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ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ çʆʙʨʘʟʦʚʘʥʠʝè 
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ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦʜʛʦʪʦʚʣʝʥʳ ʚ ʨʘʤʢʘʭ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʅʅɻʋ: ʆʙʨʘʟʦʚʘʪʝʣʴʥʦ- 

ʥʘʫʯʥʳʡ ʮʝʥʪʨ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

 ʩʠʩʪʝʤʳ: ʬʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝè 

 

 

 

 

 

ʃʫʧʦʚ ʉ.ʖ., ʄʫʷʢʰʠʥ ʉ.ʀ., ʐʘʨʢʦʚ ɺ.ɺ. LLaabbVVIIEEWW  ʚʚ  ʧʧʨʨʠʠʤʤʝʝʨʨʘʘʭʭ  ʠʠ  ʟʟʘʘʜʜʘʘʯʯʘʘʭʭ. ʋʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣ rʧʦ ʧʨʦʛʨʘʤʤʝ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ çʆʙʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʷʤ 

National Instrumentsè. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, 2007, 101 ʩ. 

 

 

 

 

 

«LLaabbVVIIEEWW  ʚʚ  ʧʧʨʨʠʠʤʤʝʝʨʨʘʘʭʭ  ʠʠ  ʟʟʘʘʜʜʘʘʯʯʘʘʭʭ» - ʙʘʟʦʚʳʡ ʢʫʨʩ ʧʦ ʦʩʥʦʚʘʤ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ LabVIEW 8.20. ʇʘʢʝʪ LabVIEW 

ʬʦʨʤʘʣʠʟʫʝʪ ʵʪʘʧ ʩʦʟʜʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ, ʦʧʠʩʳʚʘʷ ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʚ ʚʠʜʝ ʙʣʦʢ-

ʩʭʝʤʳ. ɺ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʦʪʨʘʞʝʥʳ ʚʩʝ ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʧʨʠʙʦʨʘ: ʨʝʛʠʩʪʨʘʮʠʷ ʩʠʛʥʘʣʘ, ʦʙʨʘʙʦʪʢʘ, ʦʪʦʙʨʘʞʝʥʠʝ. ʇʝʨʚʳʡ ʨʘʟʜʝʣ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ 

ʧʦʩʚʷʱʝʥ ʦʩʥʦʚʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚʪʦʨʦʡ ï ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʘʤ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʦʚ, ʪʨʝʪʠʡ ï ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤ ʩʙʦʨʘ ʜʘʥʥʳʭ. 
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ʇʈɽɼʀʉʃʆɺʀɽ 

LabVIEW (Laboratory Virtual Instrument Engineering Workbench) - ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʦʟʜʘʥʥʘʷ ʬʠʨʤʦʡ National Instruments (ʉʐɸ). ɺ ʥʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʷʟʳʢ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ G. ɽʛʦ ʦʩʚʦʝʥʠʝ ʥʝ ʪʨʝʙʫʝʪ 

ʟʥʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʢʩʪʦʚʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. LabVIEW ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ 

ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʩʨʝʜʘ LabVIEW ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘ ʩ ʪʘʢʠʤʠ ʠʟʚʝʩʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʢʘʢ MATLAB , MathCAD, Mathematica, MAPLE.  

ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʚʦʟʤʦʞʥʦʩʪʠ LabVIEW ʨʘʩʢʨʳʚʘʶʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʠʙʦʨʦʚ ʠ 

ʩʠʩʪʝʤ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʚ ʥʘʫʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ. ɺʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ LabVIEW ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʠʟʤʝʨʝʥʠʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠʣʠ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ. ɼʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʰʠʨʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢ 

(ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ). ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʠʣʠ 

ʦʧʝʨʘʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʜʫʤʘʥʥʦʛʦ ʠ ʧʨʦʩʪʦʛʦ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ-ʜʨʘʡʚʝʨʦʚ LabVIEW ʵʬʬʝʢʪʠʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʣʘʪʘʤʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʠ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ, 

ʤʦʜʫʣʷʤʠ ʚʚʦʜʘ ʚʠʜʝʦʩʠʛʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʤʦʜʫʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ 

(ʦʩʮʠʣʣʦʛʨʘʬʳ, ʘʥʘʣʠʟʘʪʦʨʳ ʩʧʝʢʪʨʘ, ʛʝʥʝʨʘʪʦʨʳ ʩʠʛʥʘʣʦʚ ʠ ʪ.ʜ.). 

ʇʦʩʣʝʜʥʠʝ ʚʝʨʩʠʠ LabVIEW ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠʟʤʝʨʝʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʢ 

ʫʥʠʢʘʣʴʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʩʪʝʥʜʘʤ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʙʘʟʦʚʦʛʦ ʧʘʢʝʪʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʳ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʤʦʜʫʣʝʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢ.  

ɹʘʟʦʚʳʡ ʧʘʢʝʪ LabVIEW ʧʨʦhʝʣ 20-ʪʠ ʣʝʪʥʠʡ ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʠ ʦʙʥʦʚʣʷʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʛʦʜ. ʅʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʥʘʜ ʜʘʥʥʳʤ ʧʦʩʦʙʠʝʤ ʘʢʪʫʘʣʴʥʦʡ 

ʷʚʣʷʣʘʩʴ ʚʝʨʩʠʷ LabVIEW 8.20.  

ʎʝʣʴ ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ - ʧʦʟʥʘʢʦʤʠʪʴ ʩ ʦʩʥʦʚʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʚ ʩʨʝʜʝ 

LabVIEW, ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʳʭ ʩʠʩʪʝʤ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

DAQ-ʢʘʨʪ. ʀʟʣʦʞʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʩʣʝʜʫʝʪ ʢʫʨʩʘʤ ʬʠʨʤʳ-ʨʘʟʨʘʙʦʪʯʠʢʘ "Basic I" ʠ "Data 
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acquisition". ʆʪʜʝʣʴʥʳʝ ʪʝʤʳ ʨʘʩʢʨʳʪʳ ʥʝʩʢʦʣʴʢʦ ʰʠʨʝ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʘ. ʂʘʢ ʷʚʩʪʚʫʝʪ ʠʟ ʥʘʟʚʘʥʠʷ, ʦʙʫʯʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʠʤʝʨʘʭ ʯʘʩʪʠʯʥʦ 

ʦʨʠʛʠʥʘʣʴʥʳʭ, ʯʘʩʪʠʯʥʦ ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʠʟ ʠʩʪʦʯʥʠʢʦʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ. ʉʦʜʝʨʞʘʥʠʝ 

ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ʠ ʟʘʜʘʯ ʦʪʨʘʞʘʝʪ ʩʧʝʮʠʬʠʢʫ ʈʘʜʠʦʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. 
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1. ʆʉʅʆɺʓ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ ɺ ɻʈɸʌʀʏɽʉʂʆʁ ʉʈɽɼɽ 

LABVIEW  

1.1. ɻʨʘʬʠʯʝʩʢʘʷ ʩʨʝʜʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ LabVIEW 

1.1.1 ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ LabVIEW 

 

ʈʠʩ.1 ɻʨʘʬʠʯʝʩʢʘʷ ʩʨʝʜʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ LabVIEW 

ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ LabVIEW ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʜʚʫʭ 

ʦʢʥʘʭ, ʥʘʟʳʚʘʝʤʳʭ: 

Front Panel (ʣʠʮʝʚʘʷ ʧʘʥʝʣʴ); 

Block Diagram (ʙʣʦʢ-ʜʠʘʛʨʘʤʤʘ). 

ʅʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚʥʝʰʥʠʡ ʚʠʜ ʙʫʜʫʱʝʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ (ʚʩʝ 

ʧʨʦʛʨʘʤʤʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ LabVIEW ʥʘʟʳʚʘʶʪʩʷ ʚʠʨʪʫʘʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ (Virtual 

Instruments). ʅʘ ʥʝʡ ʩʦʟʜʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʵʪʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ.  

ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ (Controls) ï ʢʥʦʧʢʠ ʠ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʜʘʥʥʳʭ.  

ʕʣʝʤʝʥʪʳ ʦʪʦʙʨʘʞʝʥʠʷ (Indicators) ï ʛʨʘʬʠʢʠ, ʩʚʝʪʦʜʠʦʜʳ ʠ ʜʨʫʛʠʝ ʠʥʜʠʢʘʪʦʨʳ.  

ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʝʣʠʨʫʶʪ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʜʘʥʥʳʭ ʠ ʧʝʨʝʜʘʶʪ ʜʘʥʥʳʝ ʥʘ ʙʣʦʢ-

ʜʠʘʛʨʘʤʤʫ ɺʇ. ʕʣʝʤʝʥʪʳ ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʠʨʫʶʪ ʫʩʪʨʦʡʩʪʚʘ ʚʳʚʦʜʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʝʪ ʠʣʠ ʛʝʥʝʨʠʨʫʝʪ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʘ (ʨʠʩ.1). 
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ʅʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠʩʭʦʜʥʳʡ ʢʦʜ ʙʫʜʫʱʝʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ. ɺ 

ʦʪʣʠʯʠʠ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʉʠ, ʇʘʩʢʘʣʴ, ʌʆʈʊʈɸʅ, 

ʠʩʭʦʜʥʳʡ ʢʦʜ LabVIEW ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ, ʛʜʝ ʚʩʝ ʢʦʤʘʥʜʳ, ʦʧʝʨʘʪʦʨʳ 

ʮʠʢʣʦʚ ʠ ʩʨʘʚʥʝʥʠʷ ʠʟʦʙʨʘʞʘʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ. ɹʣʦʢ-ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ 

ʫʟʣʦʚ, ʪʝʨʤʠʥʘʣʦʚ ʠ ʧʨʦʚʦʜʥʠʢʦʚ ʜʘʥʥʳʭ (ʨʠʩ.1). 

ʋʟʣʳ (Node) (ʨʠʩ.1) ï ʵʪʦ ʦʙʲʝʢʪʳ ʥʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʝ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʜʥʦ ʠʣʠ ʙʦʣʝʝ 

ʧʦʣʝʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʠ ʚʳʧʦʣʥʷʶʪ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ. 

ʆʥʠ ʘʥʘʣʦʛʠʯʥʳ ʦʧʝʨʘʪʦʨʘʤ, ʬʫʥʢʮʠʷʤ ʠ ʧʦʜʧʨʦʛʨʘʤʤʘʤ ʪʝʢʩʪʦʚʳʭ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʋʟʣʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʬʫʥʢʮʠʠ (functions), ʧʦʜʧʨʦʛʨʘʤʤʳ (SubVI) ʠ 

ʩʪʨʫʢʪʫʨʳ (Structures). ʇʦʜʧʨʦʛʨʘʤʤʘ - ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʠʙʦʨ (ɺʇʇ), ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʝ ʜʨʫʛʦʛʦ ɺʇ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʧʨʦʛʨʘʤʤʳ. ʉʪʨʫʢʪʫʨʳ 

(Strucures) - ʵʪʦ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ, ʪʘʢʠʝ ʢʘʢ ʩʪʨʫʢʪʫʨʘ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

(Flat sequence), ʩʪʨʫʢʪʫʨʘ ɺʘʨʠʘʥʪʘ (Case), ʮʠʢʣ ʧʦ ʫʩʣʦʚʠʶ (While) ʠ ʪ.ʜ.  

ʆʙʲʝʢʪʳ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʥʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʪʝʨʤʠʥʘʣʦʚ ʜʘʥʥʳʭ 

(Data terminals) (ʨʠʩ.1). ʊʝʨʤʠʥʘʣʳ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʣʠʮʝʚʦʡ 

ʧʘʥʝʣʴʶ ʠ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʦʡ. ʈʘʟʣʠʯʘʶʪ ʪʝʨʤʠʥʘʣʳ ʜʘʥʥʳʭ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: ʪʝʨʤʠʥʘʣʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ, ʪʝʨʤʠʥʘʣʳ ʫʟʣʦʚ. ʊʝʨʤʠʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ 

ʦʪʥʦʩʷʪʩʷ ʢ ʩʨʝʜʩʪʚʘʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ. ɼʘʥʥʳʝ, 

ʚʚʝʜʝʥʥʳʝ ʚ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ, ʧʦʩʪʫʧʘʶʪ ʥʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ ʯʝʨʝʟ 

ʪʝʨʤʠʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʘʥʥʳʝ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʳ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʩʦʝʜʠʥʠʪʝʣʴʥʳʤ ʣʠʥʠʷʤ - ʧʦ 

ʧʨʦʚʦʜʥʠʢʘʤ ʜʘʥʥʳʭ (Wires)  (ʨʠʩ.1). ʇʨʦʚʦʜʥʠʢ ʜʘʥʥʳʭ ʘʥʘʣʦʛʠʯʝʥ ʧʝʨʝʤʝʥʥʳʤ ʚ ʪʝʢʩʪʦʚʳʭ 

ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʂʘʞʜʳʡ ʧʨʦʚʦʜʥʠʢ ʜʘʥʥʳʭ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ 

ʜʘʥʥʳʭ, ʥʦ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ ʠʭ ʢʦ ʤʥʦʛʠʤ ʬʫʥʢʮʠʷʤ. ʇʨʦʚʦʜʥʠʢʠ ʜʘʥʥʳʭ ʨʘʟʣʠʯʘʶʪʩʷ 

ʮʚʝʪʦʤ, ʩʪʠʣʝʤ ʠ ʪʦʣʱʠʥʦʡ ʣʠʥʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ.  

ɺ ʩʨʝʜʝ LabVIEW ʦʙʲʝʢʪʳ ʩʦʝʜʠʥʷʶʪʩʷ ʧʨʦʚʦʜʥʠʢʘʤʠ ʜʘʥʥʳʭ ʧʦʩʣʝ ʠʭ ʧʦʤʝʱʝʥʠʷ ʥʘ 

ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ.  

 

ɿʘʧʫʩʪʠʤ ʛʨʘʬʠʯʝʩʢʫʶ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ National 

Instruments LabVIEW 8.2. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʚʳʙʝʨʝʤ ʨʘʟʜʝʣ Blank VI (ʧʫʩʪʦʡ ʚʠʨʪʫʘʣʴʥʳʡ 
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ʧʨʠʙʦʨ). ʇʦʩʣʝ ʯʝʛʦ ʦʪʢʨʦʶʪʩʷ ʜʚʘ ʦʢʥʘ (ʨʠʩ.1): ʣʠʮʝʚʘʷ ʧʘʥʝʣʴ (Front Panel) ʠ ʙʣʦʢ-

ʜʠʘʛʨʘʤʤʘ (Block Diagram). 

ʇʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʦʢʥʘʤʠ ʤʦʞʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

¶ ɦ ʝʣʢʥʫʚ ʤʳʰʢʦʡ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʦʢʥʫ; 

¶ ʢʦʤʙʠʥʘʮʠʝʡ ʢʣʘʚʠʰ <Ctrl><E> 

ʈʷʜ ʢʥʦʧʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦʜ ʛʣʘʚʥʳʤ ʤʝʥʶ, ʥʘʟʳʚʘʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʧʘʥʝʣʴʶ. 

 
ʂʥʦʧʢʘ ʦʜʥʦʢʨʘʪʥʦʛʦ ʟʘʧʫʩʢʘ Run - ʟʘʧʫʩʢʘʝʪ ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʠʙʦʨ. 

 
ʂʥʦʧʢʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʟʘʧʫʩʢʘ Run Continuously ï ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʠʙʦʨ ʚʳʧʦʣʥʷʝʪʩʷ 

ʤʥʦʛʦʢʨʘʪʥʦ ʜʦ ʤʦʤʝʥʪʘ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʦʩʪʘʥʦʚʢʠ 

 
ɺʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʠʙʦʨ ʘʢʪʠʚʠʨʫʝʪʩʷ ʢʥʦʧʢʘ Abort Execution. ʕʪʘ 

ʢʥʦʧʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʝʤʝʜʣʝʥʥʦʡ ʦʩʪʘʥʦʚʢʠ ʚʳʧʦʣʥʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ. 

 

1.1.2. ʇʘʣʠʪʨʘ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʜʠʢʘʪʦʨʦʚ 

 

ʈʠʩ.2 ʇʘʣʠʪʨʘ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ 

ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʣʠʮʝʚʫʶ ʧʘʥʝʣʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʣʠʪʨʘ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ (ʨʠʩ.2). ʇʘʣʠʪʨʘ ʵʣʝʤʝʥʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʩ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ. ɼʣʷ ʚʳʚʦʜʘ ʧʘʣʠʪʨʳ ʥʘ ʵʢʨʘʥ 

ʩʣʝʜʫʝʪ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ. 

ɺʩʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʧʘʣʠʪʨʝ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʨʘʟʜʝʣʘʤ: 
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¶ Modern ï ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠʤʝʶʪ ʩʦʚʨʝʤʝʥʥʳʡ ʩʪʠʣʴ (ʚ ʜʘʥʥʦʤ 

ʧʦʩʦʙʠʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤ ʵʪʦʪ ʨʘʟʜʝʣ); 

¶ System ïɻ ʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠʤʝʶʪ ʩʪʠʣʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʘʥʥʦʡ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ (ʢʥʦʧʢʠ, ʧʦʣʦʩʳ ʧʨʦʢʨʫʪʢʠ ʠ ʪ.ʜ.); 

¶ Classic ï ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠʤʝʶʪ ʢʣʘʩʩʠʯʝʩʢʠʡ ʩʪʠʣʴ (ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʩʪʠʣʶ Modern) 

¶ Express ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ 

¶ ʠ ʪ.ʜ. 

ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʤʦʞʝʪ ʜʝʣʠʪʴʩʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘ ʧʦʜʨʘʟʜʝʣʳ (ʯʠʩʣʦʚʳʝ, ʩʪʨʦʢʦʚʳʝ 

ʠʥʜʠʢʘʪʦʨʳ, ʢʥʦʧʢʠ ʠ ʪ.ʜ.). 

1.1.2. ʇʘʣʠʪʨʘ ʬʫʥʢʮʠʡ 

 

ʈʠʩ.3 ʇʘʣʠʪʨʘ ʬʫʥʢʮʠʡ 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ ʥʘ ʙʣʦʢʝ - ʜʠʘʛʨʘʤʤ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ. 

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʣʠʪʨʘ ʬʫʥʢʮʠʡ (Functions pallete). ɼʣʷ ʚʳʚʦʜʘ ʧʘʣʠʪʨʳ ʥʘ ʵʢʨʘʥ 

ʩʣʝʜʫʝʪ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʣʦʢʘ-ʜʠʘʛʨʘʤʤ. 

ɺʩʝ ʵʣʝʤʝʥʪʳ ʥʘ ʧʘʣʠʪʨʝ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʨʘʟʜʝʣʘʤ: 

¶ Programming ï ʟʜʝʩʴ ʩʦʙʨʘʥʳ ʚʩʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ, ʩʪʨʫʢʪʫʨʳ ʮʠʢʣʘ, ʩʨʘʚʥʝʥʠʷ, 

ʦʧʝʨʘʪʦʨʳ ʩʣʦʞʝʥʠʷ, ʚʳʯʠʪʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʠʣʦʞʝʥʠʡ; 

¶ Instrument I/O ï ʟʜʝʩʴ ʩʦʙʨʘʥʳ ʬʫʥʢʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʚʦʜʘ-

ʚʳʚʦʜʘ (COM-ʧʦʨʪ ʠ ʜʨ.); 
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¶ Mathematics ï ʟʜʝʩʴ ʩʦʙʨʘʥʳ ʬʫʥʢʮʠʠ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ (ʨʝʰʝʥʠʝ 

ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, ʨʝʰʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʜʨ.); 

¶ Signal Processing ï ʟʜʝʩʴ ʩʦʙʨʘʥʳ ʬʫʥʢʮʠʠ ʩʚʷʟʘʥʥʳʝ ʩ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠ 

ʘʥʘʣʠʟʦʤ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ (ʮʠʬʨʦʚʳʝ ʬʠʣʴʪʨʳ, ʙʳʩʪʨʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʠ 

ʜʨ.); 

¶ Express ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʢʘʢ ʩ ʚʳʯʠʩʣʝʥʠʷʤʠ, ʪʘʢ ʠ ʩ 

ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ; 

¶ Select a VI... ï ʬʫʥʢʮʠʠ ʩʦʟʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

1.1.3. ʇʘʣʠʪʨʘ ʀʥʩʪʨʫʤʝʥʪʦʚ 

 

ʈʠʩ.4 ʇʘʣʠʪʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʉʦʟʜʘʚʘʪʴ, ʠʟʤʝʥʷʪʴ ʠ ʦʪʣʘʞʠʚʘʪʴ ɺʇ ʤʦʞʥʦ, ʠʩʧʦʣʴʟʫʷ ʧʘʣʠʪʨʫ ʠʥʩʪʨʫʤʝʥʪʦʚ (Tools 

Palette). ʧʘʣʠʪʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʦʩʪʫʧʥʘ ʢʘʢ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ, ʪʘʢ ʠ ʥʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʝ. 

ʊʝʨʤʠʥ ʠʥʩʪʨʫʤʝʥʪ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʦʧʝʨʘʮʠʦʥʥʳʡ ʨʝʞʠʤ ʢʫʨʩʦʨʘ ʤʳʰʠ. ʇʨʠ 

ʚʳʙʦʨʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʟʥʘʯʦʢ ʢʫʨʩʦʨʘ ʠʟʤʝʥʷʝʪʩʷ ʥʘ ʟʥʘʯʦʢ ʜʘʥʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ. ʇʘʣʠʪʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʟʳʚʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ <Shift> 

ʠ ʧʨʘʚʦʡ ʢʣʘʚʠʰʠ ʤʳʰʠ. ʇʘʣʠʪʨʫ ʀʥʩʪʨʫʤʝʥʪʦʚ ʤʦʞʥʦ ʨʘʟʤʝʱʘʪʴ ʚ ʣʶʙʦʡ ʦʙʣʘʩʪʠ 

ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʳ ʠ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ. 

ɽʩʣʠ ʚʢʣʶʯʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘ, ʪʦ ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʥʘ ʦʙʲʝʢʪ 

ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʠʣʠ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʳ LabVIEW ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʠʨʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʠʥʩʪʨʫʤʝʥʪ ʠʟ ʧʘʣʠʪʨʳ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘ ʚʢʣʶʯʘʝʪʩʷ 

ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ Automatic Tool Selection ʧʘʣʠʪʨʳ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʚ ʧʨʘʚʦʤ 

ʚʝʨʭʥʝʤ ʫʛʣʫ ʧʘʣʠʪʨʳ: ʟʝʣʝʥʳʡ ï ʚʢʣʶʯʝʥ, ʯʝʨʥʳʡ ï ʚʳʢʣʶʯʝʥ) ʠʣʠ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰ <Shift-

Tab>. 

ʀʥʩʪʨʫʤʝʥʪ ʋʇʈɸɺʃɽʅʀɽ (<ʧʘʣʝʮ>) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʚʚʦʜʘ ʪʝʢʩʪʘ. ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʥʘ ʪʘʢʦʡ ʵʣʝʤʝʥʪ ʢʘʢ ʩʪʨʦʢʦʚʳʡ 

ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ, ʟʥʘʯʦʢ ʠʥʩʪʨʫʤʝʥʪʘ ʤʝʥʷʝʪʩʷ: 
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ʀʥʩʪʨʫʤʝʥʪ ʇɽʈɽʄɽʑɽʅʀɽ (<ʩʪʨʝʣʢʘ>) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʙʦʨʘ, ʧʝʨʝʤʝʱʝʥʠʷ ʠʣʠ 

ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʦʙʲʝʢʪʦʚ. ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʦʙʲʝʢʪ ʠʟʤʝʥʷʝʤʦʛʦ ʨʘʟʤʝʨʘ 

ʟʥʘʯʦʢ ʠʥʩʪʨʫʤʝʥʪʘ ʤʝʥʷʝʪʩʷ: 

ʀʥʩʪʨʫʤʝʥʪ ɺɺʆɼ ʊɽʂʉʊɸ (<ɸ>) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʘ ʠ ʩʦʟʜʘʥʠʷ 

ʩʚʦʙʦʜʥʳʭ ʤʝʪʦʢ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʚʦʙʦʜʥʳʭ ʤʝʪʦʢ ʟʥʘʯʦʢ ʠʥʩʪʨʫʤʝʥʪʘ ʤʝʥʷʝʪʩʷ: 

ʀʥʩʪʨʫʤʝʥʪ ʉʆɽɼʀʅɽʅʀɽ (<ʢʘʪʫʰʢʘ>) ʩʦʟʜʘʝʪ ʧʨʦʚʦʜʥʠʢʠ ʜʘʥʥʳʭ, ʩʦʝʜʠʥʷʷ ʦʙʲʝʢʪʳ 

ʥʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʝ. 

ʀʥʩʪʨʫʤʝʥʪ ɺʓɿʆɺ ʂʆʅʊɽʂʉʊʅʆɻʆ ʄɽʅʖ (<ʤʝʥʶ>) ʚʳʟʳʚʘʝʪ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʧʦ ʱʝʣʯʢʫ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ. 

ʀʥʩʪʨʫʤʝʥʪ ɹʓʉʊʈɸʗ ʇʈʆʂʈʋʊʂɸ ʕʂʈɸʅɸ (<ʨʫʢʘ>) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʦʢʥʘ 

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʦʩʳ ʧʨʦʢʨʫʪʢʠ. 

ʀʥʩʪʨʫʤʝʥʪ ɺɺʆɼ ʂʆʅʊʈʆʃʔʅʆʁ ʊʆʏʂʀ (<ʢʦʥʪʨʦʣʴʥʘʷ ʪʦʯʢʘ>) ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʪʘʚʣʷʪʴ 

ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʥʘ ɺʇ, ʬʫʥʢʮʠʷʭ, ʫʟʣʘʭ, ʧʨʦʚʦʜʥʠʢʘʭ ʜʘʥʥʳʭ, ʩʪʨʫʢʪʫʨʘʭ ʠ 

ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʥʠʭ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ. 

ʀʥʩʪʨʫʤʝʥʪ ʋʉʊɸʅʆɺʂɸ ʆʊʃɸɼʆʏʅʓʍ ʀʅɼʀʂɸʊʆʈʆɺ (<ʧʨʦʙʥʠʢ>) ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʪʦʢ ʜʘʥʥʳʭ ʚ ʧʨʦʚʦʜʥʠʢʘʭ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʳ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʤʥʠʪʝʣʴʥʳʭ ʠʣʠ 

ʥʝʦʞʠʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ɺʇ. 

ʀʥʩʪʨʫʤʝʥʪ ʂʆʇʀʈʆɺɸʅʀɽ ʎɺɽʊɸ (<ʧʠʧʝʪʢʘ>) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʮʚʝʪʘ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʚʩʪʘʚʢʦʡ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ ʈɸʉʂʈɸʐʀɺɸʅʀɽ (<ʢʠʩʪʴ>). 

ʀʥʩʪʨʫʤʝʥʪʘ ʈɸʉʂʈɸʐʀɺɸʅʀɽ (<ʢʠʩʪʴ>) ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʮʚʝʪ ʦʙʲʝʢʪʘ. ʆʥ ʪʘʢʞʝ 

ʦʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʠʡ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʠ ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʮʚʝʪʘ ʬʦʥʘ. 

ɽʩʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘ ʚʳʢʣʶʯʝʥ, ʤʦʞʥʦ ʤʝʥʷʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʧʘʣʠʪʨʳ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰʠ <ʊʘb>. ɼʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʇɽʈɽʄɽʑɽʅʀɽ ʠ ʉʆɽɼʀʅɽʅʀɽ ʥʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʝ ʠʣʠ ʤʝʞʜʫ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʇɽʈɽʄɽʑɽʅʀɽ ʠ ʋʇʈɸɺʃɽʅʀɽ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ - ʜʦʩʪʘʪʦʯʥʦ ʥʘʞʘʪʴ ʧʨʦʙʝʣ. 

 

1.1.4. ʉʧʨʘʚʦʯʥʘʷ ʩʠʩʪʝʤʘ ʚ LabVIEW  

ʆʢʥʦ ʢʦʥʪʝʢʩʪʥʦʡ ʩʧʨʘʚʢʠ (Context Help) ʚʳʚʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥ ʠʟ ʧʫʥʢʪʘ ʛʣʘʚʥʦʛʦ ʤʝʥʶ 

ʇʦʤʦʱʴ (HelpShow Context Help) ʠʣʠ ʚʚʦʜʦʤ <CtrI-H> ʩ ʢʣʘʚʠʘʪʫʨʳ. 
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ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʥʘ ʦʙʲʝʢʪ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʠʣʠ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʳ ʚ ʦʢʥʝ ʢʦʥʪʝʢʩʪʥʦʡ 

ʩʧʨʘʚʢʠ (Context Help) ʧʦʷʚʣʷʶʪʩʷ ʠʢʦʥʢʘ ʧʦʜʧʨʦʛʨʘʤʤʳ ɺʇ, ʬʫʥʢʮʠʠ, ʢʦʥʩʪʘʥʪʳ, 

ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʩ ʫʢʘʟʘʥʠʝʤ ʚʩʝʭ ʧʦʣʝʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

ʜʘʥʥʳʭ. ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʥʘ ʦʧʮʠʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʚ ʦʢʥʝ ʢʦʥʪʝʢʩʪʥʦʡ ʩʧʨʘʚʢʠ 

(Context Help) ʧʦʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʵʪʠʭ ʦʧʮʠʡ. ʇʨʠ ʵʪʦʤ ʧʦʣʷ, ʦʙʷʟʘʪʝʣʴʥʳʝ ʜʣʷ 

ʩʦʝʜʠʥʝʥʠʷ, ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʙʳʯʥʳʤ ʰʨʠʬʪʦʤ, ʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ (ʥʝʦʙʷʟʘʪʝʣʴʥʳʝ) ʧʦʣʷ - ʚʳʜʝʣʝʥʳ ʩʝʨʳʤ ʠʣʠ ʚʦʦʙʱʝ 

ʥʝ ʧʦʢʘʟʘʥʳ.  

