˁ ʬʫʥʜʘʤʝʥʪʘʣʥʠʭ ʬʝʥʦʤʝʥʘ ʚʝʟʘʥʠʭ ʟʘ ʦʜʨʝʹʝʥʫ 

ʘʧʣʠʢʘʮʠʿʫ. 

ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ʠʟ ʧʨʝʜʦʯʝʥʝ ʣʠʪʝʨʘʪʫʨʝ, ʦʚʘ ʪʝʦʨʠʿʘ ʿʝ ʠʥʪʫʠʪʠʚʥʦ ʧʨʠʣʘʛʦʹʝʥʠ 

ʬʦʨʤʘʣʠʟʘʤ ʟʘ ʨʝʟʦʥʦʚʘʝˁ ʠʩʧʦʜ ʛʨʘʥʠʮʝ ʥʝʦʜʨʝʹʝʥʦʩʪʠ. ʊʘʢʦʹʝ ʦʥʘ, ʧʨʝʜʩʪʘʚʘˀ 

ʛʝʥʝʨʘʣʠʟʘʮʠʿʫ ɹʘʿʩʦʚʝ (Thomas Bayes) ʪʝʦʨʠʿʝ ʫʩʣʦʚʥʝ ʚʝʨʦʚʘʪʥʦ˂ʝ. Shafer-ʦʚʘ ʪʝʦʨʠʿʘ 

ʧʨʫʞʘ ʬʦʨʤʘʣʥʦ ʢʦʥʟʠʩʪʝʥʪʘʥ ʤʝʪʦʜ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʿʫ ʠ ʧʦʚʝʟʠʚʘʝˁ ʝʚʠʜʝʥʮʠʿʝ, ʢʦʿʘ ʫ 

ʩʝʙʠ ʥʦʩʠ ʥʝʢʫ ʥʝʦʜʨʝʹʝʥʦʩʪ, ʘ ʧʦʨʝʜ ʪʦʛʘ, ʦʤʦʛʫ˂ʫʿʝ ʜʦʙʠʿʘʝˁ ʦʜʛʦʚʦʨʘ ʫ ʧʦʪʧʫʥʦʤ 

ʟʥʘʯʝˁʫ ʥʘ ʧʦʩʪʘʚʝˀʥʘ ʧʠʪʘʘˁ ʫʧʦʪʨʝʙʦʤ ʩʘʤʦ ʧʘʨʮʠʿʘʣʥʝ ʝʚʠʜʝʥʮʠʿʝ (ņapiĺ, 2005). 

ʇʦʪʧʫʥʘ ʝʚʠʜʝʥʮʠʿʘ ʩʝ ʤʦʞʝ ʫʢʫˀʯʠʪʠ ʩʘʤʦ ʫ ʥʝʦʧʭʦʜʥʠʤ ʩʣʫʯʘʿʝʚʠʤʘ. 
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ʄʦʜʝʣ ʬʫʥʢʮʠʿʝ ʫʚʝʨʝʘˁ (ʝʥʛ. belief function) ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʚʘʨʠʿʘʙʣʠ, ʤʦʛʫ˂ʠʭ ʚʨʝʜʥʦʩʪʠ 

ʦʚʠʭ ʚʘʨʠʿʘʙʣʠ ʠ ʝʚʠʜʝʥʮʠʿʝ ʢʦʿʘ ʧʦʜʨʞʘʚʘ ʚʘʨʠʿʘʙʣʝ. ɺʘʨʠʿʘʙʣʝ ʧʨʝʜʩʪʘʚʘˀʿʫ 

ʧʦʿʝʜʠʥʘʯʥʘ ʧʠʪʘʘˁ ʦ ʥʝʢʦʤ ʘʩʧʝʢʪʫ ʧʨʦʙʣʝʤʘ ʢʦʿʠ ʩʝ ʨʘʟʤʘʪʨʘ. ʆʜʛʦʚʦʨʠ ʥʘ 

ʧʦʩʪʘʚʝˀʥʘ ʧʠʪʘʘˁ ʤʦʛʫ ʜʘ ʙʫʜʫ ʬʦʨʤʠʨʘʥʠ ʥʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʢʦʿʠ ʜʦʣʘʟʝ ʠʟ 

ʨʘʟʣʠʯʠʪʠʭ ʠʟʚʦʨʘ, ʦʜʥʦʩʥʦ ʠʟ ʢʦʥʪʝʢʩʪʘ ʦʙʿʘʚʝˀʥʠʭ ʨʘʜʦʚʘ, ʠʟ ʧʦʜʘʪʘʢʘ ʦ ʠʟʤʝʨʥʠʤ 

ʚʝʣʠʯʠʥʘʤʘ, ʠʟ ʤʠʰʝˀˁʘ ʝʢʩʧʝʨʘʪʘ ʠʪʜ. ʂʦʤʧʣʝʪʥʦ ʦʙʿʝʜʠʝˁʥʘ ʧʦʜʨʰʢʘ ʤʦʛʫ˂ʝʤ 

ʦʜʛʦʚʦʨʫ ʩʝ ʥʘʟʠʚʘ ʝʚʠʜʝʥʮʠʿʘ. ɽʚʠʜʝʥʮʠʿʫ ʿʝ ʤʦʛʫ˂ʝ ʧʨʝʜʩʪʘʚʠʪʠ ʬʫʥʢʮʠʿʘʤʘ ʫʚʝʨʝʘˁ 

ʢʦʿʝ ʩʫ ʜʝʬʠʥʠʩʘʥʝ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ. 

ɼʝʬʠʥʠʮʠʿʘ 1 (Shafer G., 1976) ʅʝʢʘ ʿʝ ʜʘʪ ʢʦʥʘʯʘʥ ʥʝ ʧʨʘʟʘʥ ʩʢʫʧ ɡ ʢʦʿʠ ʩʝ ʥʘʟʠʚʘ ʦʢʚʠʨ 
ʨʘʟʤʘʪʨʘʘˁ ʠʣʠ ʿʝʜʥʦʩʪʘʚʥʦ ʩʘʤʦ ʦʢʚʠʨ. ʇʨʝʩʣʠʢʘʚʘʝˁ ὄὩὰȡ ς ᴼ πȟρ ʩʝ ʥʘʟʠʚʘ 

(ʥʦʨʤʘʣʠʟʦʚʘʥʘ) ʬʫʥʢʮʠʿʘ ʫʚʝʨʝʘˁ ʘʢʦ ʠ ʩʘʤʦ ʘʢʦ ʧʦʩʪʦʿʠ ʦʩʥʦʚʥʘ ʚʨʝʜʥʦʩʪ ʫʚʝʨʝʘˁ 

(basic belief assignment -bba) άȡ  ς ᴼ πȟρ, ʪʘʢʦ ʜʘ ʿʝ: 

В άὃ ρṒ                                                   (1) 

ὄὩὰὃ В άὄᶰȟ                                   (2) 

ὄὩὰɡ π                                                         (3) 

ɺʨʝʜʥʦʩʪ άὃ ʤʦʞʝ ʙʠʪʠ ʩʭʚʘ˂ʝʥʘ ʢʘʦ ʤʝʨʘ ʥʝʯʠʿʝʛ ʚʝʨʦʚʘʘˁ ʢʦʿʝ ʿʝ ʧʦʯʠʝˁʥʦ ʪʘʯʥʦ 

ʟʘ ʧʦʜʩʢʫʧ A ʠ ʩʣʦʙʦʜʥʦ ʩʝ ʢʨʝ˂ʝ ʫʥʫʪʘʨ ʝˁʛʘ. 

ʋʩʣʦʚ (1) ʧʦʢʘʟʫʿʝ ʜʘ ʥʝʯʠʿʝ ʫʢʫʧʥʦ ʚʝʨʦʚʘʝˁ ʢʦʿʝ ʿʝ ʧʦʜʨʞʘʥʦ ʦʜ ʝʚʠʜʝʥʮʠʿʝ ʤʦʞʝ 

ʤʘʢʩʠʤʘʣʥʦ ʜʘ ʠʤʘ ʚʨʝʜʥʦʩʪ ʿʝʜʘʥ ʘ ʫʩʣʦʚ (3) ʦʜʥʦʩʠ ʩʝ ʥʘ ʯʠʝˁʥʠʮʫ ʜʘ ʥʝʯʠʿʝ ʚʝʨʦʚʘʝˁ 

ʢʦʿʝ ʿʝ ʧʦʯʠʝˁʥʦ ʟʘ ʧʨʘʟʘʥ ʩʢʫʧ ʤʦʨʘ ʜʘ ʙʫʜʝ ʿʝʜʥʘʢʦ ʥʫʣʠ. 

ɺʨʝʜʥʦʩʪ ὄὩὰ ὃ ʧʨʝʜʩʪʘʚʘˀ ʫʢʫʧʥʦ ʚʝʨʦʚʘʝˁ ʢʦʿʝ ʿʝ ʧʦʯʠʝˁʥʦ ʟʘ ʩʢʫʧ A ʠ ʩʚʝ ʝˁʛʦʚʝ 

ʧʦʜʩʢʫʧʦʚʝ. 

ʉʚʘʢʠ ʧʦʜʩʢʫʧ A ʯʠʿʝ ʿʝ άὃ π  ʥʘʟʠʚʘ ʩʝ ʞʠʞʥʠ ʝʣʝʤʝʥʪ. ʇʨʘʟʥʘ ʬʫʥʢʮʠʿʘ ʫʚʝʨʝʘˁ 

ʿʝ ʬʫʥʢʮʠʿʘ ʢʦʜ ʢʦʿʝ άɡ ρ, ʘ άὃ π ʟʘ ʩʚʝ ʧʦʜʩʢʫʧʦʚʝ ὃ ɡ. ʆʚʘ ʬʫʥʢʮʠʿʘ 

ʧʨʝʜʩʪʘʚʘˀ ʧʦʪʧʫʥʦ ʥʝʟʥʘʝˁ ʦ ʧʨʦʙʣʝʤʫ ʢʦʿʠ ʩʝ ʨʘʟʤʘʪʨʘ. 

 

6.1.2 ˛ ̆̃̉ ̗̅̆̎̉̏̎̉̍ ̒ ̉̒̓̆̍̉̍́ 

 

ʉʠʩʪʝʤ ʙʘʟʠʨʘʥ ʥʘ ʚʨʝʜʥʦʚʘʫˁ (Voluation Based Systems - VBS) ʿʝ ʘʧʩʪʨʘʢʪʥʠ ʦʢʚʠʨ 

ʧʨʝʜʣʦʞʝʥ ʦʜ ʩʪʨʘʥʝ Shenoy ʟʘ ʧʨʝʜʩʪʘʚʘˀˁʝ ʠ ʨʝʟʦʥʦʚʘʝˁ ʥʘ ʙʘʟʠ ʥʝʦʜʨʝʹʝʥʦʩʪʠ 

(Shenoy, 1992). ʆʤʦʛʫ˂ʘʚʘ ʧʨʝʜʩʪʘʚʘˀˁʝ ʥʝʦʜʨʝʹʝʥʦʛ ʟʥʘʘˁ ʫ ʨʘʟʣʠʯʠʪʠʤ ʜʦʤʝʥʠʤʘ, 

ʫʢˀʫʯʫʿʫ˂ʠ ɹʘʿʩʦʚʫ ʪʝʦʨʠʿʫ ʚʝʨʦʚʘʪʥʦ˂ʝ, Dempster-Shafer ʪʝʦʨʠʿʫ ʝʚʠʜʝʥʮʠʿʝ ʢʦʿʘ 

ʙʘʟʠʨʘ ʥʘ ʬʫʥʢʮʠʿʘʤʘ ʫʚʝʨʝʘˁ ʠ Zadeh-Dubais - Prodovu ʪʝʦʨʠʿʫ ʤʦʛʫ˂ʥʦʩʪʠ (Shafer G, 

1976). ɻʨʘʬʠʯʢʠ ʧʨʝʜʩʪʘʚʝˀʥ VBS ʥʘʟʠʚʘ ʩʝ ʚʘʣʫʘʮʠʦʥʘ ʤʨʝʞʘ. 

VBS ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʩʢʫʧʘ ʚʘʨʠʿʘʙʣʠ ʠ ʩʢʫʧʘ ʚʘʣʫʘʮʠʿʘ (ʚʨʝʜʥʦʚʘʘˁ) ʢʦʿʠ ʩʫ ʜʝʬʠʥʠʩʘʥʠ 

ʥʘ ʧʦʜʩʢʫʧʦʚʠʤʘ ʪʠʭ ʚʘʨʠʿʘʙʣʠ. ʉʢʫʧ ʩʚʠʭ ʚʘʨʠʿʘʙʣʠ ʩʝ ʦʟʥʘʯʘʚʘ ʩʘ Ὗ ʠ ʧʨʝʜʩʪʘʚʘˀ 

ʧʨʦʩʪʦʨ ʦʙʫʭʚʘ˂ʝʥ ʧʨʦʙʣʝʤʦʤ ʢʦʿʠ ʩʝ ʨʘʟʤʘʪʨʘ. ʉʚʘʢʘ ʚʘʨʠʿʘʙʣʘ ʧʨʝʜʩʪʘʚʘˀ ʨʝʣʝʚʘʥʪʥʠ 

ʘʩʧʝʢʪ ʥʝʢʦʛ ʧʨʦʙʣʝʤʘ. ɿʘ ʩʚʘʢʫ ʚʘʨʠʿʘʙʣʫ ὢ ʢʦʨʠʩʪʠ˂ʝ ʩʝ ɡ  ʜʘ ʩʝ ʦʟʥʘʯʠ ʩʢʫʧ ʤʦʛʫ˂ʠʭ 

ʚʨʝʜʥʦʩʪʠ ʚʘʨʠʿʘʙʣʝ ʢʦʿʠ ʩʝ ʥʘʟʠʚʘ ʦʢʚʠʨ ʦʜ ὢ. ɿʘ ʥʝʢʠ ʧʦʜʩʢʫʧ A (|A|>1) ʦʜ Ὗ, ʩʢʫʧ 
ʚʘʣʫʘʮʠʿʘ ʢʦʿʝ ʩʫ ʜʝʬʠʥʠʩʘʥʝ ʥʘ ɡ ʧʨʝʜʩʪʘʚʘˀʿʫ ʤʝʹʫʩʦʙʥʠ ʦʜʥʦʩ ʠʟʤʝʹʫ ʚʘʨʠʿʘʙʣʠ ʫ 
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A. ʆʢʚʠʨ ɡ   ʧʨʝʜʩʪʘʚʘˀ ʜʠʨʝʢʪʘʥ (Cortesian) ʧʨʦʠʟʚʦʜ ʩʚʠʭ ɡὢ ʟʘ ὢ ʫ A. ɽʣʝʤʝʥʪʝ 

ɡ ʥʘʟʠʚʘʿʫ ʩʝ ʢʦʥʬʠʛʫʨʘʮʠʿʘʤʘ ʦʜ A. 

ɿʥʘˁʝ ʧʨʝʜʩʪʘʚʝˀʥʦ ʦʚʠʤ ʪʠʧʦʤ ʚʘʣʫʘʮʠʿʘ ʥʘʟʠʚʘ ʩʝ ʛʝʥʝʨʠʯʢʦ ʠʣʠ ʦʧʰʪʝ ʟʥʘʝˁ, ʢʦʿʝ 

ʤʦʞʝ ʜʘ ʙʫʜʝ ʧʨʝʜʩʪʘʚʝˀʥʦ ʢʘʦ ʙʘʟʘ ʟʥʘʘˁ ʫ ʝʢʩʧʝʨʪ ʩʠʩʪʝʤʠʤʘ. 

ʋ VBS ʩʝ ʪʘʢʦʹʝ ʜʝʬʠʥʠʰʫ ʚʘʣʫʘʮʠʿʝ ʥʘ ʧʦʿʝʜʠʥʘʯʥʠʤ ʚʘʨʠʿʘʙʣʘʤʘ, ʰʪʦ ʧʨʝʜʩʪʘʚʘˀ ʪʟʚ. 

ʯʠˁʝʥʠʯʢʦ ʟʥʘʝˁ (factual knowledge), ʰʪʦ ʩʘʯʠʘˁʚʘ ʙʘʟʫ ʧʦʜʘʪʘʢʘ ʫ ʝʢʩʧʝʨʪ ʩʠʩʪʝʤʠʤʘ. 

ɿʘ ʥʝʢʠ ʧʨʦʙʣʝʤ ʦʧʰʪʝ ʛʝʥʝʨʠʯʢʦ ʟʥʘˁʝ ʜʝʬʠʥʠʰʝ ʝʢʩʧʝʨʪ. ʊʦ ʟʥʘʝˁ ʪʦʢʦʤ ʧʨʦʮʝʩʘ 

ʨʝʟʦʥʦʚʘʘˁ ʥʝ˂ʝ ʙʠʪʠ ʤʝʘˁʥʦ. ʏʠʝˁʥʠʯʥʦ ʟʥʘʝˁ ˂ʝ ʩʝ ʤʝʘˁʪʠ ʩʘʛʣʘʩʥʦ ʩʘ ʩʪʘʝˁʤ 

ʧʨʦʙʣʝʤʘ ʢʦʿʠ ʩʝ ʪʨʝʥʫʪʥʦ ʨʝʰʘʚʘ. ʋ VBS ʦʚʝ ʜʚʝ ʚʨʩʪʝ ʟʥʘʘˁ ʩʝ ʪʨʝʪʠʨʘʿʫ ʥʘ ʠʩʪʠ ʥʘʯʠʥ. 

VBS ʩʠʩʪʝʤ ʧʨʠʣʘʛʦʹʝʥ ʿʝ ʟʘ ʧʨʦʮʝʩʠʨʘʝˁ ʥʝʦʜʨʝʹʝʥʦʛ ʟʥʘʘˁ ʢʦʿʝ ʿʝ ʦʧʠʩʘʥ ʬʫʥʢʮʠʿʘʤʘ 

ʫʚʝʨʝʘˁ ʥʘʟʠʚʘ ʩʝ ʩʠʩʪʝʤ ʟʘ ʨʝʟʦʥʦʚʘʝˁ ʥʘ ʙʘʟʠ ʝʚʠʜʝʥʮʠʿʝ (ʝʥʛ. An Evidental Reasoning 

System) ʠʣʠ ʝʚʠʜʝʥʮʠʦʥʠ ʩʠʩʪʝʤ (ʝʥʛ. Evidential System), ʘ ʚʘʣʫʘʮʠʦʥʝ ʤʨʝʞʝ 

ʝʚʠʜʝʥʮʠʦʥʝ ʤʨʝʞʝ (ɽʄ). 

ʎʠˀ ʨʝʟʦʥʦʚʘʘˁ ʥʘ ʙʘʟʠ ʝʚʠʜʝʥʮʠʿʝ ʿʝ ʦʮʝʥʘ ʥʝʢʝ ʭʠʧʦʪʝʟʝ, ʢʘʜʘ ʿʝ ʜʘʪ ʩʪʚʘʨʥʠ ʜʝʦ 

ʝʚʠʜʝʥʮʠʿʝ (ʯʠʝˁʥʠʯʥʦ ʩʪʘʝˁ). ʆʚʦ ʩʝ ʦʩʪʚʘʨʫʿʝ ʝʚʘʣʫʘʮʠʦʤ ʚʘʣʫʘʮʠʦʥʠʭ ʤʨʝʞʘ ʢʨʦʟ 

ʜʚʘ ʢʦʨʘʢʘ: 

¶ ʢʦʤʙʠʥʦʚʘʝˁʤ ʩʚʠʭ ʬʫʥʢʮʠʿʘ ʫʚʝʨʝʘˁ ʫ ʝʚʠʜʝʥʮʠʦʥʦʿ ʤʨʝʞʠ, ʯʠʤʝ ʩʝ ʜʦʙʠʿʘ ʪʟʚ. 

ʛʣʦʙʘʣʥʘ ʬʫʥʢʮʠʿʘ ʫʚʝʨʝʘˁ; 

¶ ʤʘʨʛʠʥʘʣʠʟʘʮʠʿʦʤ ʛʣʦʙʘʣʥʝ ʬʫʥʢʮʠʿʝ ʫʚʝʨʝʘˁ ʥʘ ʦʢʚʠʨʝ ʩʚʘʢʝ ʧʦʿʝʜʠʥʘʯʥʝ 

ʚʘʨʠʿʘʙʣʝ ʠʣʠ ʧʦʜʩʢʫʧʦʚʘ ʚʘʨʠʿʘʙʣʠ, ʯʠʤʝ ʩʝ ʜʦʙʠʿʘʿʫ ʤʘʨʛʠʥʘʣʠ ʟʘ ʩʚʘʢʫ 

ʚʘʨʠʿʘʙʣʫ ʠʣʠ ʧʦʜʩʢʫʧ ʚʘʨʠʿʘʙʣʠ ʥʘʚʦʜʠ ʫ ʩʚʦʿʦʿ ʤʦʥʦʛʨʘʬʠʿʠ (ņapiĺ, 2005). 

 

6.1.3 McEvidence ̐ ̑̏̄̑́̍̒̋̉ ̐́̋̆̓ 

 

ʉʦʬʪʚʝʨʩʢʘ ʧʦʜʨʰʢʘ VBS ʩʠʩʪʝʤʠʤʘ ʿʝ ʙʠʪʘʥ ʯʠʥʠʣʘʮ ʧʨʠʤʝʥʝ, ʘʢʦ ʥʝ ʠ ʫʩʣʦʚʘˀʚʘʿʫ˂ʠ 

ʬʘʢʪʦʨ ʫ ʨʝʰʘʚʘʫˁ ʠ ʧʨʠʤʝʥʠ ʝʚʠʜʝʥʮʠʦʥʠʭ ʩʠʩʪʝʤʘ. ʉʘʜʨʞʘʿʥʦ ʨʘʟʚʦʿ ʩʦʬʪʚʝʨʩʢʠʭ 

ʘʣʘʪʘ ʫʛʣʘʚʥʦʤ ʩʝ ʢʨʝʪʘʦ ʧʘʨʘʣʝʣʥʦ ʫ ʜʚʘ ʧʨʘʚʮʘ; ʨʘʯʫʥʘʨʩʢʦʿ ʠ ʛʨʘʬʠʯʢʦʿ 

ʠʥʪʝʨʧʨʝʪʘʮʠʿʠ ʧʨʦʙʣʝʤʘ. ʅʘʿʧʦʟʥʘʪʠʿʠ ʨʘʟʚʠʿʝʥʠ ʝʚʠʜʝʥʮʠʦʥʠ ʧʘʢʝʪʠ ʩʫ: McEvidence 

(Hsio & Shenoy, 1989), Pulcinella (Saffotti  Umkehrer, 1991)  Delief (Zarly et al., 1988).  

McEvidence ʢʘʦ ʩʦʬʪʚʝʨʩʢʠ ʧʘʢʝʪ ʧʨʦʿʝʢʪʦʚʘʥ ʿʝ ʟʘ ʨʝʟʦʥʦʚʘʝˁ  ʫ ʫʩʣʦʚʠʤʘ 

ʥʝʦʜʨʝʹʝʥʦʩʪʠ. ʉʠʩʪʝʤ ʜʦʟʚʦʘˀʚʘ ʢʦʨʠʩʥʠʢʫ ʜʘ ʢʨʝʠʨʘ ʛʨʘʬʠʯʢʫ ʤʨʝʞʫ ʚʘʨʠʿʘʙʣʠ 

(ʧʨʦʤʝʥˀ ʠʚʠʭ), ʠˁʭʦʚ ʤʝʹʫʩʦʙʥʫ ʟʘʚʠʩʥʦʩʪ ʠ ʜʘ ʫʥʝʩʝ ʝʚʠʜʝʥʮʠʿʫ ʢʦʿʘ ʩʝ ʦʜʥʦʩʠ ʥʘ 

ʧʨʦʤʝʥʠˀʚʝ. ʂʘʜ ʩʝ ʫʥʝʩʝ ʩʚʘ ʨʘʩʧʦʣʦʞʠʚʘ ʫʣʘʟʥʘ ʝʚʠʜʝʥʮʠʿʘ ʢʦʿʘ ʦʜʨʘʞʘʚʘ ʪʨʝʥʫʪʥʦ  

ʩʪʘˁʝ ʩʠʩʪʝʤʘ ʠʣʠ ʧʨʦʮʝʩʘ ʢʦʿʠ ʩʝ ʘʥʘʣʠʟʠʨʘ ʤʦʞʝ ʩʝ ʠʟʚʨʰʠʪʠ ʝʚʘʣʫʠʨʘʝˁ ʤʨʝʞʝ. 