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚʩʪʨʦʝʥʥʦʡ ʧʦʤʦʱʠ (LabVIEW Help) ʤʦʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ Detailed Help 

ʚ ʦʢʥʝ ʢʦʥʪʝʢʩʪʥʦʡ ʩʧʨʘʚʢʠ (Context Help) 

ɺʩʪʨʦʝʥʥʘʷ ʧʦʤʦʱʴ LabVIEW ʩʦʜʝʨʞʠʪ ʜʝʪʘʣʴʥʳʝ ʦʧʠʩʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʣʠʪʨ, ʤʝʥʶ, 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʬʫʥʢʮʠʡ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʰʘʛʦʚʫʶ ʠʥʩʪʨʫʢʮʠʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ LabVIEW ʠ ʩʚʷʟʘʥʘ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦʣʴʟʦʚʘʪʝʣʷ (LabVIEW 

Tutorial), PDF ʚʝʨʩʠʝʡ ʫʯʝʙʥʠʢʘ LabVIEW ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʦʡ ʥʘ Web-ʩʘʡʪʝ National 

Instruments. 

1.2. ʇʨʠʤʝʨʳ ʧʨʦʛʨʘʤʤ ʥʘ ʷʟʳʢʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ LabVIEW 

1.2.1. ʇʝʨʚʘʷ ʧʨʦʛʨʘʤʤʘ 

 

ʈʠʩ.5 ʇʝʨʚʘʷ ʧʨʦʛʨʘʤʤʘ 

 

ʉʦʟʜʘʜʠʤ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʚʳʚʦʜʠʪ ʥʘ ʠʥʜʠʢʘʪʦʨ ʟʥʘʯʝʥʠʷ ʩ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ 

(ʨʠʩ.5). 

ɼʣʷ ʵʪʦʛʦ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʨʘʟʤʝʩʪʠʤ ʜʚʘ ʠʥʜʠʢʘʪʦʨʘ Thermometer (ʥʘ ʧʘʣʠʪʨʝ 

ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʜʠʢʘʪʦʨʦʚ ʚʳʙʝʨʝʤ: ModernNumeric Thermometer). ʅʘ ʙʣʦʢ ï 

ʜʠʘʛʨʘʤʤʝ ʧʦʷʚʠʣʠʩʴ ʜʚʝ ʠʢʦʥʢʠ, ʥʘʟʳʚʘʝʤʳʝ ʪʝʨʤʠʥʘʣʘʤʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 
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ʨʘʟʤʝʱʝʥʥʳʤ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʠʥʜʠʢʘʪʦʨʘʤ. ʆʜʠʥ ʠʟ ʠʥʜʠʢʘʪʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ 

ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ, ʥʘʚʝʜʝʤ ʥʘ ʥʝʛʦ ʢʫʨʩʦʨ ʤʳʰʢʠ (ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʢʘʢ ʥʘ 

ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ, ʪʘʢ ʠ ʥʘ ʙʣʦʢ ï ʜʠʘʛʨʘʤʤʝ) ʠ, ʥʘʞʘʚ ʧʨʘʚʫʶ ʢʣʘʚʠʰʫ ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ 

ʤʝʥʶ, ʚʳʙʝʨʝʤ ʧʫʥʢʪ Change to Control (ʩʤʝʥʠʪʴ ʥʘ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ). ʇʨʠ ʵʪʦʤ ʜʝʡʩʪʚʠʠ 

ʥʘ ʙʣʦʢ ï ʜʠʘʛʨʘʤʤʝ ʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʢʦʥʢʠ ʪʨʝʫʛʦʣʴʥʠʢ ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʧʝʨʝʤʝʩʪʠʣʩʷ 

ʥʘ ʣʝʚʫʶ (ʨʠʩ.5). ʋ ʠʥʜʠʢʘʪʦʨʦʚ ʪʨʝʫʛʦʣʴʥʠʢ ʦʟʥʘʯʘʝʪ ʚʭʦʜ, ʥʘ ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʘʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ, ʘ ʫ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ï ʚʳʭʦʜ, ʩ ʢʦʪʦʨʦʛʦ 

ʩʯʠʪʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʧʦʜʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʤʳʰʢʠ ʢ ʪʨʝʫʛʦʣʴʥʠʢʫ (ʚʳʭʦʜʫ) ʵʣʝʤʝʥʪʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʫʨʩʦʨ ʧʨʠʤʝʪ ʚʠʜ ʢʘʪʫʰʢʠ. ʇʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʥʘʞʘʪʠʷ ʣʝʚʦʡ ʢʣʘʚʠʰʠ 

ʤʳʰʢʠ, ʧʦʪʷʥʠʪʝ ʤʳʰʢʫ ʢʦ ʚʭʦʜʫ ʠʥʜʠʢʘʪʦʨʘ Thermometer 2. ɿʘ ʢʫʨʩʦʨʦʤ ʧʦʪʷʥʝʪʩʷ 

ʧʨʦʚʦʜʥʠʢ. ʇʦʜʚʝʜʝʤ ʧʨʦʚʦʜʥʠʢ ʢ ʚʭʦʜʫ ʠʥʜʠʢʘʪʦʨʘ ʠ, ʢʘʢ ʪʦʣʴʢʦ ʢʫʨʩʦʨ ʧʨʝʚʨʘʪʠʪʩʷ ʩʥʦʚʘ 

ʚ ʢʘʪʫʰʢʫ, ʧʨʦʠʟʚʝʜʝʤ ʦʜʥʦʢʨʘʪʥʦʝ ʥʘʞʘʪʠʝ ʤʳʰʢʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʙʣʦʢ ʜʠʘʛʨʘʤʤʘ ʠ ʣʠʮʝʚʘʷ 

ʧʘʥʝʣʴ ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ ʢʘʢ ʥʘ ʨʠʩ.5. 

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʣʫʯʰʝ ʧʨʦʚʝʨʷʪʴ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ Run Continuously 

(ʮʠʢʣʠʯʝʩʢʠʡ ʟʘʧʫʩʢ). ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʤʳʰʢʦʡ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ (Thermometer) 

ʠʟʤʝʥʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʥʘ ʠʥʜʠʢʘʪʦʨʝ (Thermometer 2).  

ɿʘʜʘʥʠʝ: 

ʆʩʪʘʥʦʚʠʪʝ ʧʨʦʛʨʘʤʤʫ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ Stop, ʨʘʟʦʨʚʠʪʝ ʧʨʦʚʦʜʥʠʢ ʩʦʝʜʠʥʷʶʱʠʡ 

ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʜʠʢʘʪʦʨ (ʜʣʷ ʵʪʦʛʦ ʚʳʜʝʣʠʪʝ ʝʛʦ ʤʳʰʢʦʡ ʠ ʥʘʞʤʠʪʝ ʢʣʘʚʠʰʫ 

<Delete>). ɿʘʧʫʩʪʠʪʝ ʧʨʦʛʨʘʤʤʫ ʮʠʢʣʠʯʝʩʢʠ ʝʱʝ ʨʘʟ ʠ ʩʨʘʚʥʠʪʝ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ. 
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1.2.2. ʇʨʦʛʨʘʤʤʘ ʧʨʝʦʙʨʘʟʫʶʱʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ ʚ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʦ ʌʘʨʝʥʛʝʡʪʫ 

 

ʈʠʩ.6 ʇʨʦʛʨʘʤʤʘ, ʢʦʥʚʝʨʪʠʨʫʶʱʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ ʚ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦ ʌʘʨʝʥʛʝʡʪʫ 

ʉʦʟʜʘʜʠʤ ʧʨʦʩʪʫʶ ʧʨʦʛʨʘʤʤʫ, ʢʦʥʚʝʨʪʠʨʫʶʱʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʛʨʘʜʫʩʘʭ 

ʎʝʣʴʩʠʷ ʚ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦ ʌʘʨʝʥʛʝʡʪʫ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ: 

F=1,8ÖC+32, 

ʛʜʝ F ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʌʘʨʝʥʛʝʡʪʫ, C ï ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ. 

ɺʳʧʦʣʥʠʤ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

¶ ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʠʙʦʨ (Blank VI); 

¶ ʅʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʨʘʟʤʝʩʪʠʪʝ ʜʚʘ ʠʥʜʠʢʘʪʦʨʘ Thermometer (ʥʘ ʧʘʣʠʪʨʝ ʵʣʝʤʝʥʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʜʠʢʘʪʦʨʦʚ ʚʳʙʝʨʝʤ: ModernNumeric Thermometer); 

¶ ɼʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʣʘʚʠʰʠ ʤʳʰʢʠ ʧʦ ʤʝʪʢʘʤ ʠʥʜʠʢʘʪʦʨʦʚ ʚʳʜʝʣʠʪʝ ʠʭ ʠ 

ʧʝʨʝʠʤʝʥʫʡʪʝ ʚ ñCò ʠ ñFò; 

¶ ʀʥʜʠʢʘʪʦʨ ʩ ʤʝʪʢʦʡ ñCò ʩʜʝʣʘʡʪʝ ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ; 

¶ ʇʝʨʝʡʜʠʪʝ ʥʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ.  

¶ ɺʳʙʝʨʠʪʝ ʬʫʥʢʮʠʠ ʋʤʥʦʞʝʥʠʝ (Multiply) ʠ ʉʣʦʞʝʥʠʝ (Add) ʠʟ ʧʘʣʠʪʨʳ ʬʫʥʢʮʠʡ ʚ 

ʨʘʟʜʝʣʝ ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ (ProgrammingNumeric);  

¶ ʇʦʤʝʩʪʠʪʝ ʚʳʙʨʘʥʥʳʝ ʬʫʥʢʮʠʠ ʥʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ.  

¶ ʉʦʟʜʘʡʪʝ ʯʠʩʣʦʚʫʶ ʢʦʥʩʪʘʥʪʫ ʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʭʦʜʘ ʬʫʥʢʮʠʠ ʫʤʥʦʞʝʥʠʷ. ɼʣʷ 

ʵʪʦʛʦ ʧʦʜʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʢʠ ʢ ʵʪʦʤʫ ʚʭʦʜʫ, ʯʪʦʙʳ ʧʦʷʚʠʣʩʷ ʠʥʩʪʨʫʤʝʥʪ ʂʘʪʫʰʢʘ ʠ 

ʦʜʥʦʢʨʘʪʥʦ ʥʘʞʤʠʪʝ ʧʨʘʚʫʶ ʢʣʘʚʠʰʫ ʤʳʰʢʠ. ɺʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ ʚʳʙʝʨʠʪʝ 
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CreateConstant. ʇʦʩʣʝ ʨʘʟʤʝʱʝʥʠʷ ʯʠʩʣʦʚʦʡ ʢʦʥʩʪʘʥʪʳ ʥʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʝ ʧʦʣʝ 

ʚʚʦʜʘ ʝʝ ʟʥʘʯʝʥʠʡ ʧʦʜʩʚʝʯʠʚʘʝʪʩʷ ʠ ʛʦʪʦʚʦ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʇʨʠʩʚʦʡʪʝ ʝʡ 

ʟʥʘʯʝʥʠʝ 1,8. 

¶ ʊʦʯʥʦ ʪʘʢʞʝ ʩʦʟʜʘʡʪʝ ʚʪʦʨʫʶ ʢʦʥʩʪʘʥʪʫ ʠ ʧʨʠʩʚʦʡʪʝ ʝʡ ʟʥʘʯʝʥʠʝ 32, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ.6 

¶ ɿʘʧʫʩʪʠʪʝ ʧʨʦʛʨʘʤʤʫ, ʥʘʞʘʚ ʢʣʘʚʠʰʫ Run Continuously. 

ɿʘʜʘʥʠʷ: 

1. ʀʟʤʝʥʠʪʝ ʧʨʦʛʨʘʤʤʫ ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʘ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ 

ʌʘʨʝʥʛʝʡʪʫ ʚ ʛʨʘʜʫʩʳ ʎʝʣʴʩʠʷ. 

2. ʉʦʟʜʘʡʪʝ ʥʦʚʫʶ ʧʨʦʛʨʘʤʤʫ. ʅʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʨʘʟʤʝʩʪʠʪʝ ʜʚʘ ʯʠʩʣʦʚʳʭ ʵʣʝʤʝʥʪʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʥʘʟʦʚʠʪʝ ʠʭ ñXò ʠ ñYò ʠ ʜʚʘ ʯʠʩʣʦʚʳʭ ʠʥʜʠʢʘʪʦʨʘ (ʨʠʩ.7). ʅʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʝ 

ʨʝʘʣʠʟʫʡʪʝ ʘʣʛʦʨʠʪʤ, ʪʘʢʦʡ, ʯʪʦʙʳ ʥʘ ʦʜʥʦʤ ʠʥʜʠʢʘʪʦʨʝ ʚʳʚʦʜʠʣʘʩʴ ʩʫʤʤʘ, ʘ ʥʘ ʜʨʫʛʦʤ 

ʨʘʟʥʦʩʪʴ ʟʥʘʯʝʥʠʡ, ʚʚʝʜʝʥʥʳʭ ʚ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ. 

 

ʈʠʩ.7 ʃʠʮʝʚʘʷ ʧʘʥʝʣʴ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʜʣʷ ʧʦʩʣʝʜʥʝʛʦ ʟʘʜʘʥʠʷ 

 

1.3. ʎʠʢʣʳ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ ʠʣʠ ʧʦʢʘ 

ʥʝ ʚʳʧʦʣʥʠʪʩʷ ʢʘʢʦʝ-ʪʦ ʫʩʣʦʚʠʝ, ʥʘʧʨʠʤʝʨ, ʥʘʞʘʪʠʝ ʢʥʦʧʢʠ Stop, ʚ LabVIEW, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʮʠʢʣʳ  

1.3.1. ʎʠʢʣ ʧʦ ʋʩʣʦʚʠʶ (While) 

ʎʠʢʣ ʧʦ ʫʩʣʦʚʠʶ (While) ʘʥʘʣʦʛʠʯʝʥ ʮʠʢʣʫ While, ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʚ ʪʝʢʩʪʦʚʦʤ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉʠ, ʚʳʧʦʣʥʷʝʪ ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʦʚʪʦʨʝʥʠʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ, 
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ʧʦʢʘ ʥʝ ʚʳʧʦʣʥʠʪʩʷ ʣʦʛʠʯʝʩʢʦʝ ʫʩʣʦʚʠʝ ʚʳʭʦʜʘ. ʎʠʢʣ While ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʘʣʠʪʨʝ ʬʫʥʢʮʠʡ 

ʚ ʨʘʟʜʝʣʝ ʉʪʨʫʢʪʫʨʳ (ProgrammingStructures) 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʮʠʢʣ ʥʘʡʜʝʥ ʠ ʚʳʙʨʘʥ ʥʘ ʧʘʣʠʪʨʝ ʬʫʥʢʮʠʡ, ʩʣʝʜʫʝʪ ʩ ʧʦʤʦʱʴʶ ʢʫʨʩʦʨʘ 

ʠʟʤʝʥʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʛʨʘʥʠʮʳ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʯʘʩʪʠ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʳ, 

ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʝʩʪʠʪʴ ʚ ʮʠʢʣ. ʇʦʩʣʝ ʦʪʧʫʩʢʘʥʠʷ ʢʥʦʧʢʠ ʤʳʰʠ, ʚʳʜʝʣʝʥʥʘʷ ʦʙʣʘʩʪʴ 

ʙʣʦʢ-ʜʠʘʛʨʘʤʤʳ ʧʦʤʝʱʘʝʪʩʷ ʚ ʪʝʣʦ ʮʠʢʣʘ. ɼʦʙʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʳ ʚ ʪʝʣʦ 

ʮʠʢʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʤʝʱʝʥʠʝʤ ʠʣʠ ʧʝʨʝʪʘʩʢʠʚʘʥʠʝʤ ʦʙʲʝʢʪʘ. 

ɹʣʦʢ-ʜʠʘʛʨʘʤʤʘ ʮʠʢʣʘ ʧʦ ʫʩʣʦʚʠʶ (While) ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʚʳʧʦʣʥʠʪʩʷ 

ʫʩʣʦʚʠʝ ʚʳʭʦʜʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ, ʪʝʨʤʠʥʘʣ ʫʩʣʦʚʠʷ ʚʳʭʦʜʘ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʮʠʢʣ ʙʫʜʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʜʦ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘ ʪʝʨʤʠʥʘʣ ʟʥʘʯʝʥʠʷ ʃʆɾʔ (FALSE). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʝʨʤʠʥʘʣ 

ʫʩʣʦʚʠʷ ʚʳʭʦʜʘ ʥʘʟʳʚʘʝʪʩʷ ʪʝʨʤʠʥʘʣʦʤ çʇʨʦʜʦʣʞʝʥʠʝ ɽʩʣʠ ʀʩʪʠʥʘ (Continue If True)». 

ʊʝʨʤʠʥʘʣ ʩʯʝʪʯʠʢʘ ʠʪʝʨʘʮʠʡ, ʧʦʢʘʟʘʥʥʳʡ ʩʣʝʚʘ, ʩʦʜʝʨʞʠʪ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʚʳʧʦʣʥʝʥʥʳʭ ʠʪʝʨʘʮʠʡ. ʅʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʨʤʠʥʘʣʘ <i> ʚʩʝʛʜʘ ʨʘʚʥʦ ʥʫʣʶ. 

ʇʨʠʤʝʨ ʮʠʢʣʘ While: 

 

ʈʠʩ.8 ɹʣʦʢ-ʜʠʘʛʨʘʤʤʘ ʠ ʣʠʮʝʚʘʷ ʧʘʥʝʣʴ ʧʨʦʛʨʘʤʤʳ ʩ ʮʠʢʣʦʤ While 

ʇʨʦʛʨʘʤʤʘ (ʨʠʩ.8) ʫʚʝʣʠʯʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʠʥʜʠʢʘʪʦʨʘ Numeric ʥʘ 1 ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ ʦʜʥʫ 

ʩʝʢʫʥʜʫ.  

ʉʦʟʜʘʡʪʝ ʧʨʦʛʨʘʤʤʫ, ʧʨʠʚʝʜʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 8. ʏʠʩʣʦʚʦʡ ʠʥʜʠʢʘʪʦʨ Numeric ʠ ʢʥʦʧʢʫ 

Stop ʫʜʦʙʥʝʝ ʩʦʟʜʘʪʴ ʥʘ ʙʣʦʢʝ-ʜʠʘʛʨʘʤʤ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʢʠ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʪʝʨʤʠʥʘʣʫ, ʧʦʢʘ ʢʫʨʩʦʨ ʥʝ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʢʘʪʫʰʢʫ, ʧʨʦʠʟʚʝʜʠʪʝ 
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ʦʜʥʦʢʨʘʪʥʦʝ ʥʘʞʘʪʠʝ ʥʘ ʧʨʘʚʫʶ ʢʣʘʚʠʰʫ ʤʳʰʢʠ ʠ ʚʳʙʝʨʠʪʝ CreateIndicator ʜʣʷ ʪʝʨʤʠʥʘʣʘ 

«iè ʠʣʠ CreateControl ʜʣʷ ʪʝʨʤʠʥʘʣʘ ʫʩʣʦʚʠʷ ʚʳʭʦʜʘ. 

ʌʫʥʢʮʠʷ Wait ʥʘʭʦʜʠʪʩʷ ʚ ʧʘʣʠʪʨʝ ʬʫʥʢʮʠʡ ʚ ʨʘʟʜʝʣʝ ProgrammingTiming. ɺʭʦʜʥʦʡ 

ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ. 

ɿʘʧʫʩʢʘʪʴ ʧʨʦʛʨʘʤʤʫ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʝʪ ʢʥʦʧʢʦʡ Run, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʧʘʥʝʣʠ, ʘ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ï ʢʥʦʧʢʦʡ Stop, ʩʦʟʜʘʥʥʦʡ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ. 

 

ʀʟʤʝʥʠʪʝ ʧʨʝʜʳʜʫʱʠʡ ʧʨʠʤʝʨ ʪʘʢ, ʯʪʦʙʳ ʮʠʢʣ ʧʨʝʢʨʘʱʘʣ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʩʣʝ ʩʪʘ 

ʠʪʝʨʘʮʠʡ, ʝʩʣʠ ʜʦ ʵʪʦʛʦ ʥʝ ʙʳʣʘ ʥʘʞʘʪʘ ʢʥʦʧʢʘ Stop. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʬʫʥʢʮʠʶ Equal (ʨʘʚʝʥʩʪʚʦ) ʚ ʨʘʟʜʝʣʝ ProgrammingComparison ʠ ʬʫʥʢʮʠʶ Or (ʣʦʛʠʯʝʩʢʦʝ 

ʀʃʀ) ʚ ʨʘʟʜʝʣʝ ProgrammingBoolean. 

 

ʈʠʩ.9 ʄʦʜʠʬʠʢʘʮʠʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩ.8 

1.3.2. ʎʠʢʣ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʯʠʩʣʦʤ ʠʪʝʨʘʮʠʡ (For) 

ʎʠʢʣ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʯʠʩʣʦʤ ʠʪʝʨʘʮʠʡ (For) ʚʳʧʦʣʥʷʝʪ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʦʧʝʨʘʮʠʠ ʥʘʜ 

ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ. ʎʠʢʣ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʯʠʩʣʦʤ ʠʪʝʨʘʮʠʡ 

(For), ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʘʣʠʪʨʝ ʬʫʥʢʮʠʡ ʚ ʨʘʟʜʝʣʝ ProgrammingStructures. ɿʥʘʯʝʥʠʝ, 

ʧʨʠʩʚʦʝʥʥʦʝ ʪʝʨʤʠʥʘʣʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʠʪʝʨʘʮʠʡ çNè ʮʠʢʣʘ ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʝʥʠʡ ʦʧʝʨʘʮʠʡ ʥʘʜ ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ. ʊʝʨʤʠʥʘʣ ʩʯʝʪʯʠʢʘ ʠʪʝʨʘʮʠʡ çi» 
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ʩʦʜʝʨʞʠʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʥʳʭ ʠʪʝʨʘʮʠʡ. ʅʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ ʠʪʝʨʘʮʠʡ ʚʩʝʛʜʘ 

ʨʘʚʥʦ ʥʫʣʶ. 

ʎʠʢʣ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʯʠʩʣʦʤ ʠʪʝʨʘʮʠʡ (For) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʮʠʢʣʘ ʧʦ ʫʩʣʦʚʠʶ (While) 

ʪʝʤ, ʯʪʦ ʟʘʚʝʨʰʘʝʪ ʨʘʙʦʪʫ, ʚʳʧʦʣʥʠʚ ʟʘʜʘʥʥʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ çNè. ʎʠʢʣ ʧʦ 

ʋʩʣʦʚʠʶ (While) ʟʘʚʝʨʰʘʝʪ ʨʘʙʦʪʫ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ ʚʳʭʦʜʘ ʠʟ ʮʠʢʣʘ. 

ʇʨʠʤʝʨ ʮʠʢʣʘ for: 

 

ʈʠʩ.10 ɹʣʦʢ-ʜʠʘʛʨʘʤʤʘ ʠ ʣʠʮʝʚʘʷ ʧʘʥʝʣʴ ʧʨʦʛʨʘʤʤʳ ʩ ʮʠʢʣʦʤ For 

ʇʨʦʛʨʘʤʤʘ (ʨʠʩ.10), ʪʘʢʞʝ ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʘʷ, ʫʚʝʣʠʯʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʠʥʜʠʢʘʪʦʨʘ Numeric ʩ 

0 ʜʦ 9 ʩ ʰʘʛʦʤ ʚ 1 ʠ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ ʦʜʥʫ ʩʝʢʫʥʜʫ.  

ʀʟʤʝʥʠʤ ʧʨʝʜʳʜʫʱʠʡ ʧʨʠʤʝʨ (ʨʠʩ.10) ʪʘʢ, ʯʪʦʙʳ ʥʘ ʠʥʜʠʢʘʪʦʨ Numeric ʚʳʚʦʜʠʣʠʩʴ ʯʠʩʣʘ 

ʦʪ 10 ʜʦ 0 ʩ ʰʘʛʦʤ -1. 

 

ʈʠʩ.11 ɺʠʨʪʫʘʣʴʥʳʡ ʧʨʠʙʦʨ ʦʪʦʙʨʘʞʘʶʱʠʡ ʥʘ ʠʥʜʠʢʘʪʦʨ ʯʠʩʣʘ ʦʪ 10 ʜʦ 0 
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1.3.3. ʉʜʚʠʛʦʚʳʝ ʨʝʛʠʩʪʨʳ 

ʉʜʚʠʛʦʚʳʝ ʨʝʛʠʩʪʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʮʠʢʣʘʤʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʟʥʘʯʝʥʠʡ ʦʪ 

ʪʝʢʫʱʝʡ ʠʪʝʨʘʮʠʠ ʮʠʢʣʘ ʢ ʩʣʝʜʫʶʱʝʡ. ʉʜʚʠʛʦʚʳʡ ʨʝʛʠʩʪʨ ʩʦʟʜʘʝʪʩʷ ʱʝʣʯʢʦʤ ʧʨʘʚʦʡ 

ʢʣʘʚʠʰʠ ʤʳʰʢʠ ʥʘ ʛʨʘʥʠʮʝ ʮʠʢʣʘ ʠ ʚʳʙʦʨʦʤ ʧʫʥʢʪʘ Add Shift Register ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. 

ʉʜʚʠʛʦʚʳʡ ʨʝʛʠʩʪʨ ʚʳʛʣʷʜʠʪ ʢʘʢ ʧʘʨʘ ʪʝʨʤʠʥʘʣʦʚ; ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʜʨʫʛ ʧʨʦʪʠʚ ʜʨʫʛʘ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʨʦʥʘʭ ʛʨʘʥʠʮʳ ʮʠʢʣʘ. ʇʨʘʚʳʡ 

ʪʝʨʤʠʥʘʣ ʩʦʜʝʨʞʠʪ ʩʪʨʝʣʢʫ <ʚʚʝʨʭ> ʠ ʩʦʭʨʘʥʷʝʪ ʜʘʥʥʳʝ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʪʝʢʫʱʝʡ ʠʪʝʨʘʮʠʠ, 

LabVIEW ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʩ ʵʪʦʛʦ ʨʝʛʠʩʪʨʘ ʢ ʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ. 

ʉʜʚʠʛʦʚʳʡ ʨʝʛʠʩʪʨ ʧʝʨʝʜʘʝʪ ʣʶʙʦʡ ʪʠʧ ʜʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʥʠʤʘʝʪ ʪʠʧ ʧʝʨʚʳʭ 

ʞʝ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʥʥʳʭ ʥʘ ʥʝʛʦ. ɼʘʥʥʳʝ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʥʘ ʪʝʨʤʠʥʘʣʳ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ, 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʥʦʛʦ ʪʠʧʘ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʩʜʚʠʛʦʚʳʭ 

ʨʝʛʠʩʪʨʦʚ ʚ ʦʜʥʦʡ ʩʪʨʫʢʪʫʨʝ ʮʠʢʣʘ. ʂ ʪʦʤʫ ʞʝ ʩʜʚʠʛʦʚʳʡ ʨʝʛʠʩʪʨ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ 

ʣʝʚʳʭ ʪʝʨʤʠʥʘʣʦʚ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʧʨʝʜʳʜʫʱʠʭ ʠʪʝʨʘʮʠʡ. 

ʉʜʚʠʛʦʚʳʝ ʨʝʛʠʩʪʨʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ ʟʥʘʯʝʥʠʡ ʧʨʝʜʳʜʫʱʠʭ 

ʠʪʝʨʘʮʠʡ, ʯʪʦ ʧʦʣʝʟʥʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʘʣʛʦʨʠʪʤʦʚ ʫʩʨʝʜʥʝʥʠʷ. ʋʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʪʝʨʤʠʥʘʣʦʚ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʜʣʷ ʧʝʨʝʥʦʩʘ ʟʥʘʯʝʥʠʡ ʥʘ ʩʣʝʜʫʶʱʫʶ ʠʪʝʨʘʮʠʶ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʱʝʣʯʢʦʤ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʢʠ ʥʘ ʣʝʚʦʤ ʪʝʨʤʠʥʘʣʝ ʠ ʚʳʙʦʨʦʤ Add 

Element ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʜʦʙʘʚʠʪʴ ʜʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʨʤʠʥʘʣʘ ʢ 

ʣʝʚʦʤʫ ʪʝʨʤʠʥʘʣʫ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ, ʪʦ ʟʥʘʯʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʠʪʝʨʘʮʠʡ ʧʦʩʪʫʧʷʪ ʥʘ 

ʪʝʢʫʱʫʶ ʠʪʝʨʘʮʠʶ. 

ʏʪʦʙʳ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʩʜʚʠʛʦʚʳʡ ʨʝʛʠʩʪʨ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʪʴ ʥʘ ʝʛʦ ʣʝʚʳʡ ʪʝʨʤʠʥʘʣ 

ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ ʠʟʚʥʝ ʪʝʣʘ ʮʠʢʣʘ. ɽʩʣʠ ʥʝ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʨʝʛʠʩʪʨ, ʮʠʢʣ ʠʩʧʦʣʴʟʫʝʪ 

ʟʥʘʯʝʥʠʝ, ʟʘʧʠʩʘʥʥʦʝ ʚ ʨʝʛʠʩʪʨ ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʮʠʢʣʘ ʠʣʠ ʟʥʘʯʝʥʠʝ, 

ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ, ʝʩʣʠ ʮʠʢʣ ʥʠʢʦʛʜʘ ʥʝ ʚʳʧʦʣʥʷʣʩʷ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʪʠʧ ʜʘʥʥʳʭ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʣʦʛʠʯʝʩʢʠʡ (Boolean), ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʃʆɾʔ (FALSE). ʊʦʯʥʦ ʪʘʢ ʞʝ, ʝʩʣʠ ʪʠʧ ʜʘʥʥʳʭ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʯʠʩʣʦʚʦʡ, ʪʦ ʥʘʯʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ - 0. 

ʎʠʢʣ ʩ ʥʝʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʩʜʚʠʛʦʚʳʤ ʨʝʛʠʩʪʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʥʝʦʜʥʦʢʨʘʪʥʦʤ 

ʟʘʧʫʩʢʝ ɺʇ ʜʣʷ ʧʨʠʩʚʦʝʥʠʷ ʚʳʭʦʜʥʦʤʫ ʟʥʘʯʝʥʠʶ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʟʥʘʯʝʥʠʷ, ʚʟʷʪʦʛʦ ʩ 

ʧʦʩʣʝʜʥʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ɺʇ. ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʤʝʞʜʫ 
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ʧʦʩʣʝʜʫʶʱʠʤʠ ʟʘʧʫʩʢʘʤʠ ɺʇ, ʩʣʝʜʫʝʪ ʦʩʪʘʚʠʪʴ ʚʭʦʜ ʣʝʚʦʛʦ ʪʝʨʤʠʥʘʣʘ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ 

ʥʝ ʦʧʨʝʜʝʣʝʥʥʳʤ. 

ʇʨʠʤʝʨ ʮʠʢʣʘ ʩʦ ʩʜʚʠʛʦʚʳʤ ʨʝʛʠʩʪʨʦʤ 

 

ʈʠʩ.12 ʇʨʠʤʝʨ ʮʠʢʣʘ ʩʦ ʩʜʚʠʛʦʚʳʤ ʨʝʛʠʩʪʨʦʤ 

ʅʘ ʨʠʩʫʥʢʝ 12 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ ʨʘʙʦʪʫ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ. 

ʅʘ ʠʥʜʠʢʘʪʦʨʝ Numeric3 ʩ ʠʥʪʝʨʚʘʣʦʤ 2 ʩʝʢʫʥʜʳ ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ ʯʠʩʣʘ ʦʪ 0 ʜʦ 9, ʥʘ 

ʠʥʜʠʢʘʪʦʨʝ Numeric2 ʩ ʪʝʤ ʞʝ ʠʥʪʝʨʚʘʣʦʤ ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ ʯʠʩʣʘ ʦʪ -1 ʜʦ 8, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʠʩʣʘʤ ʠʥʜʠʢʘʪʦʨʘ Numeric3 ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʠʪʝʨʘʮʠʠ (-1 ï ʥʘʯʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ), ʥʘ ʠʥʜʠʢʘʪʦʨʝ Numeric ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ 9 ʧʦʷʚʠʪʩʷ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʛʦ ʮʠʢʣʘ. 

ʇʨʠʤʝʨ ʚʳʯʠʩʣʝʥʠʷ ʩʫʤʤʳ ʦʪ 1 ʜʦ N 

 

ʈʠʩ.13 ʇʨʠʤʝʨ ʚʳʯʠʩʣʝʥʠʷ ʩʫʤʤʳ ʦʪ 1 ʜʦ N 

ʅʘ ʨʠʩʫʥʢʝ 13 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʚʳʯʠʩʣʝʥʠʷ ʩʫʤʤʳ ʦʪ 1 ʜʦ N. 
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1.4. ʄʘʩʩʠʚʳ 

ʄʘʩʩʠʚʳ ʦʙʲʝʜʠʥʷʶʪ ʛʨʫʧʧʫ ʵʣʝʤʝʥʪʦʚ ʦʜʥʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ. ʄʘʩʩʠʚʳ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ 

ʠʤʝʪʴ ʨʘʟʥʫʶ ʨʘʟʤʝʨʥʦʩʪʴ. ʕʣʝʤʝʥʪʘʤʠ ʤʘʩʩʠʚʘ ʥʘʟʳʚʘʶʪ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ 

ʦʙʲʝʢʪʦʚ. ʈʘʟʤʝʨʥʦʩʪʴ ʤʘʩʩʠʚʘ ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʦʣʙʮʦʚ (ʜʣʠʥʘ) ʠ ʩʪʨʦʢ (ʚʳʩʦʪʘ). ɻʣʫʙʠʥʘ 

ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʤʘʩʩʠʚʝ. ʄʘʩʩʠʚ ʤʦʞʝʪ ʠʤʝʪʴ ʦʜʥʫ ʠ ʙʦʣʝʝ ʨʘʟʤʝʨʥʦʩʪʝʡ, ʜʦ 

2
31

 ʵʣʝʤʝʥʪʦʚ ʚ ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʘʩʢʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ. 

ɼʘʥʥʳʝ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʘʩʩʠʚ, ʤʦʛʫʪ ʙʳʪʴ ʣʶʙʦʛʦ ʪʠʧʘ: ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ, ʣʦʛʠʯʝʩʢʦʛʦ, 

ʩʪʨʦʢʦʚʦʛʦ (integer, Boolean, string). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʩʠʚʦʚ ʫʜʦʙʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʛʨʫʧʧʘʤʠ ʜʘʥʥʳʭ ʦʜʥʦʛʦ ʪʠʧʘ ʠ ʧʨʠ 

ʥʘʢʦʧʣʝʥʠʠ ʜʘʥʥʳʭ ʧʦʩʣʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʚʳʯʠʩʣʝʥʠʡ. ʄʘʩʩʠʚʳ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʥʘʢʦʧʣʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʮʠʢʣʦʚ, ʧʨʠ ʵʪʦʤ ʦʜʥʘ ʠʪʝʨʘʮʠʷ ʮʠʢʣʘ 

ʩʦʟʜʘʝʪ ʦʜʠʥ ʵʣʝʤʝʥʪ ʤʘʩʩʠʚʘ. 

ɺʩʝ ʵʣʝʤʝʥʪʳ ʤʘʩʩʠʚʘ ʫʧʦʨʷʜʦʯʝʥʳ. ʂʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʤʘʩʩʠʚʘ ʧʨʠʩʚʦʝʥ ʠʥʜʝʢʩ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʝʛʢʠʡ ʢ ʥʝʤʫ ʜʦʩʪʫʧ. ʀʥʜʝʢʩ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ ʤʘʩʩʠʚʘ ʚʩʝʛʜʘ 0. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʠʥʜʝʢʩʳ ʤʘʩʩʠʚʘ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ N-1, ʛʜʝ N ï ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʚ 

ʤʘʩʩʠʚʝ. ʅʘʧʨʠʤʝʨ, ʜʣʷ N=10, ʠʥʜʝʢʩ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 9. 

1.4.1. ʉʦʟʜʘʥʠʝ ʤʘʩʩʠʚʘ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ 

 

ʈʠʩ.14 ʄʘʩʩʠʚ ʯʠʩʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʘʩʩʠʚʘ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʦʪʦʙʨʘʞʝʥʠʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʧʨʠʤʝʨʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʝʛʦ ʰʘʙʣʦʥ ʠʟ ʧʘʣʠʪʨʳ ʵʣʝʤʝʥʪʦʚ (Controls) ʚ ʨʘʟʜʝʣʝ çʄʘʩʩʠʚʳ, 

ʄʘʪʨʠʮʳ ʠ ʂʣʘʩʪʝʨʳè (çModern»«Array, Matrix & Clusterè), ʧʦʤʝʩʪʠʪʴ ʝʛʦ ʥʘ ʣʠʮʝʚʫʶ 

ʧʘʥʝʣʴ. ɿʘʪʝʤ ʧʦʤʝʩʪʠʪʴ ʚ ʰʘʙʣʦʥ ʤʘʩʩʠʚʘ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʣʠʙʦ ʦʪʦʙʨʘʞʝʥʠʷ. ɽʩʣʠ 
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ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʧʳʪʢʘ ʧʦʤʝʩʪʠʪʴ ʚ ʰʘʙʣʦʥ ʤʘʩʩʠʚʘ ʪʘʢʦʡ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ 

ʦʪʦʙʨʘʞʝʥʠʷ, ʢʘʢ ʜʚʫʢʦʦʨʜʠʥʘʪʥʳʡ ʛʨʘʬʠʢ ʦʩʮʠʣʣʦʛʨʘʤʤ (XY graph), ʪʦ ʨʘʟʤʝʩʪʠʪʴ ʪʘʢʦʡ 

ʵʣʝʤʝʥʪ ʥʝ ʫʜʘʩʪʩʷ. 

ʇʦʤʝʩʪʠʪʴ ʦʙʲʝʢʪ ʚ ʰʘʙʣʦʥ ʤʘʩʩʠʚʘ ʩʣʝʜʫʝʪ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʙʣʦʢ-

ʜʠʘʛʨʘʤʤʝ. ʀʥʘʯʝ ʥʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʝ ʰʘʙʣʦʥ ʤʘʩʩʠʚʘ ʥʝ ʙʫʜʝʪ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥ. 

1.4.2. ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ 

 

ʈʠʩ.15 ɼʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ ʯʠʩʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ɼʚʫʤʝʨʥʳʡ (2D) ʤʘʩʩʠʚ ʭʨʘʥʠʪ ʵʣʝʤʝʥʪʳ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʵʣʝʤʝʥʪʘ ʪʨʝʙʫʝʪʩʷ ʫʢʘʟʘʥʠʝ ʠʥʜʝʢʩʘ ʩʪʦʣʙʮʘ ʠ ʩʪʨʦʢʠ. ʅʘ ʠʣʣʶʩʪʨʘʮʠʠ ʧʦʢʘʟʘʥ ʜʚʫʤʝʨʥʳʡ 

ʤʘʩʩʠʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ 2 ʩʪʦʣʙʮʦʚ (ʜʣʠʥʘ) ʠ 3 ʩʪʨʦʢ (ʚʳʩʦʪʘ). ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʤʘʩʩʠʚʝ 

(ʛʣʫʙʠʥʘ) ï 6 (2Ö3=6). 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʤʘʩʩʠʚʫ ʨʘʟʤʝʨʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ 

ʵʣʝʤʝʥʪʝ ʠʥʜʝʢʩʘ ʠ ʚʳʙʨʘʪʴ ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʧʫʥʢʪ ɼʦʙʘʚʠʪʴ ʈʘʟʤʝʨʥʦʩʪʴ (Add 

Dimension). ʊʘʢʞʝ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪ 

ʇɽʈɽʄɽʑɽʅʀɽ (<ʩʪʨʝʣʢʘ>), ʠʟʤʝʥʠʚ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʠʥʜʝʢʩʘ. 

1.4.3. ʉʦʟʜʘʥʠʝ ʤʘʩʩʠʚʘ ʢʦʥʩʪʘʥʪ 

ʅʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʝ ʩʦʟʜʘʪʴ ʤʘʩʩʠʚ ʢʦʥʩʪʘʥʪ ʤʦʞʥʦ, ʚʳʙʨʘʚ ʚ ʧʘʣʠʪʨʝ ʬʫʥʢʮʠʡ ʚ ʨʘʟʜʝʣʝ 

ʄʘʩʩʠʚʳ (Array) - ʐʘʙʣʦʥ ʄʘʩʩʠʚʘ ʂʦʥʩʪʘʥʪ (Array Constant) ʠ ʧʦʤʝʩʪʠʚ ʚ ʥʝʛʦ ʯʠʩʣʦʚʫʶ 

ʢʦʥʩʪʘʥʪʫ ʠʣʠ ʜʨʫʛʦʡ ʦʙʲʝʢʪ ʜʘʥʥʳʭ (Boolean, string). 
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1.4.4. ʉʦʟʜʘʥʠʝ ʤʘʩʩʠʚʘ ʩ ʧʦʤʦʱʴʶ ʮʠʢʣʘ 

 

ʈʠʩ.16 ʇʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʤʘʩʩʠʚʘ ʩ ʧʦʤʦʱʴʶ ʮʠʢʣʘ 

ʎʠʢʣ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʯʠʩʣʦʤ ʠʪʝʨʘʮʠʡ (For) ʠ ʮʠʢʣ ʧʦ ʫʩʣʦʚʠʶ (While) ʤʦʛʫʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʢʘʧʣʠʚʘʪʴ ʤʘʩʩʠʚʳ ʠ ʧʨʦʚʦʜʠʪʴ ʠʭ ʠʥʜʝʢʩʘʮʠʶ ʥʘ ʩʚʦʠʭ ʛʨʘʥʠʮʘʭ. ʕʪʦ 

ʩʚʦʡʩʪʚʦ ʥʘʟʳʚʘʝʪʩʷ ʘʚʪʦʠʥʜʝʢʩʘʮʠʝʡ, ʇʦʩʣʝ ʩʦʝʜʠʥʝʥʠʷ ʪʝʨʤʠʥʘʣʘ ʜʘʥʥʳʭ ʤʘʩʩʠʚʘ ʩ 

ʪʝʨʤʠʥʘʣʦʤ ʚʳʭʦʜʘ ʠʟ ʮʠʢʣʘ ʢʘʞʜʘʷ ʠʪʝʨʘʮʠʷ ʮʠʢʣʘ ʩʦʟʜʘʝʪ ʥʦʚʳʡ ʵʣʝʤʝʥʪ ʤʘʩʩʠʚʘ. ʅʘ 

ʨʠʩ.16 ʚʠʜʥʦ, ʯʪʦ ʧʨʦʚʦʜʥʠʢ ʜʘʥʥʳʭ, ʩʦʝʜʠʥʷʶʱʠʡ ʪʝʨʤʠʥʘʣ ʜʘʥʥʳʭ ʤʘʩʩʠʚʘ ʩ ʪʝʨʤʠʥʘʣʦʤ 

ʚʳʭʦʜʘ ʠʟ ʮʠʢʣʘ ʩʪʘʣ ʪʦʣʱʝ, ʘ ʩʘʤ ʪʝʨʤʠʥʘʣ ʚʳʭʦʜʘ ʠʟ ʮʠʢʣʘ ʦʢʨʘʰʝʥ ʚ ʮʚʝʪ ʪʝʨʤʠʥʘʣʘ 

ʜʘʥʥʳʭ ʤʘʩʩʠʚʘ. 

ɸʚʪʦʠʥʜʝʢʩʘʮʠʷ ʦʪʢʣʶʯʘʝʪʩʷ ʱʝʣʯʢʦʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʪʝʨʤʠʥʘʣʝ ʚʭʦʜʘ/ʚʳʭʦʜʘ 

ʠʟ ʮʠʢʣʘ ʠ ʚʳʙʦʨʦʤ ʆʪʢʣʶʯʠʪʴ ɸʚʪʦʠʥʜʝʢʩʘʮʠʶ (Disable Indexing) ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. 

ɸʚʪʦʠʥʜʝʢʩʘʮʠʷ ʦʪʢʣʶʯʘʝʪʩʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʘ ʵʣʝʤʝʥʪ ʦʪʦʙʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʪʴ 

ʪʦʣʴʢʦ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. 

ʇʨʠʤʝʯʘʥʠʝ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʮʠʢʣ ʩ ʟʘʜʘʥʥʳʤ ʯʠʩʣʦʤ ʠʪʝʨʘʮʠʡ (For) ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʢʣʦʚ, LabVIEW ʦʩʫʱʝʩʪʚʣʷʝʪ ʘʚʪʦʠʥʜʝʢʩʘʮʠʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ɸʚʪʦʠʥʜʝʢʩʘʮʠʷ ʜʣʷ ʮʠʢʣʘ ʩ ʟʘʜʘʥʥʳʤ ʯʠʩʣʦʤ ʠʪʝʨʘʮʠʡ (For) ʚʢʣʶʯʝʥʘ ʧʦ ʫʤʦʣʯʘʥʠʶ. ɼʣʷ 

ʮʠʢʣʘ ʧʦ ʫʩʣʦʚʠʶ (While) ʧʦ ʫʤʦʣʯʘʥʠʶ ʘʚʪʦʠʥʜʝʢʩʘʮʠʷ ʦʪʢʣʶʯʝʥʘ. ʏʪʦʙʳ ʚʢʣʶʯʠʪʴ 

ʘʚʪʦʠʥʜʝʢʩʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʪʝʨʤʠʥʘʣʝ ʚʭʦʜʘ/ʚʳʭʦʜʘ ʠʟ 

ʮʠʢʣʘ ʠ ʚʳʙʨʘʪʴ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ɺʢʣʶʯʠʪʴ ɸʚʪʦʠʥʜʝʢʩʘʮʠʶ (Enable Indexing). 

1.4.5. ʉʦʟʜʘʥʠʝ ʜʚʫʤʝʨʥʳʭ (2D) ʤʘʩʩʠʚʦʚ ʩ ʧʦʤʦʱʴʶ ʮʠʢʣʘ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʚʫʤʝʨʥʳʭ (2D) ʤʘʩʩʠʚʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ ʮʠʢʣʘ ʩ ʟʘʜʘʥʥʳʤ 

ʯʠʩʣʦʤ ʠʪʝʨʘʮʠʡ (For), ʦʜʠʥ ʚʥʫʪʨʠ ʜʨʫʛʦʛʦ.  
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1.4.6. ʇʨʠʤʝʨ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ, ʩʦʟʜʘʶʱʝʛʦ ʜʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ 5x5, 

ʟʘʧʦʣʥʝʥʥʳʡ ʯʠʩʣʘʤʠ ʦʪ 1 ʜʦ 25 

 

ʈʠʩ.17 ʇʨʦʛʨʘʤʤʘ ʩʦʟʜʘʶʱʘʷ ʜʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ 5x5, ʟʘʧʦʣʥʝʥʥʳʡ ʯʠʩʣʘʤʠ ʦʪ 1 ʜʦ 25 

ʉ ʧʦʤʦʱʴʶ ʮʠʢʣʦʚ ʩʦʟʜʘʜʠʤ ʜʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ 5x5 ʠ ʟʘʧʦʣʥʠʤ ʝʛʦ ʯʠʩʣʘʤʠ ʦʪ 1 ʜʦ 25. 

ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.17. 

1.4.7. ʇʨʠʤʝʨ ʚʳʯʠʩʣʝʥʠʷ ʯʠʩʝʣ ʌʠʙʦʥʘʯʯʠ 

 

ʈʠʩ.18 ʇʨʠʤʝʨ ʚʳʯʠʩʣʝʥʠʷ ʩʫʤʤʳ ʦʪ 1 ʜʦ N 

ʏʠʩʣʘ ʌʠʙʦʥʘʯʯʠ ï ʵʪʦ ʯʠʩʣʘ, ʚʳʯʠʩʣʷʝʤʳʝ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: ʢʘʞʜʦʝ ʥʦʚʦʝ 

ʯʠʩʣʦ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ. ʇʝʨʚʳʝ ʜʚʘ ʯʠʩʣʘ ʦʙʳʯʥʦ ʙʝʨʫʪ 0 ʠ 1. ʅʘ 

ʨʠʩʫʥʢʝ 18 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʚʳʯʠʩʣʝʥʠʷ 10 ʧʝʨʚʳʭ ʯʠʩʝʣ ʌʠʙʦʥʘʯʯʠ. 
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1.5. ʌʫʥʢʮʠʠ ʨʘʙʦʪʳ ʩ ʤʘʩʩʠʚʘʤʠ  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʤʘʩʩʠʚʘʤʠ ʠʩʧʦʣʴʟʫʶʪ ʬʫʥʢʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʘʣʠʪʨʝ 

ʬʫʥʢʮʠʡ ʚ ʨʘʟʜʝʣʝ ʄʘʩʩʠʚʳ (ProgrammingArray). ʌʫʥʢʮʠʠ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʚʢʣʶʯʘʶʪ 

ʚ ʩʝʙʷ: 

ʈʘʟʤʝʨʥʦʩʪʴ ʤʘʩʩʠʚʘ (Array Size) ï ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʚ ʢʘʞʜʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ. ɽʩʣʠ ʤʘʩʩʠʚ n-ʤʝʨʥʳʡ, ʥʘ ʚʳʭʦʜʝ ʬʫʥʢʮʠʠ Array Size ʙʫʜʝʪ ʤʘʩʩʠʚ ʠʟ n 

ʵʣʝʤʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʠʞʝ ʤʘʩʩʠʚʘ ʬʫʥʢʮʠʷ Array Size ʚʳʜʘʩʪ ʟʥʘʯʝʥʠʝ 3. 

 

ʈʠʩ.19 ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʠ Array Size 

 

ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʤʘʩʩʠʚʘ (Initialize Array) ï ʩʦʟʜʘʝʪ n-ʤʝʨʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʳʡ 

ʵʣʝʤʝʥʪ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥ ʟʥʘʯʝʥʠʝʤ ʧʦʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ çelementè. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʨʘʟʤʝʨʥʦʩʪʠ ʤʘʩʩʠʚʘ ʜʦʩʪʘʪʦʯʥʦ ʜʦʙʘʚʠʪʴ ʧʦʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ, ʨʘʩʪʷʥʫʚ ʬʫʥʢʮʠʶ. ʅʘʧʨʠʤʝʨ, 

ʬʫʥʢʮʠʷ ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʤʘʩʩʠʚʘ (Initialize Array) ʩ ʟʘʜʘʥʥʳʤʠ ʧʦʣʷʤʠ ʚʚʦʜʘ ʜʘʥʥʳʭ ï ʚ ʧʦʣʝ 

«ʵʣʝʤʝʥʪ» («elementè) ʟʥʘʯʝʥʠʝ 4, ʚ ʧʦʣʝ ʨʘʟʤʝʨʥʦʩʪʴ (dimension size) ʟʥʘʯʝʥʠʝ 3 ʠ ʧʨʠ 

ʥʘʣʠʯʠʠ ʦʜʥʦʛʦ ʧʦʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʨʘʟʤʝʨʥʦʩʪʴ (dimension size) - ʚʳʜʘʩʪ ʤʘʩʩʠʚ, ʧʦʢʘʟʘʥʥʳʡ 

ʥʘ ʨʠʩ.20. 

 

ʈʠʩ.20 ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʠ Initialize Array 

 

ʂʦʤʧʦʥʦʚʢʘ ʤʘʩʩʠʚʘ (Build Array) ï ʦʙʲʝʜʠʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʤʘʩʩʠʚʦʚ ʠʣʠ ʜʦʙʘʚʣʷʝʪ 

ʵʣʝʤʝʥʪ ʚ n-ʤʝʨʥʳʡ ʤʘʩʩʠʚ. ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʬʫʥʢʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʝʡ 

ʚʚʦʜʘ ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʦʙʘʚʣʷʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 
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ʦʙʲʝʜʠʥʠʪʴ ʜʚʘ ʧʨʝʜʳʜʫʱʠʭ ʤʘʩʩʠʚʘ, ʪʦ ʬʫʥʢʮʠʷ ʂʦʤʧʦʥʦʚʢʘ ʤʘʩʩʠʚʘ (Build Array) ʚʳʜʘʩʪ 

ʥʘ ʚʳʭʦʜʝ ʩʣʝʜʫʶʱʠʡ ʤʘʩʩʠʚ. 

 

ʈʠʩ.21 ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʠ Build Array 

ɼʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʙʦʣʝʝ ʜʣʠʥʥʳʡ ʤʘʩʩʠʚ ʪʦʡ ʞʝ ʨʘʟʤʝʨʥʦʩʪʠ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʜʦʩʪʘʪʦʯʥʦ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʬʫʥʢʮʠʠ ʠ ʚʳʙʨʘʪʴ ʠʟ 

ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʧʫʥʢʪ ʆʙʲʝʜʠʥʠʪʴ ʚʚʦʜʳ (Concatenate Inputs). 

ʇʦʜʤʥʦʞʝʩʪʚʦ ʤʘʩʩʠʚʘ (Array Subset) ï ʚʳʜʘʝʪ ʯʘʩʪʴ ʤʘʩʩʠʚʘ, ʥʘʯʠʥʘʷ ʩ ʠʥʜʝʢʩʘ, 

ʚʚʝʜʝʥʥʦʛʦ ʚ ʧʦʣʝ index, ʠ ʜʣʠʥʦʡ, ʫʢʘʟʘʥʥʦʡ ʚ ʧʦʣʝ length. 

 

ʈʠʩ.22 ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʠ Array Subset 

ʕʣʝʤʝʥʪ ʤʘʩʩʠʚʘ ʧʦ ʠʥʜʝʢʩʫ (Index Array) ï ʚʳʜʘʝʪ ʵʣʝʤʝʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʥʜʝʢʩʫ, 

ʥʦʤʝʨ ʢʦʪʦʨʦʛʦ ʚʚʝʜʝʥ ʚ ʧʦʣʝ index. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʜʳʜʫʱʝʛʦ ʤʘʩʩʠʚʘ, 

ʬʫʥʢʮʠʷ Index Array ʚʳʜʘʩʪ 200, ʝʩʣʠ ʚ ʧʦʣʝ ʚʚʦʜʘ ʜʘʥʥʳʭ index ʚʚʝʩʪʠ 1. 
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ʈʠʩ.23 ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʠ Index Array 

ʌʫʥʢʮʠʶ Index Array ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩʪʨʦʢʠ ʠʣʠ ʩʪʦʣʙʮʘ ʠʟ 

ʜʚʫʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʧʦʜʤʘʩʩʠʚʘ. ɼʣʷ ʵʪʦʛʦ ʜʚʫʤʝʨʥʳʡ 

ʤʘʩʩʠʚ ʥʘʜʦ ʧʦʜʘʪʴ ʚ ʧʦʣʝ ʚʚʦʜʘ ʜʘʥʥʳʭ ʬʫʥʢʮʠʠ. ʌʫʥʢʮʠʷ Index Array ʜʦʣʞʥʘ ʠʤʝʪʴ ʜʚʘ 

ʧʦʣʷ index. ɺʝʨʭʥʝʝ ʧʦʣʝ index ʫʢʘʟʳʚʘʝʪ ʩʪʨʦʢʫ, ʘ ʚʪʦʨʦʝ ʧʦʣʝ index ʫʢʘʟʳʚʘʝʪ ʩʪʦʣʙʝʮ. 

ʄʦʞʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʦʙʘ ʧʦʣʷ index ʜʣʷ ʚʳʙʦʨʘ ʦʪʜʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʣʠ ʪʦʣʴʢʦ ʦʜʥʦ, ʜʣʷ 

ʚʳʙʦʨʘ ʩʪʨʦʢʠ ʠʣʠ ʩʪʦʣʙʮʘ. ʅʘʧʨʠʤʝʨ, ʚ ʧʦʣʝ ʚʚʦʜʘ ʜʘʥʥʳʭ ʬʫʥʢʮʠʠ ʧʦʜʘʝʪʩʷ ʤʘʩʩʠʚ, 

ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ.23. 

ʇʦʠʩʢ ʚ ʦʜʥʦʤʝʨʥʦʤ ʤʘʩʩʠʚʝ (Search 1D Array). ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʚʳʧʦʣʥʷʝʪ ʧʦʠʩʢ 

ʟʘʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʦʜʥʦʤʝʨʥʦʤ ʤʘʩʩʠʚʝ ʥʘʯʠʥʘʷ ʩ ʟʘʜʘʥʥʦʛʦ ʠʥʜʝʢʩʘ. ɺʭʦʜʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʷʚʣʷʶʪʩʷ: ʚʝʨʭʥʠʡ ʚʭʦʜ (1D array) ï ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʠʩʢ, ʩʨʝʜʥʠʡ ʚʭʦʜ (element) ï ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ, ʥʠʞʥʠʡ 

ʚʭʦʜ (start index) ï ʩ ʢʘʢʦʛʦ ʠʥʜʝʢʩʘ ʤʘʩʩʠʚʘ ʥʘʯʠʥʘʪʴ ʧʦʠʩʢ. ʌʫʥʢʮʠʷ ʚʦʟʚʨʘʱʘʝʪ (index of 

element) ʠʥʜʝʢʩ ʵʣʝʤʝʥʪʘ ʤʘʩʩʠʚʘ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩʦ ʟʥʘʯʝʥʠʝʤ ʥʘ ʚʭʦʜʝ 

ñelementò. ɽʩʣʠ ʵʣʝʤʝʥʪ ʥʝ ʥʘʡʜʝʥ, ʪʦ ʚʦʟʚʨʘʱʘʝʪʩʷ ʟʥʘʯʝʥʠʝ -1.  