(ņapiĺ, 2005). ʇʨʦʮʝʩ ʝʚʘʣʫʘʮʠʿʝ, ʢʨʦʟ ʦʧʝʨʘʮʠʿʝ ʢʦʤʙʠʥʦʚʘʘˁ, ʛʝʥʝʨʠʰʝ ʛʣʦʙʘʣʥʫ 

ʬʫʥʢʮʠʿʫ ʫʚʝʨʝʘˁ ʘ ʧʦʪʦʤ ʩʝ ʦʜʨʝʹʫʿʫ ʤʘʨʛʠʥʘʣʝ ʩʚʠʭ ʚʘʨʠʿʘʙʣʠ. 

 

6.1.4 ˑ̆ ̍̐̒̓̆̑̏̃̏ ̐̑́̃̉̌̏ 
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ɼʝʤʧʩʪʝʨʦʚʦ ʧʨʘʚʠʣʦ ʢʦʤʙʠʥʦʚʘʘˁ ʧʨʦʠʟʚʦʜʠ ʥʦʚʫ ʬʫʥʢʮʠʿʫ ʫʚʝʨʝʘˁ ʢʦʿʘ ʧʨʝʜʩʪʘʚʘˀ 

ʝʬʝʢʘʪ ʜʦʙʠʿʝʥ ʧʦʚʝʟʠʚʘʝˁʤ ʦʚʘ ʜʚʘ ʪʝʣʘ ʝʚʠʜʝʥʮʠʿʝ. 

ʅʝʢʘ ʩʝ ʧʨʝʪʧʦʩʪʘʚʠ ʜʘ ʩʫ ʬʫʥʢʮʠʿʝ ʫʚʝʨʝʘˁ ὄὩὰ ʠ ὄὩὰ ʢʨʝʠʨʘʥʝ ʥʘ ʦʢʚʠʨʫ ɡ. ʅʝʢʘ ʩʫ 

ὃ,..., ὃ ,̋ Ὧ ςȿȿ ʩʫ ʞʠʞʥʠ ʝʣʝʤʝʥʪʠ ʬʫʥʢʮʠʿʝ ὄὩὰ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ά - ʚʨʝʜʥʦʩʪʠʤʘ  

ά ὃ  ʟʘ  Ὥ ρȟȣȟὯ   ʠ ʥʝʢʘ ʩʫ ὄȟȣȟὄ, Ὦ ςȿȿ ʞʠʞʥʠ ʝʣʝʤʝʥʪʠ ʬʫʥʢʮʠʿʝ ὄὩὰ ʩʘ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʝʣʝʤʝʥʪʠʤʘ ά - ʚʨʝʜʥʦʩʪʠʤʘ  ά ὄ  ʟʘ Ὥ ρȟȣȟὮ.  Kʦʤʙʠʥʘʮʠʿʘ ʦʚʝ ʜʚʝ 
ʬʫʥʢʮʠʿʝ ʩʝ ʦʟʥʘʯʘʚʘ ʩʘ ὄὩὰṥὄὩὰ , ʘ ʝˁʥʠ ʞʠʞʥʠ ʝʣʝʤʝʥʪʠ ʩʫ ὅȟȣȟὅ  ʩʘ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ά - ʚʨʝʜʥʦʩʪʠʤʘ  ά ὅ  ʟʘ Ὧ ρȟȣȟά, ʢʦʿʠ ʩʫ ʢʨʝʠʨʘʥʠ ʥʘ ʩʣʝʜʝ˂ʠ 
ʥʘʯʠʥ: 

ά ὅ ὑВ ά ὃ ά ὄȟ
᷾

         (1) 

ʛʜʝ ʂ ʧʨʝʜʩʪʘʚʘˀ ʥʦʨʤʘʣʠʟʠʨʘʿʫ˂ʠ ʬʘʢʪʦʨ 

˗ ρ В ά ὃ ά ὄȟ
᷾

            (2) 

ʅʦʨʤʘʣʠʟʠʨʘʿʫ˂ʠ ʬʘʢʪʦʨ ʂ ʿʝ ʚʝ˂ʠ ʦʜ 1 ʢʘʜ ʛʦʜ ὄὩὰ ʠ ὄὩὰ ʧʦʯʠʥʝ ʜʝʦ ʤʘʩʝ ʥʝʢʦʛ 
ʚʝʨʦʚʘʘˁ ʢʦʿʝ ʦʜʛʦʚʘʨʘ ʩʫʙʿʝʢʪʠʚʥʦʿ ʚʝʨʦʚʘʪʥʦ˂ʠ ʟʘ ʨʘʩʪʘʚʝˀʥʝ (ʠʣʠ  ʢʦʥʪʨʘʜʠʢʪʦʨʥʝ 

ʧʦʜʩʢʫʧʦʚʝ ɡ. ʂ ʧʨʝʜʩʪʘʚʘˀ ʤʝʨʫ ʢʦʥʬʣʠʢʪʘ ʜʚʝ ʬʫʥʢʮʠʿʝ ʫʚʝʨʝʘˁ. ʂʘʜ ʛʦʜ ʩʝ ʜʚʝ ʠʣʠ 

ʚʠʰʝ ʬʫʥʢʮʠʿʘ ʢʦʤʙʠʥʫʿʫ, ʧʨʘʚʠʣʦ ʢʦʤʙʠʥʦʚʘʘˁ ʠʤʘ ʦʩʦʙʠʥʫ ʘʩʦʮʠʿʘʪʠʚʥʦʩʪʠ ʠ 

ʢʦʤʫʪʘʪʠʚʥʦʩʪʠ. ʊʘʢʦʹʝ, ʛʝʥʝʨʘʣʥʦ ʧʦʩʤʘʪʨʘʥʦ ὄὩὰṥὄὩὰὄὩὰ. ʂʦʤʙʠʥʦʚʘʝˁ 

ʦʜʨʝʹʝʥʦʛ ʙʨʦʿʘ ʬʫʥʢʮʠʿʘ ʫʚʝʨʝʘˁ ὄὩὰṥȣȟṥὄὩὰ ʩʝ ʦʟʥʘʯʘʚʘ ṥṥ ὄὩὰȣȟὄὩὰ. 

 
ʉʣʠʢʘ 6.1 ɻʨʘʬʠʯʢʘ ʠʣʫʩʪʨʘʮʠʿʘ ɼʝʤʧʩʪʝʨʦʚʦʛ ʧʨʘʚʠʣʘ (ņapiĺ M. & ʄilaļiĺ V.,1995) 

 

6.1.5 ˒̗̃̉̅̆̎̉̏̎̉ ̒̉̒̓̆̍̉ ̔ ̉̈̂̏̑̔ ̗̗̪̋̏̎̆̐̉̆ ̌̆̋̒̉̂̉̌̎̆̕ ̯̪̆̌̉̆ ̒́ 

̙̒̓́̎̏̃̉̓́ ̌̆̋̒̉̂̉̌̎̏̒̓̉̕ 

 

ɹʨʠʪʘʥʩʢʦ ʫʜʨʫʞʝʝˁ ʧʨʦʠʟʚʦʜʥʠʭ ʠʥʞʝʝˁʨʘ PERA ʿʝ ʫʨʘʜʠʣʦ ʧʨʝʛʣʝʜ ʟʘʭʪʝʚʘ ʟʘ 

ʤʘʰʠʥʩʢʦʤ ʦʙʨʘʜʦʤ ʜʝʣʦʚʘ ʫ ʠʥʜʫʩʪʨʠʿʠ (ʝʥʛ. Production Engineering Research 

Association; PERA, 1969). ʂʘʪʝʛʦʨʠʟʘʮʠʿʘ ʿʝ ʫʨʘʹʝʥʘ ʥʘ ʦʩʥʦʚʫ ʪʠʧʘ ʧʦʚʨʰʠʥʘ ʢʦʿʝ ʩʝ 

ʦʙʨʘʹʫʿʫ (ʩʣʠʢʘ 6.2.).  
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ʉʣʠʢʘ 6.2 ʈʘʟʣʠʯʠʪʝ ʢʣʘʩʝ ʧʦʚʨʰʠʥʘ (ʘʜʘʧʪ. ʧʨʝʤʘ PERA, 1969) 

ʇʨʠʤʘʨʥʝ ʧʦʚʨʰʠʥʝ ʜʝʬʠʥʠʰʫ ʛʣʘʚʥʠ ʦʙʣʠʢ ʜʝʣʘ. ʉʝʢʫʥʜʘʨʥʝ ʧʦʚʨʰʠʥʝ, ʢʘʦ ʰʪʦ ʩʫ 

ʫʧʫʩʪʠ, ʥʘʚʦʿʥʝ ʨʫʧʝ, ʞʣʝʙʦʚʠ ʠʪʜ. ʦʙʨʘʹʫʿʫ ʩʝ ʠʟʚʘʥ ʧʨʠʤʘʨʥʠʭ ʧʦʚʨʰʠʥʘ. ʇʦʜʝʣʘ 

ʧʦʚʨʰʠʥʘ ʥʘ ʧʨʠʤʘʨʥʝ ʠ ʩʝʢʫʥʜʘʨʥʝ ʥʠʿʝ ʠʟʚʨʰʝʥʘ ʧʨʝʤʘ ʬʫʥʢʮʠʦʥʘʣʥʦʿ ʚʘʞʥʦʩʪʠ, 

ʥʠʪʠ ʧʨʝʤʘ ʩʣʦʞʝʥʦʩʪʠ ʤʘʰʠʥʩʢʝ ʦʙʨʘʜʝ. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʩʚʠʭ ʜʝʣʦʚʘ ʫ ʩʝʜʘʤ 

ʢʘʪʝʛʦʨʠʿʘ ʿʝ ʠʟʚʨʰʝʥʘ ʧʨʝʤʘ ʢʦʤʙʠʥʘʮʠʿʠ ʦʚʠʭ ʧʦʚʨʰʠʥʘ, ʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʮʠ 6.3 

(ʧʨʝʫʟʝʪʦ ʠ ʧʨʠʣʘʛʦʹʝʥʦ ʠʟ ņapiĺ, 2005).  

ʆʚʘʢʦ ʜʝʬʠʥʠʩʘʥʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʜʝʣʦʚʘ ʜʘʿʝ ʜʦʙʨʫ ʦʩʥʦʚʫ ʟʘ ʘʥʘʣʠʟʫ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ 

ʤʦʜʝʣʘ FMC. ʉʭʦʜʥʦ ʪʦʤʝ ʫ ʪʘʙʝʣʠ 6.2 ʜʘʿʫ ʩʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʦʜʘʮʠ ʜʘʪʠ ʫ 

ʧʨʦʮʝʥʪʠʤʘ ʦʜʥʦʩʥʦ ʙʨʦʿʫ ʢʦʨʠʰ˂ʝʥʠʭ ʢʘʨʘʢʪʝʨʘ ʢʦʿʠ ʩʝ ʧʨʝʥʦʩʝ ʧʫʪʝʤ ʪʘʛʘ ʟʘ 

ʠʟʘʙʨʘʥʝ ʛʨʫʧʝ ʜʝʣʦʚʘ. 

ʉʪʘʪʠʩʪʠʯʢʠ ʧʦʜʘʮʠ ʟʘ ʛʨʫʧʫ ʜʝʣʦʚʘ ʦʜ 1-4 ʠʟʘʙʨʘʥʠ ʩʫ ʢʘʦ ʨʝʧʨʝʟʝʥʪʠ ʠ ʜʘʪʠ ʫ ʪʘʙʝʣʠ 

6.2.  

ʇʨʝʜʦʯʝʥʠ ʧʨʦʮʝʥʪʫʘʣʥʠ ʦʜʥʦʩʠ ʚʘʞʝ˂ʠ ʩʫ ʥʘ ʫʢʫʧʥʦʤ ʙʨʦʿʫ ʦʧʝʨʘʮʠʿʘ ʢʦʿʘ ʩʝ ʦʜʥʦʩʠ 

ʠ ʥʘ ʛʨʫʙʫ ʠ ʥʘ ʬʠʥʫ ʦʙʨʘʜʫ. ʋʨʝʟʠʚʘˁʝ ʥʘʚʦʿʘ ʥʠʿʝ ʦʙʫʭʚʘ˂ʝʥʦ ʘʥʘʣʠʟʦʤ. ʇʨʚʘ ʛʨʫʧʘ 

ʜʝʣʦʚʘ ʟʘ ʩʪʨʫʛʘˁʝ ʢʦʨʠʩʪʠ ʜʦ 240 ʢʘʨʘʢʪʝʨʘ ʧʦʪʨʝʙʥʠʭ ʟʘ ʫʧʠʩ ʥʘ RFID ʪʘʛ ʰʪʦ 

ʦʜʛʦʚʘʨʘ 95% ʦʧʝʨʘʮʠʿʘ ʩʪʨʫʛʘˁʘ. ʊʘʢʦʹʝ, ʧʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʜʘ 95% ʦʙʨʘʜʝ ʦʪʧʘʜʘ ʥʘ 

ʩʪʨʫʛʘˁʝ ʠ ʜʘ 95% ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʦʧʝʨʘʮʠʿʘ ʩʫ ʦʧʝʨʘʮʠʿʝ ʩʪʨʫʛʘˁʘ. ʅʝʦʜʨʝʹʝʥʦʩʪ, 

ʥʝʧʨʝʮʠʟʥʦʩʪ ʠʣʠ ʥʝʧʦʟʥʘʚʘˁʝ ʥʘ  ʧʨʠʤʝʨʫ ʧʨʚʝ ʛʨʫʧʝ ʜʝʣʦʚʘ ʦʜʨʝʹʝʥʘ ʿʝ ʩʘ 5%. 

ʅʘ ʜʘˀʝ ʩʝ ʠʟʣʘʞʝ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʿʝ ʤʦʛʫ˂ʝ ʦʚʘʢʦ ʛʝʥʝʨʠʩʘʥʦ ʟʥʘˁʝ ʫʢˀʫʯʠʪʠ ʫ ʧʨʦʮʝʩ 

ʢʦʥʮʝʧʮʠʿʩʢʦʛ ʧʨʦʿʝʢʪʦʚʘˁʘ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ ʧʨʝʚʘʩʭʦʜʥʦ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʦʙʨʘʜʥʦʛ 

ʩʠʩʪʝʤʘ (CNC ʤʘʰʠʥʘ) ʠ ʧʨʠʤʝˁʝʥʝ RFID ʪʝʭʥʦʣʦʛʠʿʝ. ʊʝʦʨʠʿʝ ʬʫʥʢʮʠʿʘ ʫʚʝʨʝˁʘ ʠ 

ʝʚʠʜʝʥʮʠʦʥʠ ʩʠʩʪʝʤʠ, ʦʜʥʦʩʥʦ ʝʚʠʜʝʥʮʠʦʥʝ ʤʨʝʞʝ ʜʘʿʫ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʝ ʧʨʝʜʦʯʝʥʦ 

ʟʥʘˁʝ ʧʨʝʜʩʪʘʚʠ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʤ ʦʙʣʠʢʫ, ʘ ʢʘʩʥʠʿʝ ʠʩʢʦʨʠʩʪʠ ʢʘʦ ʧʦʤʦ˂ ʫ ʜʦʥʦʰʝˁʫ 

ʦʜʣʫʢʘ.  ʆʩʥʦʚʥʘ ʠʜʝʿʘ ʿʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠʣʠ ʝʢʩʧʝʨʪʥʠ ʩʠʪʝʤ  ʢʦʿʠ ˂ʝ ʫ ʬʘʟʠ ʢʦʥʮʝʧʪʫʘʣʥʦʛ 

ʧʨʦʿʝʢʪʦʚʘˁʘ ʧʨʫʞʠʪʠ ʧʦʤʦ˂ ʩʪʨʫʯʥʠʤ ʪʝʣʠʤʘ  ʧʨʠ ʠʟʙʦʨʫ ʢʦʥʮʝʧʮʠʿʝ ʤʘʰʠʥʝ ʘʣʘʪʢʝ 

ʪʿ. ʬʣʝʢʩʠʙʠʣʥʦʛ ʦʙʨʘʜʥʦʛ ʩʠʩʪʝʤʘ. ɿʘ ʘʥʘʣʠʟʫ ʢʦʿa ʩʝ ʧʨʝʟʝʥʪʠʨʘ ʫ ʨʘʜʫ ʧʨʝʪʧʦʩʪʘʚʢʘ ʦ 

ʙʨʦʿʫ ʠ ʪʠʧʫ ʜʝʣʦʚʘ (ʫʩʚʦʿʝʥʘ ʧʨʝʤʘ PERA) ʜʘʪʘ ʿʝ ʫ ʪʘʙʝʣʠ 6.3. 
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ʊʘʙʝʣʘ 6.2 ʂʘʪʝʛʦʨʠʟʘʮʠʿʘ ʜʝʣʦʚʘ (PERA, 1969) 

ʈʝʜ.ʙʨʦʿ ʅʘʟʠʚ ʀʟʛʣʝʜ 

1. 
ʇʨʠʤʘʨʥʦ ʨʦʪʘʮʠʦʥʠ 

(pr) 

 

2. 
ʇʨʠʤʘʨʥʦ ʨʦʪʘʮʠʦʥʠ ʩʘ ʩʝʢʫʥʜʘʨʠʤʘ 

(pr+s) 

 

3. 
ʇʨʠʤʘʨʥʦ ʨʘʚʘʥʠ 

(pr) 

 

4. 
ʇʨʠʤʘʨʥʦ ʨʘʚʥʠ ʩʘ ʩʝʢʫʥʜʘʨʠʤʘ 

(pp+s) 

 

5. 
ʇʨʠʤʘʨʥʦ ʨʦʪʘʮʠʦʥʠ ʠ ʧʨʠʤʘʨʥʦ ʨʘʚʥʠ 

(pr+pp) 

 

6. 

ʇʨʠʤʘʨʥʦ ʨʦʪʘʮʠʦʥʠ ʠ ʧʨʠʤʘʨʥʦ ʨʘʚʥʠ 

ʩʘ ʩʝʢʫʥʜʘʨʠʤʘ 

[pr+(pp+s)] 

 

7. 
ʉʝʢʫʥʜʘʨʠ 

(s) 

 

 

ʊʘʙʝʣʘ 6.3 ʇʨʦʮʝʥʪʫʘʣʥʠ ʫʜʝʦ ʦʜ ʫʢʫʧʥʦ ʧʨʝʪʧʦʩʪʘʚʝˀʥʦʛ ʙʨʦʿʘ ʢʘʨʘʢʪʝʨʘ ʟʘ ʩʚʘʢʫ 

ʧʦʿʝʜʠʥʘʯʥʫ ʦʧʝʨʘʮʠʿʫ ʤʘʰʠʥʩʢʝ ʦʙʨʘʜʝ ʧʨʝʤʘ ʠʟʘʙʨʘʥʠʤ ʢʘʪʝʛʦʨʠʿʘʤʘ ʜʝʣʦʚʘ 

FMC ʪʝʭʥʦʣʦʛʠʿʘ 1 (pr) 2 (pr+s) 3 (pr) 4 (pr+pp) 

ʩʪʨʫʛʘʝˁ 240 95% 240 39%     

ʛʣʦʜʘʝˁ   160 26% 320 95% 320 57% 

ʙʫʰʝˁʝ   130 21%   170 30% 

ʨʝʟʘˁʝ ʥʘʚʦʿʘ22   85    68  

S ʢʘʨʘʢʪʝʨʘ 240  530  320  490  

                                                 
22 ʅʠʿʝ ʦʙʫʭʚʘ˂ʝʥʦ ʘʥʘʣʠʟʦʤ 
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ʊʘʙʝʣʘ 6.4  ɹʨʦʿ ʠ ʪʠʧ ʜʝʣʦʚʘ ʫ ʘʥʘʣʠʟʠ 

ɹʨʦʿ ʜʝʣʦʚʘ ʫ ʩʝʨʠʿʠ  

ʈʝʜ.ʙʨ ʊʠʧ ʜʝʣʘ Bʨʦʿ ʜʝʣʦʚʘ ʫ ʩʝʨʠʿʠ % 

1 ʇʦʪʧʫʥʦ ʨʦʪʘʮʠʦʥʠ 2 20 

2 ʇʦʪʧʫʥʦ ʨʦʪʘʮʠʦʥʠ ʩʘ ʩʝʢʫʥʜʘʨʠʤʘ 3 30 

3 ʇʦʪʧʫʥʦ ʨʘʚʥʠ 1 10 

4 ʇʦʪʧʫʥʦ ʨʘʚʥʠ ʩʘ ʩʝʢʫʥʜʘʨʠʤʘ 4 40 

  

ɿʥʘˁʝ ʠʟ ʪʘʙʝʣʝ 6.2 ʟʘ ʢʘʪʝʛʦʨʠʟʦʚʘʥʫ  ʛʨʫʧʫ ʜʝʣʦʚʘ ʦʜ ʿʝʜʘʥ ʜʦ ʯʝʪʠʨʠ ʧʨʝʜʩʪʘʚʝˀʥʘ ʿʝ 

ʝʚʠʜʝʥʮʠʦʥʦʤ ʤʨʝʞʦʤ (ʩʣʠʢʘ 6.3). ɽʣʝʤʝʥʪʠ ʝʚʠʜʝʥʮʠʦʥʝ ʤʨʝʞʝ ὃ  ʜʦ ὃ  ʩʫ 
ʧʨʝʜʩʪʚʝˀʥʠ ʬʫʥʢʮʠʿʘʤʘ ʪʝʦʨʠʿʝ ʫʚʝʨʝʘˁ Input belief of ὃ   ʜʦ  Input belief of ὃ . 

ʋ ʧʨʠʤʝʨʫ ʟʘ ʢʦʿʠ ʩʝ ʩʧʨʦʚʦʜʠ ʘʥʘʣʠʟʘ ʥʘ ʨʘʩʧʦʣʘʛʘʫˁ ʩʫ ʜʚʝ ʢʦʥʮʝʧʮʠʿʝ FMC. 

ɿʘʿʝʜʥʠʯʢʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʝ FMC ʩʫ ʩʣʝʜʝ˂ʝ ʠʩʪʝ ʢʦʤʧʦʥʝʥʪʝ: ʨʦʙʦʪ ʩʘ ʧʝʨʠʬʝʨʥʦʤ 

ʦʩʦʤ ʠʩʪʝ ʜʫʞʠʥʝ, CNC ʛʣʦʜʘʣʠʮʘ, ʧʨʦʛʨʘʤʘʙʠʣʥʠ ʠ ʛʨʘʚʠʪʘʮʠʦʥʠ ʜʦʜʘʚʘʯʠ, ʠʩʪʠ ʪʠʧ 

ʫʧʨʘʚʘˀʯʢʦʛ ʩʠʩʪʝʤʘ (ʢʦʥʪʨʦʣʝʨ ʨʦʙʦʪʘ ʠ ʫʧʨʘʚʘˀʯʢʝ ʿʝʜʠʥʠʮʝ ʤʘʰʠʥʘ). ʈʘʟʣʠʯʠʪʦʩʪ 

ʩʝ ʦʜʥʦʩʠ ʥʘ CNC ʩʪʨʫʛ. ʇʨʚʘ FMC ʠʤʘ ʩʪʘʥʜʘʨʜʥʠ (ʢʣʘʩʠʯʥʠ) ʪʠʧ ʨʝʚʦʣʚʝʨʩʢʝ ʛʣʘʚʝ ʠ 

ʥʘ ʜʘʝˀ ʟʘ ʦʚʫ ʬʣʝʢʩʠʙʠʣʥʫ ˂ʝʣʠʿʫ ʫʚʦʜʠ ʩʝ ʦʟʥʘʢʘ FMC1. ɼʨʫʛʘ ʬʣʝʢʩʠʙʠʣʥʘ ˂ʝʣʠʿʘ 

ʠʤʘ ʨʝʚʦʣʚʝʨʩʢʫ ʛʣʘʚʫ ʩʘ ʧʦʛʦʝˁʥʠʤ ʘʣʘʪʠʤʘ ʢʦʿʠ CNC ʩʪʨʫʛʫ ʜʘʿʫ ʤʦʛʫ˂ʥʦʩʪ ʦʙʨʘʜʝ 

ʩʠʪʥʠʿʠʭ ʛʣʦʜʘʯʢʠʭ ʟʘʭʚʘʪʘ, ʰʪʦ ʜʝʣʦʚʠʤʘ ʠʟ ʛʨʫʧʝ ʜʚʘ ʧʨʝʤʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ PERA, ʜʘʿʝ 

ʤʦʛʫ˂ʥʦʩʪ ʦʙʨʘʜʝ ʥʘ ʿʝʜʥʦʤ ʪʠʧʫ ʤʘʰʠʥʝ; ʪʿ. CNC ʩʪʨʫʛʫ. ɿʘ ʦʚʘʿ ʪʠʧ ʬʣʝʢʩʠʙʠʣʥʝ 

˂ʝʣʠʿʝ ʫ ʜʘʦˀʿ ʘʥʘʣʠʟʠ ʫʚʦʜʠ ʩʝ ʦʟʥʘʢʘ FMC2. 
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ʉʣʠʢʘ 6.3 ɿʥʘˁʝ ʠʟ ʪʘʙʝʣʝ 6.2 ʧʨʝʜʩʪʘʚʝˀʥʦ ʢʘʦ ʝʚʠʜʝʥʮʠʦʥʘ ʤʨʝʞʘ (ʢʘʪʝʛʦʨʠʟʦʚʘʥʦ 

ʟʘ ʜʝʣʦʚʝ ʠʟ ʛʨʫʧʝ 1, 2, 3 ʠ 4) 

 

Aʢʦ ʩʝ ʫ ʥʘʚʝʜʝʥʦʿ ʢʦʥʮʝʧʮʠʿʠ ʬʣʝʢʩʠʙʠʣʥʠʭ ˂ʝʣʠʿʘ ʧʦʩʤʘʪʨʘ ʫʪʠʮʘʿ ʧʦʿʝʜʠʥʠʭ RFID 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʧʨʦʮʝʩ ʤʦʞʝ ʩʝ ʠʩʪʘ˂ʠ ʩʣʝʜʝ˂ʝ: 

¶ ʤʦʛʫ˂ʥʦʩʪ ʧʘʨʘʣʝʣʥʝ ʦʙʨʘʜʝ ʜʝʣʦʚʘ ʜʨʫʛʝ ʛʨʫʧʝ ʟʘ ʦʧʝʨʘʮʠʿʝ ʛʣʦʜʘʘˁ ʠ ʙʫʰʝʘˁ 

ʟʘ ʢʦʥʮʝʧʮʠʿʫ Ὂὓὅς , ʠ 
¶ ʫʚʝ˂ʘʝˁ ʧʦʜʘʪʘʢʘ ʥʘʤʝʝˁʥʠʭ ʨʦʙʦʪʫ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʫ ʦʙʨʘʜʮʠʤʘ ʫ ʦʧʝʨʘʮʠʿʘʤʘ 

ʛʣʦʜʘʘˁ ʠ ʙʫʰʝʘˁ ʢʦʜ ʢʦʥʮʝʧʮʠʿʝ Ὂὓὅρ (ʧʦʩʤʘʪʨʘʥʦ ʩʝʧʘʨʘʪʥʦ). 

ɿʥʘˁʝ ʦ ʨʘʟʣʠʯʠʪʠʤ ʪʠʧʦʚʠʤʘ FMC ʚʝʟʘʥʦ ʟʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʮʝʩʘ ʧʨʝʜʩʪʘʚʝˀʥʦ ʿʝ 

ʬʫʥʢʮʠʿʘʤʘ ʫʚʝʨʝˁʘ ʫ ʪʘʙʝʣʠ 6.5. 

Aʢʦ ʩʝ ʦʚʦ ʝʢʩʧʣʠʮʠʪʥʦ ʟʥʘʝˁ ʦʧʠʰʝ ʬʫʥʢʮʠʿʘʤʘ ʪʝʦʨʠʿʝ ʫʚʝʨʝʘˁ ʠ ʫʢʫˀʯʠ ʫ 

ʝʚʠʜʝʥʮʠʦʥʫ ʤʨʝʞʫ, ʜʦʙʠ˂ʝ ʩʝ ʙʘʟʘ ʟʥʘˁʘ ʟʘ ʥʘʚʝʜʝʥʠ ʧʨʠʤʝʨ (ʩʣʠʢʘ 6.4). 
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ʊʘʙʝʣʘ 6.5 ɿʥʘˁʝ ʦ ʨʘʟʣʠʯʠʪʠʤ ʪʠʧʦʚʠʤʘ FMC ʚʝʟʘʥʦ ʟʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʮʝʩʘ 

ʧʨʝʜʩʪʘʚʝˀʥʠʭ ʬʫʥʢʮʠʿʘʤʘ ʫʚʝʨʝʘˁ 

ʂʘʨʘʢʪʝʨʠʩʪʢʘ ʧʨʦʮʝʩʘ  
ʊʠʧ FMC 23 

FMC1 [%] FMC2 [%] 

ʄʦʛʫ˂ʥʦʩʪ ʧʘʨʘʣʝʣʥʝ ʦʙʨʘʜʝ 

ʩʪʨʫʛʘʨʩʢʠʭ ʦʧʝʨʘʮʠʿʘ/ʟʘʭʚʘʪʘ ʥʘ 

ʚʠʰʝ ʨʘʟʣʠʯʠʪʠʭ ʤʘʰʠʥʘ. 

20 

(15-25) 

10 

(5-15) 

ʄʘʥʠʧʫʣʘʮʠʿʘ ʦʙʨʘʪʢʦʤ ʟʘ 

ʦʧʝʨʘʮʠʿʝ ʛʣʦʜʘʘˁ 

40 

(35-45) 

35 

(30-40) 

ʄʘʥʠʧʫʣʘʮʠʿʘ ʦʙʨʘʪʢʦʤ ʟʘ 

ʦʧʝʨʘʮʠʿʝ ʙʫʰʝʘˁ 

30 

(25-35) 

35 

(30-40) 

 

 

ʉʣʠʢʘ 6.4 ɹʘʟʘ ʟʥʘʘˁ ʫ ʠʟʙʦʨʫ ʢʦʥʮʝʧʮʠʿʝ FMC 

 

 

                                                 
23 ɿʙʦʛ ʿʝʜʥʦʩʪʘʚʥʦʩʪʠ ʠʟʙʝʛʘʚʘ ʩʝ ʜʝʬʠʥʠʩʘˁʝ ʬʫʥʢʮʠʿʝ ʫʚʝʨʝˁʘ ʥʘ ʠʥʪʝʨʚʘʣʫ. Dempster-Shafer ʪʝʦʨʠʿʘ 

ʪʦ ʦʤʦʛʫ˂ʘʚʘ. ʋʤʝʩʪʦ ʠʥʪʝʨʚʘʣʘ ʢʦʨʠʩʪʝ ʩʝ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʠʥʪʝʨʚʘʣʘ. ʅʘ ʧʨʠʤʝʨ, ʫ ʩʣʫʯʘʿʫ 

ʤʘʥʠʧʫʣʘʮʠʿʝ ʦʙʨʘʪʢʦʤ FMC2  ʿ ʝ 25%. 
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ʉʣʠʢʘ 6.5 ɽʚʠʜʝʥʮʠʦʥʘ ʤʨʝʞʘ ʩʘ ʫʣʘʟʥʠʤ ʫʚʝʨʝʠˁʤʘ 

 

 

 

 

ʉʣʠʢʘ 6.6 ɽʚʠʜʝʥʮʠʦʥʘ ʤʨʝʞʘ ʩʘ ʠʟʣʘʟʥʠʤ ʫʚʝʨʝʝˁʤ 
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ʉʣʝʜʠ ʫʥʦʩ ʯʠʝˁʥʠʯʥʦʛ ʟʥʘˁʘ ʟʘ ʩʪʚʘʨʥʫ ʛʨʫʧʫ ʜʝʣʦʚʘ ʠʟ ʢʣʘʩʝ 1, 2, 3 ʠ 4 ʩʘ ʩʣʠʢʝ 6.4 ʠ 

ʪʘʙʝʣʝ 6.5. ʇʨʝʪʧʦʩʪʘʚʢʘ ʿʝ ʜʘ ʛʨʫʧʫ ʯʠʥʠ: 20% ʜʝʣʦʚʘ ʧʨʚʝ ʛʨʫʧʝ, 30% ʜʝʣʦʚʘ ʜʨʫʛʝ 

ʛʨʫʧʝ, 10% ʜʝʣʦʚʘ ʪʨʝ˂ʝ ʛʨʫʧʝ ʠ 40% ʜʝʣʦʚʘ ʯʝʪʚʪʝ ʛʨʫʧʝ. ʆʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʩʫ 

ʧʨʝʜʩʪʘʚʝˀʥʝ ʧʦʤʦ˂ʫ ʬʫʥʢʮʠʿʘ ʫʚʝʨʝʘˁ Bl I (Input belief of B-Pr-), Bl II (Input belief of B-

Pr+s-), Bl III (Input belief of B-Pp-), ʠ Bl IV (Input belief of B-Pp+s-) ʰʪʦ ʿʝ ʛʨʘʬʠʯʢʠ 

ʧʨʝʜʩʪʘʚʝˀʥʦ ʩʣʠʢʦʤ 6.6. ɽʚʘʣʫʘʮʠʿʦʤ ʝʚʠʜʝʥʮʠʦʥʝ ʤʨʝʞʝ ʦʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʤʝʘˁʿʫ 

ʩʪʘˁʘ ʫ ʩʚʠʤ ʯʚʦʨʦʚʠʤʘ ʧʘ ʪʘʢʦ ʠ ʫ ʠʟʣʘʟʥʦʤ ʯʚʦʨʫ  Ὂὓὅ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʢʦʣʠʯʠʥʫ 
RFID ʧʦʜʘʪʘʢʘ. ʆʚʦ ʩʪʘʝˁ (ʩʣʠʢʘ 6.6) ʿʝ ʠʟʨʘʞʝʥʦ ʠʟʣʘʟʥʠʤ ʬʫʥʢʮʠʿʘʤʘ ʫʚʝʨʝʘˁ Ὂὓὅ 
(Output belief of Ὂὓὅ). ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʟʘ ʠʟʘʙʨʘʥʫ ʩʪʨʫʢʪʫʨʫ ʛʨʫʧʝ ʜʝʣʦʚʘ ʠʤʘ ʫʚʝʨʝʘˁ 

Ὂὓὅρ πȢσχτ ʠ Ὂὓὅς πȢσχφ. 

 

6.1.6 ˑ̪̉̒̋̔̒̉́ ̑̆̈̔̌̓́̓́ ̉̈̂̏̑́ ̋̏ ̗̗̪̎̆̐̉̆ ̌̆̋̒̉̂̉̌̎̆̕ ̯̪̆̌̉̆ ̒́ 

̙̒̓́̎̏̃̉̓́ ̌̆̋̒̉̂̉̌̎̏̒̓̉̕ 

  

ʋʣʦʛʘ ʝʚʠʜʝʥʮʠʦʥʠʭ ʤʨʝʞʘ ʫ ʧʨʦʿʝʢʪʦʚʘˁʫ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʨʝʰʝˁʘ ʤʦʞʝ ʩʝ ʧʦʩʤʘʪʨʘʪʠ:  

¶ ʢʘʦ ʩʧʦʩʙʥʦʩʪ ʝʚʠʜʝʥʮʠʦʥʠʭ ʤʨʝʞʘ ʜʘ ʘʧʩʦʨʙʫʿʫ ʟʥʘˁʝ ʢʦʿʝ ʿʝ ʛʦʜʠʥʘʤʘ 
ʛʝʥʝʨʠʩʘʥʦ ʫ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʥʦʛ ʠʥʞʠˁʝʨʩʪʚʘ, ʠ 

¶ ʢʘʦ ʜʦʛʨʘʜˁʘ ʧʨʝʜʭʦʜʥʦ ʛʝʥʝʨʠʩʘʥʠʭ ʝʚʠʜʝʥʮʠʦʥʠʭ ʤʨʝʞʘ ʠ ˁʠʭʦʚʦ ʢʦʨʠʰ˂ʝˁʝ 
ʢʘʦ ʧʦʤʦ˂ʥʦʛ ʘʣʘʪʘ ʫ ʜʦʥʦʰʝˁʫ ʦʜʣʫʢʘ. 

ɸʢʦ ʩʝ ʘʥʘʣʠʟʠʨʘ ʢʦʣʠʢʦ ʩʫ ʧʦʥʫʹʝʥʘ ʢʦʥʮʝʧʪʫʘʣʥʘ ʨʝʰʝˁʘ FMC ʧʦʛʦʜʥʘ ʟʘ ʧʦʿʝʜʠʥʝ 

ʚʨʩʪʝ ʦʙʨʘʜʝ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʢʦʣʠʯʠʥʝ RFID ʧʦʜʘʪʘʢʘ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ FMC2 

ʧʦʛʦʜʥʠʿʘ, ʜʦʢ ʿʝ ʤʘˁʝ ʧʦʛʦʜʥʘ ʿʝ ʢʦʥʮʝʧʮʠʿʘ FMC1. ʆʮʝʥʘ ʧʦʛʦʜʥʦʩʪʠ ʧʨʦʠʟʠʣʘʟʠ ʠʟ 

ʧʦʪʨʝʙʥʝ ʢʦʣʠʯʠʥʝ ʤʘʥʠʧʫʣʘʮʠʦʥʠʭ ʧʦʜʘʪʘʢʘ ʩʧʨʦʚʝʜʝʥʠʭ ʟʘ ʩʚʘʢʫ ʢʘʪʝʛʦʨʠʿʫ ʜʝʣʦʚʘ. 

ʆʚʦ ʟʥʘˁʝ ʩʝ ʪʦʢʦʤ ʘʥʘʣʠʟʝ ʥʝ ʤʝˁʘ. ɽʚʘʣʫʘʮʠʿʦʤ ʝʚʠʜʝʥʮʠʦʥʝ ʤʨʝʞʝ ʠʥʬʦʨʤʘʮʠʿʝ 

ʢʦʥʢʨʝʪʥʦʛ ʧʨʠʤʝʨʘ ʤʝˁʘʿʫ ʩʪʘˁʘ ʫ ʩʚʠʤ ʯʚʦʨʦʚʠʤʘʧʘ ʪʘʢʦ ʠ ʫ ʠʟʣʘʟʥʦʤ ʯʚʦʨʫ FMC. 

ʆʚʘ ʩʪʘˁʘ ʜʠʨʝʢʪʥʦ ʩʝ ʦʜʥʦʩʝ ʦʧʨʝʜʝˀʝˁʝ ʠ ʠʟʙʦʨ ʢʦʥʮʝʧʮʠʿʝ FMC.  

ʊʘʙʝʣʘ 6.6 ʈʘʩʧʦʜʝʣʘ ʫʚʝʨʝˁʘ ʟʘ ʨʘʟʣʠʯʠʪʝ ʢʦʥʮʝʧʮʠʿʝ FMC ʟʘʚʠʩʥʦ ʦʜ ʧʨʦʮʝʥʪʫʘʣʥʦʛ 

ʫʜʝʣʘ ʢʣʘʩʘ ʜʝʣʦʚʘ 

ɹ
ʨ
ʦ
ʿ
 
ʛ
ʨ
ʫ
ʧ
ʝ
 
ʜ
ʝ
ʣ
.

 ʇʘʨʮʠʿʘʣʥʦ ʫʯʝʰ˂ʝ ʧʨʚʝ, ʜʨʫʛʝ, ʪʨ˂ʝ ʠ ʯʝʪʚʨʪʝ 

ʢʘʪʝʛʦʨʠʿʝ ʫ ʛʨʫʧʠ 
ʈʘʩʧʦʜʝʣʘ ʫʚʝʨʝˁʘ 

I.(Pr) II.(Pr+s) III.(Pp) IV.(Pp+s) ὄὩὰ Ὂὓὅ 

ʜ
ʘ 

ʥ
ʝ 

ʜ
ʘ
/
ʥ
ʝ

 

ʜ
ʘ 

ʥ
ʝ 

ʜ
ʘ
/
ʥ
ʝ

 

ʜ
ʘ 

ʥ
ʝ 

ʜ
ʘ
/
ʥ
ʝ

 

ʜ
ʘ 

ʥ
ʝ 

ʜ
ʘ
/
ʥ
ʝ

 

Ὂὓὅρ Ὂὓὅς ὊὓὅρȟὊὓὅς 

1. 0.2 0.8 - 0.3 0.7 - 0.1 0.9 - 0.4 0.6 - 0.374 0.376 0.250 

2. 0.4 0.6 - 0.2 0.8 - 0.3 0.7 - 0.1 0.9 - 0.314 0.313 0.373 

3. 0.1 0.9 - 0.4 0.6 - 0.2 0.8 - 0.3 0.7 - 0.369 0.416 0.215 

4. 0.3 0.7 - 0.1 0.9 - 0.4 0.6 - 0.2 0.8 - 0.320 0.366 0.314 

5. 1 - - - 1 - - 1 - - 1 - 0.471 0.339 0.192 

6. - 1 - 1 - - - 1 - - 1 - 0.373 0.354 0.275 

7. - 1 - - 1 - 1 - - - 1 - 0.206 0.668 0.127 

8. - 1 - - 1 - - 1 - 1 - - 0.236 0.569 0.195 
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ʋ ʪʘʙʝʣʠ 6.6 ʥʘʚʝʜʝʥʠ ʩʫ ʧʦʜʘʮʠ ʢʦʿʠ ʧʦʢʘʟʫʿʫ ʧʨʦʤʝʥʫ ʫʚʝʨʝʘˁ ʫ ʚʝʟʠ ʩʘ 

ʢʦʥʮʝʧʪʫʘʣʥʠʤ ʨʝʰʝʠˁʤʘ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ ʟʘʚʠʩʥʦ ʦʜ ʧʨʦʮʝʥʪʫʘʣʥʦʛ ʩʘʜʨʞʘʿʘ  

ʧʦʿʝʜʠʥʠʭ ʛʨʫʧʘ ʜʝʣʦʚʘ. ʊʘʢʦ ʟʘ ʛʨʫʧʫ ʜʝʣʦʚʘ ʢʦʿʫ ʯʠʥʠ 20% ʜʝʣʦʚʘ ʧʨʚʝ ʛʨʫʧʝ, 30% 

ʜʝʣʦʚʘ ʜʨʫʛʝ ʛʨʫʧʝ, 10% ʜʝʣʦʚʘ ʪʨʝ˂ʝ ʛʨʫʧʝ ʠ 40% ʜʝʣʦʚʘ ʯʝʪʚʨʪʝ ʛʨʫʧʝ ʧʨʠʙʣʠʞʥʦ ʩʫ 

ʦʙʘ ʢʦʥʮʝʧʪʘ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ ʧʦʛʦʜʥʘ, ʰʪʦ ʿʝ ʠ ʦʜʨʝʹʝʥʦ ʫʚʝʨʝʠˁʤʘ   
Ὂὓὅρ πȢσχτ ʠ Ὂὓὅς πȢσχφ.  

ɿʘ ʛʨʫʧʫ ʜʝʣʦʚʘ ʢʦʿʠ ʩʝ ʩʘʩʪʦʿʝ ʩʘʤʦ ʠʟ ʜʝʣʦʚʘ ʧʨʚʝ ʢʣʘʩʝ (Ὂὓὅρ πȢτχρ ʠ Ὂὓὅς

πȢσσω) ʝʚʠʜʝʥʪʥʦ ʿʝ ʩʤʘʝˁˁʝ ʢʦʣʠʯʠʥʝ ʧʦʪʨʝʙʥʠʭ RFID ʧʦʜʘʪʘʢʘ ʟʘ ʢʦʥʮʝʧʮʠʿʫ 

ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ Ὂὓὅς ʫʟ ʥʝʦʜʨʝʹʝʥʦʩʪ ὊὓὅρȟὊὓὅς πȢρως. ɿʘ ʠʟʘʙʨʘʥʫ 

ʩʪʨʫʢʪʫʨʥʫ ʛʨʫʧʫ ʜʝʣʦʚʘ ʧʨʚʝ ʢʣʘʩʝ ʢʦʥʮʝʧʪ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ FMC2 ʿʝ ʧʦʛʦʜʥʠʿʠ. 

ʉʘʩʚʠʤ ʩʫʧʨʦʪʥʦ  ʟʘ ʛʨʫʧʫ ʜʝʣʦʚʘ ʢʦʜ ʢʦʿʠʭ ʿʝ ʫʚʝʨʝʝˁ Ὂὓὅρ Ὂὓὅς ʧʦʛʦʜʥʠʿʘ ʿʝ 
ʢʦʥʮʝʧʮʠʿʘ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ FMC1.  

ʋʪʠʮʘʿ ʢʦʣʠʯʠʥʝ RFID ʧʦʜʘʪʘʢʘ ʤʦʞʝ ʧʦʪʝʥʮʠʿʘʣʥʦ ʜʘ ʫʪʠʯʝ ʥʘ ʧʨʦʮʝʩ, ʿʝʨ ʩʝ ʤʦʛʫ 

ʩʨʝʩʪʠ ʜʚʝ ʩʠʪʫʘʮʠʿʝ: 

¶ ʜʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ ʟʘʧʠʩʘʥʘ ʪʘʛʫ ʥʠʿʝ ʧʦʪʧʫʥʘ (ʜʦʚʦʥˀʘ), ʪʘʜʘ ʩʝ ʤʦʨʘ 

ʧʨʠʙʝ˂ʠ ʚʠʰʝʩʪʨʫʢʦʤ ʟʘʧʠʩʫ (ʨʦʙʦʪ ʫ ʚʠʰʝ ʥʘʚʨʘʪʘ ʢʦʨʠʩʪʠ RFID ʯʠʪʘʯ/ʧʠʩʘʯ) 

ʠʣʠ ʫʚʦʹʝʝˁ ʜʦʜʘʪʥʦʛ ʪʘʛʘ (ʥʧʨ. ʜʝʦ ʥʦʩʠ ʜʚʘ ʪʘʛʘ), ʠ 

¶ ʜʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ ʟʘʧʠʩʘʥʘ ʪʘʛʫ ʿʝ ʧʦʪʧʫʥʘ (ʜʦʚʦʥˀʘ) ʪʿ. ʪʘʛ ʿʝ ʢʘʧʘʮʠʪʝʪʘ ʜʘ 

ʧʨʠʤʠ ʢʦʤʧʣʝʪʘʥ ʩʘʜʨʞʘʿ ʠ ʪʠʤʝ ʩʝ ʧʨʦʮʝʩ ʥʝʩʤʝʪʘʥʦ ʤʦʞʝ ʩʧʨʦʚʝʩʪʠ.  

ʉʧʨʦʚʝʜʝʥʘ ʘʥʘʣʠʟʘ ʥʝ ʫʢˀʫʯʫʿʝ ʚʠʰʝʩʪʨʫʢʘ ʯʠʪʘˁʘ ʠ ʧʠʩʘˁʘ ʪʘʛʘ, ʢʘʦ ʧʦʩʣʝʜʠʮʫ 

ʢʦʤʧʣʝʩʥʠʭ ʠ ʜʫʛʘʯʢʠʭ ʠʥʬʦʨʤʘʮʠʿ ʩʢʠʭ ʪʝʭʥʦʣʦʰʢʠʭ ʠ ʤʘʥʠʧʫʣʘʪʠʚʥʠʭ ʧʦʜʘʪʘʢʘ.     