ʇʨʠʤʝʨ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ, ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ.24. 

 ɼʘʥʥʳʡ ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʠʙʦʨ ʩʦʟʜʘʝʪ ʤʘʩʩʠʚ ʠʟ 1000 ʮʝʣʳʭ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 0 ʜʦ 100, ʚ ʢʦʪʦʨʦʤ ʠʱʝʪʩʷ ʧʝʨʚʦʝ ʚʭʦʞʜʝʥʠʝ ʯʠʩʣʘ 55. ʌʫʥʢʮʠʷ ɻʝʥʝʨʘʪʦʨ ʩʣʫʯʘʡʥʳʭ 

ʯʠʩʝʣ ʦʪ 0 ʜʦ 1 (Random Number (0-1)) ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʘʣʠʪʨʝ ʬʫʥʢʮʠʡ ʚ ʨʘʟʜʝʣʝ 

ProgrammingNumeric ʠ ʬʫʥʢʮʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 8-ʨʘʟʨʷʜʥʦʝ ʮʝʣʦʝ ʙʝʟʟʥʘʢʦʚʦʝ ʯʠʩʣʦ (To 

Unsigned Byte Integer) ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʘʣʠʪʨʝ ʬʫʥʢʮʠʡ ʚ ʨʘʟʜʝʣʝ 

ProgrammingNumericConversion. 
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ʈʠʩ.24 ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʠ Search 1D Array 

ʇʨʠʤʝʨ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʚ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʦʚʘʥ ʧʦʠʩʢ ʚʩʝʭ ʠʥʜʝʢʩʦʚ ʤʘʩʩʠʚʘ 

ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʝʪ ʩ ʟʘʜʘʥʥʳʤ ʟʥʘʯʝʥʠʤ  

 

ʈʠʩ.25 ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʠ Search 1D Array 

ɺ ʦʪʣʠʯʠʠ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʠʤʝʨʘ (ʨʠʩ.24) ʚ ʜʘʥʥʦʤ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʠʙʦʨʝ ʧʦʠʩʢ 

ʧʨʦʠʩʭʦʜʠʪ ʚʥʫʪʨʠ ʮʠʢʣʘ While. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ (ʨʠʩ.25) ʚ 

ʤʘʩʩʠʚʝ ʠʥʜʠʢʘʪʦʨʦʚ Array 2 ʙʫʜʫʪ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ ʤʘʩʩʠʚʘ ʠʥʜʠʢʘʪʦʨʦʚ Array ʚ ʢʦʪʦʨʳʭ 

ʟʥʘʯʝʥʠʷ ʨʘʚʥʳ ʯʠʩʣʫ 55. 
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1.6. ʇʝʨʝʜʘʯʘ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʚ ʮʠʢʣ  

ɽʩʣʠ ʧʨʦʪʷʥʫʪʴ ʧʨʦʚʦʜʥʠʢ ʦʪ ʤʘʩʩʠʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʙʣʦʢʝ ʜʠʘʛʨʘʤʤ ʚʥʝ ʮʠʢʣʘ ʜʦ 

ʛʨʘʥʠʮʳ ʮʠʢʣʘ, ʪʦ ʥʘ ʛʨʘʥʠʮʝ ʮʠʢʣʘ ʦʙʨʘʟʫʝʪʩʷ ʪʦʥʥʝʣʴ (ʨʠʩ.26). ʊʦʥʥʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʠʥ 

ʜʝʢʩʠʨʦʚʘʥʥʳʤ (ʨʠʩ.26) ʠ ʥʝʠʥʜʝʢʩʠʨʦʚʘʥʥʳʤ (ʨʠʩ.27).  

 

ʈʠʩ.26 ʇʨʠʤʝʨ ʧʝʨʝʜʘʯʠ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʚ ʮʠʢʣ for ʯʝʨʝʟ ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʡ ʪʦʥʥʝʣʴ 

 

ʈʠʩ.27 ʇʨʠʤʝʨ ʧʝʨʝʜʘʯʠ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʚ ʮʠʢʣ for ʯʝʨʝʟ ʥʝʠʥʜʝʢʩʠʨʦʚʘʥʥʳʡ ʪʦʥʥʝʣʴ 

ɺ ʩʣʫʯʘʝ ʥʝʠʥʜʝʢʩʠʨʦʚʘʥʥʦʛʦ ʪʦʥʥʝʣʷ ʤʘʩʩʠʚ ʧʝʨʝʜʘʝʪʩʷ ʚ ʮʠʢʣ ʮʝʣʠʢʦʤ, ʚ ʩʣʫʯʘʝ 

ʠʥʜʝʢʩʠʨʦʚʘʥʥʦʛʦ ï ʧʦʵʣʝʤʝʥʪʥʦ (ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʮʠʢʣʘ ʠʟ ʤʘʩʩʠʚʘ ʙʝʨʝʪʩʷ ʦʜʥʦ 

ʟʥʘʯʝʥʠʝ ʩ ʠʥʜʝʢʩʦʤ, ʩʦʚʧʘʜʘʶʱʠʤ ʩʦ ʟʥʘʯʝʥʠʝʤ ʧʝʨʝʤʝʥʥʦʡ ʮʠʢʣʘ i). ʊʦʥʥʝʣʴ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʤ ʠ ʥʝʠʥʜʝʢʩʠʨʦʚʘʥʥʳʤ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʩʪʠ ʢ ʥʝʤʫ 

ʢʫʨʩʦʨ ʤʳʰʢʠ ʠ ʦʜʥʦʢʨʘʪʥʦ ʥʘʞʘʪʴ ʧʨʘʚʫʶ ʢʣʘʚʠʰʫ ʤʳʰʢʠ. ɺʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ 

ʚʳʙʨʘʪʴ ʧʫʥʢʪ Enable Indexing (ɺʢʣʶʯʠʪʴ ʠʥʜʝʢʩʘʮʠʶ) ʠʣʠ Disable Indexing (ɺʳʢʣʶʯʠʪʴ 

ʠʥʜʝʢʩʘʮʠʶ). ɿʘʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʡ ʪʦʥʥʝʣʴ, ʪʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʟʥʘʯʝʥʠʝ N ʥʝʦʙʷʟʘʪʝʣʴʥʦ. ʂʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʮʠʢʣ, ʙʫʜʝʪ ʨʘʚʥʦ 
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ʨʘʟʤʝʨʥʦʩʪʠ ʤʘʩʩʠʚʘ. ʅʘ ʨʠʩ.26 ʮʠʢʣ ʚʳʧʦʣʥʠʪʩʷ 5 ʨʘʟ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʭ ʪʦʥʥʝʣʝʡ ʠ ʟʘʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ N, ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʮʠʢʣʘ ʙʫʜʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʠʤʝʥʴʰʝʤʫ ʤʘʩʩʠʚʫ ʠʣʠ ʟʥʘʯʝʥʠʶ N, ʝʩʣʠ ʦʥʦ ʤʝʥʴʰʝ ʨʘʟʤʝʨʥʦʩʪʠ 

ʤʘʩʩʠʚʦʚ ʧʝʨʝʜʘʥʥʳʭ ʚ ʮʠʢʣ ʯʝʨʝʟ ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʝ ʪʦʥʥʝʣʠ.  

 

ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʜʝʢʩʠʨʦʚʘʥʥʦʛʦ ʪʦʥʥʝʣʷ 

ɼʘʥʥʳʡ ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʠʙʦʨ ʩʦʟʜʘʝʪ ʤʘʩʩʠʚ ʠʟ 1000 ʮʝʣʳʭ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 0 ʜʦ 100, ʚ ʢʦʪʦʨʦʤ ʠʱʝʪʩʷ ʧʝʨʚʦʝ ʚʭʦʞʜʝʥʠʝ ʯʠʩʣʘ 55. ʌʫʥʢʮʠʷ ɻʝʥʝʨʘʪʦʨ ʩʣʫʯʘʡʥʳʭ 

ʯʠʩʝʣ ʦʪ 0 ʜʦ 1 (Random Number (0-1)) ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʘʣʠʪʨʝ ʬʫʥʢʮʠʡ ʚ ʨʘʟʜʝʣʝ 

ProgrammingNumeric ʠ ʬʫʥʢʮʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 8-ʨʘʟʨʷʜʥʦʝ ʮʝʣʦʝ ʙʝʟʟʥʘʢʦʚʦʝ ʯʠʩʣʦ (To 

Unsigned Byte Integer) ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʘʣʠʪʨʝ ʬʫʥʢʮʠʡ ʚ ʨʘʟʜʝʣʝ 

ProgrammingNumericConversion. ɺ ʦʪʣʠʯʠʠ ʦʪ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʥʘ 

ʨʠʩ.24, ʚ ʜʘʥʥʦʤ ʧʨʠʙʦʨʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ Search 1D Array. 

 

 

ʈʠʩ.28 ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʭʦʜʥʦʛʦ ʠʥʜʝʢʩʠʨʦʚʘʥʥʦʛʦ ʪʦʥʥʝʣʷ 

 

ɺʦ ʚʪʦʨʦʤ ʧʨʠʤʝʨʝ (ʨʠʩ.29) ʨʝʘʣʠʟʦʚʘʥ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʵʣʝʤʝʥʪʘ ʚ ʤʘʩʩʠʚʝ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ. ɺ ʧʝʨʚʦʤ ʮʠʢʣʝ ʩʦʟʜʘʝʪʩʷ ʤʘʩʩʠʚ ʠʟ 1000 ʯʠʩʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 100. ɺʦ ʚʪʦʨʦʤ ʮʠʢʣʝ ʨʝʘʣʠʟʦʚʘʥ ʘʣʛʦʨʠʪʤ 

ʧʦʠʩʢʘ.  
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ʈʠʩ.29 ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʭʦʜʥʦʛʦ ʠʥʜʝʢʩʠʨʦʚʘʥʥʦʛʦ ʪʦʥʥʝʣʷ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʚ ʤʘʩʩʠʚʝ 

ʏʠʩʣʦʚʘʷ ʢʦʥʩʪʘʥʪʘ Negative Infinity, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʠʥʠʤʘʣʴʥʦʤʫ ʯʠʩʣʦʚʦʤʫ 

ʟʥʘʯʝʥʠʶ, ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʘʣʠʪʨʝ ʬʫʥʢʮʠʡ ʚ ʨʘʟʜʝʣʝ ProgrammingNumeric. ʌʫʥʢʮʠʷ Select 

ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʚʝʨʭʥʝʤʫ ʚʭʦʜʫ (t), ʝʩʣʠ ʥʘ ʩʨʝʜʥʠʡ ʚʭʦʜ (s) ʧʦʜʘʥʦ 

ʟʥʘʯʝʥʠʝ TRUE ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʠʞʥʝʤʫ ʚʭʦʜʫ (f) , ʝʩʣʠ ʥʘ ʩʨʝʜʥʠʡ ʚʭʦʜ (s) ʧʦʜʘʥʦ 

ʟʥʘʯʝʥʠʝ FALSE. ʌʫʥʢʮʠʷ Select ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʘʣʠʪʨʝ ʬʫʥʢʮʠʡ ʚ ʨʘʟʜʝʣʝ 

ProgrammingComparison. 

 

1.7. ʇʦʣʠʤʦʨʬʠʟʤ 

ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʘʣʠʪʨʝ ʬʫʥʢʮʠʡ ʚ ʨʘʟʜʝʣʝ 

ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ (Numeric) ʧʦʣʠʤʦʨʬʥʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʵʪʠʭ 

ʬʫʥʢʮʠʡ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ (ʩʢʘʣʷʨʥʳʝ ʚʝʣʠʯʠʥʳ, ʤʘʩʩʠʚʳ). ʅʘʧʨʠʤʝʨ, 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ ʉʣʦʞʝʥʠʝ (Add) ʜʣʷ ʧʨʠʙʘʚʣʝʥʠʷ ʩʢʘʣʷʨʥʦʡ ʚʝʣʠʯʠʥʳ ʢ 

ʤʘʩʩʠʚʫ ʠʣʠ ʩʣʦʞʝʥʠʷ ʜʚʫʭ ʤʘʩʩʠʚʦʚ. ɽʩʣʠ ʚ ʦʜʥʦ ʧʦʣʝ ʚʚʦʜʘ ʜʘʥʥʳʭ ʬʫʥʢʮʠʠ ʉʣʦʞʝʥʠʝ 

(Add) ʧʦʜʘʪʴ ʩʢʘʣʷʨʥʫʶ ʚʝʣʠʯʠʥʫ 2, ʘ ʜʨʫʛʦʝ ʩʦʝʜʠʥʠʪʴ ʩ ʤʘʩʩʠʚʦʤ, ʪʦ ʬʫʥʢʮʠʷ ʧʨʠʙʘʚʠʪ 2 ʢ 

ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʤʘʩʩʠʚʘ. 

ɽʩʣʠ ʥʘ ʚʭʦʜ ʬʫʥʢʮʠʠ ʉʣʦʞʝʥʠʝ (Add) ʧʦʜʘʪʴ ʜʚʘ ʧʨʝʜʳʜʫʱʠʭ ʤʘʩʩʠʚʘ, ʬʫʥʢʮʠʷ ʩʣʦʞʠʪ 

ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʧʝʨʚʦʛʦ ʤʘʩʩʠʚʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʚʪʦʨʦʛʦ ʠ ʚʳʜʘʩʪ ʨʝʟʫʣʴʪʘʪ 

ʚ ʚʠʜʝ ʤʘʩʩʠʚʘ. 
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ɽʩʣʠ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʉʣʦʞʝʥʠʝ (Add) ʩʣʦʞʠʪʴ ʜʚʘ ʤʘʩʩʠʚʘ ʨʘʟʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʪʦ 

ʬʫʥʢʮʠʷ ʩʣʦʞʠʪ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʧʝʨʚʦʛʦ ʤʘʩʩʠʚʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʚʪʦʨʦʛʦ ʠ 

ʚʳʜʘʩʪ ʨʝʟʫʣʴʪʘʪ ʚ ʚʠʜʝ ʤʘʩʩʠʚʘ ʨʘʟʤʝʨʥʦʩʪʴʶ ʤʝʥʴʰʝʡ ʠʟ ʜʚʫʭ. 

1.8. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʠʢʦʚ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ 

 

ʈʠʩ.30 ɻʨʘʬʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʦʪʦʙʨʘʞʝʥʠʷ Waveform Graph 

ʉ ʧʦʤʦʱʴʶ ʛʨʘʬʠʢʦʚ ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʠʙʦʨ ʦʙʳʯʥʦ ʦʪʦʙʨʘʞʘʝʪ ʥʘʢʦʧʣʝʥʥʳʝ ʚ ʤʘʩʩʠʚ 

ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʦʩʮʠʣʣʦʛʨʘʤʤ. ʅʘ ʨʠʩ.21 ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʛʨʘʬʠʢʠ: ʛʨʘʬʠʢ 

ʦʩʮʠʣʣʦʛʨʘʤʤ (Waveform Graph). 

ɻʨʘʬʠʢ ʦʩʮʠʣʣʦʛʨʘʤʤ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʘʣʠʪʨʝ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʚ 

ʨʘʟʜʝʣʝ ɻʨʘʬʠʢʠ (ModernGraph). ɻʨʘʬʠʢ ʦʩʮʠʣʣʦʛʨʘʤʤ (Waveform Graph) ʦʪʦʙʨʘʞʘʝʪ 

ʪʦʣʴʢʦ ʦʜʥʦʟʥʘʯʥʳʝ ʬʫʥʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʫ=f(x), ʩ ʪʦʯʢʘʤʠ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ 

ʦʩʠ X, ɼʚʫʢʦʦʨʜʠʥʘʪʥʳʡ ʛʨʘʬʠʢ ʦʩʮʠʣʣʦʛʨʘʤʤ (XY Graph) ʦʪʦʙʨʘʞʘʝʪ ʣʶʙʦʡ ʥʘʙʦʨ ʪʦʯʝʢ, 

ʙʫʜʴ ʪʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʚʳʙʦʨʢʘ ʠʣʠ ʥʝʪ. 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʦʩʮʠʣʣʦʛʨʘʤʤ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʨʘʟʤʝʨ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚʘʤʠ ʦʩʮʠʣʣʦʛʨʘʤʤ (Plot legend). ɻʨʘʬʠʢ ʤʥʦʞʝʩʪʚʘ ʦʩʮʠʣʣʦʛʨʘʤʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ 

ʦʩʮʠʣʣʦʛʨʘʤʤ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ. ɻʨʘʬʠʢ ʦʩʮʠʣʣʦʛʨʘʤʤ (Waveform Graph) ʠ 
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ɼʚʫʢʦʦʨʜʠʥʘʪʥʳʡ ʛʨʘʬʠʢ ʦʩʮʠʣʣʦʛʨʘʤʤ (X-Y Graph) ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʝʞʠʤ 

ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʦʩʮʠʣʣʦʛʨʘʤʤ.; 

ʆʜʠʥʦʯʥʳʡ ʛʨʘʬʠʢ ʦʩʮʠʣʣʦʛʨʘʤʤ ʨʘʙʦʪʘʝʪ ʩ ʦʜʥʦʤʝʨʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʜʘʥʥʳʝ ʤʘʩʩʠʚʘ ʚ ʚʠʜʝ ʪʦʯʝʢ ʥʘ ʛʨʘʬʠʢʝ, ʩ ʧʨʠʨʘʱʝʥʠʝʤ ʧʦ ʦʩʠ X ʨʘʚʥʳʤ 1 ʠ ʥʘʯʘʣʦʤ ʚ ʍ=0.  

ɻʨʘʬʠʢ ʤʥʦʞʝʩʪʚʘ ʦʩʮʠʣʣʦʛʨʘʤʤ ʨʘʙʦʪʘʝʪ ʩ ʜʚʫʤʝʨʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʜʘʥʥʳʭ, ʛʜʝ ʢʘʞʜʘʷ 

ʩʪʨʦʢʘ ʤʘʩʩʠʚʘ ʝʩʪʴ ʦʜʠʥʦʯʥʘʷ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʜʘʥʥʳʭ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʤʘʩʩʠʚʘ ʚ ʚʠʜʝ 

ʪʦʯʝʢ ʥʘ ʛʨʘʬʠʢʝ, ʩ ʧʨʠʨʘʱʝʥʠʝʤ ʧʦ ʦʩʠ X ʨʘʚʥʳʤ 1 ʠ ʥʘʯʘʣʦʤ ʚ ʍ=0. 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ ʜʚʫʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʥʘ 

ʛʨʘʬʠʢʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʝʜʠʥʠʪʴ ʪʝʨʤʠʥʘʣ ʜʘʥʥʳʭ ʤʘʩʩʠʚʘ ʩ ʪʝʨʤʠʥʘʣʦʤ ʧʨʠʝʤʘ ʜʘʥʥʳʭ 

ʛʨʘʬʠʢʘ, ʟʘʪʝʤ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ ʧʦʣʝ ʛʨʘʬʠʢʘ ʠ ʚʳʙʨʘʪʴ ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ 

ʤʝʥʶ ʧʫʥʢʪ ʊʨʘʥʩʧʦʥʠʨʦʚʘʥʠʝ ʄʘʩʩʠʚʘ (Transpose Array). 

ɼʚʫʢʦʦʨʜʠʥʘʪʥʳʝ ʛʨʘʬʠʢʠ ʫʥʠʚʝʨʩʘʣʴʥʳ, ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʤʥʦʛʦʟʥʘʯʥʳʭ ʬʫʥʢʮʠʡ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (ʟʘʤʢʥʫʪʳʝ ʢʨʠʚʳʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʚʦ ʚʨʝʤʝʥʠ ʩ ʧʝʨʝʤʝʥʥʦʡ ʚʨʝʤʝʥʥʦʡ ʙʘʟʦʡ). 

ʆʜʠʥʦʯʥʳʡ ɼʚʫʢʦʦʨʜʠʥʘʪʥʳʡ ʛʨʘʬʠʢ ʦʩʮʠʣʣʦʛʨʘʤʤ (XY graph) ʨʘʙʦʪʘʝʪ ʩ ʛʨʫʧʧʘʤʠ 

ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʤʠ ʤʘʩʩʠʚʳ ʭ ʠ ʫ. ɼʚʫʢʦʦʨʜʠʥʘʪʥʳʡ ʛʨʘʬʠʢ ʦʩʮʠʣʣʦʛʨʘʤʤ (XY graph) 

ʪʘʢʞʝ ʚʦʩʧʨʠʥʠʤʘʝʪ ʤʘʩʩʠʚʳ ʪʦʯʝʢ, ʛʜʝ ʪʦʯʢʠ ï ʛʨʫʧʧʳ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʝ ʟʥʘʯʝʥʠʷ ʧʦ 

ʰʢʘʣʘʤ ʭ ʠ ʫ.  

ɼʚʫʢʦʦʨʜʠʥʘʪʥʳʝ ʛʨʘʬʠʢʠ ʤʥʦʞʝʩʪʚʘ ʦʩʮʠʣʣʦʛʨʘʤʤ ʨʘʙʦʪʘʶʪ ʩ ʤʘʩʩʠʚʘʤʠ 

ʦʩʮʠʣʣʦʛʨʘʤʤ, ʚ ʢʦʪʦʨʳʭ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʜʘʥʥʳʭ ï ʢʣʘʩʪʝʨ, ʩʦʜʝʨʞʘʱʠʡ ʤʘʩʩʠʚʳ ʟʥʘʯʝʥʠʡ ʭ 

ʠ ʫ. ɼʚʫʢʦʦʨʜʠʥʘʪʥʳʝ ʛʨʘʬʠʢʠ ʤʥʦʞʝʩʪʚʘ ʦʩʮʠʣʣʦʛʨʘʤʤ ʚʦʩʧʨʠʥʠʤʘʶʪ ʪʘʢʞʝ ʤʘʩʩʠʚʳ 

ʤʥʦʞʝʩʪʚʘ ʦʩʮʠʣʣʦʛʨʘʤʤ, ʛʜʝ ʢʘʞʜʘʷ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʩʩʠʚ ʪʦʯʝʢ. 

ʂʘʞʜʘʷ ʪʦʯʢʘ ʵʪʦ ʛʨʫʧʧʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ ʟʥʘʯʝʥʠʷ ʧʦ ʭ ʠ ʫ.  
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1.8.1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʣʠʪʨʳ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʛʨʘʬʠʢʦʤ 

 

ʈʠʩ.31 ʇʨʦʛʨʘʤʤʘ ʦʪʦʙʨʘʞʘʶʱʘʷ ʥʘ ʛʨʘʬʠʢʝ 100 ʧʝʨʠʦʜʦʚ ʩʠʥʫʩʦʠʜʳ 

ʉʦʟʜʘʡʪʝ ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʠʙʦʨ ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩ.25. ɻʨʘʬʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 

Waveform Graph ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʟʜʝʣʝ ModernGraph, ʬʫʥʢʮʠʶ Sine, ʚʳʯʠʩʣʷʶʱʫʶ ʩʠʥʫʩ 

ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ï MathematicsElementary. 

ʋʩʪʘʥʦʚʠʪʝ ʧʘʣʠʪʨʫ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʛʨʘʬʠʢʦʤ. ɼʣʷ ʵʪʦʛʦ ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ ʥʘ 

ʛʨʘʬʠʯʝʩʢʦʤ ʠʥʜʠʢʘʪʦʨʝ Waveform Graph ʫʩʪʘʥʦʚʠʪʝ ʛʘʣʢʫ ʚ ʧʫʥʢʪʝ 

Visible ItemsGraph Palette. 

ɺʳʙʝʨʠʪʝ ʩʧʦʩʦʙ ʚʳʜʝʣʝʥʠʷ ʫʯʘʩʪʢʘ ʛʨʘʬʠʢʘ (ʨʠʩ.26). 

 

ʈʠʩ.32 ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʚʳʜʝʣʝʥʠʷ ʫʯʘʩʪʢʘ ʛʨʘʬʠʢʘ6 
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ɺʳʜʝʣʠʪʝ ʥʝʙʦʣʴʰʦʡ ʫʯʘʩʪʦʢ ʛʨʘʬʠʢʘ (ʨʠʩ.27). 

 

ʈʠʩ.33 ɺʳʜʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ ʛʨʘʬʠʢʘ 

 

1.9. ʉʪʨʫʢʪʫʨʘ ɺʘʨʠʘʥʪʘ 

 

ʈʠʩ.34 ɺʳʜʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ ʛʨʘʬʠʢʘ 

ʉʪʨʫʢʪʫʨʘ ɺʘʨʠʘʥʪʘ (ʨʠʩ.28) ʠʤʝʝʪ ʜʚʝ ʠʣʠ ʙʦʣʝʝ ʧʦʜʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ. ʊʦʣʴʢʦ ʦʜʥʘ 

ʧʦʜʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʘ ʚʠʜʠʤʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠ ʪʦʣʴʢʦ ʦʜʥʘ ʧʦʜʜʠʘʛʨʘʤʤʘ 

ʚʘʨʠʘʥʪʘ ʨʘʙʦʪʘʝʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʉʪʨʫʢʪʫʨʳ. ɺʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʨʤʠʥʘʣʘ 

ʩʝʣʝʢʪʦʨʘ ʩʪʨʫʢʪʫʨʳ ɺʘʨʠʘʥʪʘ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʘʷ ʧʦʜʜʠʘʛʨʘʤʤʘ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʉʪʨʫʢʪʫʨʘ ɺʘʨʠʘʥʪʘ ʘʥʘʣʦʛʠʯʥʘ ʦʧʝʨʘʪʦʨʘʤ ʚʘʨʠʘʥʪʘ (switch...case) ʠʣʠ 

ʣʦʛʠʯʝʩʢʠʤ ʦʧʝʨʘʪʦʨʘʤ (if... else) ʚ ʪʝʢʩʪʦʚʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉʠ. 

ʉʝʣʝʢʪʦʨ ʩʪʨʫʢʪʫʨʳ ɺʘʨʠʘʥʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʩʚʝʨʭʫ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʉʪʨʫʢʪʫʨʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʢʘʟʘʪʝʣʠ: ʟʥʘʯʝʥʠʷ ʚʘʨʠʘʥʪʘ ʚ ʮʝʥʪʨʝ ʠ ʩʪʨʝʣʢʠ ʫʤʝʥʴʰʝʥʠʷ ʠʣʠ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦ ʩʪʦʨʦʥʘʤ. ʕʪʠ ʩʪʨʝʣʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ. 

ɺʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʨʤʠʥʘʣʘ ʩʝʣʝʢʪʦʨʘ ɺʘʨʠʘʥʪʘ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʘʷ ʧʦʜʜʠʘʛʨʘʤʤʘ 

ʩʪʨʫʢʪʫʨʳ ʠʣʠ ʚʘʨʠʘʥʪ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ. ɼʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʝʣʦʯʠʩʣʝʥʥʳʡ 

(integer), ʣʦʛʠʯʝʩʢʠʡ (Boolean), ʩʪʨʦʢʦʚʳʡ (string) ʪʠʧʳ, ʘ ʪʘʢʞʝ ʪʠʧ ʧʝʨʝʯʠʩʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 
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ʟʥʘʯʝʥʠʷ ʪʝʨʤʠʥʘʣʘ ɺʘʨʠʘʥʪʘ, ʊʝʨʤʠʥʘʣ ɺʘʨʠʘʥʪʘ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʣʶʙʦʤ ʤʝʩʪʝ 

ʣʝʚʦʡ ʛʨʘʥʠʮʳ ʉʪʨʫʢʪʫʨʳ ɺʘʨʠʘʥʪʘ. ɽʩʣʠ ʪʝʨʤʠʥʘʣ ɺʘʨʠʘʥʪʘ ʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʪʦ 

ʩʪʨʫʢʪʫʨʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʣʦʛʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʀʉʊʀʅɸ (TRUE) ʠ ʃʆɾʔ (FALSE). ɽʩʣʠ 

ʪʝʨʤʠʥʘʣ ɺʘʨʠʘʥʪʘ ʦʜʥʦʛʦ ʠʟ ʪʠʧʦʚ: ʮʝʣʦʯʠʩʣʝʥʥʳʡ, ʩʪʨʦʢʦʚʳʡ ʠʣʠ ʧʝʨʝʯʠʩʣʝʥʠʷ, ʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 2
31

-1 ʚʘʨʠʘʥʪʦʚ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʪʨʫʢʪʫʨʳ ɺʘʨʠʘʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʚʘʨʠʘʥʪ ʧʦ ʫʤʦʣʯʘʥʠʶ 

(default case). ɺʘʨʠʘʥʪ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʣʠ ʧʦʜʜʠʘʛʨʘʤʤʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ 

ʟʥʘʯʝʥʠʝ ʪʝʨʤʠʥʘʣʘ ɺʘʨʠʘʥʪʘ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʜʠʘʧʘʟʦʥʦʚ ʠʣʠ ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʚʘʨʠʘʥʪʳ 

ʜʣʷ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʨʤʠʥʘʣʘ ɺʘʨʠʘʥʪʘ. 

ʇʨʘʚʳʡ ʱʝʣʯʦʢ ʤʳʰʠ ʥʘ ʛʨʘʥʠʮʝ ʉʪʨʫʢʪʫʨʳ ɺʘʨʠʘʥʪʘ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ, 

ʜʫʙʣʠʨʦʚʘʪʴ, ʧʝʨʝʤʝʱʘʪʴ ʠ ʫʜʘʣʷʪʴ ʚʘʨʠʘʥʪʳ (ʧʦʜʜʠʘʛʨʘʤʤʳ), ʘ ʪʘʢʞʝ ʦʪʤʝʯʘʪʴ ʚʘʨʠʘʥʪ ʧʦ 

ʫʤʦʣʯʘʥʠʶ. 

ʉʪʨʫʢʪʫʨʘ ɺʘʨʠʘʥʪʘ ʜʦʧʫʩʢʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʠʥʘʣʦʚ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʊʝʨʤʠʥʘʣʳ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʦʩʪʫʧʥʳ ʚʦ ʚʩʝʭ ʧʦʜʜʠʘʛʨʘʤʤʘʭ, ʥʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʜʜʠʘʛʨʘʤʤʦʡ ʩʪʨʫʢʪʫʨʳ ʥʝʦʙʷʟʘʪʝʣʴʥʦ. ʉʦʟʜʘʥʠʝ ʚʳʭʦʜʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʥʘ ʦʜʥʦʡ 

ʧʦʜʜʠʘʛʨʘʤʤʝ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʧʦʷʚʣʝʥʠʶ ʥʘ ʜʨʫʛʠʭ ʧʦʜʜʠʘʛʨʘʤʤʘʭ ʚ ʪʦʤ ʞʝ ʩʘʤʦʤ ʤʝʩʪʝ 

ʛʨʘʥʠʮʳ ʩʪʨʫʢʪʫʨʳ. ɽʩʣʠ ʭʦʪʷ ʙʳ ʚ ʦʜʥʦʡ ʧʦʜʜʠʘʛʨʘʤʤʝ ʚʳʭʦʜʥʦʡ ʪʝʨʤʠʥʘʣ ʥʝ ʦʧʨʝʜʝʣʝʥ, 

ʧʦʣʝ ʵʪʦʛʦ ʪʝʨʤʠʥʘʣʘ ʦʢʨʘʰʠʚʘʝʪʩʷ ʚ ʙʝʣʳʡ ʮʚʝʪ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʰʠʙʢʫ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ. ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʷʪʴ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ 

(ʧʦʜʜʠʘʛʨʘʤʤʘʭ). ʂʨʦʤʝ ʪʦʛʦ, ʚʳʭʦʜʥʦʡ ʪʝʨʤʠʥʘʣ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʪʠʧʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʩʣʝʜʫʝʪ ʧʨʘʚʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʧʦ 

ʪʝʨʤʠʥʘʣʫ ʚʳʟʚʘʪʴ ʚʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ ʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪʳ: CreateConstant ʠʣʠ 

CreateControl. 

1.9.1. ʇʨʠʤʝʨʳ 

ʉʣʝʜʫʶʱʠʝ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʉʪʨʫʢʪʫʨʳ ɺʘʨʠʘʥʪʘ 

ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʣʠ ʚʳʯʠʪʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʪʝʨʤʠʥʘʣʘ ʚʘʨʠʘʥʪʘ. 
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ʃʦʛʠʯʝʩʢʘʷ ʉʪʨʫʢʪʫʨʘ ɺʘʨʠʘʥʪʘ 

 

ʈʠʩ.35 ʇʨʠʤʝʨ ʣʦʛʠʯʝʩʢʦʡ ʉʪʨʫʢʪʫʨʳ ɺʘʨʠʘʥʪʘ. 

ʅʘ ʨʠʩʫʥʢʝ 29 ʧʨʠʤʝʨ ʣʦʛʠʯʝʩʢʦʡ ʉʪʨʫʢʪʫʨʳ ɺʘʨʠʘʥʪʘ. 

ɽʩʣʠ ʪʝʨʤʠʥʘʣ ʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ (Boolean), ʩʦʝʜʠʥʝʥʥʦʛʦ ʧʨʦʚʦʜʥʠʢʦʤ ʩ 

ʪʝʨʤʠʥʘʣʦʤ ï ʀʉʊʀʅɸ (TRUE), ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʜʘʥʥʦʡ ʚ 

ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ ʚ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦ ʌʘʨʝʥʛʝʡʪʫ (ʙʣʦʢ-ʜʠʘʛʨʘʤʤʘ ʚ ʮʝʥʪʨʝ (ʨʠʩ.28)), ʝʩʣʠ 

ʃʆɾʔ (FALSE), - ʚʳʧʦʣʥʷʝʪʩʷ ï ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ (ʨʠʩʫʥʦʢ ʩʧʨʘʚʘ). 

ʃʦʛʠʯʝʩʢʘʷ ʉʪʨʫʢʪʫʨʘ ɺʘʨʠʘʥʪʘ  

ʀʟʤʝʥʠʤ ʧʨʝʜʳʜʫʱʠʡ ʧʨʠʤʝʨ. ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ Boolean ʟʘʤʝʥʠʤ ʥʘ 

ʮʝʣʦʯʠʩʣʝʥʥʳʡ. ɼʣʷ ʵʪʦʛʦ, ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʥʘʚʝʜʝʤ ʥʘ ʥʝʛʦ ʢʫʨʩʦʨ ʤʳʰʢʠ ʠ ʚʳʧʦʣʥʠʤ 

ʦʜʥʦʢʨʘʪʥʦʝ ʥʘʞʘʪʠʝ ʧʨʘʚʦʡ ʢʣʘʚʠʰʠ ʤʳʰʢʠ. ɺʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ ʚʳʙʝʨʝʤ ʧʫʥʢʪ 

ReplaceModernKnob. ʉʥʦʚʘ ʥʘʚʝʜʝʤ ʥʘ ʥʝʛʦ ʢʫʨʩʦʨ ʤʳʰʢʠ ʠ ʩʥʦʚʘ ʚʳʧʦʣʥʠʤ 

ʦʜʥʦʢʨʘʪʥʦʝ ʥʘʞʘʪʠʝ ʧʨʘʚʦʡ ʢʣʘʚʠʰʠ ʤʳʰʢʠ. ɺʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ ʚʳʙʝʨʝʤ ʧʫʥʢʪ 

RepresentationByte (ʮʝʣʳʝ ʯʠʩʣʘ ʦʪ 0 ʜʦ 255). ʇʨʠ ʵʪʦʤ ʥʘ ʙʣʦʢʝ ʜʠʘʛʨʘʤʤ ʪʝʨʤʠʥʘʣ 

ʠʟʤʝʥʠʪ ʦʢʨʘʩʢʫ ʩ ʦʨʘʥʞʝʚʦʡ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʝʱʝʩʪʚʝʥʥʳʤ ʯʠʩʣʘʤ) ʥʘ ʩʠʥʶʶ 

(ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʮʝʣʳʤ ʯʠʩʣʘʤ). 

ʇʨʠ ʪʘʢʦʡ ʟʘʤʝʥʝ ʥʘ ʩʝʣʝʢʪʦʨʝ ʩʪʨʫʢʪʫʨʳ ʚʘʨʠʘʥʪʘ ʟʥʘʯʝʥʠʝ ʀʉʊʀʅɸ (TRUE) ʠʟʤʝʥʠʪʩʷ 

ʥʘ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ 1, ʟʥʘʯʝʥʠʝ ʃʆɾʔ (FALSE) ï ʥʘ ʟʥʘʯʝʥʠʝ 0, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʟʥʘʯʝʥʠʝʤ 

ʧʦ ʫʤʦʣʯʘʥʠʶ. 
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ʈʠʩ.36 ʇʨʠʤʝʨ ʮʝʣʦʯʠʩʣʝʥʥʦʡ ʉʪʨʫʢʪʫʨʳ ɺʘʨʠʘʥʪʘ. 

ɼʘʥʥʳʡ ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʠʙʦʨ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʜʘʥʥʦʡ ʚ 

ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ ʚ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦ ʌʘʨʝʥʛʝʡʪʫ ʪʦʣʴʢʦ, ʝʩʣʠ ʥʘ ʵʣʝʤʝʥʪʝ ʫʧʨʘʚʣʝʥʠʷ Knob 

ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ 1, ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝ ʙʫʜʝʪ. 

ʏʪʦʙʳ ʜʦʙʘʚʠʪʴ ʚ ʉʪʨʫʢʪʫʨʫ ʚʘʨʠʘʥʪʘ ʝʱʝ ʚʘʨʠʘʥʪ ʥʝʦʙʭʦʜʠʤʦ ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ 

ʥʘ ʩʝʣʝʢʪʦʨʝ ʉʪʨʫʢʪʫʨʳ ɺʘʨʠʘʥʪʘ ʚʳʙʨʘʪʴ ʧʫʥʢʪ Add Case After ʠʣʠ Add Case Before. 

ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʘ ʵʣʝʤʝʥʪʝ ʫʧʨʘʚʣʝʥʠʷ Knob ʟʥʘʯʝʥʠʠ 5 ʥʘ ʠʥʜʠʢʘʪʦʨʝ 

ʦʪʦʙʨʘʞʘʣʦʩʴ ʟʥʘʯʝʥʠʝ 5. ɼʣʷ ʵʪʦʛʦ ʥʦʚʳʡ ʚʘʨʠʘʥʪ ʚ ʩʪʨʫʢʪʫʨʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʢʘʢ ʥʘ ʨʠʩ.31. 

 

ʈʠʩ.37 ʄʦʜʠʬʠʢʘʮʠʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʥʘ ʨʠʩ.30 
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1.9.2. ʆʧʨʝʜʝʣʝʥʠʝ ɺʘʨʠʘʥʪʦʚ 

ʆʧʨʝʜʝʣʝʥʠʝ ɺʘʨʠʘʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʙʦ ʚʳʙʦʨʦʤ ʟʥʘʯʝʥʠʷ ʥʘ ʩʝʣʝʢʪʦʨʝ ʉʪʨʫʢʪʫʨʳ 

ɺʘʨʠʘʥʪʘ ʣʠʙʦ ʚʚʦʜʦʤ ʟʥʘʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ ɺɺʆɼ ʊɽʂʉʊɸ (<ɸ>). ʕʪʦ 

ʟʥʘʯʝʥʠʝ ʩʝʣʝʢʪʦʨʘ ɺʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʚʳʙʦʨʝ ɺʘʨʠʘʥʪʘ. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ɺʘʨʠʘʥʪʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ: ʝʜʠʥʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʧʠʩʢʠ ʠ ʜʠʘʧʘʟʦʥ 

ʟʥʘʯʝʥʠʡ. ʉʧʠʩʢʠ ʟʥʘʯʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʚʝʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʯʝʨʝʟ ʟʘʧʷʪʫʶ, ʢ 

ʧʨʠʤʝʨʫ, - 1, 4, 6. ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 10..20, ʪ.ʝ. ʚʘʨʠʘʥʪ ʦʧʨʝʜʝʣʝʥ 

ʟʥʘʯʝʥʠʷʤʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 10 ʜʦ 20 ʚʢʣʶʯʠʪʝʣʴʥʦ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʘʨʠʘʥʪʘ ʪʘʢʞʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʪʢʨʳʪʳʝ ʜʠʘʧʘʟʦʥʳ. ʂ ʧʨʠʤʝʨʫ, ʜʠʘʧʘʟʦʥ ..100 ʧʨʠʩʚʘʠʚʘʝʪ ɺʘʨʠʘʥʪʫ ʚʩʝ 

ʟʥʘʯʝʥʠʷ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʳʝ 100. ʊʘʢʞʝ ʤʦʞʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ɺʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʙʠʥʘʮʠʶ ʩʧʠʩʢʦʚ ʠ ʜʠʘʧʘʟʦʥʦʚ. ʅʘʧʨʠʤʝʨ, ..5, 6, 7..10, 12, 13, 14. ɽʩʣʠ ɺʳ ʚʚʦʜʠʪʝ 

ʟʥʘʯʝʥʠʷ ʩʝʣʝʢʪʦʨʘ, ʚʢʣʶʯʘʶʱʠʝ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʜʠʘʧʘʟʦʥʳ, ʩʪʨʫʢʪʫʨʘ ɺʘʨʠʘʥʪʘ 

ʧʨʝʦʙʨʘʟʫʝʪ ʟʘʧʠʩʴ ʟʥʘʯʝʥʠʷ ʚ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʫʶ ʬʦʨʤʫ. ʇʨʝʜʳʜʫʱʠʡ ʧʨʠʤʝʨ ʙʫʜʝʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥ ʢ ..10,12..14. 

ɿʥʘʯʝʥʠʷ ʩʝʣʝʢʪʦʨʘ ɺʘʨʠʘʥʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʪʦʛʦ ʞʝ ʪʠʧʘ, ʯʪʦ ʠ ʪʠʧ ʜʘʥʥʳʭ ʦʙʲʝʢʪʘ, 

ʩʦʝʜʠʥʝʥʥʦʛʦ ʩ ʪʝʨʤʠʥʘʣʦʤ ʩʝʣʝʢʪʦʨʘ ɺʘʨʠʘʥʪʘ. ɿʥʘʯʝʥʠʝ ʩʝʣʝʢʪʦʨʘ ɺʘʨʠʘʥʪʘ, ʦʢʨʘʰʝʥʥʦʝ 

ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʠʣʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʵʪʦ ʟʥʘʯʝʥʠʝ 

ʧʝʨʝʜ ʟʘʧʫʩʢʦʤ ʩʪʨʫʢʪʫʨʳ, ʠʥʘʯʝ ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʠʙʦʨ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ. ʅʝʣʴʟʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʷ ʩʝʣʝʢʪʦʨʘ ɺʘʨʠʘʥʪʘ, ʪʘʢ ʢʘʢ ʚʦʟʤʦʞʥʳ 

ʦʰʠʙʢʠ ʦʢʨʫʛʣʝʥʠʷ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʪʫʘʮʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ɽʩʣʠ ɺʳ ʩʦʝʜʠʥʷʝʪʝ 

ʚʝʱʝʩʪʚʝʥʥʳʡ ʪʠʧ ʩ ʪʝʨʤʠʥʘʣʦʤ ʩʝʣʝʢʪʦʨʘ ɺʘʨʠʘʥʪʘ, LabVIEW ʦʢʨʫʛʣʷʝʪ ʵʪʦ ʟʥʘʯʝʥʠʝ ʜʦ 

ʙʣʠʞʘʡʰʝʛʦ ʯʝʪʥʦʛʦ ʮʝʣʦʛʦ. ɽʩʣʠ ʚʝʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʚʝʜʝʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʩʝʣʝʢʪʦʨ ɺʘʨʠʘʥʪʘ, ʪʦ ʦʥʦ ʦʢʨʘʰʠʚʘʝʪʩʷ ʚ ʢʨʘʩʥʳʡ ʮʚʝʪ ʠ ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʘʣʝʥʦ ʠʣʠ 

ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʦ. 
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2. ɻɽʅɽʈɸʎʀʗ, ɸʅɸʃʀɿ ʀ ʆɹʈɸɹʆʊʂɸ ʉʀɻʅɸʃʆɺ 

2.1. ɻʝʥʝʨʘʮʠʷ ʩʠʛʥʘʣʦʚ 

ɺ ʩʨʝʜʝ LabVIEW ʨʘʟʣʠʯʘʶʪ ʮʠʬʨʦʚʳʝ ʠ çʘʥʘʣʦʛʦʚʳʝè ʩʠʛʥʘʣʳ. ʎʠʬʨʦʚʳʝ ʤʦʛʫʪ 

ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʜʚʘ ʟʥʘʯʝʥʠʷ 0 ʠʣʠ 1. ʊʘʢʠʝ ʩʠʛʥʘʣʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʦʩʪʦʷʥʠʝ ʚʭʦʜʦʡ ʠʣʠ 

ʚʳʭʦʜʥʦʡ ʮʠʬʨʦʚʦʡ ʣʠʥʠʠ, ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʣʠʥʠʡ (ʨʝʛʠʩʪʨʘ). ʂ ʮʠʬʨʦʚʳʤ ʩʠʛʥʘʣʘʤ 

ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʦʚ. ʎʠʬʨʦʚʳʤ ʩʠʛʥʘʣʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʣʦʛʠʯʝʩʢʠʝ (Boolean) ʠʩʪʦʯʥʠʢʠ/ʧʨʠʝʤʥʠʢʠ ʜʘʥʥʳʭ. çɸʥʘʣʦʛʦʚʳʝè ʩʠʛʥʘʣʳ ʧʨʠʥʠʤʘʶʪ 

ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ, ʜʦʧʫʩʢʘʝʤʳʭ ʠʭ ʯʠʩʣʦʚʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ (Numeric), ʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʬʫʥʢʮʠʷʤʠ ʚʨʝʤʝʥʠ, ʯʘʩʪʦʪʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʠ ʪ.ʜ. ʅʠʞʝ ʤʳ ʙʫʜʝʤ ʠʤʝʪʴ ʜʝʣʦ 

ʪʦʣʴʢʦ ʩ çʘʥʘʣʦʛʦʚʳʤʠè ʩʠʛʥʘʣʘʤʠ. ʂʘʚʳʯʢʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʨʝʘʣʴʥʳʡ 

ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʜʦʩʪʫʧʥʦʡ ʢʦʤʧʴʶʪʝʨʫ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ, ʪ.ʝ. ï ʢʦʥʝʯʥʳʤ 

ʯʠʩʣʦʤ ʦʪʩʯʝʪʦʚ, ʧʨʦʢʚʘʥʪʦʚʘʥʥʳʭ ʧʦ ʫʨʦʚʥʶ. ɹʝʟ ʧʨʠʚʷʟʢʠ ʢʦ ʚʨʝʤʝʥʠ (ʠʣʠ ʜʨʫʛʦʡ 

ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʥʦʡ) ʪʘʢʦʡ ʩʠʛʥʘʣ ʝʩʪʴ ʧʨʦʩʪʦ ʯʠʩʣʦʚʦʡ ʤʘʩʩʠʚ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʦ 

LabVIEW ʜʣʷ ʪʘʢʠʭ ʩʠʛʥʘʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʪʝʨʤʠʥ çPatternè, ʯʪʦ ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (ʦʪʩʯʝʪʦʚ ʩʠʛʥʘʣʘ). ʆʮʠʬʨʦʚʘʥʥʳʡ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥ ʩ ɸʎʇ ʚʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʡ ʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʤʘʩʩʠʚʦʤ. ʅʝʩʢʦʣʴʢʦ ʩʠʛʥʘʣʦʚ, 

ʧʦʩʪʫʧʠʚʰʠʭ ʯʝʨʝʟ ɸʎʇ ʩ ʦʜʥʦʪʠʧʥʳʭ ʜʘʪʯʠʢʦʚ (ʢʘʥʘʣʦʚ), ʦʙʨʘʟʫʶʪ 2-ʤʝʨʥʳʡ ʤʘʩʩʠʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 2-ʤʝʨʥʦʤ ʩʠʛʥʘʣʝ. ɺ LabVIEW ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʳʡ 

ʬʦʨʤʘʪ (ʢʣʘʩʪʝʨ) ʜʘʥʥʳʭ ï Waveform (ʥʝʫʜʘʯʥʳʡ çʧʝʨʝʚʦʜè ï ʦʩʮʠʣʣʦʛʨʘʤʤʘ), ʚ ʢʦʪʦʨʦʤ 

ʩʦʭʨʘʥʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʙʩʦʣʶʪʥʦʡ ʚʨʝʤʝʥʥʦʡ ʧʨʠʚʷʟʢʝ ʩʠʛʥʘʣʘ: ʚʨʝʤʷ ʧʝʨʚʦʛʦ ʦʪʩʯʝʪʘ 

ʠ ʰʘʛ ʤʝʞʜʫ ʧʦʩʣʝʜʫʶʱʠʤʠ. ɺʇ ʠʟ ʙʠʙʣʠʦʪʝʢʠ DAQmx ʜʦʧʫʩʢʘʶʪ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʢʘʢ 

ʤʘʩʩʠʚʦʚ, ʪʘʢ ʠ ʦʩʮʠʣʣʦʛʨʘʤʤ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʟʘʙʦʪʠʪʴʩʷ ʦʙ ʫʢʘʟʘʥʠʠ ʯʘʩʪʦʪʳ ʧʦʜʘʯʠ 

ʜʘʥʥʳʭ ʥʘ ʎɸʇ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ: ʝʩʣʠ ʵʪʦ ʜʦʧʫʩʢʘʝʪʩʷ ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʘ ʚʳʭʦʜʝ ʧʦʣʫʯʠʪʩʷ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʩ ʧʨʘʚʠʣʴʥʳʤ ʚʨʝʤʝʥʥʳʤ 

ʤʘʩʰʪʘʙʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʩʛʝʥʝʨʠʨʦʚʘʪʴ ʩʠʛʥʘʣè ʚ LabVIEW ʦʟʥʘʯʘʝʪ çʩʦʟʜʘʪʴ ʤʘʩʩʠʚè. 

ɽʛʦ ʚʨʝʤʝʥʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʧʦʟʜʥʝʝ, ʠʣʠ ʚʦʦʙʱʝ ʦʙʦʡʪʠʩʴ ʙʝʟ ʵʪʦʛʦ. 

ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ ʝʱʝ ʦʜʥʫ ʪʦʥʢʦʩʪʴ: ʧʦ ʫʤʦʣʯʘʥʠʶ, ʥʘ ʚʳʭʦʜʝ ɺʇ DAQmx Read ʧʦʣʫʯʘʶʪʩʷ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ. ɼʠʘʧʘʟʦʥ ʠʭ ʠʟʤʝʥʝʥʠʷ ʠ ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ, ʚʳʙʨʘʥʥʳʤʠ ʚ ɺʇ DAQmx Create Channel.vi ʠ 

ʨʘʟʨʷʜʥʦʩʪʴʶ ɸʎʇ (ʪʠʧʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ï 16, ʯʪʦ ʜʘʝʪ ʜʠʘʧʘʟʦʥ ʮʝʣʳʭ ʯʠʩʝʣ ʩʦ ʟʥʘʢʦʤ ʦʪ ï2
15
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ʜʦ +2
15
). ɺʇ DAQmx Read ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ ʥʘ ʚʳʭʦʜ ʠ ʮʝʣʳʝ ʯʠʩʣʘ ʙʝʟ ʚʩʷʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ.  

ɼʣʷ ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʦʚ - ʤʘʩʩʠʚʦʚ (ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ) ʚ LabVIEW ʠʤʝʝʪʩʷ 

ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɺʦ-ʧʝʨʚʳʭ, ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ ʠʟ 

ʧʘʣʠʪʨʳ Numeric, ʚʳʟʳʚʘʷ ʠʭ ʮʠʢʣʠʯʝʩʢʠ. ʅʘʣʠʯʠʝ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʫʞʝ ʥʘ ʵʪʦʤ 

ʵʪʘʧʝ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʢ ʥʠʤ ʰʫʤ. ʀʩʧʦʣʴʟʫʷ ʫʟʣʳ Expression Node ʠ Formel Node, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʢʘʞʜʳʡ ʦʪʩʯʝʪ ʩʠʛʥʘʣʘ ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ ʢʘʢ ʬʫʥʢʮʠʶ ʝʛʦ ʥʦʤʝʨʘ.  ɺʦ-ʚʪʦʨʳʭ, ʩ 

ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʬʫʥʢʮʠʡ Signal Generation ʠʟ ʧʘʣʠʪʨʳ Signal Processing ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʨʷʜ ʩʪʘʥʜʘʨʪʥʳʭ ʩʠʛʥʘʣʦʚ. ʕʪʠ ʬʫʥʢʮʠʠ ʛʝʥʝʨʠʨʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʪʩʯʝʪʦʚ. ɺ-

ʪʨʝʪʴʠʭ, ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ  ɺʇ Waveform Generation ʠʟ ʧʘʣʠʪʨʳ Signal Processing 

ʩʠʛʥʘʣʳ ʤʦʞʥʦ ʩʨʘʟʫ ʩʦʟʜʘʚʘʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʳʤʠ ʚʦ ʚʨʝʤʝʥʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʳʝ ɺʇ 

ʥʘʧʠʩʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʡ Signal Generation ʚ ʢʘʯʝʩʪʚʝ ɺʇʇ.  

2.1.1. ɻʝʥʝʨʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ ʠʟ ʧʘʣʠʪʨʳ Numeric ʠ ʮʠʢʣʘ For Loop 

 

 

 

ʈʠʩ.38  ʉʦʟʜʘʥʠʝ ʩʠʥʫʩʦʠʜʳ ʠ ʢʦʩʠʥʫʩʦʠʜʳ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ ʕʡʣʝʨʘ  

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʘʫʥʜʥʦʡ ʘʨʠʬʤʝʪʠʢʠ ʜʣʷ ʟʘʜʘʥʠʷ ʬʘʟʳ ʢʦʤʣʝʢʩʥʦʡ 

ʵʢʩʧʦʥʝʥʪʳ.  
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ʈʠʩ.39 ʉʦʟʜʘʥʠʝ çʟʘʰʫʤʣʝʥʥʦʡè ʢʦʩʠʥʫʩʦʠʜʳ ʩ ʧʦʤʦʱʴʶ ʫʟʣʘ Expression Node ʠ ʛʝʥʝʨʘʪʦʨʘ 

ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ. 
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2.1.2. ɻʝʥʝʨʘʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ɺʇ ʠʟ Signal ProcessingWaveform 

Generation 

 

 

ʈʠʩ.40. ɻʝʥʝʨʘʮʠʷ ʦʩʮʠʣʣʦʛʨʘʤʤ ʨʘʟʣʠʯʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʰʫʤʘ ʩ 

ʧʦʤʦʱʴʶ ɺʇ Basic Function Generator.vi ʠ Gaussian White Noise Waveform.vi 

(Wave_form_gen.vi). ʇʘʨʘʤʝʪʨʳ ʢʚʘʥʪʦʚʘʥʠʷ  ʥʘ ʦʙʘ ɺʇ ʧʦʩʪʫʧʘʶʪ ʩ ʦʜʥʦʛʦ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ çʂʚʘʥʪʦʚʘʥʠʝè. ɼʣʷ ʩʫʤʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʠ ʰʫʤʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʠʤʦʨʬʥʘʷ ʬʫʥʢʮʠʷ ʩʣʦʞʝʥʠʷ. ɽʩʣʠ ʧʘʨʘʤʝʪʨʳ ʢʚʘʥʪʦʚʘʥʠʷ ʙʫʜʫʪ 

ʦʪʣʠʯʘʪʴʩʷ, ʧʨʠ ʩʫʤʤʠʨʦʚʘʥʠʠ ʚʦʟʥʠʢʥʝʪ ʦʰʠʙʢʘ. ɼʦʩʪʫʧ ʢ ʚʨʝʤʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʜʘʝʪ ʬʫʥʢʮʠʷ Get Waveform Components ʩ ʧʘʣʠʪʨʳ 

Waveform.  ʀʥʜʠʢʘʪʦʨ çɼʘʪʘè ʧʫʩʪ. ʏʪʦʙʳ ʟʘʧʠʩʘʪʴ ʚ ʥʝʛʦ ʩʠʩʪʝʤʥʦʝ ʚʨʝʤʷ 

ʢʦʤʧʴʶʪʝʨʘ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʫʥʢʮʠʝʡ Get DateTime in Second ʩ ʧʘʣʠʪʨʳ 

Time&Dialog ʠ Build Waveform ʩ ʧʘʣʠʪʨʳ Waveform, ʚʢʣʶʯʠʚ ʝʝ ʚ ʨʘʟʨʳʚ ʚʳʭʦʜʥʦʛʦ 

ʧʨʦʚʦʜʥʠʢʘ ɺʇ ï ʛʝʥʝʨʘʪʦʨʘ ʩʪʘʥʜʘʨʪʥʳʭ ʬʫʥʢʮʠʡ.  
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2.2. ɸʥʘʣʠʟ ʩʠʛʥʘʣʦʚ ʚ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʩ ʧʦʤʦʱʴʶ ʜʠʩʢʨʝʪʥʦʛʦ ʌʫʨʴʝ-

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ɼʇʌ) ʠ ʙʳʩʪʨʦʛʦ ʌʫʨʴʝ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ɹʇʌ) 

ɸʣʛʦʨʠʪʤ, ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʜʣʷ ʧʝʨʝʚʦʜʘ ʚʳʙʦʨʦʢ ʜʘʥʥʳʭ ʠʟ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚ 

ʯʘʩʪʦʪʥʫʶ, ʠʟʚʝʩʪʝʥ ʢʘʢ ɼʠʩʢʨʝʪʥʦʝ ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʠʣʠ ɼʇʌ. ʆʥ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʠʢʣʘʜʥʦʡ ʤʝʭʘʥʠʢʠ, ʘʢʫʩʪʠʢʠ, 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʤʝʜʠʮʠʥʝ, ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. 