 

6.2 ɽʢʩʧʝʨʠʤʝʥʪʠ ʠ ʨʝʟʫʣʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʘʪʘ 

 

ʇʨʝʜʤʝʪʠ ʦʙʨʘʜʝ, ʥʘʜ ʢʦʿʠʤʘ ʩʝ ʩʧʨʦʚʦʜʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʠʟʨʘʹʫʿʫ ʩʫ ʥʘ CNC ʩʪʨʫʛʫ ʠ 

CNC ʛʣʦʜʘʣʠʮʠ ʢʦʿʝ ʩʫ ʦʙʨʘʜʥʝ ʢʦʤʧʦʥʝʥʪʝ DFMC (ʩʣʠʢʘ 6.7).  ʈʦʙʦʪ, ʢʦʿʠ ʦʧʩʣʫʞʫʿʝ 

ʤʘʰʠʥʝ, ʿʝ ʚʝʨʪʠʢʘʣʥʠ ʘʥʪʨʦʧʦʤʦʨʬʥʠ ʩʘ ʧʝʪ ʟʛʣʦʙʦʚʘ ʧʦʩʪʘʚˀʝʥ ʥʘ slider. ʍʚʘʪʘˀʢʘ 

ʨʦʙʦʪʘ ʿʝ ʧʨʠʣʘʛʦʹʝʥʘ ʟʘ ʧʨʠʭʚʘʪ ʮʠʣʠʥʜʨʠʯʥʠʭ ʠ ʧʨʠʟʤʘʪʠʯʥʠʭ ʧʨʠʧʨʝʤʘʢʘ ʤʘˁʠʭ 

ʛʘʙʘʨʠʪʥʠʭ ʜʠʤʝʥʟʠʿʘ (ʦʪʚʦʨ ʭʚʘʪʘˀʢʝ ʜʦ 60 mm). RFID ʯʠʪʘʯʠ/ʧʠʩʘʯʠ ʩʫ ʧʦʩʪʘʚˀʝʥʠ  

ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʦʤ ʜʦʜʘʚʘʯʫ, ʧʥʝʫʤʘʪʩʢʦʤ ʜʦʜʘʚʘʯʫ, ʩʪʘʣʢʫ ʧʨʠʣʘʛʦʹʝʥʠʤ ʟʘ 

ʤʘʥʠʧʫʣʘʮʠʿʫ ʜʝʣʦʚʠʤʘ (ʢʦʿʘ ʩʣʫʞʠ ʟʘ ʧʨʠʚʨʝʤʝʥʦ ʦʜʣʘʛʘˁʝ ʠ ʧʨʦʤʝʥʫ ʧʦʣʦʞʘʿʘ 

ʭʚʘʪʘˀʢʝ ʥʘ ʜʝʣʫ) ʠ ʿʝʜʘʥ ʥʘ ʧʨʠʚʨʝʤʝʥʦʤ ʧʦʣʦʞʘʿʫ ʟʘ ʦʜʣʘʛʘˁʝ ʫ ʟʦʥʠ ʧʨʝʜʚʠʹʝʥʦʿ ʟʘ 

ʩʪʘʥʠʯʥʠ ʫʣʘʟʘʢ  ʧʘʣʝʪʝ. ʊʘʛʦʚʠ ʩʫ ʟʘʣʝʧˀʝʥʠ ʥʘ ʦʙʦʜʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʦʙʨʘʜʘʢʘ. ʋ 

ʝʢʩʧʝʨʠʤʝʥʪʠʤʘ ʫʯʝʩʪʚʫʿʫ ʜʝʣʦʚʠ ʨʘʟʣʠʯʠʪʠʭ ʢʦʥʬʠʛʫʨʘʮʠʿʘ. 
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ʉʣʠʢʘ 6.7 ɼʠʜʘʢʪʠʯʢʘ ʬʣʝʢʩʠʙʠʣʥʘ ˂ʝʣʠʿʘ 

 

 

6.2.1 ˕̒ ̮̓̑́̇̉̃́́ ̐́̑́̍̆̓́̑̒̋̏̄ ̮̐̑̏̄̑́̍̉̑́́ ̐̑̉̍̆̎̏̍ RFID  

ʪʝʭʥʦʣʦʛʠʿʝ 
 

ʇʘʨʘʤʝʪʘʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ ʪʝʩʪʠʨʘʥʦ ʿʝ ʟʘ ʜʚʝ ʢʘʨʘʢʪʝʨʠʩʠʯʥʝ ʛʨʫʧʘʮʠʿʝ ʜʝʣʦʚʘ 

ʧʨʠʤʝʥʦʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ. ʎʠˀ ʝʢʩʧʝʨʠʤʝʥʪʘ ʿʝ ʚʝʨʠʬʠʢʘʮʠʿʘ ʪʝʦʨʠʩʢʠʭ ʧʦʩʪʘʚʢʠ ʩʘ 

ʧʨʘʢʪʠʯʥʠʤ ʟʘ ʢʦʥʢʨʝʪʥʫ ʫʧʨʘʚˀʘʯʢʫ ʿʝʜʠʥʠʮʫ.  

ʋ ʧʨʚʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʜʝʣʫ ʨʘʟʤʘʪʨʘʥʝ ʩʫ ʪʨʠ ʛʨʫʧʘʮʠʿʝ ʜʝʣʦʚʘ ʩʘ ʧʝʪ ʨʘʟʣʠʯʠʪʠʭ 

ʚʨʩʪʘ ʦʙʨʘʜʝ ʥʘ ʩʪʨʫʛʫ, ʙʝʟ ʢʦʨʠʰ˂ʝˁʘ ʧʦʚʨʘʪʥʠʭ ʩʧʨʝʛʘ ʫ ʧʨʦʛʨʘʤʫ, ʘ ʧʦʨʝʹʝˁʝ ʿʝ 

ʘʥʘʣʠʟʠʨʘʥʦ ʟʘ ʜʚʘ ʥʘʯʠʥʘ ʧʨʦʛʨʘʤʠʨʘˁʘ; G-ʢʦʜ ʠ ʧʘʨʘʤʝʪʘʨʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ.   

ʋ ʜʨʫʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʘʥʘʣʠʟʠʨʘʥʠ ʩʫ ʧʘʨʘʤʝʪʘʨʩʢʠ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʠ ʧʨʦʛʨʘʤʠ 

ʧʨʠʤʝʥʦʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʥʘ ʛʣʦʜʘʣʠʮʠ, ʯʠʿʝ ʘʣʛʦʨʠʪʘʤʩʢʝ ʩʪʨʫʢʪʫʨʝ ʩʘʜʨʞʝ 

ʢʦʨʠʰ˂ʝˁʝ ʧʦʚʨʘʪʥʠʭ ʩʧʨʝʛʘ.  ʊʝʩʪʠʨʘʥʠ ʩʫ ʧʨʦʛʨʘʤʠ 2İD ʛʝʦʤʝʪʨʠʿʝ ʯʠʿʝ ʪʠʧʩʢʝ 

ʬʦʨʤʝ ʩʫ ʧʦʜʨʞʘʥʝ ʦʜ ʚʝ˂ʠʥʝ ʫʧʨʘʚˀʘʯʢʠʭ ʿʝʜʠʥʠʮʘ.  

ʊʝʩʪʠʨʘʥʠ ʧʨʦʛʨʘʤʠ ʟʘ ʩʧʨʦʚʝʜʝʥʝ ʝʢʩʧʝʨʠʤʝʥʪʝ (ʟʘ ʦʙʝ ʚʨʩʪʝ ʦʙʨʘʜʝ) ʨʝʟʫʣʪʠʨʘʿʫ 

ʧʦʙʦˀʰʘˁʫ ʝʬʠʢʘʩʥʦʩʪʠ NC ʦʧʝʨʘʮʠʿʘ ʩʘ ʘʩʧʝʢʪʘ: ʙʨʟʠʥʝ ʠʟʤʝʥʝ ʧʨʦʛʨʘʤʘ, ʨʝʘʣʠʟʘʮʠʿʝ 

ʚʝ˂ʝʛ ʙʨʦʿʘ ʧʨʦʛʨʘʤʘ ʫ ʠʩʪʦʤ ʚʨʝʤʝʥʩʢʦʤ ʠʥʪʝʨʚʘʣʫ, ʢʨʘ˂ʘ ʜʫʞʠʥʘ ʧʨʦʛʨʘʤʘ, ʧʦʚʝ˂ʘʥʘ 

ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʟʘ ʛʨʫʧʫ ʩʣʠʯʥʠʭ ʜʝʣʦʚʘ ʠ ʨʘʩʪʝʨʝ˂ʝˁʝ ʨʘʯʫʥʘʨʩʢʠʭ ʨʝʩʫʨʩʘ. ʈʝʟʫʣʪʘʪʠ 

ʠʩʪʨʘʞʠʚʘˁʘ ʧʘʨʘʤʝʪʘʨʩʢʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʫ ʠʟʙʦʨʫ ʢʦʥʮʝʧʮʠʿʝ DFMC.  

 

6.2.2  !̎́̌̉̈́ ̑̆̈̔̌̓́̓́ ̮̉̒̓̑́̇̉̃́́ ̐ ́̑́̍̆̓́̑̒̋̏̄ ̮̐̑̏̄̑́̍̉̑́́ 
 

ʇʨʠʤʝʥʘ ʬʣʝʢʩʠʙʠʣʥʦʛ CNC ʧʨʦʛʨʘʤʠʨʘˁʘ ʩʚʦʿ ʧʫʥʠ ʝʬʝʢʘʪ ʜʘʿʝ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ ʿʝ   

CNC ʤʘʰʠʥʘ ʩʘʩʪʘʚʥʠ ʜʝʦ FMC/FMS, ʘ ʜʝʣʦʚʠ ʩʫ ʤʘˁʝʛ ʛʘʙʘʨʠʪʘ ʩʘ ʙʨʟʦʤ ʠ ʫʯʝʩʪʘʣʦʤ 
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ʧʨʦʤʝʥʦʤ ʧʨʦʠʟʚʦʜʥʦʛ ʧʨʦʛʨʘʤʘ. ʋ ʪʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʤʦʞʝ ʩʝ ʛʦʚʦʨʠʪʠ ʠ ʦ ʢʘʨʘʢʪʝʨʫ 

ʘʜʘʧʪʠʚʥʦʛ ʫʧʨʘʚˀʘˁʘ ʧʨʦʮʝʩʦʤ, ʿʝʨ ʿʝ ʩʘʜʨʞʘʿ ʧʨʦʛʨʘʤʘ ʦʧʰʪʠ, ʘ ʚʘʨʠʿʘʙʣʝ ʩʫ ʪʝ ʢʦʿʝ 

ʦʜʨʝʹʫʿʫ ʠʟʚʦʹʝˁʝ ʧʦʿʝʜʠʥʠʭ ʩʪʨʘʪʝʛʠʿʘ ʦʙʨʘʜʝ ʪʿ. ʟʘʭʚʘʪʘ. ɺʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʜʘʿʫ 

ʧʦʩʝʙʘʥ ʪʦʥ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʧʨʦʮʝʩʘ ʦʙʨʘʜʝ ʠ ˁʠʭʦʚʘ ʚʨʝʜʥʦʩʪ ʠʤʘ ʚʝʦʤʘ ʚʘʞʥʫ ʫʣʦʛʫ 

ʫ ʩʘʤʦʤ ʧʨʦʮʝʩʫ.  ʂʘʦ ʰʪʦ ʿʝ ʧʨʝʪʭʦʜʥʦ ʠʟʥʝʪʦ ʨʘʯʫʥʘʨʠ ʫʥʫʪʘʨ ʤʨʝʞʥʦʛ ʦʢʨʫʞʝˁʘ ʩʘʜʘ 

ʠʤʘʿʫ ʧʦʪʧʫʥʦ ʥʦʚʫ ʫʣʦʛʫ; ʠʤʘʿʫ ʦʜʨʝʹʝʥʠ ʩʪʝʧʝʥ ʘʫʪʦʥʦʤʥʦʩʪʠ ʠ ʥʠʩʫ ʫ ʪʦʿ ʤʝʨʠ 

ʧʦʜʨʝʹʝʥʠ ʩʝʨʚʝʨʫ. 

ʅʘ ʦʩʥʦʚʫ ʠʟʣʦʞʝʥʦʛ ʧʨʦʠʩʪʠʯʝ ʤʦʛʫ˂ʥʦʩʪ ʧʨʦʿʝʢʪʦʚʘˁʘ ʥʦʚʠʭ ʩʦʬʪʚʝʨʩʢʠʭ ʧʘʢʝʪʘ, 

ʢʦʿʠ ˂ʝ ʦʤʦʛʫ˂ʠʪʠ ʧʦʜʨʰʢʫ ʬʣʝʢʩʠʙʠʣʥʠʿʦʿ ʠ ʝʬʝʢʪʠʚʥʠʿʝʤ ʧʨʦʮʝʩʫ ʫ ʦʙʣʘʩʪʠ 

ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜˁʝ. 

ʅʘʫʯʥʠ ʮʠˀ ʦʚʦʛ ʜʝʣʘ ʨʘʜʘ ʿʝ ʠʩʪʨʘʞʠʚʘˁʝ, ʨʘʟʚʦʿ ʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ RFID ʪʝʭʥʦʣʦʛʠʿʝ 

ʫ ʫʧʨʘʚˀʘʯʢʝ ʩʠʩʪʝʤʝ ʬʣʝʢʩʠʙʠʣʥʠʭ ʦʙʨʘʜʥʠʭ ʩʠʩʪʝʤʘ. ʆʩʪʚʘʨʠʚʘˁʝ ʦʩʥʦʚʥʦʛ ʮʠˀʘ, 

ʫʥʘʧʨʝʹʝˁʝ ʧʨʦʮʝʩʘ, ʨʝʘʣʠʟʫʿʝ ʩʝ ʢʨʦʟ ʩʣʝʜʝ˂ʝ ʧʘʨʮʠʿʘʣʥʝ ʮʠˀʝʚʝ ʢʦʿʠ ˂ʝ ʧʦʩʣʫʞʠʪʠ 

ʢʘʦ ʦʩʥʦʚʘ  ʟʘ: ʘʫʪʦʤʘʪʩʢʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʧʨʦʠʟʚʦʜʘ ʥʘ ʙʘʟʠ RFID ʪʝʭʥʦʣʦʛʠʿʝ, 

ʧʣʘʥʠʨʘˁʝ ʪʝʭʥʦʣʦʰʢʦʛ ʧʦʩʪʫʧʢʘ  ʥʘ ʦʩʥʦʚʫ ʟʘʧʠʩʘ ʪʘʛʦʚʘ, ʠ ʨʘʩʪʝʨʝ˂ʝˁʝ ʫʧʨʘʚˀʘʯʢʦʛ 

ʩʠʩʪʝʤʘ ʪʿ. ʣʦʢʘʣʠʟʘʮʠʿʘ ʫʧʨʘʚˀʘˁʘ. 

ʈʝʟʫʣʪʘʪʠ ʩʫ ʪʝʦʨʠʿʩʢʠ ʠ ʧʨʘʢʪʠʯʥʠ ʠ ʠʤʘʿʫ ʘʧʣʠʢʘʪʠʚʥʫ ʧʨʠʤʝʥʫ ʫ ʬʣʝʢʩʠʙʠʣʥʠʤ 

ʧʨʦʠʟʚʦʜʥʠʤ ʩʠʩʪʝʤʠʤʘ. ʉʘ ʧʦʚʝ˂ʘˁʝʤ ʢʘʧʘʮʠʪʝʪʘ ʤʝʤʦʨʠʿʝ ʥʘ ʪʨʘʥʩʧʦʨʜʝʨʠʤʘ 

ʦʤʦʛʫ˂ʠ˂ʝ ʩʝ ʜʘ ʢʦʤʧʣʝʪʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʩʚʝ, ʧʘ ʠ ʦʥʝ ʜʫʞʝ ʧʨʦʛʨʘʤʩʢʝ ʩʘʜʨʞʘʿʝ, ʟʘʧʠʰʫ 

ʠ ʢʦʨʠʩʪʝ ʫ ʪʝʭʥʦʣʦʰʢʦʤ ʧʨʦʮʝʩʫ. ɼʦ ʦʩʪʚʘʨʝˁʘ ʪʘʢʚʠʭ ʤʦʛʫ˂ʥʦʩʪʠ ʤʦʞʝ ʥʘʩ ʚʦʜʠʪʠ 

ʧʫʪ ʢʘ ʚʠʰʝʩʪʨʫʢʦʤ ʯʠʪʘˁʫ ʤʝʤʦʨʠʿʩʢʦʛ ʟʘʧʠʩʘ ʠ ʧʨʦʤʝʥʠ ˁʝʛʦʚʦʛ ʩʘʜʨʞʘʿʘ ʥʘ 

ʪʨʘʥʩʧʦʥʜʝʨʫ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʤʦʛʫ˂ʥʦʩʪʠ ʢʦʿʘ ʦʜ ʤʘʰʠʥʘ ʿʝ ʩʣʦʙʦʜʥʘ ʠ ʩʧʨʝʤʥʘ ʜʘ 

ʧʨʠʤʠ ʫ ʧʨʦʮʝʩ ʦʙʨʘʜʝ ʢʦʥʢʨʝʪʘʥ ʨʘʜʥʠ ʧʨʝʜʤʝʪ. ɱʝʜʘʥ ʦʜ ʧʨʘʚʘʮʘ ʚʦʜʠ ʠ ʢʘ ʨʘʟʚʦʿʫ 

ʥʦʚʠʿʠʭ  ʫʧʨʘʚˀʘʯʢʠʭ  ʿʝʜʠʥʠʮʘ ʢʦʿʘ  ʧʦʨʝʜ G ʢʦʜʘ ʩʫ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʧʨʦʯʠʪʘʿʫ STEP-

NC ʧʨʦʛʨʘʤ ʢʦʿʠ ʩʝ ʤʦʞʝ ʪʘʢʦʹʝ ʥʘ˂ʠ. 

 

6.2.3 ˒̋̒̐̆̑̉̍̆̎̓ ρ ȡ ˏ ̗̪̆̑̉̉̋́̉́̕ ̑́̒̐̏̅̆̌̆ ̖̙̖̓̆̎̏̌̏̋̉ ̉ ̖̑̏̂̏̓̒̋̉ 

̗̒̆̋̃̆̎̉ 

 

ʋ ʦʚʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫʯʝʩʪʚʦʚʘʣʘ ʩʫ ʜʚʘ ʨʘʟʣʠʯʠʪʘ ʧʨʦʠʟʚʦʜʘ: ʮʠʣʠʥʜʨʠʯʥʠ ʩʘ ʧʝʪ NC 

ʩʝʢʚʝʥʮʠ ʢʦʿʠ ʩʝ ʦʙʨʘʹʠʚʘʦ ʥʘ CNC ʩʪʨʫʛʫ ʠ ʧʨʠʟʤʘʪʠʯʥʠ ʩʘ ʪʨʠ NC ʩʝʢʚʝʥʮʝ ʢʦʿʠ ʩʝ 

ʦʙʨʘʠ́ʚʘʦ ʥʘ CNC ʛʣʦʜʘʣʠʮʠ. ʇʨʠʧʨʝʤʮʠ ʩʫ ʫ ʩʠʩʪʝʤ ʧʦʩʪʘʚˀʝʥʠ ʧʨʝʢʦ ʘʜʝʢʚʘʪʥʠʭ 

ʜʦʜʘʚʘʯʘ ʢʦʿʠ ʩʫ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ ʫ FMC. ʇʨʝʪʭʦʜʥʦ, ʩʫ  ʪʝʩʪʠʨʘʥʝ ʧʨʦʮʝʩʥʝ NC 

ʩʝʢʚʝʥʮʝ ʦʙʨʘʜʝ ʟʘʩʥʦʚʘʥʝ ʥʘ ʤʘʢʨʦ ʧʨʦʛʨʘʤʠʤʘ (ʩʣʠʢʘ 6.8), ʪʝ ʿʝ ʘʢʮʝʥʘʪ ʙʠʦ ʥʘ 

ʜʦʙʠʿʘˁʫ ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʠʩʧʨʘʚʥʦʩʪʠ ʠ ʚʝʨʠʬʠʢʘʮʠʿʠ ʨʦʙʦʪʩʢʠʭ ʩʝʢʚʝʥʮʠ ʢʦʿʝ 

ʛʝʥʝʨʠʰʫ ʘʛʝʥʪʠ ʫʟ ʧʦʤʦ˂ RFID ʟʘʧʠʩʘ. ʀʟ ʧʦʩʪʘʚʢʝ ʝʢʩʧʝʨʠʤʝʥʪʘ ʤʦʞʝ ʩʝ 

ʟʘʢˀʫʯʠʪʠ ʜʘ ʜʝʣʦʚʠ ʥʘʤʝˁʝʥʠ ʩʪʨʫʛʘˁʫ ʠ ʛʣʦʜʘˁʫ ʪʨʝʙʘ ʧʨʦʩʣʝʜʠʪʠ ʦʥʦʿ CNC 

ʤʘʰʠʥʠ ʟʘ ʢʦʿʫ ʿʝ ʠ ʧʨʝʜʚʠʹʝʥ ʪʠʧ  NC ʩʝʢʚʝʥʮʝ.   

ʀʟʚʝʜʝʥʘ ʨʝʘʣʠʟʘʮʠʿʘ ʠ ʚʝʨʠʬʠʢʘʮʠʿʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʿʝ ʧʦʨʝʹʝʥʘ/ʘʥʘʣʠʟʠʨʘʥʘ ʩʘ 

ʢʣʘʩʠʯʥʠʤ ʩʠʩʪʝʤʦʤ ʫʧʨʘʚˀʘˁʘ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ. ɻʝʥʝʨʠʩʘʥʝ ʨʦʙʦʪʩʢʝ ʩʝʢʚʝʥʮʝ ʫ 

ʦʚʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʘʣʝ ʩʫ ʦʧʪʠʤʘʣʥʝ ʨʦʙʦʪʩʢʝ ʧʫʪʘˁʝ.  
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N5 R2=1 R3=0 R4=0 R5=0.2 R6=0.06 R7=0.06 

R8=0.04 R9=9 R10=0 R11=0 R12=1

N10 R13=21 R14=-39 R15=3 R16=2.5 R17=0 R18=5 

R19=6 R20=1 R21=1 R22=1 R23=1 R24=0 R25=0 

R26=0.5 R27=0 R28=5 R29=0

ʇʘʨʘʤʝʪʨʠ  ʛʨʫʙʝ ʦʙʨʘʜʝ ʟʘʧʠʩʘʥʠ ʥʘ RFID ʪʘʛʫ 

 

ʉʣʠʢʘ 6.8 ʉʠʤʫʣʘʮʠʿʘ ʛʨʫʙʝ ʦʙʨʘʜʝ ʩʘ ʧʘʨʘʤʝʪʨʠʤʘ ʠ ʜʝʣʦʤ ʧʨʦʛʨʘʤʘ 

ʈʦʙʦʪʩʢʝ ʩʝʢʚʝʥʮʝ ʢʦʨʠʩʪʝ ʘʜʝʢʚʘʪʥʝ ʧʦʪʧʨʦʛʨʘʤʝ. ʇʦʪʧʨʦʛʨʘʤʠ ʢʦʿʠ ʩʝ ʨʝʘʣʠʟʫʿʫ 

ʧʨʝʢʦ ʢʦʥʪʨʦʣʝʨʘ ʨʦʙʦʪʘ ʩʫ ʟʘʩʪʫʧˀʝʥʠ ʠ ʫ ʦʩʥʦʚʥʦʤ (ʩʪʘʥʜʘʨʜʥʦʤ) ʫʧʨʘʚˀʘˁʫ. 