ɽʩʣʠ ʩʠʛʥʘʣ ʦʮʠʬʨʦʚʳʚʘʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ ʚʳʙʦʨʢʠ (ʢʚʘʥʪʦʚʘʥʠʷ) fs ɻʮ , ʪʦ ʚʨʝʤʝʥʥʦʡ 

ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʦʪʩʯʝʪʘʤʠ (ʪʦ ʝʩʪʴ, ʠʥʪʝʨʚʘʣ ʚʳʙʦʨʢʠ ) ʙʫʜʝʪ Dt , ʛʜʝ : 
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ɺʳʙʦʨʢʠ ʩʠʛʥʘʣʘ ʦʙʦʟʥʘʯʝʥʳ x[i], 0 1-¢¢ Ni  (ʪʦ ʝʩʪʴ, ʠʤʝʝʪʩʷ N ʦʪʩʯʝʪʦʚ). ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ ʵʪʠʭ N ʦʪʩʯʝʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʩ 

ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ 
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ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ X[k], 0 ¢ k¢Nï1  ʷʚʣʷʝʪʩʷ ʯʘʩʪʦʪʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ x[i]. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʠ ʚʨʝʤʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ x , ʠ ʯʘʩʪʦʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ X ʠʤʝʶʪ ʚʩʝʛʦ N 

ʦʪʩʯʝʪʦʚ. ɸʥʘʣʦʛʠʯʥʦ ʚʨʝʤʝʥʥʦʤʫ ʠʥʪʝʨʚʘʣʫ Dt ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ x ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ, 

ʤʳ ʠʤʝʝʤ ʯʘʩʪʦʪʥʳʡ ʠʥʪʝʨʚʘʣ 
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ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ X ʚ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ. ʀʥʪʝʨʚʘʣ Df ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ ʢʘʢ ʯʘʩʪʦʪʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʥʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ (ʫʤʝʥʴʰʝʥʠʝ Df ) ʥʫʞʥʦ 
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ʣʠʙʦ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʦʪʩʯʝʪʦʚ N (ʩ ʪʦʡ ʞʝ fs ), ʣʠʙʦ ʫʤʝʥʴʰʠʪʴ ʯʘʩʪʦʪʫ ʚʳʙʦʨʢʠ fs (ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʤ N). 

ʇʦʩʢʦʣʴʢʫ ɼʇʌ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ, ʦʥʦ ʥʝʩʝʪ ʜʚʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʷ ï ʦʙ ʘʤʧʣʠʪʫʜʝ ʠ  ʬʘʟʝ. ɼʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ɼʇʌ 

ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ N/2 (ʧʦʢʘʟʘʪʝʣʴ ʅʘʡʢʚʠʩʪʘ) ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

|X[k]|= |X[N ï k]| 

ʠ      ʬʘʟʘ (X[k]) = ï ʬʘʟʘ ( X[N ï k] ) 

ɺ ʪʝʨʤʠʥʘʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʪʦʡ ʩʠʤʤʝʪʨʠʠ, ʤʳ ʛʦʚʦʨʠʤ, ʯʪʦ 

ʚʝʣʠʯʠʥʘ X[k] ʯʝʪʥʘ, ʘ ʬʘʟʘ (X[k]) ï ʥʝʯʝʪʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʘʩʪʦʪʳ ȹfÖN/2. ʂʦʥʝʯʥʳʤ 

ʵʬʬʝʢʪʦʤ ʵʪʦʡ ʩʠʤʤʝʪʨʠʠ ʚ ɼʇʌ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʢʦʧʠʷ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ N ʢʦʤʧʣʝʢʩʥʳʭ ʚʳʙʦʨʢʘʭ ɼʇʌ. ɹʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ ʧʦʚʪʦʨʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʷʪʴ ʠʣʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʪʦʣʴʢʦ 

ʧʦʣʦʚʠʥʫ ʦʪʩʯʝʪʦʚ ɼʇʌ ʨʝʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ, ʘ ʜʨʫʛʘʷ ʧʦʣʦʚʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ, ʠʩʭʦʜʷ 

ʠʟ ʩʚʦʡʩʪʚ ʩʠʤʤʝʪʨʠʠ. 

ʇʨʷʤʦʝ ʧʨʠʤʝʥʝʥʠʝ ɼʇʌ ʜʣʷ N ʚʳʙʦʨʦʢ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ N
2
 ʩʣʦʞʥʳʭ 

ʦʧʝʨʘʮʠʡ. ʆʜʥʘʢʦ, ʝʩʣʠ ʨʘʟʤʝʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʝʩʪʴ 2 ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ, N = 2
m
, ʛʜʝ 

m = 1, 2, 3, é ʚʳʯʠʩʣʝʥʠʝ ɼʇʌ ʤʦʞʝʪ ʙʳʪʴ ʩʦʢʨʘʱʝʥʦ ʧʨʠʤʝʨʥʦ ʜʦ N log2(N) ʦʧʝʨʘʮʠʡ. ʕʪʦ 

ʜʝʣʘʝʪ ʚʳʯʠʩʣʝʥʠʷ ɼʇʌ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ, ʠ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʩʠʛʥʘʣʦʚ 

(DSP) ʵʪʠ ʘʣʛʦʨʠʪʤʳ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ɹʳʩʪʨʦʛʦ ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ (ɹʇʌ). 

ɹʇʌ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʘʣʛʦʨʠʪʤ ʙʳʩʪʨʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ɼʇʌ, ʝʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʪʩʯʝʪʦʚ 

(N) ʨʘʚʥʦ 2 ʚ ʥʝʢʦʪʦʨʦʡ ʮʝʣʦʡ ʩʪʝʧʝʥʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ɹʇʌ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʦ 

ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʠʥʘʤʠ (ʥʘʧʨʠʤʝʨ, ʨʘʚʥʳʤʠ ʧʨʦʠʟʚʝʜʝʥʠʶ 

ʥʝʙʦʣʴʰʠʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ). 

ʇʨʝʠʤʫʱʝʩʪʚʘ ɹʇʌ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʢʦʨʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʤʷʪʠ. 

ʈʘʟʤʝʨ ʚʭʦʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʦʜʥʘʢʦ, ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʝʧʝʥʴʶ ʯʠʩʣʘ 2. ɼʇʌ ʤʦʞʝʪ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʣʶʙʦʡ ʜʣʠʥʳ, ʥʦ ɼʇʌ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ɹʇʌ, ʠ ʠʩʧʦʣʴʟʫʝʪ 

ʙʦʣʴʰʝ ʧʘʤʷʪʠ, ʪʘʢ ʢʘʢ ʜʦʣʞʥʦ ʨʝʟʝʨʚʠʨʦʚʘʪʴ ʤʝʩʪʦ ʧʦʜ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʦ 

ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʷʭ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʤʝʨ ʚʭʦʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʩʪʝʧʝʥʠ ʯʠʩʣʘ 2, ʥʘʜʦ ʜʦʙʘʚʠʪʴ ʚ ʝʝ ʢʦʥʝʮ ʩʪʦʣʴʢʦ ʥʫʣʝʡ, ʯʪʦʙʳ ʦʙʱʝʝ ʯʠʩʣʦ 

ʦʪʩʯʝʪʦʚ ʙʳʣʦ ʨʘʚʥʦ ʙʦʣʴʰʝʤʫ ʙʣʠʞʘʡʰʝʤʫ ʟʥʘʯʝʥʠʶ 2-ʭ ʚ ʩʪʝʧʝʥʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʝʩʪʴ 10 
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ʦʪʩʯʝʪʦʚ ʩʠʛʥʘʣʘ, ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ 6 ʥʫʣʝʡ ʠ ʧʦʣʫʯʠʪʴ ʦʙʱʝʝ ʯʠʩʣʦ ʚʳʙʦʨʦʢ, ʨʘʚʥʦʝ 16-ʪʠ 

(=2
4
ð ʯʪʦ ʝʩʪʴ 2 ʚ ʩʪʝʧʝʥʠ).  ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ  ʧʨʦʮʝʜʫʨʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ Zero 

Padder.vi ʠʟ Signal Processing Signal Operation. 

ɺ ʜʦʙʘʚʣʝʥʠʝ ʢ ʪʦʤʫ, ʯʪʦ ʦʙʱʝʝ ʯʠʩʣʦ ʚʳʙʦʨʦʢ ʜʦʚʦʜʠʪʩʷ ʜʦ 2-ʭ ʚ ʩʪʝʧʝʥʠ ʠ ʪʦʛʜʘ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ɹʇʌ, ʜʦʙʘʚʣʝʥʠʝ ʥʫʣʝʡ ʪʘʢʞʝ 

ʫʚʝʣʠʯʠʚʘʝʪ ʯʘʩʪʦʪʥʫʶ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ (ʥʘʧʦʤʠʥʘʝʤ, ʯʪʦ Df = fs/N) ʧʫʪʝʤ 

ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʪʩʯʝʪʦʚ N. ʕʪʦʪ ʤʝʪʦʜ, ʦʜʥʘʢʦ, ʥʝ ʦʩʦʙʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʮʝʥʦʯʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ ʯʘʩʪʦʪʳ, ʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʧʦʣʷʮʠʶ ʚ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ. 

 ʌʦʨʤʫʣʘ ʜʣʷ ɹʇʌ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʱʝʥʘ, ʪ.ʝ. ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ ʩʧʝʢʪʨʫ ʤʦʞʝʪ ʙʳʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥ ʜʠʩʢʨʝʪʥʳʡ ʞʝ ʩʠʛʥʘʣ: 
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ʕʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʆʙʨʘʪʥʳʤ ɼʠʩʢʨʝʪʥʳʤ ʇʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʌʫʨʴʝ (ʆɼʇʌ). 

ʇʨʠ N=2
m
 ʝʛʦ ʚʳʯʠʩʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʆɹʇʌ (IFFT).  

2.3. ɺʠʨʪʫʘʣʴʥʳʝ ʧʨʠʙʦʨʳ ɹʇʌ (FFT ʠ FFT
-1
) ʚ ʧʘʣʠʪʨʝ Signal Processing 

Transforms 

ʅʘʨʷʜʫ ʩ ʥʘʙʦʨʦʤ ɺʇ ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʦʚ Signal ProcessingSignal Generation, 

ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚ ʧʘʨʘʛʨʘʬʝ 2.1., ʙʠʙʣʠʦʪʝʢʘ Signal Processing ʩʦʜʝʨʞʠʪ ʧʦʜʨʘʟʜʝʣʳ  

Transforms, Signal Operation, Filters ʠ Windows. ɺʇ, ʢʦʪʦʨʳʝ ʚʳʯʠʩʣʷʶʪ ɼʇʌ ʠ ʆɼʇʌ 

ʩʠʛʥʘʣʘ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʜʨʘʟʜʝʣʝ  Signal Processing Transforms. ʇʨʠ N=2
m
 ʵʪʠ ɺʇ ʨʝʘʣʠʟʫʶʪ 

ʘʣʛʦʨʠʪʤ ɹʇʌ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʚʳʯʠʩʣʷʝʪʩʷ ɼʇʌ. ʅʘ ʚʭʦʜ ɼʇʌ ʤʦʞʥʦ ʧʦʜʘʪʴ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʠ ʢʦʤʧʣʝʢʩʥʳʡ (ʘʥʘʣʠʪʠʯʝʩʢʠʡ) ʩʠʛʥʘʣʳ. ʅʘ ʚʳʭʦʜʝ ʢʘʢ ɼʇʌ, ʪʘʢ ʠ ʆɼʇʌ, 

ʚʩʝʛʜʘ ʧʦʣʫʯʠʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ. ɼʇʌ ʠ ʆɼʇʌ ʧʨʠʥʠʤʘʶʪ ʥʘ ʚʭʦʜ 

ʦʜʥʦ- ʠ ʜʚʫʤʝʨʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʩʠʛʥʘʣʦʚ, ʧʦʨʦʞʜʘʝʤʳʭ ʬʠʟʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ-ʟʥʘʯʥʳ. ʅʦ 

ʚ ʨʘʜʠʦ- ʠ ʛʠʜʨʦʣʦʢʘʮʠʠ,  ʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʚ ʧʨʦʮʝʩʩʝ 

ʤʦʜʫʣʷʮʠʠ/ʜʝʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʳ ʦʯʝʥʴ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ çʩʠʥʬʘʟʥʦʡè ʠ 

çʢʚʘʜʨʘʪʫʨʥʦʡè ʢʦʤʧʦʥʝʥʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʥʬʘʟʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʜʦʣʞʥʘ ʠʛʨʘʪʴ ʨʦʣʴ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ɹʇʌ, ʘ ʢʚʘʜʨʘʪʫʨʥʘʷ ï ʤʥʠʤʦʡ. ʉʧʝʢʪʨ 

ʪʘʢʦʛʦ ʩʠʛʥʘʣʘ ʘʩʩʠʤʝʪʨʠʯʝʥ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥ ʫʞʝ ʥʝ ʩʦʜʝʨʞʠʪ ʠʟʙʳʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʇʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʩʭʝʤʘ ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʨʦʮʝʩʩ ʦʜʥʦʧʦʣʦʩʥʦʡ ʤʦʜʫʣʷʮʠʠ, ʢʦʪʦʨʘʷ, ʝʩʣʠ 

ʦʪʚʣʝʯʴʩʷ ʦʪ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʜʨʦʙʥʦʩʪʝʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʜʚʠʛ ʩʧʝʢʪʨʘ ʥʠʟʢʦʯʘʩʪʦʥʦʛʦ 

ʩʠʛʥʘʣʘ x(t), ʩʦʜʝʨʞʘʱʝʛʦ ʧʝʨʝʜʘʚʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ,  ʧʦ ʯʘʩʪʦʪʥʦʡ ʦʩʠ ʥʘ ʚʝʣʠʯʠʥʫ w0. 

ʋʤʝʩʪʥʦ ʚʩʧʦʤʥʠʪʴ ʟʜʝʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʚʦʡʩʪʚʦ ʌʫʨʴʝ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

 

ɿʘʜʘʥʠʝ. ʈʘʟʨʘʙʦʪʘʪʴ ɺʇ, ʢʦʪʦʨʳʡ ʤʦʜʝʣʠʨʫʝʪ  ʘʣʛʦʨʠʪʤ ʦʜʥʦʧʦʣʦʩʥʦʡ ʤʦʜʫʣʷʮʠʠ. 

ɼʣʷ ʛʝʥʝʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢʦʡ-ʣʠʙʦ ɺʇ ʠʟ ʥʘʙʦʨʘ Signal 

ProcessingSignal Generation, ʛʝʥʝʨʠʨʫʶʱʠʡ ʩʠʛʥʘʣ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ. ʉʨʘʚʥʠʪʴ 

ʩʧʝʢʪʨʳ ʩʠʛʥʘʣʦʚ x(t) ʠ ʫ(t) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʦʡ w0  

ʠ ʰʠʨʠʥʦʡ ʩʧʝʢʪʨʘ x(t).  

ɺ ʧʦʜʨʘʟʜʝʣʝ Signal Processing Spectral ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʢʞʝ ʨʷʜ ɺʇ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ: Power Spectrum.vi, Auto Power 

Spectrum.vi, Cross Power Spectrum ʠ ʪ.ʜ., ʅʝʢʦʪʦʨʳʝ  ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

ɻʠʣʴʙʝʨʪʘ (Fast Hilbert Transform.vi ʠ Inverse Fast Hilbert Transform.vi), ʍʘʨʪʣʠ (FHT.vi ʠ 

IFHT.vi) ʠ ʪ.ʜ. ʩʦʜʝʨʞʘʪʩʷ ʚ ʧʦʜʧʘʣʠʪʨʝ Transforms. ʀʭ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ 

ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ɻʠʣʴʙʝʨʪʘ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʥʠʞʝ.  

2.4. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʩʠʛʥʘʣʦʚ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʩ ʧʦʤʦʱʴʶ ʩʚʝʨʪʢʠ ʠ 

ʢʦʨʨʝʣʷʮʠʠ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ɻʠʣʴʙʝʨʪʘ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ.  

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʥʘʨʷʜʫ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʧʘʣʠʪʨʝ Signal 

Processing ʩʦʜʝʨʞʘʪʩʷ ɺʇ ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʦʚ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ: Signal Processing Signal 

Operation. ʄʳ ʦʛʨʘʥʠʯʠʤʩʷ ʟʜʝʩʴ ʪʦʣʴʢʦ ʩʚʝʨʪʢʦʡ (Convolution.vi) ʠ ʚʟʘʠʤʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ 

(Cross Correlation.vi). ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ N=2
m
 ʩʚʝʨʪʢʘ ʠ ʢʦʨʨʝʣʷʮʠʷ ʚʳʯʠʩʣʷʶʪʩʷ ʯʝʨʝʟ ɹʇʌ 

ʠ ʆɹʇʌ (ʚʩʧʦʤʥʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʦʨʝʤʳ!).  ʇʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʧʨʠʤʝʨ ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʬʠʣʴʪʨʘʮʠʶ, ʢʦʪʦʨʘʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʩʚʦʜʠʪʩʷ ʢ 

ʚʳʯʠʩʣʝʥʠʶ ʚʟʘʠʤʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʟʘʜʝʨʞʘʥʥʦʛʦ ʠʟʣʫʯʝʥʥʦʛʦ ʠ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʦʚ. ʅʠʞʥʠʡ 

ʛʨʘʬʠʢ ʥʘ ʨʠʩ.41 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʃʏʄ ʩʠʛʥʘʣ ʩ ʠʩʭʦʜʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 128 ʦʪʩʯʝʪʦʚ ʠ 

x(t) y(t) = x(t) cos(w0t) ï jx(t) sin(w0t) ʭ 

e
-
jɤ0t ʇʝʨʝʤʥʦʞʠʪʝʣʴ 
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ʘʤʧʣʠʪʫʜʦʡ 1 ʩʞʠʤʘʝʪʩʷ ʜʦ ʢʦʨʦʪʢʦʛʦ ʠʤʧʫʣʴʩʘ, ʘʤʧʣʠʪʫʜʘ ʢʦʪʦʨʦʛʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʜʝʩʷʪʢʠ 

ʨʘʟ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʚʝʨʪʢʘ ʥʝ ʜʘʝʪ ʥʫʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ.  

 

 

 

 

ʈʠʩ.41 ʉʨʘʚʥʝʥʠʝ ʢʦʨʨʝʣʷʮʠʠ ʠ ʩʚʝʨʪʢʠ ʥʘ ʧʨʠʤʝʨʝ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʃʏʄ-ʩʠʛʥʘʣʘ  

 

ɿʘʜʘʥʠʝ.  ʅʘ ʦʩʥʦʚʝ ɺʇ ʨʠʩ.41 ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʠʤʧʫʣʴʩʥʦʡ ʣʦʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɼʣʷ ʵʪʦʛʦ ʚʚʝʩʪʠ ʙʣʦʢ ʛʝʥʝʨʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʵʭʦʩʠʛʥʘʣʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʘʜʝʨʞʢʘʤʠ ʠ 

ʘʤʧʣʠʪʫʜʘʤʠ ʠ ʜʦʙʘʚʠʪʴ ʢ ʥʠʤ ʘʜʜʠʪʠʚʥʳʡ ʰʫʤ. ʉʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚʳʜʝʣʝʥʠʷ 

ʵʭʦʩʠʛʥʘʣʦʚ ʠʟ ʰʫʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʠ ʙʝʟ ʥʝʝ. 

ʀʩʩʣʝʜʦʚʘʪʴ ʨʘʟʥʳʝ ʪʠʧʳ ʩʠʛʥʘʣʦʚ (ʧʨʦʩʪʦʡ ʨʘʜʠʦʠʤʧʫʣʴʩ, ʃʏʄ, ʰʫʤʦʚʦʡ ʩʠʛʥʘʣ ʩ 

ʧʝʨʝʤʝʥʥʦʡ ʰʠʨʠʥʦʡ ʩʧʝʢʪʨʘ).  

 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ɺʇ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʧʝʨʘʮʠʠ, ʧʦʣʝʟʥʳʝ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʵʭʦʩʠʛʥʘʣʦʚ. Peak Detector.vi ʠʱʝʪ ʧʠʢʠ (ʠʣʠ ʧʨʦʚʘʣʳ) ʚ ʩʠʛʥʘʣʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ 

ʫʨʦʚʥʷ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʚʘʜʨʘʪʠʯʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʣʦʢʘʣʴʥʦʛʦ 

ʤʘʢʩʠʤʫʤʘ (ʤʠʥʠʤʫʤʘ). ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʧʠʢʘ (ʧʨʦʚʘʣʘ) ʩ 
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ʣʫʯʰʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʯʝʤ ʰʘʛ ʚʨʝʤʝʥʥʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʩʠʛʥʘʣʘ. Treshold Peak Detector.vi  

ʠʱʝʪ ʧʠʢʠ, ʧʨʝʚʳʰʘʶʱʠʝ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ.   

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ɻʠʣʴʙʝʨʪʘ - Fast Hilbert Transform.vi (ɺʇ ʨʘʩʧʦʣʦʞʝʥ ʚ Signal 

ProcessingTransforms) ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ 

(ʧʨʠʚʝʜʝʥʳ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʥʝʧʨʝʨʳʚʥʳʭ ʬʫʥʢʮʠʡ ʚʨʝʤʝʥʠ, ʠʥʪʝʛʨʘʣ ʙʝʨʝʪʩʷ ʚ ʩʤʳʩʣʝ 

ʛʣʘʚʥʦʛʦ ʟʥʘʯʝʥʠʷ):  

ñ
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¡-

¡¡
=
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tdtS
tQ

)(1
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 - ʧʨʷʤʦʝ ʠ   ñ
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)(
p

- ʦʙʨʘʪʥʦʝ.  

ʀʟ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ S(t)  ʠ ʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɻʠʣʴʙʝʨʪʘ Q(t) 

ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʪ.ʥ. çʘʥʘʣʠʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣè: Z(t)=S(t)+jQ(t). ʆʥ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʝʦʨʠʠ ʩʚʷʟʠ, ʨʘʜʠʦ- ʛʠʜʨʦʣʦʢʘʮʠʠ. ʏʝʨʝʟ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ S(t) 

ʠ ʤʥʠʤʫʶ Q(t) ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʝʛʦ çʦʛʠʙʘʶʱʘʷè E(t), çʬʘʟʘè ū(t) ʠ 

çʤʛʥʦʚʝʥʥʘʷ ʯʘʩʪʦʪʘè  ɋ(t)=dū(t)/dt: 

22 )()()( tQtStE +=  ,  ))(/)(()( tQtSarctgt =F ,   ))()(()()( 22 tQtSQSQSt +¡-¡=W .  

ʆʜʥʦ ʠʟ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ 

(ʩʤ. ʨʠʩ.42). ɺ ʥʝʤ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩʧʝʢʪʨʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʃʏʄ ï ʩʠʛʥʘʣʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʝʤʫ ʩʠʛʥʘʣʘ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ. ɺʠʜʥʦ, ʯʪʦ ʩʧʝʢʪʨʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ  

ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʩʠʤʤʝʪʨʠʯʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʘʩʪʦʪʳ fs/2, ʪʦʛʜʘ ʢʘʢ ʩʧʝʢʪʨʘʣʴʥʘʷ 

ʘʤʧʣʠʪʫʜʘ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʫʞʝ ʥʝʩʠʤʤʝʪʨʠʯʥʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʥʘ ʦʪ ʥʫʣʷ 

ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ fs/2<f<fs. ɽʩʣʠ ʚʭʦʜʳ ʫʟʣʘ Re/Im to Complex ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ, ʪʦ ʩʧʝʢʪʨ 

ʧʝʨʝʤʝʩʪʠʪʩʷ ʚ ʦʙʣʘʩʪʴ 0<f<fs/2.  
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ʈʠʩ.42 ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʃʏʄ-ʩʠʛʥʘʣʘ ʚ ʘʥʘʣʠʪʠʯʝʩʢʠʡ  
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2.5. ʎʠʬʨʦʚʘʷ ʬʠʣʴʪʨʘʮʠʷ (Signal ProcessingFilters) 

ʌʠʣʴʪʨʘʮʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʠʟʤʝʥʷʝʪʩʷ ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ. ʕʪʦ 

ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʮʝʜʫʨ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʚ ʥʘʫʯʥʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ, ʨʘʜʠʦ- ʠ ʛʠʜʨʦʣʦʢʘʮʠʠ, ʪʝʭʥʠʢʝ ʩʚʷʟʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ, 

ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʝ, ʘʫʜʠʦ- ʠ ʚʠʜʝʦʘʧʧʘʨʘʪʫʨʝ ʠ ʪ.ʜ. ɺ ʩʚʷʟʠ ʩ ʚʩʝ 

ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʚ ʵʪʠ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʛʥʘʣʦʚ 

ʘʥʘʣʦʛʦʚʘʷ ʬʠʣʴʪʨʘʮʠʷ ʚʳʪʝʩʥʷʝʪʩʷ ʮʠʬʨʦʚʦʡ. ʊʝʦʨʠʠ, ʧʨʦʛʨʘʤʤʥʦʡ ʠ ʘʧʧʘʨʘʪʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ ʬʠʣʴʪʨʦʚ (ʎʌ) ʧʦʩʚʷʱʝʥʘ ʦʙʰʠʨʥʘʷ ʣʠʪʝʨʘʪʫʨʘ. ʀʟʣʦʞʠʪʴ ʜʘʞʝ 

ʦʩʥʦʚʳ ʵʪʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ ʥʝʚʦʟʤʦʞʥʦ. ɹʫʜʝʤ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʠʟʫʯʘʶʱʠʡ ʵʪʦ ʧʦʩʦʙʠʝ ʦʩʚʦʠʣ ʢʫʨʩʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʦʩʥʦʚ ʨʘʜʠʦʪʝʭʥʠʢʠ (ʪʝʦʨʠʠ ʮʝʧʝʡ ʠ ʩʠʛʥʘʣʦʚ) ʠ ʥʘʧʦʤʥʠʤ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʤʝʨʦʚ ʠ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ.  

1) ʌʠʣʴʪʨʳ ʠʟʤʝʥʷʶʪ ʠʣʠ ʫʜʘʣʷʶʪ ʥʝʥʫʞʥʳʝ ʯʘʩʪʦʪʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ, ʢʦʪʦʨʳʡ ʬʠʣʴʪʨʳ ʣʠʙʦ ʧʨʦʧʫʩʢʘʶʪ, ʣʠʙʦ ʦʩʣʘʙʣʷʶʪ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ: 

ʅʠʟʢʦʯʘʩʪʦʪʥʳʡ ʬʠʣʴʪʨ ï ʧʨʦʧʫʩʢʘʝʪ ʥʠʟʢʠʝ ʯʘʩʪʦʪʳ, ʥʦ ʦʩʣʘʙʣʷʝʪ ʚʳʩʦʢʠʝ. 

ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʬʠʣʴʪʨ ï ʧʨʦʧʫʩʢʘʝʪ ʚʳʩʦʢʠʝ ʯʘʩʪʦʪʳ, ʥʦ ʦʩʣʘʙʣʷʝʪ ʥʠʟʢʠʝ. 

ʇʦʣʦʩʦʚʦʡ ʬʠʣʴʪʨ ï ʧʨʦʧʫʩʢʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʣʦʩʫ ʯʘʩʪʦʪ. 

ɿʘʛʨʘʞʜʘʶʱʠʡ ʬʠʣʴʪʨ ï ʦʩʣʘʙʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʣʦʩʫ ʯʘʩʪʦʪ. 

ʅʘ ʨʠʩ. 43 ʩʭʝʤʘʪʠʯʝʩʢʠ ʧʦʢʘʟʘʥʳ ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʬʠʣʴʪʨʦʚ. ʆʙʦʟʥʘʯʝʥʠʷ: ʇʇ - ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ, ʇʈ ï ʧʦʣʦʩʘ ʨʝʞʝʢʮʠʠ 

(ʥʝʧʨʦʧʫʩʢʘʥʠʷ), ʇʆ ï ʧʝʨʝʭʦʜʥʘʷ ʦʙʣʘʩʪʴ, fc ï ʯʘʩʪʦʪʘ ʩʨʝʟʘ. 

2) ʀʤʧʫʣʴʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʎʌ h[k] ï ʵʪʦ ʝʛʦ ʦʪʢʣʠʢ ʥʘ ʝʜʠʥʠʯʥʳʡ ʠʤʧʫʣʴʩ, ʪ.ʝ. 

ʩʠʛʥʘʣ, ʟʘʜʘʥʥʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ: x[0]=1 ʠ x[i]=0 ʧʨʠ i  ̧0.  

3) ɼʇʌ ʦʪ ʠʤʧʫʣʴʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʩʪʴ ʯʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʝʨʝʜʘʯʠ ʬʠʣʴʪʨʘ H[n]: 
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4) ʇʦ ʚʠʜʫ ʠʤʧʫʣʴʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʎʌ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʂʀʍ-ʬʠʣʴʪʨʳ (FIR-

filters) - ʬʠʣʴʪʨʳ ʩ ʠʤʧʫʣʴʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʠʤʝʶʱʝʡ ʢʦʥʝʯʥʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ, ʠ 
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ɹʀʍ-ʬʠʣʴʪʨʳ (IIR-filters), ʫ ʢʦʪʦʨʳʭ ʠʤʧʫʣʴʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʠʪʩʷ ʙʝʩʢʦʥʝʯʥʦ 

ʜʦʣʛʦ. 

 

ʈʠʩ. 43 ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʚʠʜ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʣʠʯʥʳʭ ʬʠʣʴʪʨʦʚ 

 

5) ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʣʠʥʝʡʥʳʤ ʘʥʘʣʦʛʦʚʳʤ ʬʠʣʴʪʨʦʤ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪʩʷ ʣʠʥʝʡʥʳʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨ 

ʦʧʠʩʳʚʘʝʪʩʷ ʣʠʥʝʡʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʚ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʷʭ:  
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ʟʜʝʩʴ: X[ n] ʠ Y[k] - ʚʭʦʜʥʘʷ ʠ ʚʳʭʦʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʩʠʛʥʘʣʳ); B[m] ï 

çʧʨʷʤʳʝè ʢʦʵʬʬʠʮʠʝʥʪʳ (Forward Coefficients); A[n] ï çʦʙʨʘʪʥʳʝè ʢʦʵʬʬʠʮʠʝʥʪʳ 

(Reverse Coefficients).  

ɽʩʣʠ ʚʩʝ A[n]=0 ʧʦʣʫʯʠʤ ʂʀʍ-ʬʠʣʴʪʨ, ʝʩʣʠ A[n]  ̧0 ï ɹʀʍ-ʬʠʣʴʪʨ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʝʛʦ ʞʝ ʧʨʝʜʳʜʫʱʠʝ ʟʥʘʯʝʥʠʷ, ʪʘʢʦʡ 

ʬʠʣʴʪʨ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʨʝʢʫʨʩʠʚʥʳʤ. ʆʙʳʯʥʦ ʟʥʘʯʝʥʠʝ MB ʨʘʚʥʦ NA, ʘ ʧʦʨ̫ʜʦʢ ʬʠʣʴʪʨʘ 

ʨʘʚʝʥ NA ï 1. ɺ ɹʀʍ-ʬʠʣʴʪʨʘʭ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ LabVIEW, A[0] ʚʩʝʛʜʘ ʨʘʚʝʥ 1.  
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ʉʠʥʪʝʟʫ ʠʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʬʠʣʴʪʨʦʚ, ʪ.ʝ. ʤʝʪʦʜʘʤ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʝʛʦ ɸʏʍ ʠ ʌʏʍ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʦʩʚʷʱʝʥʘ ʦʙʰʠʨʥʘʷ 

ʣʠʪʝʨʘʪʫʨʘ. ɹʀʍ-ʬʠʣʴʪʨʳ ʭʦʨʦʰʠ ʪʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʟʘʜʘʥʥʳʡ ʩʧʘʜ ɸʏʍ ʧʨʠ 

ʤʝʥʴʰʝʤ ʯʠʩʣʝ ʢʦʵʬʬʠʮʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʂʀʍ-ʬʠʣʴʪʨʘʤʠ. ʆʜʥʘʢʦ ɹʀʍ-ʬʠʣʴʪʨʳ 

ʩʢʣʦʥʥʳ ʢ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʘʞʝ ʝʩʣʠ ʬʦʨʤʘʣʴʥʦ ʬʠʣʴʪʨ ʫʩʪʦʡʯʠʚ, ʦʰʠʙʢʠ 

ʚʳʯʠʩʣʝʥʠʡ ʤʦʛʫʪ ʧʨʝʚʨʘʪʠʪʴ ʝʛʦ ʚ çʛʝʥʝʨʘʪʦʨè ʩʠʛʥʘʣʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʌʏʍ ɹʀʍ-ʬʠʣʴʪʨʦʚ 

ʥʝʣʠʥʝʡʥʘ. ɼʣʷ ʂʀʍ-ʬʠʣʴʪʨʦʚ ʭʘʨʘʢʪʝʨʥʘ ʣʠʥʝʡʥʘʷ ʌʏʍ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʩʪʚʦ 

ʛʨʫʧʧʦʚʦʡ ʟʘʜʝʨʞʢʠ.  

 

2.5.1. ʆʙʟʦʨ ʂʀʍ-ʬʠʣʴʪʨʦʚ ʠʟ ʧʘʣʠʪʨʳ Signal ProcessingFilters. 

ʂʀʍ ï ʬʠʣʴʪʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʙʦʨʦʤ ʠʟ 4-ʭ ɺʇ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʝʪ ʦʜʠʥ ʠʟ 

4-ʭ ʧʝʨʝʯʠʩʣʝʥʳʭ ʚʳʰʝ ʪʠʧʦʚ ʬʠʣʴʪʨʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤ ʫʨʦʚʥʝʤ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚ ʧʦʣʦʩʘʭ 

ʧʨʦʧʫʩʢʘʥʠʷ ʠ ʨʝʞʝʢʮʠʠ: Equi-Ripple LowPass.vi é Equi-Ripple BandStop.vi. ʆʪʜʝʣʴʥʳʡ ɺʇ 

FIR Widowed Filter.vi ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʚ  ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʚʭʦʜʘ filter type 

ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʣʶʙʦʡ ʪʠʧ ʬʠʣʴʪʨʘ. ɿʥʘʯʝʥʠʝ ʚʭʦʜʘ çʆʪʚʦʜʳè (Taps) ʜʦʣʞʥʦ ʙʳʪʴ 

ʯʝʪʥʳʤ ʜʣʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʠ ʟʘʛʨʘʞʜʘʶʱʠʭ ʬʠʣʴʪʨʦʚ, ʪʘʢ ʢʘʢ ʝʩʣʠ ʦʥʦ ʯʝʪʥʦʝ, ʪʦ 

ʘʤʧʣʠʪʫʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʢ 

ʧʦʣʦʚʠʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʯʘʩʪʦʪʳ ʜʠʩʢʨʝʪʠʟʘʮʠʠ. ʏʝʤ ʙʦʣʴʰʝ ʵʪʘ ʚʝʣʠʯʠʥʘ, ʪʝʤ ʜʣʠʥʥʝʝ 

ʠʤʧʫʣʴʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʠʣʴʪʨʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʣʴʰʝ ʜʣʠʪʩʷ ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ 

(ʪʝʤ ʙʦʣʴʰʝ ʟʘʜʝʨʞʢʘ ʧʦʷʚʣʝʥʠʷ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʬʠʣʴʪʨʘ).  

ʇʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʧʨʠʤʝʨ ʧʦʟʚʦʣʷʝʪ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʂʀʍ-ʬʠʣʴʪʨʘ. ʂʦʤʤʝʥʪʘʨʠʠ: 1) ʟʥʘʯʝʥʠʝ f ʚʯ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʪʫ ɺʇ ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʦʩʦʚʳʭ 

ʬʠʣʴʪʨʦʚ (ʧʨʦʧʫʩʢʘʶʱʝʛʦ ʠ ʟʘʛʨʘʞʜʘʶʱʝʛʦ) ʠ ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʭʥʶʶ ʯʘʩʪʦʪʫ ʧʦʣʦʩʳ; 2) 

ʦʰʠʙʢʘ  ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʫʣʷ, ʝʩʣʠ ʟʘʜʘʥʦ ʩʦʯʝʪʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ  ʥʝʚʦʟʤʦʞʝʥ 

ʩʠʥʪʝʟʘ ʬʠʣʴʪʨʘ; 3) ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʌʏʍ ʬʠʣʴʪʨʦʚ ʚʩʝʛʜʘ ʣʠʥʝʡʥʘ; 4) ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʥʝʧʨʝʨʳʚʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʬʘʟʳ ʦʪ ʯʘʩʪʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥ ɺʇ Unwrap Phase.vi; 5) ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʬʠʣʴʪʨʘ ʠʤʧʫʣʴʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʝʛʦ ʚʭʦʜ ʧʦʜʘʝʪʩʷ ʦʜʠʥʦʯʥʳʡ 

ʠʤʧʫʣʴʩ, ʛʝʥʝʨʠʨʫʝʤʳʡ ɺʇ Impuls Pattern.vi; 6) ʯʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ 

ɹʇʌ ʦʪ ʠʤʧʫʣʴʩʥʦʡ.  
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ʈʠʩ.44 ʇʨʠʤʝʨ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʨʘʙʦʪʦʡ ɺʇ FIR Windowed Filter.vi 
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2.5.2. ʆʙʟʦʨ ɹʀʍ-ʬʠʣʴʪʨʦʚ ʠʟ ʧʘʣʠʪʨʳ Signal ProcessingFilters. 

ʇʝʨʚʳʡ ʨʷʜ ʧʘʣʠʪʨʳ Signal ProcessingFilters  ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ɺʇ ɹʀʍ-ʬʠʣʴʪʨʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ (ʩʤ. ʥʠʞʝ ʪʘʙʣʠʮʫ). ʊʠʧ ʬʠʣʴʪʨʘ ʚʳʙʠʨʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ 

ʫʧʨʘʚʣʝʥʠʷ. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʠʨʘʪʴ ʧʦʨʷʜʦʢ ɹʀʍ-ʬʠʣʴʪʨʦʚ ʙʦʣʴʰʝ 20, ʪ.ʢ. ʵʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʉʧʨʘʚʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚʭʦʜʳ ʚ ʧʦʜʧʘʣʠʪʨʳ ɺʇ ʩʠʥʪʝʟʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɹʀʍ ʠ ʂʀʍ-

ʬʠʣʴʪʨʦʚ, ʘ ʪʘʢʞʝ ɺʇ, ʨʝʘʣʠʟʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʚʳʯʠʩʣʝʥʠʡ ʧʨʠ ʮʠʬʨʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʠ. ʈʘʙʦʪʘ ʩ ʥʠʤʠ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʪʝʦʨʠʠ ʎʌ.  

 

2.5.3. ʅʝʣʠʥʝʡʥʳʡ ʤʝʜʠʘʥʥʳʡ ʬʠʣʴʪʨ (Signal ProcessingFilters) 

ʅʘʨʷʜʫ ʩ ʣʠʥʝʡʥʳʤʠ ʬʠʣʴʪʨʘʤʠ, ʚ LabVIEW ʚʢʣʶʯʝʥ ʪ.ʥ. çʤʝʜʠʘʥʥʳʡ ʬʠʣʴʪʨè (Median 

Filter.vi). ɽʛʦ ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ï ʫʩʪʨʘʥʷʪʴ ʠʟ ʩʠʛʥʘʣʦʚ ʠʤʧʫʣʴʩʥʳʝ ʧʦʤʝʭʠ. ʇʨʠ ʵʪʦʤ 

ʪʘʢʦʡ ʬʠʣʴʪʨ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʠʩʢʘʞʝʥʠʡ ʧʨʦʧʫʩʢʘʝʪ çʩʪʫʧʝʥʴʢʫè. ʕʪʦ ʩʚʦʡʩʪʚʦ ʜʝʣʘʝʪ ʝʛʦ 2-

ʤʝʨʥʳʡ ʚʘʨʠʘʥʪ ʥʝʟʘʤʝʥʠʤʳʤ ʧʨʠ ʦʯʠʩʪʢʝ ʠʟʦʙʨʘʞʝʥʠʡ ʦʪ ʢʦʨʦʪʢʠʭ ʠʤʧʫʣʴʩʥʳʭ ʧʦʤʝʭ. 

ʂʦʥʪʫʨʳ ʵʣʝʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʵʪʦʤ ʥʝ ʨʘʟʤʳʚʘʶʪʩʷ. ʇʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʌʅʏ ʧʨʠʚʝʣʦ ʙʳ ʢ ʨʘʩʧʣʳʚʘʥʠʶ ʠʟʦʙʨʘʞʝʥʠʷ.  

ʄʦʜʝʣʴ ɹʀʍ-

ʬʠʣʴʪʨʘ 

ʏʘʩʪʦʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʐʠʨʠʥʘ ʧʝʨʝʭʦʜʥʦʡ 

ʦʙʣʘʩʪʠ ʜʣʷ 

ʫʢʘʟʘʥʥʦʛʦ ʧʦʨʷʜʢʘ 

ʬʠʣʴʪʨʘ 

ʊʨʝʙʫʝʤʳʡ ʧʦʨʷʜʦʢ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʟʘʜʘʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ 

ɹʘʪʪʝʨʚʦʨʪʘ 

ʏʝʙʳʰʝʚʘ 

ʀʥʚʝʨʩʥʳʡ 

ʏʝʙʳʰʝʚʘ 

ʕʣʣʠʧʪʠʯʝʩʢʠʡ  

ʅʝʪ ʚʦʣʥʠʩʪʦʩʪʠ 

ɺʦʣʥʠʩʪʦʩʪʴ ʚ ʇʇ 

ɺʦʣʥʠʩʪʦʩʪʴ ʚ ʇʈ 

 

ɺʦʣʥʠʩʪʦʩʪʴ ʚ ʇʇ ʠ 

ʇʈ 

ʉʘʤʘʷ ʰʠʨʦʢʘʷ 

 

 

 

ʉʘʤʘʷ ʫʟʢʘʷ  

ʉʘʤʳʡ ʚʳʩʦʢʠʡ 

 

 

 

ʉʘʤʳʡ ʥʠʟʢʠʡ 



 

 

55 

 

 

 

ʈʠʩ.45 ʋʜʘʣʝʥʠʝ ʠʤʧʫʣʴʩʥʦʡ ʧʦʤʝʭʠ ʠʟ ʩʠʛʥʘʣʘ ʩ ʧʦʤʦʱʴʶ ʤʝʜʠʘʥʥʦʛʦ ʬʠʣʴʪʨʘ (Fir_med.vi). 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʜʣʷ ʟʘʜʘʥʠʷ ʧʦʣʦʞʝʥʠʷ 

ʠʤʧʫʣʴʩʘ ʠ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʠ ʩʫʤʤʠʨʦʚʘʥʠʷ ʚ ʮʠʢʣʝ For Loop ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʛʥʘʣʘ, 

ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʠʤʧʫʣʴʩʦʚ. ɺ ɺʇ Sine Wave.vi ʯʘʩʪʦʪʘ ʟʘʜʘʝʪʩʷ ʢʘʢ f= ʯʠʩʣʦ ʧʝʨʠʦʜʦʚ / ʯʠʩʣʦ 

ʦʪʩʯʝʪʦʚ.  

 

2.6. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʢʦʥ ʧʨʠ ʩʧʝʢʪʨʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʩʠʛʥʘʣʦʚ (Signal 

ProcessingWindows). 

Cʧʝʢʪʨʘʣʴʥʦʝ ʦʢʥʦ ï ʵʪʦ ʚʝʩʦʚʘʷ ʬʫʥʢʮʠʷ, ʥʘ ʢʦʪʦʨʫʶ ʚʦ ʚʨʝʤʝʥʥʥʦʡ ʦʙʣʘʩʪʠ ʫʤʥʦʞʘʝʪʩʷ 

ʠʩʩʣʝʜʫʝʤʳʡ ʩʠʛʥʘʣ ʧʝʨʝʜ ʩʧʝʢʪʨʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ (ʉɸ). ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʢʦʥ 

ʦʙʫʩʣʦʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ.  
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ɺʦ-ʧʝʨʚʳʭ,  ʵʪʦ ʷʚʣʝʥʠʝ çʧʨʦʩʘʯʠʚʘʥʠʷè ʩʧʝʢʪʨʘʣʴʥʦʡ ʵʥʝʨʛʠʠ (Spectral Leakage). ɽʛʦ 

ʤʦʞʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʥʘ ʧʨʠʤʝʨʝ ʉɸ   ʦʪʨʝʟʢʘ ʩʠʥʫʩʦʠʜʳ. ɽʩʣʠ ʚ ʦʢʥʦ ʫʢʣʘʜʳʚʘʝʪʩʷ 

ʮʝʣʦʝ ʯʠʩʣʦ ʧʝʨʠʦʜʦʚ, ʪʦ ʜʠʩʢʨʝʪʥʳʡ ʩʧʝʢʪʨ ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʪʦʯʢʝ. ɽʩʣʠ ʞʝ 

ʯʠʩʣʦ ʧʝʨʠʦʜʦʚ ʥʝ ʮʝʣʦʝ, ʩʧʝʢʪʨ ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ. ʅʝʪʨʫʜʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʢʦʥʮʘʭ ʦʢʥʘ ʘʥʘʣʠʟʘ ʚ ʩʠʛʥʘʣʝ ʚʦʟʥʠʢʘʶʪ ʨʘʟʨʳʚʳ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʠʭ 

ʚʣʠʷʥʠʷ  ʩʠʛʥʘʣ ʫʤʥʦʞʘʶʪ ʥʘ ʬʫʥʢʮʠʶ, ʩʧʘʜʘʶʱʫʶ ʥʘ ʢʦʥʮʘʭ ʠʥʪʝʨʚʘʣʘ ʘʥʘʣʠʟʘ.  

 ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉɸ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩʣʘʙʦʛʦ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʥʘ 

ʬʦʥʝ ʩʠʣʴʥʦʛʦ  ʩ ʙʣʠʟʢʦʡ ʯʘʩʪʦʪʦʡ, ʫʤʥʦʞʝʥʠʝ ʥʘ ʦʢʥʦ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ  ʙʳʩʪʨʦʛʦ ʩʧʘʜʘ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʦʪʢʣʠʢʘ  ʧʨʠ ʦʪʩʪʨʦʡʢʝ ʦʪ ʯʘʩʪʦʪʳ ʩʠʣʴʥʦʛʦ ʩʠʛʥʘʣʘ.  

ɺ ʧʘʣʠʪʨʝ Signal ProcessingWindows ʨʘʩʧʦʣʘʛʘʶʪʩʷ ɺʇ, ʫʤʥʦʞʘʶʱʠʝ ʚʭʦʜʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʦʢʥʘ: Hamming Window.vi, Hanning Window.vi, Flat Top 

Window.vi ʠ ʪ.ʜ. ʇʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʧʨʠʤʝʨ (ʩʤ. ʨʠʩ.45) ʟʥʘʢʦʤʠʪ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʥʝʢʦʪʦʨʳʭ 

ʠʟ ʵʪʠʭ ʦʢʦʥ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʧʦʤʠʥʘʚʰʝʡʩʷ ʚʳʰʝ ʟʘʜʘʯʝ ʚʳʜʝʣʝʥʠʷ ʩʣʘʙʦʛʦ 

ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʬʦʥʝ ʩʠʣʴʥʦʛʦ.  
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ʈʠʩ.46 ʉʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ  ʦʢʦʥ ʧʨʠ ʩʧʝʢʪʨʘʣʴʥʦʤ ʘʥʘʣʠʟʝ 
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3. ɺɺʆɼ ʀ ɻɽʅɽʈɸʎʀʗ ɸʅɸʃʆɻʆɺʓʍ ʉʀɻʅɸʃʆɺ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʤʳ ʦʧʠʰʝʤ ʨʝʰʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʠ 

ʟʘʧʠʩʠ ʠʭ ʥʘ ʜʠʩʢ, ʘ ʪʘʢʞʝ ʨʷʜ ʚʦʟʤʦʞʥʦʩʪʝʡ LabVIEW, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʚʤʝʩʪʥʦ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʜʨʘʡʚʝʨʘ NI-DAQmx. 

3.1. ɸʥʘʣʦʛʦʚʳʡ ʚʚʦʜ 

ʎʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʦʙʣʘʜʘʝʪ ʤʥʦʛʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʧʦʵʪʦʤʫ ʧʝʨʝʜ 

ʦʙʨʘʙʦʪʢʦʡ ʚ ʢʦʤʧʴʶʪʝʨʝ ʘʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʮʠʬʨʦʚʫʶ ʬʦʨʤʫ. ʎʠʬʨʦʚʳʤ 

ʩʠʛʥʘʣʦʤ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʡ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʷʜ ʟʥʘʯʝʥʠʡ. 

3.2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɺʇ DAQmx Read 

ɺʠʨʪʫʘʣʴʥʳʡ ʧʨʠʙʦʨ (ɺʇ) DAQmx Read (DAQmx ʏʪʝʥʠʝ), ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʣʠʪʨʝ 

DAQmx - Data Acquisition, ʩʯʠʪʳʚʘʝʪ ʚʳʙʦʨʢʠ ʠʟ ʟʘʜʘʥʥʦʡ ʟʘʜʘʯʠ ʠʣʠ ʢʘʥʘʣʘ. ɺʚʦʜʳ ʵʪʦʛʦ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ɺʇ ʟʘʜʘʶʪ ʬʦʨʤʘʪ ʚʦʟʚʨʘʱʘʝʤʳʭ ʚʳʙʦʨʦʢ, ʩʯʠʪʳʚʘʥʠʝ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʚʳʙʦʨʦʢ, ʠ ʩʯʠʪʳʚʘʥʠʝ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʘʣʦʚ. ʀʩʧʦʣʴʟʫʡʪʝ ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ 

ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʚʦʜʘ ʵʪʦʛʦ ɺʇ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. 

 

 

ɺ ʧʝʨʚʦʤ ʤʝʥʶ ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʚʚʦʜʘ: 

Å ɸʥʘʣʦʛʦʚʳʡ (Analog) 

Å ʎʠʬʨʦʚʦʡ (Digital) 

Å ɺʚʦʜ ʩʯʝʪʥʳʭ ʩʠʛʥʘʣʦʚ (Counter) 

Å ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ (ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ) (More (Raw Data)) 

ɺʪʦʨʦʝ ʤʝʥʶ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʮʠʠ: ʦʜʠʥ ʢʘʥʘʣ ʜʣʷ ʯʪʝʥʠʷ (single channel), ʥʝʩʢʦʣʴʢʦ 

ʢʘʥʘʣʦʚ ʜʣʷ ʯʪʝʥʠʷ (multiple channels) ʠ ʩʯʠʪʳʚʘʥʠʝ ʜʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʫʩʪʨʦʡʩʪʚʘ 

ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (unscaled). ɺ ʪʨʝʪʴʝʤ ʤʝʥʶ ʚʳʙʠʨʘʝʪʩʷ ʨʝʞʠʤ ʩʙʦʨʘ 

ʜʘʥʥʳʭ: ʦʜʥʦʪʦʯʝʯʥʳʡ (single sample) ʠʣʠ ʤʥʦʛʦʪʦʯʝʯʥʦʛʦ (multiple samples). ʇʨʠ ʚʳʙʦʨʝ 

ʦʜʥʦʪʦʯʝʯʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʡʪʝ ʯʝʪʚʝʨʪʦʝ ʤʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʬʦʨʤʘʪʘ 
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ʚʦʟʚʨʘʱʘʝʤʳʭ ʜʘʥʥʳʭ: ʦʩʮʠʣʣʦʛʨʘʤʤʘ (waveform) ʠʣʠ ʯʠʩʣʦ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ 

ʫʜʚʦʝʥʥʦʡ ʪʦʯʥʦʩʪʠ (DBL). ʇʨʠ ʚʳʙʦʨʝ ʤʥʦʛʦʪʦʯʝʯʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʡʪʝ ʵʪʦ ʤʝʥʶ 

ʜʣʷ ʚʦʟʚʨʘʪʘ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʠʣʠ ʤʘʩʩʠʚʘ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʩ ʧʣʘʚʘʶʱʝʡ 

ʟʘʧʷʪʦʡ ʫʜʚʦʝʥʥʦʡ ʪʦʯʥʦʩʪʠ. 

ʇʨʠ ʘʜʨʝʩʘʮʠʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʠʣʠ ʚʳʚʦʜʘ, ʚʦʟʤʦʞʥʦ, ʚʘʤ ʧʦʥʘʜʦʙʠʪʩʷ ʦʙʨʘʱʘʪʴʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʢ ʥʝʩʢʦʣʴʢʠʤ ʢʘʥʘʣʘʤ. ɽʩʣʠ ʵʪʠ ʢʘʥʘʣʳ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʪʠʧʳ ʪʘʢʪʠʨʦʚʘʥʠʷ 

ʠ ʪʨʠʛʛʝʨʦʚ, ʦʙʲʝʜʠʥʠʪʝ ʠʭ ʚ ʟʘʜʘʯʫ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʡʪʝ ʠʥʩʪʨʫʤʝʥʪ 

ʬʠʣʴʪʨʘʮʠʠ ʠʤʝʥʠ (I/O Name Filtering) ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ/ʢʦʥʩʪʘʥʪʳ 

ʠʤʝʥʠ NI-DAQmx ʟʘʜʘʯʠ ʠʣʠ ʢʘʥʘʣʘ ʠ ʚʳʙʝʨʠʪʝ ʦʧʮʠʶ Allow Multiple  Names (ʈʘʟʨʝʰʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʠʤʝʥ). ʈʘʟʜʝʣʷʡʪʝ ʠʤʝʥʘ ʢʘʥʘʣʦʚ ʟʘʧʷʪʳʤʠ. ɺʳ ʥʝ ʩʤʦʞʝʪʝ ʦʙʨʘʱʘʪʴʩʷ ʢ 

ʥʝʩʢʦʣʴʢʠʤ ʟʘʜʘʯʘʤ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

 

 

 

 

 

3.3. ʊʠʧ ʜʘʥʥʳʭ ʦʩʮʠʣʣʦʛʨʘʤʤʘ 

ʊʠʧ ʜʘʥʥʳʭ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ï ʢʣʘʩʪʝʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

Å Y ï ʆʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʝʜʠʥʩʪʚʝʥʥʘʷ ʪʦʯʢʘ 

ʠʣʠ ʦʩʮʠʣʣʦʛʨʘʤʤʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʝʨʘʮʠʠ ʩʙʦʨʘ ʜʘʥʥʳʭ. ʕʣʝʤʝʥʪʳ ʤʘʩʩʠʚʘ ʠʤʝʶʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʝʣ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ ʫʜʚʦʝʥʥʦʡ ʪʦʯʥʦʩʪʠ (DBL). 
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Å t0 ï ʉʢʘʣʷʨʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʚʨʝʤʷ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʦʡ ʪʦʯʢʠ ʤʘʩʩʠʚʘ Y ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʩʪʝʤʥʳʤʠ ʯʘʩʘʤʠ. ʕʪʦʪ ʵʣʝʤʝʥʪ ʥʘʟʳʚʘʶ ʪʘʢʞʝ ʥʘʯʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʠʣʠ 

ʦʪʤʝʪʢʦʡ ʚʨʝʤʝʥʠ (timestamp). 

Å t ï ʉʢʘʣʷʨʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʜʘʥʥʳʭ 

ʤʘʩʩʠʚʘ Y. 

Å Attributes (ɸʪʨʠʙʫʪʳ) ï ʉʪʨʦʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʜʦʙʘʚʣʷʪʴ ʢ ʦʩʮʠʣʣʦʛʨʘʤʤʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʘʢʫʶ ʢʘʢ ʥʦʤʝʨ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʢʘʥʘʣʘ. 

ʊʠʧ ʜʘʥʥʳʭ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʠʤʝʝʪ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʦʙʳʯʥʳʤ ʤʘʩʩʠʚʦʤ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

Å ʅʘʣʠʯʠʝ t0 ï ʂʦʛʜʘ ʵʪʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ, ʚʳ ʥʝ ʤʦʛʣʠ ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ 

ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ. ʊʝʧʝʨʴ ʞʝ ʪʠʧ ʜʘʥʥʳʭ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʝʪ 

ʨʝʘʣʴʥʦʝ ʚʨʝʤʷ ʚ ʚʠʜʝ ʵʣʝʤʝʥʪʘ t0. 

Å ɹʦʣʝʝ ʣʝʛʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʛʨʘʬʠʢʝ ï ʊʠʧ ʜʘʥʥʳʭ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʫʧʨʦʱʘʝʪ 

ʧʦʩʪʨʦʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʛʨʘʬʠʢʝ. ʇʨʝʜʳʜʫʱʠʝ ʚʝʨʩʠʠ LabVIEW ʪʨʝʙʦʚʘʣʠ ʦʙʲʝʜʠʥʝʥʠʷ 

ʟʥʘʯʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ (x0) ʠ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʪʦʯʢʘʤʠ (x) ʩ ʜʘʥʥʳʤʠ (ʤʘʩʩʠʚ Y). ʊʠʧ 

ʜʘʥʥʳʭ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʚʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ, ʪʘʢ ʯʪʦ ʚʩʝ, ʯʪʦ ʚʘʤ ʦʩʪʘʝʪʩʷ ʩʜʝʣʘʪʴ ï 

ʵʪʦ ʧʨʠʩʦʝʜʠʥʠʪʴ ʪʠʧ ʜʘʥʥʳʭ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʢ ʛʨʘʬʠʢʫ ʦʩʮʠʣʣʦʛʨʘʤʤ. 

Å ɹʦʣʝʝ ʣʝʛʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʬʠʢʦʚ ï ʊʠʧ ʜʘʥʥʳʭ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʫʧʨʦʱʘʝʪ 

ʧʦʩʪʨʦʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʬʠʢʦʚ. ʇʨʝʜʳʜʫʱʠʝ ʚʝʨʩʠʠ LabVIEW ʪʨʝʙʦʚʘʣʠ ʦʙʲʝʜʠʥʝʥʠʷ x0, 

x ʠ ʤʘʩʩʠʚʘ Y ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʛʨʘʬʠʢʦʚ, ʟʘʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʠʟ ʵʪʠʭ ʢʣʘʩʪʝʨʦʚ ʤʘʩʩʠʚʘ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʬʠʢʦʚ. ʀʩʧʦʣʴʟʫʷ ʪʠʧ ʜʘʥʥʳʭ ʦʩʮʠʣʣʦʛʨʘʤʤʘ, ʚʳ ʧʨʦʩʪʦ 

ʧʨʠʩʦʝʜʠʥʷʝʪʝ 1D ʤʘʩʩʠʚ ʦʩʮʠʣʣʦʛʨʘʤʤ ʢ ʛʨʘʬʠʯʝʩʢʦʤʫ ʠʥʜʠʢʘʪʦʨʫ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʥʝʤ 

ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʬʠʢʦʚ. ɽʩʣʠ ʚʳ ʩʦʙʠʨʘʝʪʝ ʜʘʥʥʳʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʘʣʦʚ ʧʨʠ ʧʦʤʦʱʠ ɺʇ 

ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ, ʪʦ ʧʦʩʣʝʜʥʠʡ ʚʦʟʚʨʘʱʘʝʪ 1D ʤʘʩʩʠʚ, ʢʦʪʦʨʳʡ ʚʳ ʤʦʞʝʪʝ ʧʦʜʩʦʝʜʠʥʠʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʛʨʘʬʠʯʝʩʢʦʤʫ ʠʥʜʠʢʘʪʦʨʫ. 