ʇʨʠʤʝʨ ʧʦʪʧʨʦʛʨʘʤʘ ʟʘ ʩʪʘʨʪʦʚʘˁʝ ʧʨʦʛʨʘʤʘ ʩʪʨʫʛʘ ʜʘʪ ʿʝ ʥʘ ʩʣʠʮʠ 6.9. 
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ʉʣʠʢʘ 6.9 ʇʦʪʧʨʦʛʨʘʤ ʟʘ ʩʪʘʨʪʦʚʘˁʝ ʧʨʦʛʨʘʤʘ ʩʪʨʫʛʘ 

ʋ ʦʚʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʨʦʙʦʪʩʢʝ ʧʦʟʠʮʠʿʝ ʠ ʪʝʭʥʦʣʦʰʢʠ ʧʘʨʘʤʝʪʨʠ ʜʦʙʠʿʝʥʠ ʩʘ ʪʘʛʘ 

ʚʝʟʘʥʦʛ ʟʘ ʧʨʠʟʤʘʪʠʯʥʠ ʜʝʦ ʦʩʪʘʿʫ ʥʝʧʨʦʤʝˁʝʥʠ ʪʦʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘ. ʉʫʧʨʦʪʥʦ, ʟʘ  

ʮʠʣʠʥʜʨʠʯʥʝ ʜʝʣʦʚʝ ʥʘʠʟʤʝʥʠʯʥʘ ʧʨʦʤʝʥʘ ʩʘʜʨʞʘʿʘ ʧʦʟʠʮʠʿʘ ʨʦʙʦʪʘ ʠ R ʧʘʨʘʤʝʪʘʨʘ 

CNC ʧʨʦʛʨʘʤʘ ʩʪʨʫʛʘ ʧʨʘʪʠ ʠʟʤʝʥʫ ʜʝʣʦʚʘ. 

ʆʚʘʿ ʪʠʧ ʝʢʩʧʝʨʠʤʝʥʪʘ ʿʝ ʟʥʘʯʘʿʘʥ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʯʠʪʘˁʘ ʩʘʜʨʞʘʿʘ ʪʘʛʘ ʢʘʦ ʠ 

ʧʨʘʚʠʣʥʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʧʦʜʘʪʘʢʘ ʥʘʤʝˁʝʥʠʤ ʘʜʝʢʚʘʪʥʠʤ ʨʝʩʫʨʩʠʤʘ. ʊʘʢʦʹʝ ʿʝ 

ʟʥʘʯʘʿʥʘ ʠ ʙʣʘʛʦʚʨʝʤʝʥʘ ʟʘʤʝʥʘ ʩʘʜʨʞʘʿʘ ʫ ʤʝʤʦʨʠjʩʢʠʤ ʣʦʢʘʮʠʿʘʤʘ ʨʘʯʫʥʘʨʘ 

ʢʦʤʧʦʥʝʥʘʪʘ DFMC. 

6.2.4 ˒̋̒̐̆̑̉̍̆̎̓ ς ȡ ̃ ̑̏̍̆̎́ ̑̆̅̏̒̌̆̅́ ̗̐̑̏̆̒́ DFMC 

ɼʨʫʛʠ ʝʢʩʧʝʨʠʤʝʥʪ ʢʘʨʘʢʪʝʨʠʰʫ ʪʨʠ ʨʘʟʣʠʯʠʪʘ ʜʝʣʘ: ʜʚʘ ʨʘʟʣʠʯʠʪʘ ʮʠʣʠʥʜʨʠʯʥʘ 

ʦʙʨʘʜʢʘ (ʩʣʠʢʘ 6.11) ʩʘ ʪʨʠ NC ʩʝʢʚʝʥʮʝ ʦʜ ʢʦʿʠʭ ʩʝ ʿʝʜʥʘ ʦʙʨʘʹʫʿʫ ʥʘ CNC ʩʪʨʫʛʫ, ʘ ʜʚʝ 

ʩʝʢʚʝʥʮʝ ʥʘ ʛʣʦʜʘʣʠʮʠ ʠ ʿʝʜʘʥ ʧʨʠʟʤʘʪʠʯʥʠ ʜʝʦ (ʩʣʠʢʘ 6.10) ʩʘ ʜʚʝ NC ʩʝʢʚʝʥʮʝ ʥʘ CNC 

ʛʣʦʜʘʣʠʮʠ. 

.  

ʉʣʠʢʘ 6.10 ʇʨʠʟʤʘʪʠʯʥʠ ʜʝʦ ʝʢʩʧʝʨʠʤʝʥʪʘ 2 
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ʘ. ʦʙʨʘʜʘ ʥʘ CNC ʩʪʨʫʛʫ ʠ ʛʣʦʜʘʣʠʮʠ  ʙ. CNC ʩʪʫʛʫ 

ʉʣʠʢʘ 6.11 ɼʚʘ ʮʠʣʠʥʜʨʠʯʥʘ ʦʙʨʘʪʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘ 2 

 

ʇʨʠʦʨʠʪʝʪʠ ʫ ʦʚʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʠʩʫ ʜʘʪʠ, ʪʿ. ʤʫʣʪʠ-ʘʛʝʥʪ Advanced Manufacturing 

Planning ʨʝʰʘʚʘ ʟʘʜʘʪʘʢ ʧʨʝʤʘ ʧʨʦʿʝʢʪʦʚʘʥʦʤ ʨʘʩʧʦʨʝʜʫ. ɹʘʨ ʿʝʜʥʘ ʩʣʦʙʦʜʥʘ ʤʘʰʠʥʘ ʿʝ 

ʢʨʠʪʝʨʠʿʫʤ ʟʘ ʫʣʘʟʘʢ ʪʨʝ˂ʝʛ ʜʝʣʘ ʫ ʩʠʩʪʝʤ. ʃʠʩʪʘ ʦʙʨʘʜʥʠʭ ʧʨʦʮʝʩʘ ʿʝ ʜʝʬʠʥʠʩʘʥʘ ʧʨʝʤʘ 

ʥʘʿʢʨʘ˂ʦʿ ʦʙʨʘʜʠ ʥʘ ʩʪʨʫʛʫ. ʋ ʧʨʦʮʝʩ ʩʝ ʫʚʦʜʠ ʧʨʚʦ ʧʨʠʟʤʘʪʠʯʥʠ ʜʝʦ ʩʘ ʩʚʦʿʦʤ ʧʨʚʦʤ 

ʦʧʝʨʘʮʠʿʦʤ. ʂʘʢʦ ʿʝ CNC ʛʣʦʜʘʣʠʮʘ ʟʘʫʟʝʪʘ ʪʦ ʘʛʝʥʪ ʬʦʨʤʠʨʘ ʣʠʩʪʫ ʩʝʢʚʝʥʮʠ ʟʘ ʦʙʨʘʜʫ 

ʮʠʣʠʥʜʨʠʯʥʠʭ ʜʝʣʦʚʘ (ʩʧʨʦʚʦʜʝ˂ʠ ʤʘʥʠʧʫʣʘʮʠʿʫ ʫʚʦʹʝˁʝ ʜʝʣʘ ʫ ʦʙʨʘʜʥʠ ʩʠʩʪʝʤ, 

ʦʙʨʘʜʫ ʠ ʤʘʥʠʧʫʣʘʮʠʿʫ ʦʜʣʘʛʘˁʘ). ʋʧʨʘʚʘʯʢʠ ʩʠʩʪʝʤ ʦʜʘʙʠʨʘ ʩʘ ʣʠʩʪʝ ʩʝʢʚʝʥʮʠ ʜʨʫʛʠ 

ʮʠʣʠʥʜʨʠʯʥʠ ʜʝʦ ʧʨʝʤʘ ʢʨʠʪʝʨʠʿʫʤʫ ʙʨʦʿʘ ʩʝʢʚʝʥʮʠ. ʅʘ ʜʘˀʝ, ʩʠʩʪʝʤ ʦʩʣʫʰʢʫʿʝ ʢʦʿʘ 

ʤʘʰʠʥʘ ʧʨʝ ʟʘʚʨʰʘʚʘ ʦʙʨʘʜʫ ʠ ʝʚʝʥʪʫʘʣʥʦ ˂ʝ ʢʦʨʠʛʦʚʘʪʠ ʨʘʩʧʦʨʝʜ ʧʨʝʜʚʠʹʝʥʠʭ 

ʨʦʙʦʪʩʢʠʭ ʩʝʢʚʝʥʮʠ.  

ʇʨʚʠ ʩʮʝʥʘʨʠʦ: ɸʢʦ CNC ʛʣʦʜʘʣʠʮʘ ʟʘʚʨʰʠ ʦʙʨʘʜʫ ʧʨʝ CNC ʩʪʨʫʛʘ ʨʦʙʦʪ ˂ʝ ʦʩʣʦʙʦʜʠʪʠ 

ʧʨʚʦ ʨʘʜʥʠ ʧʨʦʩʪʦʨ ʛʣʦʜʘʣʠʮʝ ʟʘ ʧʨʠʭʚʘʪ ʧʨʚʦʛ ʮʠʣʠʥʜʨʠʯʥʦʛ ʜʝʣʘ (ʘ.). ʊʘʜʘ ʩʣʝʜʝ ʜʚʝ 

NC ʩʝʢʚʝʥʮʝ ʛʣʦʜʘˁʘ ʪʦʛ ʜʝʣʘ. ʀʟ ʩʧʠʩʢʘ ʤʦʛʫ˂ʠʭ ʦʙʨʘʜʘ ʠʟʜʚʘʿʫ ʩʝ ʜʚʝ ʩʝʢʚʝʥʮʝ 

ʛʣʦʜʘˁʘ ʢʦʿʝ ʟʘʭʪʝʚʘʿʫ ʠʜʝʥʪʠʯʘʥ ʧʦʣʦʞʘʿ ʩʪʝʟʘˁʘ (ʠʟʤʝʹʫ ʧʨʠʟʤʘʪʠʯʥʠʭ ʜʝʣʦʚʘ 

ʯʝˀʫʩʪʠ ʧʦʤʦ˂ʥʦʛ ʧʨʠʙʦʨʘ ʟʘ ʩʪʝʟʘˁʝ). ʆʚʝ ʪʝʭʥʦʣʦʰʢʝ ʩʝʢʚʝʥʮʝ ʧʨʘʪʠ  ʤʘʥʠʧʫʣʘʮʠʦʥʘ 

ʨʦʙʦʪʩʢʘ ʩʝʢʚʝʥʮʘ (ʩʘ/ʙʝʟ ʫʧʦʪʨʝʙʝ Ăʩʪʘʣʢʘò24) ʧʨʠʭʚʘʪʘ ʫ ʭʚʘʪʘˀʢʝ ʨʦʙʦʪʘ ʫ ʮʠˀʫ 

ʣʘʢʰʝʛ ʧʦʩʪʘʚˀʘˁʘ ʦʜʥʦʩʥʦ ʮʝʥʪʨʠʨʘˁʘ ʜʝʣʘ. ʇʦ ʟʘʚʨʰʝʪʢʫ ʦʙʨʘʜʝ ʥʘ ʩʪʨʫʛʫ ʜʝʣʘ (ʙ.) 

ʩʣʝʜʠ ˁʝʛʦʚʦ ʦʜʣʘʛʘˁʝ. ʇʦʪʦʤ ʩʣʝʜʠ ʤʘʥʠʧʫʣʘʮʠʿʘ ʧʨʚʠʤ ʜʝʣʦʤ (ʘ.) ʠ ˁʝʛʦʚʦ 

ʧʦʩʪʘʚˀʘˁʝ ʫ ʩʪʝʟʥʫ ʛʣʘʚʫ, ʩʪʝʟʘˁʝ, ʠ ʧʨʝʦʩʪʘʣʘ ʪʝʭʥʦʣʦʰʢʘ ʩʝʢʚʝʥʮʘ ʦʙʘʨʘˁʘ ʠʚʠʮʘ.  

ɼʨʫʛʠ ʩʮʝʥʘʨʠʦ: Aʢʦ ʿʝ CNC ʩʪʨʫʛ ʟʘʚʨʰʠʦ ʦʙʨʘʜʫ ʧʨʝ CNC ʛʣʦʜʘʣʠʮʝ ʩʠʩʪʝʤ ʫʚʦʜʠ ʫ 

ʧʨʦʮʝʩ ʦʙʨʘʜʝ ʧʨʚʠ ʩʪʨʫʛʘʨʩʢʠ ʜʝʦ (ʘ.) ʠ ʦʙʨʘʹʫʿʝ ʪʝʭʥʦʣʦʰʢʫ ʩʝʢʚʝʥʮʫ ʥʘʤʝˁʝʥʫ 

ʦʙʨʘʜʠ ʥʘ ʩʪʨʫʛʫ. ʅʘ ʜʘˀʝ ʩʣʝʜʠ ʦʜʣʘʛʘˁʝ ʧʨʠʟʤʘʪʠʯʥʦʛ ʜʝʣʘ ʠ ʢʦʥʘʯʥʦ ʧʦ ʟʘʚʨʰʝʪʢʫ 

ʦʙʨʘʜʝ ʥʘ ʩʪʨʫʛʫ ʠ ʢʦʥʘʯʥʝ ʜʚʝ ʪʝʭʥʦʣʦʰʢʝ ʩʝʢʚʝʥʮʝ ʜʝʣʘ (ʘ.) ʥʘ ʛʣʦʜʘʣʠʮʠ. 

                                                 
24 ʉʪʘʣʘʢ ï ʫʟʜʠʛʥʫʪʦ ʧʦʩʪʦˀʝ ʟʘ ʧʨʠʚʨʝʤʝʥʦ ʦʜʣʘʛʘˁʝ ʠ ʤʘʥʠʧʫʣʘʮʠʿʫ ʜʝʣʦʚʠʤʘ 
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ʀʟ ʩʧʨʦʚʝʜʝʥʦʛ ʝʢʩʧʝʨʠʤʝʥʪʘ ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʠ ʜʘ ʧʦʨʝʜ ʪʝʭʥʦʣʦʰʢʠʭ ʩʝʢʚʝʥʮʠ 

ʧʨʠʩʫʪʥʝ ʩʫ ʠ ʨʦʙʦʪʩʢʝ ʩʝʢʚʝʥʮʝ, ʢʦʿʝ ʩʫ ʫʟʨʦʯʥʦ-ʧʦʩʣʝʜʠʯʥʝ ʫ ʦʜʥʦʩʫ ʪʝʭʥʦʣʦʰʢʝ 

ʩʝʢʚʝʥʮʝ. ʇʨʝ ʧʦʩʪʘʚˀʘˁʘ ʧʨʠʟʤʘʪʠʯʥʦʛ ʜʝʣʘ ʫ ʧʦʤʦ˂ʥʠ ʧʨʠʙʦʨ ʟʘ ʩʪʝʟʘˁʝ ʜʝʦ ʤʦʨʘ 

ʙʠʪʠ ʧʨʘʚʠʣʥʦ ʩʪʝʛʥʫʪ ʭʚʘʪʘˀʢʘʤʘ ʨʦʙʦʪʘ ʫ ʮʠˀʫ ʥʝʩʤʝʪʘʥʦʛ ʫʣʘʛʘˁʘ. ʆʚʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʙʦˀʝ ʨʝ˂ʠ ʧʦʜʘʪʘʢ) ʿʝ ʿʝʜʥʘ ʦʜ ʥʠʟʘ ʟʘʧʠʩʘ ʥʘ ʪʘʛʫ ʢʦʿʘ ʩʝ 

ʪʨʘʥʩʬʦʨʤʠʰʝ ʠ ʧʨʝʥʦʩʠ ʫ ʜʝʦ ʧʨʦʛʨʘʤʘʙʠʣʥʝ ʢʦʨʠʩʥʠʯʢʝ ʤʝʤʦʨʠʿʝ ʨʦʙʦʪʘ. 

 

6.3 Aʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʝʢʩʧʝʨʠʤʝʥʘʪʘ 1 ʠ 2 

 

ʇʦʢʘʟʘʪʝˀʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʢʚʠʨʫ ʜʠʩʝʨʪʘʮʠʿʝ ʜʘʣʠ ʩʫ ʜʦʙʨʝ 

ʨʝʟʫʣʪʘʪʝ ʟʘ: 

¶ ʧʨʘʚʠʣʥʫ ʜʠʩʪʨʠʙʫʮʠʿʫ ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʨʠʰ˂ʝˁʝʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʪʦ: 

Å ʧʨʝʥʦʩ ʠ ʤʝʤʦʨʠʩʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʥʘ ʟʘʣʝʧˀʝʥʠ ʪʘʛ ʜʝʣʘ, ʠ 

Å ʜʠʩʪʨʠʙʫʮʠʿʘ ʩʘʜʨʞʘʿʘ ʪʘʛʘ/ʦʚʘ ʧʨʝʤʘ ʘʜʝʢʚʘʪʥʠʤ ʫʧʨʘʚˀʘʯʢʠʤ 

ʢʦʤʧʦʥʝʥʪʘʤʘ ʩʠʩʪʝʤʘ, ʠ 

¶ ʠʩʧʠʪʠʚʘˁʝ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʩʠʩʪʝʤʘ ʩʘ ʘʜʝʢʚʘʪʥʠʤ ʩʘʜʨʞʘʿʝʤ ʟʘ ʩʚʘʢʠ ʜʝʦ. 

ʇʨʚʠ ʝʢʩʧʝʨʠʤʝʥʪ ʿʝ ʧʦʩʪʘʚˀʝʥ ʪʘʢʦ ʜʘ ʩʝ ʧʨʝʚʘʩʭʦʜʥʦ ʤʦʞʝ ʦʮʝʥʠʪʠ ʜʠʩʪʨʠʙʫʮʠʿʘ ʠ 

ʧʨʝʥʦʩ ʠʥʬʦʨʤʘʮʠʿʘ ʥʘ ʨʝʣʘʮʠʿʠ ʪʘʛ ʫʧʨʘʚˀʘʯʢʘ ʿʝʜʠʥʠʮʘʤʘ ʢʘʦ ʠ ʩʘʤʘ ʨʝʘʣʠʟʘʮʠʿʘ 

ʧʦʩʪʘʚˀʝʥʦʛ ʟʘʜʘʪʢʘ. ʈʝʘʣʠʟʘʮʠʿʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʿʝ ʫʧʦʨʝʹʠʚʘʥʘ ʩʘ ʢʣʘʩʠʯʥʠʤ 

(ʠʟʚʦʨʥʦʤ) ʫʧʨʘʚˀʘˁʝʤ ʙʝʟ ʢʦʨʠʰ˂ʝˁʘ RFID ʪʝʭʥʦʣʦʛʠʿʝ. ʂʘʢʦ ʩʫ ʩʝʢʚʝʥʮʝ ʧʨʚʦʛ 

ʝʢʩʧʝʨʠʤʝʥʪʘ ʥʝʧʨʦʤʝʥˀʠʚʝ, ʠ ʫ ʪʝʭʥʦʣʦʰʢʦʤ ʠ ʫ ʤʘʥʠʧʫʣʘʮʠʦʥʦʤ (ʪʨʘʥʩʧʦʨʪʥʦʤ) 

ʟʘʭʪʝʚʫ, ʪʦ  ʩʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʠʥʘʤʠʯʥʦʩʪʠ ʦʚʦʛ ʧʨʦʮʝʩʘ ʥʠʿʝ ʤʦʛʣʘ ʠʩʧʠʪʘʪʠ. 

Jʝʜʘʥ ʦʜ ʮʠˀʝʚa ʜʨʫʛʦʛ ʝʢʩʧʝʨʠʤʝʥʪʘ je ʠʩʧʠʪʠʚʘˁʝ ʩʦʬʪʚʝʨʩʢʦʛ ʜʝʣʘ ʢʦʿʘ ʩʝ ʦʜʥʦʩʠ ʥʘ  

ʧʨʦʤʝʥʫ ʨʝʜʦʩʣʝʜʘ ʩʚʠʭ ʩʝʢʚʝʥʮʠ ʥʘ ʪʘʛʫ. ʊʘʢʦʹʝ ʩʝ ʠʩʧʠʪʠʚʘʣʘ ʪʘʯʥʦʩʪ ʧʨʝʥʝʪʦʛ 

ʩʘʜʨʞʘʿʘ ʠ ʜʠʥʘʤʠʯʥʦʩʪ ʧʨʦʮʝʩʘ. ʈʝʟʫʣʪʘʪ ʫʩʧʝʰʥʦʩʪʠ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ ʫ  ʜʨʫʛʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʿʝ ʠ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʧʨʦʮʝʩʘ, ʢʦʿʘ ʿʝ ʠ ʨʝʘʣʠʟʦʚʘʥʘ.  

ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʞʠʚʘˁʘ ʜʠʥʘʤʠʯʥʦʩʪʠ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ ʩʫ ʦʧʨʘʚʜʘʣʠ ʪʝʦʨʠʿʩʢʝ 

ʧʦʩʪʘʚʢʝ. ʄʘʥʠʧʫʣʘʮʠʿʦʤ ʦʙʨʘʜʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫʪʠʮʘʣʦ ʩʝ ʥʘ ʨʝʜʦʩʣʝʜ ʠʟʚʨʰʘʚʘˁʘ NC 

ʩʝʢʚʝʥʮʠ, ʯʠʤʝ ʩʝ ʤʦʛʣʦ ʧʨʘʪʠʪʠ ʠ ʦʮʝʥʠʪʠ ʜʠʥʘʤʠʯʥʦʩʪ ʧʨʦʮʝʩʘ. 

ʅʠʿʝ ʠʩʧʠʪʠʚʘʥ ʫʪʠʮʘʿ ʮʠʢʣʠʯʥʦʩʪʠ ʟʘ ʦʚʘ ʪʨʠ ʜʝʣʘ ʥʘ ʩʘʤ ʧʨʦʮʝʩ. ʇʦʿʘʚʘ ʨʫʯʥʦʛ 

ʠʥʪʝʨʚʝʥʠʩʘˁʘ ʥʘ ʧʦʿʘʚʫ ʛʨʝʰʘʢʘ ʿʝ ʤʠʥʠʤʘʣʥʘ. ɽʢʩʧʝʨʠʤʝʥʪ ʿʝ ʩʧʨʦʚʝʜʝʥ ʫʟ ʥʝʟʥʘʪʥʫ 

ʠʥʪʝʨʚʝʥʮʠʿʫ ʠ ʢʦʥʪʨʦʣʫ ʧʨʦʮʝʩʘ ʥʘʩʪʘʣʫ ʢʘʦ ʧʦʩʣʝʜʠʮʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʥʦʚʝ ʦʧʨʝʤʝ ʫ 

ʧʦʩʪʦʿʝ˂ʫ.  

ʉʧʨʦʚʝʜʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʜʘʿʫ ʨʝʟʫʣʪʘʪʝ ʢʦʿʠ ʧʦʢʘʟʫʿʫ ʦʧʨʘʚʜʘʥʦʩʪ ʧʨʦʿʝʢʪʦʚʘʥʦʛ 

ʤʦʜʝʣʘ. ʇʨʝʜʦʯʝʥʝ ʪʝʦʨʠʿʩʢʝ ʤʦʛʫ˂ʥʦʩʪʠ, ʢʦʿʝ ʥʠʩʫ ʿʦʰ ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ, ʦʜʥʦʩʝ ʩʝ ʥʘ 

ʜʫʘʣʥʦʩʪ NC ʩʝʢʚʝʥʮʠ. ʅʘ ʧʨʠʤʝʨ ʮʝʥʪʨʘʣʥʦ ʦʩʥʦ ʙʫʰʝˁʝ ʤʦʞʝ ʙʠʪʠ ʠʟʚʝʜʝʥʦ ʥʘ  CNC 

ʩʪʨʫʛʫ ʠʣʠ ʥʘ CNC ʛʣʦʜʘʣʠʮʠ. ʊʨʝʥʫʪʥʦ ʘʛʝʥʪ ʢʦʿʠ ʛʝʥʝʨʠʰʝ ʣʠʩʪʫ ʦʚʠʭ NC ʩʝʢʚʝʥʮʠ 

ʥʠʿʝ ʩʧʦʩʦʙʘʥ ʟʘ ʦʚʫ ʚʨʩʪʫ ʦʜʣʫʯʠʚʘˁʘ (ʥʠʿʝ ʠʤʧʣʝʤʝʥʪʠʨʘʥ). ʋʩʣʦʚ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ 

ʠʩʪʦʛ ʙʠʣʦ ʙʠ ʟʘʫʟʝ˂ʝ ʤʘʰʠʥʝ ʠ ʨʘʩʧʦʣʦʞʠʚʠ ʘʣʘʪ ʫ ʤʘʛʘʮʠʥʫ/ʨʝʚʦʣʚʝʨʫ. 

ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʥʘ ʧʦˀʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ MACRO ʧʨʦʛʨʘʤʠʨʘˁʘ, ʛʝʥʝʨʠʩʘˁʘ 

ʨʦʙʦʪʩʢʠʭ ʩʝʢʚʝʥʮʠ ʧʨʠʤʝʥʦʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʤʦʛʫ ʜʘʪʠ ʙʝʥʝʬʠʪʝ: 

¶ ʫʥʘʧʨʝʹʝˁʝ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ ʪʝʭʥʦʣʦʰʢʦʛ ʧʦʩʪʫʧʢʘ, 

¶ ʦʧʪʠʤʠʟʘʮʠʿʫ ʠ ʫʥʘʧʨʝʹʝˁʝ ʧʨʦʮʝʩʘ (ʪʝʭʥʠʢʫ ʠ ʪʝʭʥʦʣʦʛʠʿʫ ʧʦʩʪʫʧʢʘ), ʠ 
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¶ ʧʦʜʠʟʘˁʝ ʥʠʚʦʘ ʠʟʫʯʘʚʘˁʘ. 

ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʦʧʨʘʜʘʥʦʩʪ ʧʨʦʿʝʢʪʦʚʘʥʦʛ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ ʩʘ ʩʪʘʥʦʚʠʰʪʘ 

Ăʘʜ-ʭʦʢò ʧʨʦʠʟʚʦʜˁʝ, ʨʘʩʪʝʨʝ˂ʝˁʘ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠʭ ʨʘʯʫʥʘʨʩʢʠʭ ʨʝʩʫʨʩʘ ʬʣʝʢʩʠʙʠʣʥʝ 

˂ʝʣʠʿʝ, ʙʨʟʠʥʝ ʠ ʜʠʥʘʤʠʯʥʦʩʪʠ ʧʨʦʮʝʩʘ. ʀʩʪʦ ʪʘʢʦ ʦʩʪʚʘʨʝʥʘ ʿʝ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʿʘ 

ʫʧʨʘʚˀʘˁʘ ʰʪʦ ʿʝ ʦʤʦʛʫ˂ʠʣʦ ʫʙʨʟʘʚʘˁʝ ʧʨʦʪʦʢʘ ʠʥʬʦʨʤʘʮʠʿʘ ʫʥʫʪʘʨ DFMC.  

ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʜʝʣʫ ʜʠʩʝʨʪʘʮʠʿʝ, ʢʘʦ ʧʦʪʝʥʮʠʿʘʣʥʦ ʦʛʨʘʥʠʯʝˁʝ, ʤʦʞʝ ʩʝ ʩʤʘʪʨʘʪʠ 

ʯʠˁʝʥʠʮʘ ʜʘ ʿʝ ʫʧʨʘʚˀʘˁʝ ʧʨʦʿʝʢʪʦʚʘʥʦ ʟʘ ʜʝʣʦʚʝ ʤʘˁʝʛ ʛʘʙʘʨʠʪʘ, ʢʦʿʠ ʠʤʘʿʫ ʤʘˁʝ 

ʟʘʭʪʝʚʝ ʫ ʨʝʰʘʚʘˁʫ ʪʨʘʥʩʧʦʨʪʥʦʛ ʧʨʦʙʣʝʤʘ.  ʀʟ ʪʠʭ ʨʘʟʣʦʛʘ ʥʝʦʧʭʦʜʥʦ ʿʝ ʩʧʨʦʚʝʩʪʠ 

ʘʥʘʣʠʟʝ ʟʘ ʜʝʣʦʚʝ ʢʦʿʠ ʩʫ ʢʦʤʧʣʝʢʩʥʠʿʠ ʧʦ ʦʙʣʠʢʫ ʠ ʜʠʤʝʥʟʠʿʘʤʘ. ʊʘʢʦʹʝ ʘʥʘʣʠʟʝ ʙʠ 

ʤʦʨʘʣʝ ʫʢˀʫʯʠʪʠ ʢʘʧʘʮʠʪʝʪ ʤʝʤʦʨʠʿʝ ʪʨʘʥʩʧʦʨʜʝʨʘ ʠ ʚʠʰʝʩʪʨʫʢʘ ʯʠʪʘˁʘ. 

 

6.4 ʇʨʘʚʮʠ ʨʘʟʚʦʿʘ 

 

ʇʨʝʜʦʯʝʥʠ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʿʝ ʜʠʥʘʤʠʯʘʥ ʠ ʘʜʘʧʪʠʙʠʣʘʥ, ʪʘʢʦ ʜʘ ʩʫ ʩʚʝ ʧʨʦʤʝʥʝ ʫ ʚʠʜʫ 

ʨʘʟʥʦʣʠʢʦʩʪʠ ʢʦʤʧʦʥʝʥʘʪʘ DFMC ʠ ʧʦʪʧʨʦʮʝʩʘ ʠʟʚʦʜˀʠʚʘ ʢʨʦʟ ʧʨʠʣʘʛʦʜˀʠʚʦʩʪ 

ʩʦʬʪʚʝʨʩʢʦʛ ʨʝʰʝˁʘ.  

ʆʛʨʘʥʠʯʘʚʘʿʫ˂ʠ ʬʘʢʪʦʨ ʿʝ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ ʢʦʿʘ ʩʝ ʤʦʞʝ ʟʘʧʠʩʘʪʠ ʥʘ ʥʦʩʘʯʠʤʘ 

ʠʥʬʦʨʤʘʮʠʿʘ ʪʿ. ʪʨʘʥʩʧʦʨʜʝʨʠʤʘ. ʉʘ ʧʦʚʝ˂ʘˁʝʤ ʢʘʧʘʮʠʪʝʪʘ ʤʝʤʦʨʠʿʝ ʥʘ 

ʪʨʘʥʩʧʦʥʜʝʨʠʤʘ ʩʪʚʦʨʠ˂ʝ ʩʝ ʜʨʫʛʘʯʠʿʠ ʫʩʣʦʚʠ ʢʦʿʠ ˂ʝ ʦʤʦʛʫ˂ʠʪʠ ʜʘ ʩʝ ʢʦʤʧʣʝʪʥʠ 

ʧʘʨʘʤʝʪʨʠ, ʧʘ ʠ ʦʥʠ ʜʫʞʠ ʧʨʦʛʨʘʤʩʢʠ ʩʘʜʨʞʘʿʠ, ʟʘʧʠʰʫ ʠ ʢʦʨʠʩʪʝ ʫ ʪʝʭʥʦʣʦʰʢʦʤ 

ʧʨʦʮʝʩʫ. ɼʦ ʦʩʪʚʘʨʝˁʘ ʪʘʢʚʠʭ ʤʦʛʫ˂ʥʦʩʪʠ ʤʦʞʝ ʥʘʩ ʚʦʜʠʪʠ ʧʫʪ ʢʘ ʚʠʰʝʩʪʨʫʢʦʤ ʯʠʪʘˁʫ 

ʤʝʤʦʨʠʿʩʢʦʛ ʟʘʧʠʩʘ ʠ ʟʘʤʝʥʠ ˁʝʛʦʚʦʛ ʩʘʜʨʞʘʿʘ ʥʘ ʪʨʘʥʩʧʦʥʜʝʨʫ.  

ʋʧʨʘʚˀʘˁʝ  ʠ ʟʘʤʝʥʘ ʨʝʟʥʦʛ ʘʣʘʪʘ ʫ ʦʩʥʦʚʥʦʤ ʤʦʜʝʣʫ ʫʧʨʘʚˀʘˁʘ ʥʠʿʝ ʠʤʧʣʝʤʝʥʪʠʨʘʥʘ, 

ʘʣʠ ʿʝ ʤʦʛʫ˂ʘ ʠ ʦʩʪʚʘʨʠʚʘ ʧʫʪʝʤ ʧʣʘʥʩʢʝ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛ ʩʠʩʪʝʤʘ ʫ 

ʤʦʜʝʣʫ ʫʧʨʘʚˀʘˁʘ ʠʟʣʦʞʝʥʦʛ ʫ ʧʦʛʣʘʚˀʫ 5.4.3. ʊʘʢʦʹʝ ʬʣʝʢʩʠʙʠʣʥʦʩʪ DFMC ʩʝ ʤʦʞʝ 

ʫʥʘʧʨʝʜʠʪʠ ʫʚʦʹʝˁʝʤ ʢʦʣʘʙʦʨʘʪʠʚʥʦʛ ʨʦʙʦʪʘ ʯʠʿʠ ʙʠ ʧʨʝʚʘʩʭʦʜʥʠ ʟʘʜʘʪʘʢ ʙʠʦ ʧʦʤʦ˂ 

ʦʩʥʦʚʥʦʤ ʨʦʙʦʪʫ ʫ ʮʠˀʫ ʠʟʚʨʰʘʚʘˁʘ ʧʦʩʪʦʿʝ˂ʠʭ ʟʘʜʘʪʘʢʘ. ʋ ʨʝʰʘʚʘˁʫ ʦʚʦʛ ʪʠʧʘ 

ʤʘʥʠʧʫʣʘʮʠʦʥʦʛ/ʠʭ ʟʘʜʘʪʢʘ ʪʨʝʙʘʣʦ ʙʠ ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʦ ʟʦʥʘʤʘ ʠ ʧʦʜʨʫʯʿʠʤʘ ʨʘʜʘ ʠʩʪʦʛ 

ʫ ʮʠˀʫ ʩʧʨʝʯʘʚʘˁʘ ʢʦʣʠʟʠʿʘ. ʆʚʘʿ ʨʦʙʦʪ ʙʠ ʤʦʛʘʦ ʧʦʩʣʫʞʠʪʠ ʠ ʟʘ ʦʧʩʣʫʞʠʚʘˁʝ 

ʧʨʠʨʫʯʥʦʛ ʤʝʹʫʦʧʝʨʘʮʠʿʩʢʦʛ ʩʢʣʘʜʠʰʪʘ.  

ʈʘʟʚʠʿʝʥʠ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʫ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʜʘʿʝ ʥʦʚʘ ʪʝʦʨʠʩʢʘ ʟʥʘˁʘ ʢʦʿʘ ʩʝ 

ʧʨʘʢʪʠʯʥʦ ʤʦʛʫ ʧʨʦʰʠʨʠʪʠ ʠ ʥʘ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʢʦʿʠ ʩʘʜʨʞʠ ʜʨʫʛʘʯʠʿʠ ʪʨʘʥʩʧʦʨʪʥʠ 

ʩʠʩʪʝʤ ʥʧʨ. ʧʘʣʝʪʥʠ ʪʨʘʥʩʧʦʨʪ. ʐʠʨʝ ʧʦʩʤʘʪʨʘʥʦ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ DFMC ʿʝ ʤʦʛʫ˂ʝ 

ʧʨʠʣʘʛʦʜʠʪʠ ʠ ʠʤʧʣʝʤʝʥʪʠʨʘʪʠ ʫ DFMS ʫ ʮʠˀʫ ʩʚʝʦʙʫʭʚʘʪʥʠʿʝʛ ʠʟʫʯʘʚʘˁʘ ʫʧʨʘʚˀʘˁʘ 

ʫ ʰʢʦʣʩʢʠʤ ʩʠʩʪʝʤʠʤʘ ʈ. ʉʨʙʠʿʝ. 
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7 ɿAʂɲʋʏAʂ 
 

 

ʅʘʫʯʥʠ ʮʠˀ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʧʨʝʟʝʥʪʘʮʠʿʘ ʨʘʟʚʠʿʝʥʦʛ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ 

ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʙʘʟʠ  RFID ʪʝʭʥʦʣʦʛʠʿʝ, ʢʦʿʠ ʿʝ ʥʝʟʘʚʠʩʘʥ ʤʦʜʝʣ 

ʫʧʨʘʚˀʘˁʘ, ʘʣʠ ʠ ʢʦʤʧʘʪʠʙʠʣʘʥ ʦʩʥʦʚʥʦʤ ʤʦʜʝʣʫ ʫʧʨʘʚˀʘˁʘ FM C. ʆʚʘʿ ʨʘʜ ʿʝ ʨʝʟʫʣʪʘʪ 

ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʩʘʛʣʝʜʘʚʘˁʘ ʨʘʟʚʦʿʘ ʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʫʧʨʘʚˀʘʯʢʝ 

ʩʠʩʪʝʤʝ ʬʣʝʢʩʠʙʠʣʥʠʭ ʦʙʨʘʜʥʠʭ ʩʠʩʪʝʤʘ. ʈʝʘʣʠʟʘʮʠʿʘ ʦʩʥʦʚʥʦʛ ʮʠˀʘ,  ʨʝʘʣʠʟʫʿʝ ʩʝ ʢʨʦʟ 

ʧʦʩʪʘʚˀʘˁʝ ʧʘʨʮʠʿʘʣʥʠʭ ʮʠˀʝʚʘ: ʘʫʪʦʤʘʪʩʢʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʧʨʦʠʟʚʦʜʘ ʥʘ ʙʘʟʠ RFID 

ʪʝʭʥʦʣʦʛʠʿʝ, ʧʣʘʥʠʨʘˁʝ ʪʝʭʥʦʣʦʰʢʦʛ ʧʦʩʪʫʧʢʘ ʥʘ ʦʩʥʦʚʫ ʟʘʧʠʩʘ ʪʘʛʦʚʘ, ʠ ʨʘʩʪʝʨʝ˂ʝˁʝ 

ʫʧʨʘʚˀʘʯʢʦʛ ʩʠʩʪʝʤʘ ʪʿ. ʣʦʢʘʣʠʟʘʮʠʿʘ ʫʧʨʘʚˀʘˁʘ. 

ʄʫʣʪʠ-ʘʛʝʥʩʢʘ ʘʨʭʠʪʝʢʪʫʨʘ ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ ʜʠʜʘʢʪʠʯʢʝ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ, 

ʧʨʝʜʣʦʞʝʥʘ ʫ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ, ʩʧʦʩʦʙʥʘ ʿʝ ʜʘ ʟʘ ʜʘʪʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʨʝʰʝˁʝ 

ʦʙʝʟʙʝʜʠ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʿʝʨ ʦʤʦʛʫ˂ʘʚʘ ʜʠʩʪʨʠʙʫʪʠʚʘʥ ʩʠʩʪʝʤ 

ʫʧʨʘʚʘˀˁʘ ʠ ʥʘʜʟʦʨʘ ʟʘ FMC. ʇʨʝʟʝʥʪʠʨʘʥʠ ʤʦʜʝʣ ʫʧʨʘʚʘˀˁʘ ʠʤʘ ʧʨʝʜʥʦʩʪ ʫ 

ʦʜʥʦʩʫ ʥʘ ʜʝʣʦʚʝ ʤʘˁʝʛ ʛʘʙʘʨʠʪʘ, ʢʦʿʠ ʟʘʭʪʝʚʘʿʫ ʙʨʟʝ ʠʟʤʝʥʝ ʧʨʦʛʨʘʤʘ ʫ ʦʙʨʘʜʥʠʤ 

(CNC ʤʘʰʠʥʘʤʘ) ʠ ʤʘʥʠʧʫʣʘʪʠʚʥʠʤ ʩʠʩʪʝʤʠʤʘ (ʨʦʙʦʪ ʩʘ ʝʢʩʪʝʨʥʦʤ ʧʝʨʠʬʝʨʥʦʤ 

ʦʩʦʤ) ʿʝʨ ʪʝʞʠ ʢʘ ʘʜʘʧʪʠʚʥʦʤ, Ăʘʜ-ʭʦʢò ʫʧʨʘʚˀʘˁʫ ʨʝʰʘʚʘʿʫ˂ʠ ʥʝʧʦʟʥʘʪʝ ʠ 

ʥʝʧʨʝʜʚʠʜʠʚʝ ʩʠʪʫʘʮʠʿʝ. ʆʚʘʢʦ ʢʦʥʮʠʧʠʨʘʥ ʤʦʜʝʣ ʫʚʦʜʠ ʬʣʝʢʩʠʙʠʣʥʫ ˂ʝʣʠʿʫ ʥʘ ʚʠʰʠ 

ʥʠʚʦ ʫʧʨʘʚˀʘˁʘ.  

ʄʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʦʙʿʝʜʠˁʫʿʝ: 

¶ ʪʝʭʥʦʣʦʛʠʿʫ ʟʘʩʥʦʚʘʥʫ ʥʘ ʘʛʝʥʪʠʤʘ, 

¶ ʧʘʨʘʤʝʪʘʨʩʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ CNC ʤʘʰʠʥʘ, ʠ 

¶ ʬʣʝʢʩʠʙʠʣʥʝ ʘʣʘʪʝ ʠ ʤʝʪʦʜʝ ʫ ʧʨʦʮʝʩʠʤʘ ʛʝʥʝʨʠʩʘˁʘ ʪʝʭʥʦʣʦʰʢʦʛ ʧʦʩʪʫʧʢʘ ʠ 
ʪʨʘʥʩʧʦʨʪʘ ʫʥʫʪʘʨ  FMC. 

ʄʦʜʝʣ ʿʝ ʪʝʩʪʠʨʘʥ ʧʘʨʮʠʿʘʣʥʦ ʧʦʤʦ˂ʫ ʨʝʘʣʥʠʭ ʧʦʜʘʪʘʢʘ ʜʦʙʠʿʝʥʠʭ ʥʘ ʦʩʥʦʚʫ 

ʠʩʪʨʘʞʠʚʘʘˁ. ʀʩʪʨʘʞʠʚʘʝˁ ʿʝ ʦʙʫʭʚʘʪʠʣʦ ʜʠʜʘʢʪʠʯʢʝ ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ, ʯʠʿʝ 

ʢʦʤʧʦʥʝʥʪʝ ʩʫ ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ ʫ ʚʝ˂ʠʥʠ ʰʢʦʣʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. ʈʝʟʫʣʪʘʪʠ 

ʠʩʪʨʘʞʠʚʘʘˁ ʤʦʛʫ ʩʝ ʠʩʢʦʨʠʩʪʠʪʠ ʢʘʦ ʦʩʥʦʚʘ ʟʘ ʫʩʧʦʩʪʘʚʘˀˁʝ ʩʣʦʞʝʥʠʿʠʭ, ʥʘʧʨʝʜʥʠʿʠʭ 

ʤʝʪʦʜʘ ʠ ʥʘʯʠʥʘ ʫʧʨʘʚʘˀˁʘ FMC, ʰʠʨʝ FMS, ʢʦʝʿ ʫ ʩʚʦʿʦʿ ʩʪʨʫʢʪʫʨʠ ʤʦʛʫ ʠʤʘʪʠ ʠ 

ʨʘʟʥʦʚʨʩʥʠʿʝ, ʜʨʫʛʘʯʠʿʝ ʢʦʤʧʦʥʝʥʪʝ. ʉʘʤ ʤʦʜʝʣ ʫʧʨʘʚʘˀˁʘ ʫʚʦʜʠ ʦʧʪʠʤʘʣʥʘ 

ʧʦʙʦˀh ʘˁʘ ʪʝʭʥʦʣʦʰʢʦʛ ʧʨʦʮʝʩʘ ʧʦʜʠʞʫ˂ʠ ʥʠʚʦ ʢʦʤʫʥʠʢʘʪʠʚʥʦʩʪʠ, ʜʠʥʘʤʠʯʥʦʩʪʠ ʠ 

ʘʛʠʣʥʦʩʪʠ ʯʠʤʝ ʬʣʝʢʩʠʙʠʣʥʦʿ ˂ʝʣʠʿʠ ʜʘʿʝ ʢʘʨʘʢʪʝʨ ʩʘʚʨʝʤʝʥʠʭ ʫʧʨʘʚʘˀʯʢʠʭ ʩʠʩʪʝʤʘ. 

ʉʧʨʦʚʝʜʝʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʦʙʫʭʚʘʪʠʣʘ ʩʫ ʢʦʤʧʦʥʝʥʪʝ FMC ʢʦʿʝ ʯʠʥʝ ʤʠʥʠʤʘʣʥʫ ʠ 

ʦʩʥʦʚʥʫ ʢʦʥʬʠʛʫʨʘʮʠʿʫ ʠʩʪʝ ʠ ʧʨʠ ʪʦʤ ʩʫ ʨʝʧʨʝʟʝʥʪ ʟʘ ʦʙʫʯʘʚʘˁʝ/ʠʟʫʯʘʚʘˁʝ ʫ 

ʦʙʨʘʟʦʚʥʠʤ ʫʩʪʘʥʦʚʘʤʘ. ʀʟʣʦʞʝʥʠ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ ʤʦʞʝ ʩʝ ʧʨʦʰʠʨʠʪʠ ʫʚʦʹʝˁʝʤ 

ʢʦʤʧʦʥʝʥʘʪʘ  ʢʦʿʝ ʩʫ ʧʦ ʩʚʦʿʦʿ ʩʪʨʫʢʪʫʨʠ ʠʜʝʥʪʠʯʥʝ ʠʣʠ ʩʣʠʯʥʝ ʘʥʘʣʠʟʠʨʘʥʠʤ (ʥʧʨ. CNC 

ʤʘʰʠʥʝ) ʢʘʦ ʠ  ʦʥʠʭ ʢʦʝʿ ʩʫ ʧʦ ʩʚʦʿʦʿ ʩʪʨʫʢʪʫʨʠ ʠ ʢʘʨʘʢʪʝʨʫ ʜʨʫʛʘʯʠʿʠ ʦʜ ʘʥʘʣʠʟʠʨʘʥʠʭ 

(ʥʧʨ. ʨʝʛʘʣʥʦ ʩʢʣʘʜʠʰʪʝ).  

ʄʦʜʝʣ ʫʧʨʘʚˀʘˁʘ FMC ʿʝ ʧʦʜʦʙʘʥ ʟʘ ʠʟʚʝʩʥʝ ʤʦʜʠʬʠʢʘʮʠʿʝ, ʪʿ. ʧʨʦʰʠʨʝˁʘ ʯʠʤʝ 

ʧʦʩʤʘʪʨʘʥʠ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ  ʧʨʝʨʘʩʪʘ ʫ ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ FMS. ʊʘʢʦ, ʘʢʦ ʩʝ ʫ ʩʠʩʪʝʤ 

ʫʚʝʜʝ ʢʦʤʧʦʥʝʥʪʘ ʢʦʿʘ ʧʦ ʩʚʦʤ ʢʘʨʘʢʪʝʨʫ ʥʠʿʝ ʦʙʨʘʜʥʘ, ʥʧʨ. 3D ʰʪʘʤʧʘʯ (ʟʘ ʤʝʪʘʣʥʝ 

ʜʝʣʦʚʝ ʢʦʿʠʤʘ ʪʨʝʙʘ ʜʦʜʘʪʠ ʧʣʘʩʪʠʯʥʠ ʫʤʝʪʘʢ), ʠʣʠ ʨʦʙʦʪ ʩʘ ʟʘʜʘʪʢʦʤ ʜʘ ʣʝʧʠ ʪʘʛʦʚʝ ʠ 



123 

 

ʢʦʣʘʙʦʨʠʨʘ ʦʩʥʦʚʥʦʤ ʨʦʙʦʪʫ, ʠʟʣʦʞʝʥʦʤ ʤʦʜʝʣʫ ʫʧʨʘʚˀʘˁʘ ʜʘʿʝ ʢʘʨʘʢʪʝʨ ʫʥʘʧʨʝʹʝʥʦʛ 

ʤʦʜʝʣ ʫʧʨʘʚˀʘˁʘ.  

ʇʨʝ ʦʪʧʦʯʠˁʘˁʘ ʠʩʪʨʘʞʠʚʘʘˁ ʜʝʬʠʥʠʩʘʥʝ ʩʫ ʧʦʣʘʟʥʝ ʤʝʪʦʜʝ ʢʦʿʝ ʩʫ ʠʩʪʨʘʞʠʚʘʝˁʤ ʠ 

ʧʦʪʚʨʹʝʥʝ. ʋ ʥʘʩʪʘʚʢʫ ʪʝʢʩʪʘ ʜʘʿʝ ʩʝ ʘʥʘʣʠʟʘ ʩʚʘʢʝ ʭʠʧʦʪʝʟʘ ʧʦʿʝʜʠʥʘʯʥʦ: 

 

ʄʦʛʫ˂ʝ ʿʝ ʨʘʟʚʠʪʠ ʤʦʜʝʣ ʢʦʿʠ ʙʠ ʤʦʛʘʦ ʬʫʥʢʮʠʦʥʘʣʥʦ ʜʘ ʘʧʨʦʢʩʠʤʠʨʘ 

ʜʠʥʘʤʠʯʢʠ ʧʨʦʤʝʥʠˀʚʝ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʨʘʜʥʠʭ ʩʪʘʘˁ ʬʣʝʢʩʠʙʠʣʥʦʛ 

ʩʠʩʪʝʤʘ. 

 

ʊʦʢʦʤ ʘʥʘʣʠʟʝ ʬʣʝʢʩʠʙʠʣʥʠʭ ʩʠʩʪʝʤʘ ʟʘʧʘʞʝʥʦ ʿʝ ʘ ʰʪʦ ʧʦʪʚʨʹʫʿʫ ʠ ʧʦʜʘʮʠ ʠʟ 

ʣʠʪʝʨʘʪʫʨʝ ʜʘ ʩʝ ʧʨʦʙʣʝʤʘʪʠʢʘ, ʧʨʚʝʥʩʪʚʝʥʦ, ʠʩʧʦˀʘʚʘ ʢʘʦ ʥʝʜʠʤʘʥʠʯʥʦʩʪ ʩʠʩʪʝʤʘ ʢʦʿʠ 

ʿʝ ʧʨʚʝʥʩʪʚʝʥʦ ʧʦʩʣʝʜʠʮʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʦʛ ʩʠʩʪʝʤʘ ʫʧʨʘʚʘˀˁʘ.  

ɻʣʘʚʥʠ ʥʝʜʦʩʪʘʮʠ ʪʘʢʚʝ ʘʨʭʠʪʝʢʪʫʨʝ ʩʫ: ʚʠʩʦʢʘ ʩʣʦʞʝʥʦʩʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʦʛ 

ʫʧʨʘʚʘˀʯʢʦʛ ʩʠʩʪʝʤʘ, ʥʝʘʜʝʢʚʘʪʥʦ ʚʨʝʤʝ ʦʜʟʠʚʘ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠʭ ʤʘʰʠʥʘ ʠ ʫʨʝʹʘʿʘ ʠ, 

ʛʝʥʝʨʘʣʥʦ, ʚʨʣʦ ʚʝʣʠʢʘ ʪʦʣʝʨʘʥʮʠʿʘ ʥʘ ʛʨʝʰʢʝ ʮʝʣʦʛ ʩʠʩʪʝʤʘ.ʊʘʢʦ, ʢʦʥʪʨʦʣʝʨʠ ʟʘ ʩʚʘʢʠ 

ʧʦʜʩʠʩʪʝʤ FMC, (FMS) ʩʫ ʭʠʿʝʨʘʨʭʠʩʿʢʠ ʧʦʚʝʟʘʥʠ ʟʘ ʛʣʘʚʥʠ (ʮʝʥʪʨʘʣʠʟʦʚʘʥʠ) 

ʨʘʯʫʥʘʨʩʢʠ ʩʠʩʪʝʤ ʫʧʨʘʚʘˀˁʘ ʢʦʿʠ ʜʦʥʦʩʠ ʩʚʝ ʦʜʣʫʢʝ ʚʝʟʘʥʝ ʟʘ ʧʨʦʮʝʩ ʫʧʨʘʚˀʘˁʘ. ʋ 

ʪʘʢʚʦʤ ʩʠʩʪʝʤʫ ʧʨʦʪʦʢ ʠʥʬʦʨʤʘʮʠʿʘ ʩʝ ʚʨʰʠ ʩʣʘˁʝʤ ʢʦʤʘʥʜʠ ʦʜʦʟʛʦ ʥʘ ʜʦʣʝ ʠ ʢʨʦʟ 

ʧʨʫʞʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʦʜʦʟʜʦ ʥʘ ʛʦʨʝ. ɸʢʦ ʿʝ ʝʥʪʠʪʝʪ ʚʝ˂ʠ  ʦʥ ʠʤʘ ʨʘʟʛʨʘʥʘʪʠʿʫ  (ʚʝ˂ʫ) 

ʭʠʿʝʨʘʨʭʠʿʫ ʠ ʫʚʝ˂ʘˁʝ ʠʟʜʘʪʠʭ ʠ ʧʨʠʤˀʝʥʠʭ ʢʦʤʘʥʜʠ ʰʪʦ ʫʩʧʨʘʚʘ ʢʦʤʫʥʠʢʘʮʠʿʫ. 

ʊʘʢʦʹʝ ʿʝ ʫʪʚʨʹʝʥʦ ʜʘ ʦʜʨʝʹʝʥʝ ʧʦʤʦ˂ʥʝ, ʧʨʠʧʨʝʤʥʝ ʦʧʝʨʘʮʠʿʝ ʪʨʘʿʫ ʧʨʝʜʫʛʦ, ʯʝʩʪʦ, 

ʜʫʞʝ ʠ ʦʜ ʩʘʤʦʛ ʦʙʨʘʜʥʦʛ ʧʨʦʮʝʩʘ. ʉʭʦʜʥʦ ʠʟʥʝʪʦʤ ʧʨʦʠʟʣʘʟʠ ʜʘ ʿʝ ʧʨʦʙʣʝʤ ʫ 

ʜʠʥʘʤʠʯʥʦʩʪʠ ʠ ʘʛʠʣʥʦʩʪʠ ʧʨʦʮʝʩʘ ʘ ʠʩʪʠ ʩʝ ʧʨʝʚʘʟʠʣʘʟʠ ʧʦʙʦˀʰʘˁʝʤ, 

ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʿʦʤ ʩʠʩʪʝʤʘ ʠ ʨʘʩʪʝʨʝ˂ʝˁʝʤ ʨʘʯʫʥʘʨʩʢʠʭ ʨʝʩʫʨʩʘ. 

ʋ ʚʝʟʠ ʠʟʥʝʪʦʛ, ʘ ʨʘʜʠ ʧʨʠʢʫʧˀʘˁʘ, ʦʮʝˁʠʚʘˁʘ, ʜʝʬʠʥʠʩʘˁʘ ʠ ʠʟʚʝʰʪʘʚʘˁʘ ʧʦʜʘʪʘʢʘ ʠ 

ʟʘʧʘʞʘˁʘ ʠʟʚʨʰʝʥʝ ʩʫ ʘʜʝʢʚʘʪʥʝ ʘʥʘʣʠʟʝ, ʥʝ ʩʘʤʦ ʜʠʜʘʢʪʠʯʢʠʭ ʚʝ˂ ʠ ʠʥʜʫʩʪʠʿʩʢʠʭ, 

ʨʘʟʚʠʿʝʥʠʭ FMC/FMS, ʩʘ ʮʠʝˀʤ ʧʨʦʥʘʣʘʞʝˁʘ ʙʦˀʝʛ ʨʝʰʝˁʘ, ʢʘʢʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛ ʪʘʢʦ 

ʠ ʫʧʨʘʚˀʘʯʢʦʛ, ʩʘ ʢʦʿʝʛ  ʨʘʟʣʦʛʘ ʩʝ, ʧʨʝʜʭʦʜʥʦ, ʧʨʠʩʪʫʧʠʣʦ ʜʝʢʦʤʧʦʟʠʮʠʿʠ ʧʨʦʮʝʩʘ, ʘ 

ʧʦʪʦʤ ʘʥʘʣʠʟʠ. 

 

ʇʦʩʝʙʥʘ ʧʘʞˁʘ ʙʠʣʘ ʿʝ ʫʩʤʝʨʝʥʘ ʥʘ RFID ʩʝʥʟʦʨʩʢʫ ʪʝʭʥʦʣʦʛʠʿʫ ʢʦʿʘ ʿʝ ʧʨʠʤʝˁʝʥʘ ʟʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʜʝʣʦʚʘ, ʜʝʬʠʥʠʩʘˁʝ ʧʦʜʘʪʘʢʘ NC ʩʝʢʚʝʥʮʠ, ʢʘʦ ʠ ʥʘ ʨʦʙʦʪʩʢʝ ʩʝʢʚʝʥʮʠ 

ʩʚʘʢʦʛ ʜʝʣʘ. ʈʝʟʫʣʪʘʪʠ ʜʝʢʦʤʧʦʟʠʮʠʿʝ ʧʨʦʮʝʩʘ ʩʫ ʩʝ ʧʦʢʘʟʘʣʠ ʢʘʦ ʨʝʣʝʚʘʥʪʥʘ ʦʩʥʦʚʘ ʟʘ 

ʫʪʚʨʹʠʚʘˁʝ ʧʨʠʤʝʥˀʠʚʠʭ ʧʦʪʧʨʦʮʝʩʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʧʨʦʿʝʢʪʦʚʘˁʝ ʧʨʝʟʝʥʪʠʨʘʥʦʛ 

ʤʦʜʝʣʘ ʫʧʨʘʚˀʘˁʘ DFMC. ʇʨʠ ʪʦʤ ʩʫ ʧʦʨʝʹʝˁʘ ʧʨʦʮʝʩʘ ʠ ʧʦʪʧʨʦʮʝʩʘ ʧʨʫʞʘʣʘ 

ʤʦʛʫ˂ʥʦʩʪ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʢʨʠʪʠʯʥʠʭ ʤʝʩʪʘ ʧʨʦʮʝʩʘ. 

ʍʠʧʦʪʝʟʘ ʿʝ ʧʨʦʚʝʨʝʥʘ ʠ ʜʦʢʘʟʘʥʘ ʜʝʪʘʥˀʦʤ ʘʥʘʣʠʟʦʤ ʨʝʣʝʚʘʥʪʥʝ ʣʠʪʝʨʘʪʫʨʝ ʢʦʿʘ ʿʝ 

ʥʘʩʪʘʣʘ ʧʨʝ ʠ ʧʦʩʣʝ ʧʨʠʿʘʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʢʘʦ ʠ ʜʝʪʘʥˀʦʤ ʘʥʘʣʠʟʦʤ ʠʟʚʝʜʝʥʠʭ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʘˀˁʘ ʢʦʿʠ ʩʝ ʙʘʟʠʨʘʿʫ ʥʘ ʭʝʪʝʨʦʭʠʿʝʨʘʨʭʠʩʿʢʦʿ ʦʨʛʘʥʠʟʘʮʠʦʥʦʿ ʩʪʨʫʢʪʫʨʠ. 

ʆʚʘ ʭʠʧʦʪʝʟʘ ʧʨʝʜʩʪʘʚʘˀ ʦʩʥʦʚʫ ʜʘʝˀʛ ʠʩʪʨʘʞʠʚʘʘˁ ʠ ʘʥʘʣʠʟʝ ʫ ʜʠʩʝʨʪʘʮʠʿʠ.  

  

ʄʦʛʫ˂ʝ ʿʝ ʦʩʪʚʘʨʠʪʠ ʘʫʪʦʤʘʪʩʢʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʜʝʣʦʚʘ, ʦʧʪʠʤʘʣʥʦ ʠ 

ʜʠʥʘʤʠʯʢʦ ʧʣʘʥʠʨʘʝˁ ʟʘʜʘʪʘʢʘ ʠ ʜʠʩʪʨʠʙʫʮʠʿʫ ʜʝʣʦʚʘ ʠʥʪʝʛʨʘʮʠʿʦʤ ʥʦʚʝ 

ʦʧʨʝʤʝ ʫ ʧʦʩʪʦʿʝ˂ʫ ʘʨʭʠʪʝʢʪʫʨʫ. 
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ʇʨʠʤʝʥʦʤ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʘˀˁʘ ʦʤʦʛʫ˂ʝʥʘ ʿʝ, ʥʝ ʩʘʤʦ ʘʫʪʦʥʦʤʥʘ 

ʜʠʩʪʨʠʙʫʮʠʿʘ ʜʝʣʦʚʘ ʠ ʤʦʥʠʪʦʨʠʥʛ ʩʠʩʪʝʤʘ, ʚʝ˂ ʠ ʘʫʪʦʥʦʤʥʦ ʨʝʰʘʚʘʝˁ ʫʧʨʘʚʘˀˁʘ 

ʪʝʭʥʦʣʦʰʢʠʤ ʠ ʤʘʥʠʧʫʣʘʮʠʦʥʠʤ ʧʨʦʮʝʩʠʤʘ ʫʥʫʪʘʨ FMC-a.  

ʋʛʨʘʜʘˁ ʩʝʥʟʦʨʩʢʝ ʦʧʨʝʤʝ ʫ ʬʣʝʢʩʠʙʠʣʥʫ ˂ʝʣʠʿʫ ʦʤʦʛʫ˂ʫʿʝ  ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʜʝʣʦʚʘ, 

ʯʠʪʘʝˁʤ RFID ʪʘʛʘ. ʂʦʥʢʨʝʪʥʦ, ʯʠʪʘˁʝʤ: ʨʝʬʝʨʝʥʪʥʦʛ ʙʨʦʿʘ, ʟʘʧʠʩʘ ʥʘʤʝʝˁʥʦʛ CNC 

ʤʘʰʠʥʘʤʘ, ʠ ʟʘʧʠʩʘ ʥʘʤʝʝˁʥʦʛ ʨʦʙʦʪʫ ʪʿ. ʦʧʰʪʝ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʠʩʪʝʤʫ FMC-a. ʂʘʜʘ ʿʝ 

ʧʨʦʯʠʪʘʥ ʪʘʛ, ʥʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʧʦʜʘʪʘʢʘ ʤʦʛʫ˂ʝ ʿʝ, ʜʘˀʦʤ ʩʦʬʪʚʝʨʩʢʦʤ ʦʙʨʘʜʦʤ, 

ʛʝʥʝʨʠʩʘʪʠ ʧʨʦʮʝʩ, ʜʦʜʝʣʦʤ ʨʝʜʦʩʣʝʜʘ ʨʝʘʣʠʟʘʮʠʿʝ ʫʟ ʧʝʨʤʘʥʝʥʪʥʦ ʘʞʫʨʠʨʘʝˁ ʢʦʿʝ ʩʝ 

ʦʜʚʠʿʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ. ʀʜʝʥʪʠʬʠʢʦʚʘʥ ʧʨʦʮʝʩ ʪʝʯʝ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʫʥʫʪʘʨ 

ʬʣʝʢʩʠʙʠʣʥʝ ˂ʝʣʠʿʝ ʢʦʿʘ, ʩʘ ʩʚʦʿʝ ʩʪʨʘʥʝ, ʤʦʞʝ ʜʘ ʩʧʨʦʚʦʜʝ ʦʜʨʝʹʝʥʝ ʧʨʦʮʝʩʥʝ ʦʧʝʨʘʮʠʿʝ 

ʥʘ ʜʝʣʫ, ʧʨʠʤʝʫˁʿʫ˂ʠ ʪʘʯʥʦ ʧʨʝʜʚʠʹʝʥʝ, ʧʨʦʛʨʘʤʝ ʟʘ: CNC ʤʘʰʠʥʝ, ʨʦʙʦʪ ʠ ʧʨʘʪʝ˂ʫ 

ʦʧʨʝʤʫ. ɹʨʦʿ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠʭ ʤʝʩʪʘ ʟʘ ʯʠʪʘʝˁ/ʧʠʩʘʝˁ ʪʘʛʦʚʘ ʟʘʚʠʩʠ ʦʜ ʜʠʥʘʤʠʢʝ ʠ 

ʫʯʝʩʪʘʣʦʩʪʠ ʟʘʧʠʩʘ ʢʦʿʝ ʥʘʤʝ˂ʝ ʪʝʭʥʦʣʦʰʢʠ ʧʦʩʪʫʧʘʢ. ʇʨʠʤʝʥʦʤ ʧʘʨʘʤʝʪʘʨʩʢʦʛ 

ʧʨʦʛʨʘʤʠʨʘʘˁ ʫʧʨʘʚʘˀʯʢʠ ʩʠʩʪʝʤʠ CNC ʤʘʰʠʥʘ ʩʫ ʜʦʙʠʣʠ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʧʨʠʤʝ ʙʠʣʦ 

ʢʦʿʠ ʩʣʫʯʘʿʥʠ ʧʨʦʛʨʘʤ, ʥʝʥʘʿʘʚʝˀʥ,  ʦʜʥʦʩʥʦ ʥʝʧʣʘʥʠʨʘʥ, ʠʣʠ ʚʝ˂ ʜʦʜʝʝˀʥ ʠʟ ʧʘʣʝʪʝ 

ʜʝʣʦʚʘ ʧʦʜʦʙʥʠʭ ʟʘ ʦʙʨʘʜʫ ʫ ʬʣʝʢʩʠʙʠʣʥʦʿ ˂ʝʣʠʿʠ. 

 

ʄʦʛʫ˂ʝ ʿʝ ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ ʫʪʠʮʘʿʥʝ ʬʘʢʪʦʨʝ ʟʘ ʧʦʙʦˀh ʘˁʝ ʫʧʨʘʚʘˀˁʘ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ. 

 

ʋʧʨʘʚʘˀʯʢʘ ʘʨʭʠʪʝʢʪʫʨʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʘʛʝʥʪʠʤʘ ʧʨʝʜʩʪʘʚʘˀ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʠ ʩʠʩʪʝʤ 

ʘʨʭʠʪʝʢʪʫʨʝ ʢʦʿʘ ʧʦʜʨʘʟʫʤʝʚʘ ʦʜʛʦʚʨʘʿʫ˂ʠ ʥʠʚʦ ʨʘʟʚʦʿʘ ʨʘʯʫʥʘʨʩʢʝ ʪʝʭʥʦʣʦʛʠʿʝ, ʪʝ ʪʠʤʝ 

ʧʨʘʪʠ ʝʢʩʧʘʥʟʠʦʥʫ ʪʝʥʜʝʥʮʠʿʫ ʨʘʯʫʥʘʨʩʢʝ ʪʝʭʥʦʣʦʛʠʿʝ, ʢʘʦ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠ ʨʘʟʤʝʥʝ 

ʠʥʬʦʨʤʘʮʠʿʘ, ʟʙʦʛ ʯʝʛʘ ʿʝ ʧʦʩʣʫʞʠʣʘ ʢʘʦ ʦʩʥʦʚʘ ʟʘ ʫʥʘʧʨʝʹʝʝˁ ʤʦʜʝʣʘ ʫʧʨʘʚʘˀˁʘ FMC-

a. 

ɼʠʩʝʨʪʘʮʠʿʘ ʨʘʟʤʘʪʨʘ ʤʫʣʪʠ-ʘʛʝʥʪʥʫ ʘʨʭʠʪʝʢʪʫʨʫ ʢʦʿʘ ʿʝ ʧʨʝʜʣʦʞʝʥʘ ʟʘ ʧʦʜʨʰʢʫ 

ʜʠʟʘʿʥʘ, ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʠ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ RFID ʪʝʭʥʦʣʦʛʠʿʝ ʯʠʤʝ ʦʤʦʛʫ˂ʘʚʘ 

ʜʠʩʪʨʠʙʫʪʠʚʘʥ ʩʠʩʪʝʤ ʫʧʨʘʚʘˀˁʘ ʠ ʥʘʜʟʦʨʘ ʟʘ FMC. Aʛʝʥʪʠ ʢʦʿʠ ʯʠʥʝ ʘʨʭʠʪʝʢʪʫʨʫ 

ʠʤʘʿʫ ʟʘʜʘʪʘʢ ʜʘ ʦʤʦʛʫ˂ʝ ʬʣʝʢʩʠʙʠʣʥʦʩʪ, ʘʛʠʣʥʦʩʪ ʠ ʨʝʢʦʥʬʠʛʫʨʘʙʠʣʠʪʝʪ ʧʨʦʮʝʩʘ. 

ɿʘʜʫʞʝʘˁ ʘʛʝʥʘʪʘ ʩʝ ʧʨʚʝʥʩʪʚʝʥʦ ʦʜʥʦʩʝ ʥʘ ʜʠʩʪʨʠʙʫʮʠʿʫ ʜʝʣʦʚʘ ʠ ʧʨʘʚʠʣʥʦ 

ʦʜʚʠʿʘʝˁ ʧʨʦʮʝʩʘ. ʇʨʝʜʣʦʞʝʥʘ ʚʠʰʝʥʘʤʝʥʩʢʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʘʜʨʞʠ ʨʘʟʣʠʯʠʪʝ ʛʨʫʧʝ 

ʘʛʝʥʘʪʘ ʥʘ ʥʠʚʦʫ FMC, ʢʘʦ ʠ ʠʥʞʝʝˁʨʩʢʝ ʘʣʘʪʝ ʢʦʿʠ ʩʫ ʧʦʜʨʰʢʘ  ʩʚʘʢʦʤ ʘʛʝʥʪʫ (ʠʣʠ 

ʛʨʫʧʠ  ʘʛʝʥʘʪʘ) ʠ ʜʦʧʨʠʥʦʩʝ ʜʦʛʦʚʦʨʠʤʘ ʠʟʤʝʹʫ ʘʛʝʥʘʪʘ (ʦʥʪʦʣʦʰʢʠ ʧʨʠʩʪʫʧ 

ʨʝʰʝˁʫ).  

Aʛʝʥʪʝ ʫ ʧʨʝʜʦʯʝʥʦʤ ʤʦʜʝʣʫ ʦʜʣʠʢʫʿʝ ʘʫʪʦʥʦʤʠʿʘ, ʩʘʤʦʜʛʦʚʦʨʥʦʩʪ, ʩʘʤʦʦʧʦʨʘʚʘʢ, ʢʦʘʿ 

ʪʝʭʥʦʣʦʛʠʿʘ ʿʝ ʛʣʘʚʥʠ ʘʩʧʝʢʪ ʧʨʦʠʟʚʦʜʥʦʛ ʩʠʩʪʝʤʘ. Aʫʪʦʥʦʤʥʦʩʪ ʘʛʝʥʘʪʘ ʦʛʣʝʜʘ ʩʝ ʫ 

ʢʦʥʪʨʦʣʠ ʫʥʫʪʨʘʰʝˁʛ ʩʪʘʘˁ ʠ ʫ ʘʜʝʢʚʘʪʥʦʤ ʧʦʥʘʰʘʫˁ ʩʘ ʦʢʨʫʞʝʝˁʤ. Aʛʝʥʪʠ ʧʦʢʘʟʫʿʫ 

ʦʜʨʝʹʝʥʫ ʚʨʩʪʫ ʠʥʪʝʣʠʛʝʥʮʠʿʝ ʫ ʧʨʠʤʝʥʠ ʬʠʢʩʥʦʛ ʧʨʘʚʠʣʘ ʦ ʩʧʦʩʦʙʥʦʩʪʠ (ʨʝʘʛʦʚʘʫˁ) 

ʨʝʟʦʥʦʚʘʘˁ, ʧʣʘʥʠʨʘʘˁ ʠ ʫʯʝʘˁ. ʊʘʢʦʹʝ, ʘʛʝʥʪʠ ʩʪʫʧʘʿʫ ʫ ʠʥʪʝʨʘʢʮʠʿʫ ʩʘ ʩʚʦʿʠʤ 

ʦʢʨʫʞʝʝˁʤ, ʠ ʫ ʟʘʿʝʜʥʠʮʠ ʩʘ ʜʨʫʛʠʤ ʘʛʝʥʪʠʤʘ ʯʠʥʝ ʤʫʣʪʠ-ʘʛʝʥʪʩʢʫ ʩʪʨʫʢʪʫʨʫ. ʉʠʩʪʝʤ 

ʤʫʣʪʠïʘʛʝʥʘʪʘ ʬʫʥʢʮʠʦʥʠʰʝ ʢʘʦ ʮʝʣʠʥʘ, ʟʘʿʝʜʥʠʮʘ ʠʥʪʝʨʘʢʪʠʚʥʠʭ ʘʛʝʥʘʪʘ. ʆʜʨʝʹʝʥʠ 

ʘʛʝʥʪʠ ʩʝ ʥʘʣʘʟʝ ʫ ʦʢʨʫʞʝʫˁ ʢʦʿʝ ʦʙʫʭʚʘʪʘ ʜʨʫʛʝ ʘʛʝʥʪʝ (ʥʧʨ. ʘʛʝʥʪ ʧʣʘʥʠʨʘʘˁ ʥʘʣʦʛʘ ʩʝ 

ʥʘʣʘʟʠ ʫ ʦʢʨʫʞʝʫˁ ʘʛʝʥʪʘ ʧʣʘʥʠʨʘʘˁ ʧʨʦʮʝʩʘ) ʯʠʤʝ ʩʝ ʧʦʩʧʝʰʫʿʝ ˁʠʭʦʚʘ 

ʢʦʤʫʥʠʢʘʪʠʚʥʦʩʪ. Aʛʝʥʪʠ, ʟʘʩʪʫʧʝˀʥʠ ʫ ʤʦʜʝʣʫ ʫʧʨʘʚʘˀˁʘ FMC, ʩʫ ʠʜʝʘʣʥʦ 

ʧʨʠʣʘʛʦʜʠˀʚʠ, ʦʜʥʦʩʥʦ ʩʧʦʩʦʙʥʠ ʜʘ ʧʦ ʩʚʦʿʦʿ ʤʝʨʠ ʦʜʨʝʜʝ ʩʚʦʿʝ ʧʦʥʘʰʘʝˁ ʫ ʟʘʚʠʩʥʦʩʪʠ 

ʦʜ ʧʨʦʤʝʥʘʤʘ ʫ ʦʢʨʫʞʝʫˁ, ʙʝʟ ʠʥʪʝʨʚʝʥʮʠʿʝ ʩʚʦʛ ʜʠʟʘʿʥʝʨʘ. Aʛʝʥʪ ʢʘʦ ʨʘʯʫʥʘʨʩʢʠ 
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ʩʠʩʪʝʤ ʥʘʣʘʟʠ ʩʝ ʫ ʜʠʥʘʤʠʯʢʦʤ ʦʢʨʫʞʝʫˁ (ʥʧʨ. ʘʛʝʥʪ ʫʧʨʘʚʘˀˁʘ ʧʨʦʮʝʩʦʤ),  a ʩʧʦʩʦʙʘʥ 

ʿʝ ʜʘ  ʠʩʧʦʘˀʚʘ ʘʫʪʦʥʦʤʥʦ ʠ ʠʥʪʝʣʠʛʝʥʪʥʦ ʧʦʥʘʰʘʝˁ. 

 

ʇʦʩʤʘʪʨʘʥʠ ʧʨʦʙʣʝʤʠ ʤʦʛʫ ʩʝ ʢʘʨʘʢʪʝʨʠʩʘʪʠ ʠ ʢʘʦ ʜʠʥʘʤʠʯʢʠ ʧʨʦʙʣʝʤʠ 

ʢʦʿʠ ʩʝ ʤʦʛʫ ʨʝʰʠʪʠ ʧʨʠʤʝʥʦʤ ʘʥʘʣʠʟʝ ʠ ʦʧʪʠʤʠʟʘʮʠʿʝ 

 

ʊʦʢʦʤ ʠʩʪʨʘʞʠʚʘʘˁ, ʢʘʢʦ ʘʥʘʣʠʟʦʤ ʪʝʦʨʠʿʩʢʠʭ ʧʦʩʪʘʚʢʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʚʝʟʘ ʪʘʢʦ ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ, ʥʘʤʝʪʥʫʦ ʩʝ ʟʘʢʫˀʯʘʢ ʜʘ ʠʟʙʦʨ ʦʙʨʘʜʥʦʛ ʩʠʩʪʝʤʘ ʠʤʘ ʢʫˀʯʥʫ ʫʣʦʛʫ. 

ʂʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ ʧʨʝʥʝʪʘ ʧʫʪʝʤ RFID ʜʠʨʝʢʪʥʦ ʟʘʚʠʩʠ ʦʜ ʠʟʙʦʨʘ ʢʦʤʧʦʥʝʥʘʪʘ FMC. 

ʇʦʩʤʘʪʨʘʥʦ ʩʘ ʩʪʨʘʥʝ ʢʦʤʧʦʥʝʥʪʝ, ʪʝʭʥʦʣʦʰʢʠ ʧʦʜʘʮʠ ʤʦʛʫ ʙʠʪʠ ʦʙʠʤʥʠ ʰʪʦ ʟʘ 

ʧʦʩʣʝʜʠʮʫ ʠʤʘ ʬʫʥʢʮʠʦʥʘʣʥʫ ʧʨʦʮʝʩʥʫ ʧʦʜʝʝˀʥʦʩʪ (ʜʝʦʙʘ ʧʨʦʮʝʩʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʝ 

ʩʝʛʤʝʥʪʝ ʠʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʝ ʩʝʛʤʝʥʪʝ) ʠ ʚʠʰʝʩʪʨʫʢʦ ʯʠʪʘʝˁ/ʧʠʩʘʝˁ ʥʘ ʪʘʛʫ. 

Aʥʘʣʠʟʦʤ ʤʘʥʠʧʫʣʘʪʠʚʥʠʭ ʧʦʜʘʪʘʢʘ ʧʨʠʩʫʪʥʠʭ ʫ FMC ʤʦʞʝ ʩʝ ʠʟʚʝʩʪʠ ʟʘʢʫˀʯʘʢ ʜʘ 

ʠʟʙʦʨ ʥʝʘʜʝʢʚʘʪʥʦʛ ʦʙʨʘʜʥʦʛ ʩʠʩʪʝʤʘ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʧʦʚʝ˂ʘʥʦ ʤʘʥʠʧʫʣʠʩʘˁʝ 

ʦʙʨʘʪʢʦʤ ʫ ʮʠʫˀ ʦʩʪʚʘʨʝˁʘ ʪʝʭʥʦʣʦʰʢʠʭ ʟʘʭʪʝʚʘ (ʥʧʨ. ʙʘʟʠʨʘʘˁ ʠ ʩʪʝʟʘʘˁ). ɿʙʦʛ 

ʥʘʚʝʜʝʥʠʭ ʧʨʦʙʣʝʤʘ, ʘ ʨʘʜʠ ˁʠʭʦʚʦʛ ʨʝʰʘʚʘˁʘ  ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʫʨʘʹʝʥʘ ʘʥʘʣʠʟʘ RFID 

ʧʦʜʘʪʘʢʘ ʟʘ ʜʚʘ ʪʠʧʘ ʬʫʥʢʮʠʦʥʘʣʥʦ ʩʣʠʯʥʠʭ ʬʣʝʢʩʠʙʠʣʥʠʭ ˂ʝʣʠʿʘ ʢʦʿʝ ʩʝ ʨʘʟʣʠʢʫʿʫ ʩʘʤʦ 

ʫ ʪʠʧʫ CNC ʩʪʨʫʛʘ (FMC1 ʠʤʘ ʩʪʘʥʜʘʨʜʥʠ ʪʠʧ ʨʝʚʦʣʚʝʨʩʢʝ ʛʣʘʚʝ, ʘ FMC2 ʠʤʘ ʧʦʛʦʝˁʥʝ 

ʘʣʘʪʝ ʫ ʨʝʚʦʣʚʝʨʩʢʦʿ ʛʣʘʚʠ). ʇʦʩʤʘʪʨʘˁʝʤ  ʦʚʠʭ ʦʙʨʘʜʥʠʭ ʩʠʩʪʝʤʘ, ʘʥʘʣʠʟʦʤ ʦʜʨʝʹʝʥʠʭ 

ʛʨʫʧʘʮʠʿʘ ʜʝʣʦʚʘ, ʫʩʚʦʿʝʥʦ ʿʧʨʝʤʘ PERA, ʤʦʞʝ ʩʝ ʫʩʪʘʥʦʚʠʪʠ ʨʘʟʣʠʯʠʪʦʩʪ ˁʠʭʦʚʠʭ 

ʪʝʭʥʦʣʦʰʢʠʭ ʧʦʩʪʫʧʘʢʘ ʠ ʤʘʥʠʧʫʣʘʪʠʚʥʠʭ ʟʘʭʪʝʚʘ. ʉʧʨʦʚʝʜʝʥʘ ʘʥʘʣʠʟʘ ʟʘ ʦʙʘ ʪʠʧʘ 

FMC ʧʨʝʤʘ ʢʦʣʠʯʠʥʠ RFID ʧʦʜʘʪʘʢʘ, ʧʨʠʤʝʥʦʤ Dempster-Shafer ʪʝʦʨʠʿʝ ʬʫʥʢʮʠʿʝ 

ʫʚʝʨʝʘˁ ʫʟ ʧʦʜʨʰʢʫ ʩʦʬʪʚʝʨʩʢʦʛ ʘʣʘʪʘ (McEvidence) ʜʘʿʝ ʨʝʟʫʣʪʘʪʝ ʢʦʿʠ ʦʧʨʘʚʜʘʚʘʿʫ 

ʠʟʙʦʨ ʢʦʤʧʦʥʝʥʘʪʘ ʧʨʝʤʘ ʘʥʘʣʠʟʠʨʘʥʦʿ ʛʨʫʧʘʮʠʿʠ ʜʝʣʦʚʘ. ɺʘʨʠʨʘʿʫ˂ʠ ʝʣʝʤʝʥʪʠ ʩʫ 

ʩʪʨʫʢʪʫʨʘ ʠ ʢʦʣʠʯʠʥʘ  ʫʟʦʨʢʦʚʘʥʝ ʛʨʫʧʝ, ʧʨʝʤʘ ʧʦʪʨʝʙʥʠʤ RFID ʧʦʜʘʪʮʠʤʘ.  

ʌʣʝʢʩʠʙʠʣʥʘ ˂ʝʣʠʿʘ ʿʝ ʧʦʩʤʘʪʨʘʥʘ ʢʘʦ ʿʝʜʠʥʩʪʚʝʥʠ ʦʙʨʘʜʥʠ ʩʠʩʪʝʤ ʢʦʿʠ ʠʩʧʫʘˁʚʘ 

ʟʘʭʪʝʚʝ ʧʦʩʪʫʧʘʢʘ. ʀʟʚʨʰʝʥʠ ʠʟʙʦʨ ʢʦʤʧʦʥʝʥʪʠ FMC ʫ ʪʝʦʨʠʿʩʢʦʤ ʩʤʠʩʣʫ ʠʤʘ 

ʥʝʦʩʝʪˀʠʚʦʩʪ ʧʨʝʤʘ ʤʦʜʝʣʫ ʫʧʨʘʚʘˀˁʘ, ʟʙʦʛ ʯʝʛʘ ʫ ʬʘʟʠ, ʝʚʝʥʪʫʘʣʥʝ, ʨʝʘʣʠʟʘʮʠʿʝ 

ʠʟʥʝʪʦ ʚʘˀʘ ʠʤʘʪʠ ʫ ʚʠʜʫ.   

ʅʘ ʦʩʥʦʚʫ ʠʟʣʦʞʝʥʦʛ ʧʨʦʠʩʪʠʯʝ ʤʦʛʫ˂ʥʦʩʪ ʧʨʦʿʝʢʪʦʚʘʘˁ ʥʦʚʦʛ/ʠʭ ʩʦʬʪʚʝʨʩʢʦʛ/ʠʭ 

ʧʘʢʝʪʘ, ʢʦʿʠ ˂ʝ ʦʤʦʛʫ˂ʠʪʠ ʧʦʜʨʰʢʫ ʬʣʝʢʩʠʙʠʣʥʠʿʝʤ ʠ ʝʬʝʢʪʠʚʥʠʿʝʤ ʧʨʦʮʝʩʫ ʫ ʦʙʣʘʩʪʠ 

ʬʣʝʢʩʠʙʠʣʥʝ ʧʨʦʠʟʚʦʜʝˁ. 
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ɹʀʆɻʈɸʌʀɱɸ ɸʋʊʆʈɸ 

ʃʠʯʥʠ ʧʦʜʘʮʠ 

ʈʦʹʝʥ ʩʘʤ ʫ ɹʝʦʛʨʘʜʫ 25.01.1956. ɼʠʧʣʦʤʫ ʄʘʰʠʥʩʢʦʛ ʬʘʢʫʣʪʝʪʘ - ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ 

ɹʝʦʛʨʘʜʫ ʫ ʩʚʦʿʩʪʚʫ ʜʠʧʣʦʤʠʨʘʥʦʛ ʤʘʰʠʥʩʢʦʛ ʠʥʞʝˁʝʨ ʦʜʩʝʢʘ ʟʘ ʧʨʦʠʟʚʦʜʥʦ 

ʤʘʰʠʥʩʪʚʦ, ʩʪʝʢʘʦ ʩʘʤ 1981 ʛʦʜ. ʩʘ ʧʨʦʩʝʯʥʦʤ ʦʮʝʥʦʤ 7.45, ʘ ʜʠʧʣʦʤʠʨʘʦ ʩʘ ʦʮʝʥʦʤ 9. 

ʈʘʜʥʦ ʠʩʢʫʩʪʚʦ: 

¶ Ăʀʥʜʫʩʪʨʠʿʘ ʤʘʰʠʥʘ ʠ ʪʨʘʢʪʦʨʘò ʘ.ʜ. ɹʝʦʛʨʘʜ. ʂʦʥʩʪʨʫʢʪʦʨ ʠ ʢʦʥʩʫʣʪʘʥʪ ʟʘ 
ʚʠʰʝ ʩʧʝʮʠʿʘʣʥʠʭ ʤʘʰʠʥʘ ʘʣʘʪʢʠ ʠ ʘʣʘʪʘ (ʤʘʰʠʥʝ ʟʘ ʜʫʙʦʢʦ ʙʫʰʝˁʝ, ʤʘʰʠʥʘ 

ʟʘ ʙʫʰʝˁʝ ʠ ʨʝʟʘˁʝ ʥʘʚʦʿʘ ʟʘ ʜʝʦ ʜʫʧʣʠʭ ʧʨʩʪʠʿʫ ʢʦʩʘʯʠʮʝ ʀʄʊ-ɹʦˀʝʚʘʮ, ʨʘʤʝ 

ʭʠʜʨʘʫʣʠʢʘ, ʢʦʥʩʪʨʫʢʮʠʿʘ ʣʦʨʝʥʮ ʥʦʞʝʚʘ ...) ʢʘʦ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ ʪʘʜʘ 

ʧʦʩʪʦʿʝ˂ʠʭ ʤʘʰʠʥʘ ʘʣʘʪʢʠ. (1981-1986.)  
¶ Ăʇʦʣʠʪʝʭʥʠʯʢʘ ɸʢʘʜʝʤʠʿʘñ, ʅʦʚʠ ɹʝʦʛʨʘʜ. ɸʩʠʩʪʝʥʪ ʥʘ ʧʨʝʜʤʝʪʫ Ăʆʜʨʞʘʚʘˁʝ 

CNC ʩʠʩʪʝʤʘò (ʜʦ 2010) ʠ ʩʪʨʫʯʥʠ ʩʘʨʘʜʥʠʢ ï ʘʜʤʠʥʠʩʪʨʘʪʦʨ software Pro 

Engineer (ʩʘʜʘ Creo). ʇʨʦʬʝʩʦʨ ʤʘʰʠʥʩʢʝ ʛʨʫʧʝ ʧʨʝʜʤʝʪʘ. (ɸʫʪʦʤʘʪʠʟʘʮʠʿʘ 

ʧʨʦʠʟʚʦʜˁʝ ʌʣʝʢʩʠʙʠʣʥʠ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤʠ,, ʂʦʤʧʿʫʪʝʨʩʢʘ ʛʨʘʬʠʢʘ, 

ʄʦʜʝʣʠʨʘˁʝ ʤʘʰʠʥʩʢʠʭ ʝʣʝʤʝʥʘʪʘ ʠ ʢʦʥʩʪʨʫʢʮʠʿʘ, ʠ ʜʨ.)    
¶  Ăʇʦʣʠʪʝʭʥʠʢʘñ ï ʰʢʦʣʘ ʟʘ ʥʦʚʝ ʪʝʭʥʦʣʦʛʠʿʝ ʅʦʚʠ ɹʝʦʛʨʘʜ ʥʘ ʨʘʜʥʦʤ ʤʝʩʪʫ 

ʧʨʦʬʝʩʦʨʘ ʤʘʰʠʥʩʢʝ ʛʨʫʧʝ ʧʨʝʜʤʝʪʘ ʢʘʦ ʰʪʦ ʩʫ ʄʦʜʝʣʠʨʘˁʝ ʤʘʰʠʥʩʢʠʭ 

ʝʣʝʤʝʥʘʪʘ ʠ ʢʦʥʩʪʨʫʢʮʠʿʘ, ʌʣʝʢʩʠʙʠʣʥʠ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤʠ. 
ɼʦʜʘʪʥʦ ʠʩʢʫʩʪʚʦ: 

¶ Ăʀʥʛʦʤʦʥʪñ ʜ.ʦ.ʦ., ɹʝʦʛʨʘʜ (ʦʚʣʘʰ˂ʝʥʠ ʧʨʝʜʩʪʚʥʠʢ ʬʠʨʤʝ ĂHASCOò ʫ 

ʈ.ʉʨʙʠʿʠ). ʉʪʨʫʯʥʠ ʩʘʨʘʜʥʠʢ ʠ ʢʦʥʩʫʣʪʘʥʪ  ʟʘ ʦʙʣʘʩʪ ʧʨʦʿʝʢʪoʚʘˁʘ ʘʣʘʪʘ ʟʘ 

ʠˁʝʢʮʠʦʥʦ ʙʨʠʟʛʘˁʝ ʧʣʘʩʪʠʢʝ. (2002 - ʜʘʥʘʩ.) 
¶ Ăɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘñ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ï ʎʝʥʪʘʨ ʟʘ 

ʨʘʟʚʦʿ ʧʨʦʛʨʘʤʘ ʠ ʫ˅ʙʝʥʠʢʘ ï ʉʝʢʪʦʨ ʟʘ ʩʨʝʜˁʝ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ 

ʚʘʩʧʠʪʘˁʝ. ʇʦʩʣʦʚʠ ʫʯʝʰ˂ʘ ʫ ñʩʪʨʫʯʥʠʤ ʪʠʤʦʚʠʤʘ ʠ ʢʦʤʠʩʠʿʘʤʘò (ʜʨʞʘʚʥʘ 

ʤʘʪʫʨʘ, ʧʣʘʥʦʚʠ, ʧʨʦʛʨʘʤʠ, ʩʪʨʫʯʥʘ ʤʠʰˀʝˁʘ, ʢʦʥʩʫʣʪʘʥʪʩʢʝ ʫʩʣʫʛʝ, 

ʩʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ, ʩʘʞʠʤʘˁʝ ï ʨʝʜʫʢʮʠʿʘ ʛʨʘʜʠʚʘ). 

ɸʢʪʠʚʥʦ ʘʥʛʘʞʦʚʘˁʝ ʫ ʨʘʜʫ ʩʪʨʫʯʥʠʭ ʪʠʤʦʚʘ ʥʘ  ʠʟʨʘʜʠ ʧʣʘʥʦʚʘ ʠ ʧʨʦʛʨʘʤʘ ʠ 

ʨʝʜʫʢʮʠʿʠ ʠʟʙʦʨʥʠʭ ʧʨʝʜʤʝʪʘ ʤʘʰʠʥʩʢʝ ʩʪʨʫʢʝ ʟʘ ʩʨʝʜˁʝ ʦʙʨʘʟʦʚʘˁʝ; ɺʠʰʝ 

ʥʘʧʠʩʘʥʠʭ ʩʪʨʫʯʥʠʭ ʤʠʰˀʝˁʘ ʠ ʦʮʝʥʘ ʟʘ ʨʫʢʦʧʠʩʝ ʫ˅ʙʝʥʠʯʢʝ ʣʠʪʝʨʘʪʫʨʝ ʟʘ 

ʩʨʝʜˁʝ ʰʢʦʣʝ. 
¶ Ăɿʘʚʦʜ ʟʘ ʫ˅ʙʝʥʠʢʝ ʠ ʥʘʩʪʘʚʥʘ ʩʨʝʜʩʪʚʘñ, ɹʝʦʛʨʘʜ (ʦʜ 1992. - ʜʘʥʘʩ). ɸʫʪʦʨʠ ʠ 

ʢʦʘʫʪʦʨ ʫ˅ʙʝʥʠʢʘ ʤʘʰʠʥʩʢʝ ʩʪʨʫʢʝ ʟʘ ʩʨʝʜˁʝ ʰʢʦʣʝ. ɸʫʪʦʨ ʝʣʝʢʪʨʦʥʩʢʝ ʢˁʠʛʝ 

ʫ ʩʨʝʜˁʝʤ ʦʙʨʘʟʦʚʘˁʫ. ʈʝʜʘʢʪʫʨʘ ʚʠʰʝ ʨʫʢʦʧʠʩʘ ʠ ʥʘʧʠʩʘʥʠʭ ʨʝʮʝʥʟʠʿʘ ʜʝʣʘ 

ʫ˅ʙʝʥʠʯʢʝ ʣʠʪʝʨʘʪʫʨʝ ʟʘ ʩʨʝʜˁʝ ʰʢʦʣʝ. ʇʦʤʝʥʫʪʘ ʠʩʢʫʩʪʚʘ ʩʝ ʦʜʥʦʩʝ ʥʘ 

ʦʙʣʘʩʪʠ ʢʦʤʧʿʫʪʝʨʩʢʦʛ ʢʦʥʩʪʨʫʠʩʘˁʘ ʠ ʧʨʦʿʝʢʪʦʚʘˁʘ, CNC ʪʝʭʥʦʣʦʛʠʿʝ, 

ʘʫʪʦʤʘʪʠʟʘʮʠʿʝ ʧʨʦʠʟʚʦʜˁʝ, ʤʘʰʠʥʩʢʠʭ ʝʣʝʤʝʥʘʪʘ ʠ ʜʨ. 
¶ ʩ̨ʥʦʚʘʦ ʠ ʚʦʜʠʦ ʬʠʨʤʫ ĂPro/Ingò ʦ.ʜ. ɹʝʦʛʨʘʜ. ʇʨʝʜʫʟʝ˂ʝ ʟʘ ʧʨʦʿʝʢʪʦʚʘˁʝ ʠ 

ʠʥʞʝˁʝʨʠʥʛ. (1995-2002.)  ʋ ʦʢʚʠʨʫ ʦʚʝ ʜʝʣʘʪʥʦʩʪʠ   ʦʩʤʠʩʣʠʦ ʠ ʟʘʿʝʜʥʦ ʩʘ 

ʩʘʨʘʜʥʠʮʠʤʘ ʨʝʘʣʠʟʦʚʘʦ ʩʠʩʪʝʤ ʩʦʬʚʝʨʘ ʟʘ ʩʠʤʫʣʘʮʠʿʫ ʠ ʘʫʪʦʤʘʪʩʢʦ 

ʧʨʦʛʨʘʤʠʨʘˁʝ ʜʠʜʘʢʪʠʯʢʠʭ CNC ʤʘʰʠʥʘ EMCO (Austria), ʘ ʠʩʪʠ ʿʝ ʥʘ ʦʩʥʦʚʫ 

ʦʜʦʙʨʝˁʘ ʄʠʥʠʩʪʘʨʩʪʚʘ ʧʨʦʩʚʝʪʝ ʢʦʨʠʰ˂ʝʥ ʫ ʰʢʦʣʘʤʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʠ 

ʉʝʚʝʨʥʝ ʄʘʢʝʜʦʥʠʿʝ (software APCAM ʩʣʠʯʘʥ ʧʨʦʛʨʘʤʩʢʦʤ ʿʝʟʠʢʫ APT, ʠ ʩʘʤ 
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APT ʢʘʦ ʠ ʩʠʤʫʣʘʮʠʿʝ CNC ʛʣʦʜʘʣʠʮʝ ʠ CNC ʩʪʨʫʛʘ ʿʝʨ ʠʭ ʥʘʚʝʜʝʥʝ ʤʘʰʠʥʝ 

ʥʠʩʫ ʠʤʘʣʝ). 

¶ ʋʯʝʰ˂ʝ ʥʘ ʧʨʦʿʝʢʪʫ ʩʪʨʫʯʥʝ ʠ ʦʧʰʪʝ ʜʨʞʘʚʥʝ ʤʘʪʫʨʝ. 
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