ɿʘʜʘʥʠʝ:  

ʇʦʣʫʯʠʪʴ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ, ʠʩʧʦʣʴʟʫʷ ʫʩʪʨʦʡʩʪʚʦ ʩʙʦʨʘ ʜʘʥʥʳʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʟʜʘʥ ɺʇ, ʠʟʤʝʨʷʶʱʠʡ ʥʘʧʨʷʞʝʥʠʝ ʚ ʥʫʣʝʚʦʤ ʢʘʥʘʣʝ ʧʣʘʪʳ 

ʩʙʦʨʘ ʜʘʥʥʳʭ. 
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ʈʝʰʝʥʠʝ: 

ʃʠʮʝʚʘʷ ʧʘʥʝʣʴ 

1. ʆʪʢʨʦʡʪʝ ʥʦʚʳʡ ɺʇ ʠ ʩʦʟʜʘʡʪʝ ʩʣʝʜʫʶʱʫʶ ʣʠʮʝʚʫʶ ʧʘʥʝʣʴ. 

 

 

 

ʅʘʩʪʨʦʡʪʝ ʰʢʘʣʫ ʩʪʨʝʣʦʯʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʠʘʧʘʟʦʥʘ 0.0 ï 0.4. ɼʚʘʞʜʳ 

ʱʝʣʢʥʠʪʝ ʥʘ ʦʪʤʝʪʢʝ 10.0 ʠ ʥʘʧʝʯʘʪʘʡʪʝ 0.4. ɺʦʟʤʦʞʥʦ, ʚʘʤ ʧʨʠʜʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʠʥʜʠʢʘʪʦʨ 

ʜʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʰʢʘʣʳ. 

ɹʣʦʢ-ʜʠʘʛʨʘʤʤʘ 

2. ʉʦʟʜʘʡʪʝ ʩʣʝʜʫʶʱʫʶ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ. 

 

 

ʆʧʠʩʘʥʠʝ: 

ɺʇ DAQmx Create Virtual Channel, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʣʠʪʨʝ FunctionsèAll FunctionsèNI 

Measurements»DAQmx ï Data Acquisition, ʩʦʟʜʘʝʪ ʚʠʨʪʫʘʣʴʥʳʡ ʢʘʥʘʣ ʪʘʢʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʡ 

ʟʘʜʘʝʪʩʷ ʚ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ʵʪʦʛʦ ɺʇ. ɺʳʙʝʨʠʪʝ ʪʠʧ AI Voltage ʠʟ ʵʪʦʛʦ 

ʚʳʧʘʜʘʶʱʝʛʦ ʤʝʥʶ. 
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ɺʇ DAQmx Start Task, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʣʠʪʨʝ FunctionsèAll FunctionsèNI 

Measurements»DAQmx ï Data Acquisition, ʟʘʧʫʩʢʘʝʪ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʟʘʜʘʯʫ. 

ɺʇ DAQmx Read, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʣʠʪʨʝ FunctionsèAll FunctionsèNI 

Measurements»DAQmx ï Data Acquisition, ʚʳʧʦʣʥʷʝʪ ʦʧʝʨʘʮʠʶ ʯʪʝʥʠʷ, ʟʘʜʘʥʥʫʶ ʚʘʤʠ ʚ 

ʤʝʥʶ ʢʦʥʬʠʛʫʨʘʪʦʨʘ. ɺʳʙʝʨʠʪʝ ʩʣʝʜʫʶʱʠʝ ʦʧʮʠʠ ʥʘʩʪʨʦʡʢʠ ʚʚʦʜʘ: AnalogèSingle 

ChannelèSingle SampleèDBL. ʇʨʠ ʪʘʢʦʡ ʥʘʩʪʨʦʡʢʝ ʧʨʠʙʦʨ ʚʦʟʚʨʘʱʘʝʪ ʦʜʥʫ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ 

ʚ ʚʠʜʝ ʯʠʩʣʘ ʫʜʚʦʝʥʥʦʡ ʪʦʯʥʦʩʪʠ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ ʠʟ ʦʜʥʦʛʦ ʢʘʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ. 

ɺʇ DAQmx Stop Task, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʣʠʪʨʝ FunctionsèAll FunctionsèNI 

Measurements»DAQmx ï Data Acquisition, ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʟʘʜʘʯʠ. 

ʅʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʫʩʪʘʥʦʚʠʪʝ ʜʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʟʥʘʯʝʥʠʝ Dev X/ai0, ʛʜʝ X ï ʵʪʦ 

ʥʦʤʝʨ ʚʘʰʝʛʦ DAQ ʫʩʪʨʦʡʩʪʚʘ ʚ MAX. 

3.4. ʊʝʨʤʠʥʦʣʦʛʠʷ, ʧʨʠʤʝʥʷʝʤʘʷ ʧʨʠ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʩʠʛʥʘʣʦʚ 

ʊʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʚʳʙʦʨʢʠ (Sample Clock) ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʟʘʧʫʩʢʘ ʩʙʦʨʘ ʜʘʥʥʳʭ. ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʚʳʙʦʨʢʠ 

(ʊɻɺ) ʚʳʜʘʝʪ ʠʤʧʫʣʴʩ, ʧʨʠʥʠʤʘʝʪʩʷ ʦʜʥʘ ʚʳʙʦʨʢʘ ʠʟ ʦʜʥʦʛʦ ʢʘʥʘʣʘ. 

ʊʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ (AI Convert Clock) (ʊɻʇ) ï 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʟʘʧʫʩʢʘ ɸʎʇ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʚʳʙʦʨʢʠ (Sample Duration) ï ɺʨʝʤʷ, ʢʦʪʦʨʦʝ ʟʘʥʠʤʘʝʪ ʧʦʣʫʯʝʥʠʝ ʦʜʥʦʛʦ 

ʥʘʙʦʨʘ ʚʳʙʦʨʦʢ ʠʟ ʢʘʥʘʣʦʚ. ʀʩʧʦʣʴʟʫʡʪʝ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʚʳʙʦʨʢʠ: 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʚʳʙʦʨʢʠ = (# ʢʘʥʘʣʦʚ ï 1) Ĭ ʧʝʨʠʦʜ ʠʤʧʫʣʴʩʦʚ ʊɻʇ 

3.5. ʀʥʪʝʨʚʘʣʴʥʘʷ ʚʳʙʦʨʢʘ 

ʇʨʠ ʦʮʠʬʨʦʚʢʝ ʩʠʛʥʘʣʘ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʜʠʩʢʨʝʪʠʟʘʮʠʠ: ʠʥʪʝʨʚʘʣʴʥʳʡ, 

ʮʠʢʣʠʯʝʩʢʠʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʳʡ. ʉʣʝʜʫʶʱʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʤʝʨ ʠʥʪʝʨʚʘʣʴʥʦʡ 

ʚʳʙʦʨʢʠ. 
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ɺ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤ ʤʝʪʦʜʝ ʠʥʪʝʨʚʘʣʴʥʦʡ ʚʳʙʦʨʢʠ (interval sampling) ʚʩʝ ʢʘʥʘʣʳ 

ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪ ʦʜʠʥ ɸʎʇ. ʕʪʫ ʘʨʭʠʪʝʢʪʫʨʫ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʫʩʪʨʦʡʩʪʚ ɽ-

ʩʝʨʠʠ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʫʣʴʪʠʧʣʝʢʩʦʨʦʤ (multiplexer ï MUX) ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʘʢʪʦʚʳʝ ʛʝʥʝʨʘʪʦʨʳ ʚʳʙʦʨʢʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʥʷʪʴ, 

ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʵʪʠ ʛʝʥʝʨʘʪʦʨʳ, ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ 

ʜʚʫʭ ʢʘʥʘʣʦʚ. ʂʦʛʜʘ ʛʝʥʝʨʘʪʦʨ ʚʳʙʦʨʢʠ ʜʘʝʪ ʩʠʛʥʘʣ ʦ ʥʘʯʘʣʝ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʤʫʣʴʪʠʧʣʝʢʩʦʨ 

ʧʦʜʢʣʶʯʘʝʪ ʧʝʨʚʳʡ ʢʘʥʘʣ ʢ ɸʎʇ, ʠ ʦʜʥʦʢʨʘʪʥʦ ʩʨʘʙʘʪʳʚʘʝʪ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. ʂʘʢ ʪʦʣʴʢʦ ʊɻʇ ʧʦʩʳʣʘʝʪ ʠʤʧʫʣʴʩ, ɸʎʇ ʧʦʣʫʯʘʝʪ ʦʜʥʫ ʪʦʯʢʫ ʜʘʥʥʳʭ ʠʟ 

ʧʝʨʚʦʛʦ ʢʘʥʘʣʘ. ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʊɻʇ ʩʥʦʚʘ ʧʦʰʣʝʪ ʠʤʧʫʣʴʩ, ʤʫʣʴʪʠʧʣʝʢʩʦʨ ʧʦʜʢʣʶʯʠʪ ʚʪʦʨʦʡ 

ʢʘʥʘʣ ʢ ɸʎʇ. ʂʘʢ ʪʦʣʴʢʦ ʵʪʦ ʧʨʦʠʟʦʡʜʝʪ, ʩʦ ʩʣʝʜʫʶʱʠʤ ʠʤʧʫʣʴʩʦʤ ʊɻʇ ɸʎʇ ʚʦʟʴʤʝʪ ʦʜʥʫ 

ʪʦʯʢʫ ʜʘʥʥʳʭ ʫʞʝ ʠʟ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʚʨʝʤʝʥʠ (ʜʣʠʪʝʣʴʥʦʩʪʠ) ʚʳʙʦʨʢʠ, ʊɻɺ 

ʩʥʦʚʘ ʛʝʥʝʨʠʨʫʝʪ ʠʤʧʫʣʴʩ, ʠ ʮʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ. ʊɻɺ ʟʘʜʘʝʪ ʯʘʩʪʦʪʫ, ʩ ʢʦʪʦʨʦʡ ʫʩʪʨʦʡʩʪʚʦ 

ʧʨʦʠʟʚʦʜʠʪ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʠʟ ʚʩʝʭ ʢʘʥʘʣʦʚ. ɸ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʬʘʢʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʝʪ ʧʦʣʫʯʝʥʠʝʤ ʚʳʙʦʨʦʢ. ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʠʥʪʝʨʚʘʣʴʥʦʡ ʚʳʙʦʨʢʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʊɻɺ ʠ ʊɻʇ, ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʙʦʨʢʫ ʠʟ ʢʘʥʘʣʦʚ ʟʘ ʢʦʨʦʪʢʠʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ.  
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3.6. ʄʥʦʛʦʪʦʯʝʯʥʳʡ (ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʳʡ) ʘʥʘʣʦʛʦʚʳʡ ʚʚʦʜ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʜʘʥʥʳʭ ʟʘ ʨʘʟ, ʚʳʙʝʨʠʪʝ ʥʘʩʪʨʦʡʢʫ 

ʢʦʥʬʠʛʫʨʘʪʦʨʘ ʚʭʦʜʦʚ ɺʇ DAQmx Read, ʦʪʚʝʯʘʶʱʫʶ ʟʘ ʩʯʠʪʳʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʚʳʙʦʨʦʢ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ɺʇ ʜʣʷ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʩ ʘʧʧʘʨʘʪʥʳʤ ʪʘʢʪʠʨʦʚʘʥʠʝʤ 

ʠʩʧʦʣʴʟʫʡʪʝ ɺʇ DAQmx Read ʩʦʚʤʝʩʪʥʦ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ DAQmx Timing, 

DAQmx Start Task ʠ DAQmx Stop Task. 

Å ʉʙʦʨ ʜʘʥʥʳʭ ʩ ʘʧʧʘʨʘʪʥʳʤ ʪʘʢʪʠʨʦʚʘʥʠʝʤ ï ʉʠʛʥʘʣʳ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʘʧʧʘʨʘʪʥʦ, ʪʘʢʠʝ 

ʢʘʢ ʠʤʧʫʣʴʩʳ ʪʘʢʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʚʳʙʦʨʢʠ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʫʧʨʘʚʣʷʶʪ ʩʢʦʨʦʩʪʴʶ 

ʩʙʦʨʘ ʜʘʥʥʳʭ. ʇʦʜʦʙʥʳʝ ʪʘʢʪʦʚʳʝ ʛʝʥʝʨʘʪʦʨʳ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʙʳʩʪʨʳ, ʯʝʤ ʩʦʟʜʘʥʥʳʝ 

ʧʨʦʛʨʘʤʤʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʢʣʦʚ. ʇʦʵʪʦʤʫ ʚʳ ʤʦʞʝʪʝ ʦʮʠʬʨʦʚʳʚʘʪʴ ʩʠʛʥʘʣ ʚ ʙʦʣʴʰʝʤ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʙʝʟ ʦʧʘʩʝʥʠʷ, ʯʪʦ ʚʦʟʥʠʢʥʝʪ ʵʬʬʝʢʪ ʥʘʣʦʞʝʥʠʷ ʩʧʝʢʪʨʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʘʧʧʘʨʘʪʥʳʝ ʪʘʢʪʦʚʳʝ ʛʝʥʝʨʘʪʦʨʳ ʙʦʣʝʝ ʪʦʯʥʳ, ʯʝʤ ʧʨʦʛʨʘʤʤʥʳʝ ʮʠʢʣʳ. ʅʘ ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ, ʪʘʢʠʝ ʢʘʢ ʦʪʢʨʳʪʠʝ ʜʨʫʛʦʡ 

ʧʨʦʛʨʘʤʤʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʥʝ ʧʦʜʚʝʨʞʝʥ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

Å ɹʫʬʝʨʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ï ʇʦʣʫʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʝʢ ʜʘʥʥʳʭ ʟʘ ʦʜʠʥ ʚʳʟʦʚ 

ʫʩʪʨʦʡʩʪʚʘ. ʇʝʨʝʜ ʩʯʠʪʳʚʘʥʠʝʤ ʚ LabVIEW, ʚʳʙʦʨʢʠ ʧʝʨʝʜʘʶʪʩʷ ʠʟ ʫʩʪʨʦʡʩʪʚʘ ʚ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʙʫʬʝʨ ʚ ʧʘʤʷʪʠ. 

3.7. ɺʇ DAQmx Timing 

ɺʇ DAQmx Timing (ɺʇ DAQmx ʊʘʢʪʠʨʦʚʘʥʠʝ) ʥʘʩʪʨʘʠʚʘʝʪ ʯʘʩʪʦʪʫ ʚʳʙʦʨʢʠ, ʯʠʩʣʦ 

ʚʳʙʦʨʦʢ ʜʣʷ ʩʙʦʨʘ ʠʣʠ ʛʝʥʝʨʘʮʠʠ ʠ ʩʦʟʜʘʝʪ ʙʫʬʝʨ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʂʦʥʬʠʛʫʨʘʪʦʨ 

ʵʪʦʛʦ ʧʦʣʠʤʦʨʬʥʦʛʦ ɺʇ ʟʘʜʘʝʪ ʪʠʧ ʪʘʢʪʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʟʘʜʘʯʝ. ʉʫʱʝʩʪʚʫʶʪ 

ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʪʘʢʪʠʨʦʚʘʥʠʷ: Sample Clock (ʊʘʢʪʦʚʳʝ ʠʤʧʫʣʴʩʳ ʚʳʙʦʨʢʠ), Handshaking 

(ʂʚʠʪʠʨʦʚʘʥʠʝ), Implicit (ʅʝʷʚʥʦʝ) ʠ Use Waveform (ʀʩʧʦʣʴʟʦʚʘʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʫ). 

ɼʣʷ ʚʚʦʜʘ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʚʳʙʝʨʠʪʝ ʦʧʮʠʶ Sample Clock ʚ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʵʪʦʛʦ 

ɺʇ. ʇʨʠ ʪʘʢʦʡ ʥʘʩʪʨʦʡʢʝ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ɺʇ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

Å sample mode (ʨʝʞʠʤ ʚʳʙʦʨʢʠ) ï ʆʧʨʝʜʝʣʷʝʪ, ʙʫʜʝʪ ʣʠ ʟʘʜʘʯʘ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʧʨʝʨʳʚʥʦ 

ʠʣʠ ʚ ʪʝʯʝʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. 

Å samples per channel (ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ) ï ɿʘʜʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʦʨʦʢ ʜʣʷ 

ʩʙʦʨʘ ʠʣʠ ʛʝʥʝʨʘʮʠʠ, ʝʩʣʠ ʚʭʦʜ sample mode ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ Finite Samples (ʆʛʨʘʥʠʯʝʥʥʦʝ 
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ʢʦʣ-ʚʦ ʚʳʙʦʨʦʢ). ʕʪʘ ʚʝʣʠʯʠʥʘ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʙʫʬʝʨʘ ʧʘʤʷʪʠ, ʢʦʪʦʨʳʡ 

ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʚʦ ʚʨʝʤʷ ʠʭ ʧʝʨʝʜʘʯʠ ʠʟ DAQ ʫʩʪʨʦʡʩʪʚʘ ʚ LabVIEW. 

Å rate (ʯʘʩʪʦʪʘ) ï ɿʘʜʘʝʪ ʯʘʩʪʦʪʫ ʚʳʙʦʨʢʠ ʚ ʝʜʠʥʠʮʘʭ ʢʦʣʠʯʝʩʪʚʘ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ ʚ 

ʩʝʢʫʥʜʫ. ɽʩʣʠ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʚʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ ʪʘʢʪʦʚʳʭ ʠʤʧʫʣʴʩʦʚ ʚʳʙʦʨʢʠ, ʫʩʪʘʥʦʚʠʪʝ 

ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʚʭʦʜʘ ʚ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʞʠʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʚʥʝʰʥʝʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

Å source (ʠʩʪʦʯʥʠʢ) ï ɿʘʜʘʝʪ ʪʝʨʤʠʥʘʣ ʠʩʪʦʯʥʠʢʘ ʪʘʢʪʦʚʳʭ ʠʤʧʫʣʴʩʦʚ ʚʳʙʦʨʢʠ. ʆʩʪʘʚʴʪʝ 

ʵʪʦʪ ʚʚʦʜ ʥʝʧʦʜʢʣʶʯʝʥʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʚʩʪʨʦʝʥʥʦʛʦ ʚ DAQ 

ʫʩʪʨʦʡʩʪʚʦ.  

Å active edge (ʘʢʪʠʚʥʳʡ ʬʨʦʥʪ) ï ʆʧʨʝʜʝʣʷʝʪ, ʢʘʢʦʡ ʬʨʦʥʪ ʪʘʢʪʦʚʦʛʦ ʠʤʧʫʣʴʩʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʣʠ ʛʝʥʝʨʘʮʠʠ ʚʳʙʦʨʦʢ. ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʥʘʨʘʩʪʘʶʱʠʡ (rising) 

ʠʣʠ ʩʧʘʜʘʶʱʠʡ (falling) ʬʨʦʥʪʳ ʠʤʧʫʣʴʩʦʚ ʊɻɺ. 

Å task/channels in (ʚʭʦʜʥʘʷ ʟʘʜʘʯʘ/ʢʘʥʘʣʳ) ï ɿʘʜʘʝʪ ʠʤʷ ʟʘʜʘʯʠ ʠʣʠ ʩʧʠʩʦʢ ʚʠʨʪʫʘʣʴʥʳʭ 

ʢʘʥʘʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʩʙʦʨ ʜʘʥʥʳʭ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʠʩʢʘ ʢʘʥʘʣʦʚ NI-

DAQmx ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪ ʟʘʜʘʯʫ. 

ʆʧʮʠʷ Handshaking (ʂʚʠʪʠʨʦʚʘʥʠʝ) ʢʦʥʬʠʛʫʨʘʪʦʨʘ ɺʇ DAQmx Timing ʦʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ 

ʚʳʙʦʨʦʢ ʜʠʩʢʨʝʪʥʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʩʙʦʨʘ ʠʣʠ ʛʝʥʝʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ (ʢʚʠʪʠʨʦʚʘʥʠʷ) ʤʝʞʜʫ DAQ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

ɿʘ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʜʘʥʥʦʡ ʥʘʩʪʨʦʡʢʝ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ɺʇ DAQmx Timing 

ʦʙʨʘʱʘʡʪʝʩʴ ʢ ʚʦʩʴʤʦʤʫ ʟʘʥʷʪʠʶ, ʎʠʬʨʦʚʦʡ ʚʚʦʜ/ʚʳʚʦʜ. 

ʇʨʠ ʚʳʙʦʨʝ ʥʝʷʚʥʦʛʦ (Implicit) ʪʠʧʘ ʪʘʢʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʟʘʜʘʪʴ ʪʦʣʴʢʦ ʯʠʩʣʦ ʚʳʙʦʨʦʢ ʜʣʷ 

ʩʙʦʨʘ ʠʣʠ ʛʝʥʝʨʘʮʠʠ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ. ʆʙʳʯʥʦ ʵʪʘ ʦʧʮʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʟʘʜʘʯʘ ʥʝ ʪʨʝʙʫʝʪ ʪʘʢʪʠʨʦʚʘʥʠʷ ʚʳʙʦʨʢʠ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʯʝʪʯʠʢʦʚ ʜʣʷ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ/ʧʝʨʠʦʜʘ ʠʣʠ ʛʝʥʝʨʘʮʠʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʦʚ. 

ʇʨʠ ʚʳʙʦʨʝ ʦʧʮʠʠ Use Waveform (ʀʩʧʦʣʴʟʦʚʘʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʫ) ʢʦʥʬʠʛʫʨʘʪʦʨʘ ɺʇ 

DAQmx Timing ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ ʊɻɺ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʦʥʝʥʪʘ dt ʦʩʮʠʣʣʦʛʨʘʤʤʳ, 

ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ ʚʭʦʜʫ waveform. dt ï ʵʪʦ ʚʨʝʤʷ ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʩʝʢʫʥʜʘʭ. 

ɽʩʣʠ ʥʘ ʚʭʦʜ sample mode ʧʦʜʘʥʦ ʟʥʘʯʝʥʠʝ Finite Samples, ʪʦ NI-DAQmx ʛʝʥʝʨʠʨʫʝʪ ʩʪʦʣʴʢʦ 

ʚʳʙʦʨʦʢ, ʩʢʦʣʴʢʦ ʠʭ ʝʩʪʴ ʚ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. ʕʪʦʪ ɺʇ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʛʝʥʝʨʠʨʫʝʪ ʥʠ ʦʜʥʦʡ 

ʚʳʙʦʨʢʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʩʠʛʥʘʣ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʝʜʠʥʠʪʴ ʵʪʦʪ ɺʇ ʩ ɺʇ DAQmx 
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Write. ɿʘ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʜʘʥʥʦʡ ʥʘʩʪʨʦʡʢʝ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ɺʇ DAQmx Timing 

ʦʙʨʘʱʘʡʪʝʩʴ ʢ ʩʝʜʴʤʦʤʫ ʟʘʥʷʪʠʶ, ɸʥʘʣʦʛʦʚʳʡ ʚʳʚʦʜ. 

3.8. ɹʣʦʢ-ʩʭʝʤʘ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ʅʘ ʩʣʝʜʫʶʱʝʡ ʙʣʦʢ-ʩʭʝʤʝ ʦʪʦʙʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ 

ʜʘʥʥʳʭ. ʆʥ ʪʨʝʙʫʝʪ ʟʘʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʯʝʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʯʘʩʪʦʪʦʡ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʙʫʬʝʨʘ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʡʪʝ ɺʇ 

DAQmx Timing. ɼʣʷ ʟʘʧʫʩʢʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʡʪʝ ɺʇ DAQmx Start Task. ɼʘʣʝʝ, ɺʇ 

DAQmx Read ʞʜʝʪ, ʧʦʢʘ ʚʩʝ ʚʳʙʦʨʢʠ ʢʘʞʜʦʛʦ ʠʟ ʢʘʥʘʣʦʚ ʥʝ ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ, ʟʘʪʝʤ 

ʚʦʟʚʨʘʱʘʝʪ ʜʘʥʥʳʝ ʠ ʧʨʦʜʚʠʛʘʝʪ ʟʘʜʘʯʫ ʜʘʣʴʰʝ. ɺʇ DAQmx Stop Task ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʟʘʜʘʯʫ 

ʠ ʚʳʩʚʦʙʦʞʜʘʝʪ ʨʝʩʫʨʩʳ, ʚʳʜʝʣʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʫ. ʆʙʨʘʙʦʪʯʠʢ ʦʰʠʙʦʢ Error Handler 

ʧʦʢʘʟʳʚʘʝʪ ʚʩʝ ʦʰʠʙʢʠ, ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ. 

 

3.9. ʇʨʠʤʝʨ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ʉʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʦʟʜʘʥʠʝ ɺʇ ʜʣʷ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ. 

ɺʇ DAQmx Timing ʟʘʜʘʝʪ ʟʘʜʘʯʫ/ʢʘʥʘʣ, ʪʘʢʪʠʨʦʚʘʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ (ʨʘʟʤʝʨ 

ʙʫʬʝʨʘ). ɿʘʪʝʤ, ɺʇ DAQmx Start Task ʟʘʧʫʩʢʘʝʪ ʩʙʦʨ ʜʘʥʥʳʭ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʘ ʞʜʝʪ ʥʘ 

ʵʪʘʧʝ ɺʇ DAQmx Read, ʧʦʢʘ ʥʝ ʟʘʧʦʣʥʠʪʩʷ ʚʝʩʴ ʙʫʬʝʨ. ʂʦʛʜʘ ʵʪʦ ʧʨʦʠʟʦʡʜʝʪ, ɺʇ DAQmx 
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Read ʚʦʟʚʨʘʱʘʝʪ ʜʘʥʥʳʝ ʠʟ ʙʫʬʝʨʘ, ɺʇ DAQmx Stop Task ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʩʙʦʨ ʜʘʥʥʳʭ, ʠ ɺʇ 

Simple Error Handler ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʥʠʢʰʠʝ ʦʰʠʙʢʠ. 

 

 

ʇʦʩʢʦʣʴʢʫ ʚʚʦʜ ʯʠʩʣʘ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ (number of samples per channel) ɺʇ DAQmx Read 

ʦʩʪʘʣʩʷ ʥʝʧʦʜʢʣʶʯʝʥʥʳʤ, NI-DAQmx ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʦʨʦʢ ʜʣʷ 

ʯʪʝʥʠʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ɺʇ DAQmx Timing. NI-DAQmx ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʧʨʝʜʝʣʷʝʪ ʵʪʦ ʟʥʘʯʝʥʠʝ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʚʦʜ number of samples per channel ʚ ʟʥʘʯʝʥʠʝ ï1. 

ɺʇ DAQmx Read ʚʦʟʚʨʘʱʘʝʪ 2D ʤʘʩʩʠʚ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜʘʪʴ ʥʘ ʛʨʘʬʠʢ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʠʧʘ ʜʘʥʥʳʭ çʦʩʮʠʣʣʦʛʨʘʤʤʘè, ʤʘʩʩʠʚ ʥʝ ʩʦʜʝʨʞʠʪ ʥʠʢʘʢʦʡ ʚʨʝʤʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ɺʩʝʛʜʘ ʩʦʝʜʠʥʷʡʪʝ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʪʝʨʤʠʥʘʣʳ ʢʣʘʩʪʝʨʦʚ ʦʰʠʙʦʢ ɺʇ ʤʝʞʜʫ ʩʦʙʦʡ. 

ɽʩʣʠ ʥʘ ʚʭʦʜ error in ʢʘʢʦʛʦ ʣʠʙʦ ʠʟ ɺʇ DAQmx Start Task, DAQmx Read ʠʣʠ DAQmx Stop 

Task ʧʦʩʪʫʧʠʪ ʦʰʠʙʢʘ, ʪʦ ɺʇ ʚʦʟʚʨʘʪʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʰʠʙʢʝ ʥʘ ʩʚʦʡ ʚʳʭʦʜʥʦʡ ʪʝʨʤʠʥʘʣ 

error out ʠ ʥʝ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ ʚʳʧʦʣʥʷʪʴʩʷ. ʅʘʧʨʠʤʝʨ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʦʟʥʠʢʣʘ ʚ ɺʇ 

DAQmx Start Timing. ʕʪʦʪ ɺʇ ʧʨʝʢʨʘʪʠʪ ʚʳʧʦʣʥʝʥʠʝ ʠ ʧʝʨʝʜʘʩʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʰʠʙʢʝ ʚ 

ɺʇ DAQmx Start Task. ʇʦʩʣʝʜʥʠʡ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝ ʙʫʜʝʪ ï ʦʥ ʧʨʦʩʪʦ ʧʝʨʝʜʘʩʪ ʦʰʠʙʢʫ ʚ 

ʩʣʝʜʫʶʱʠʡ ɺʇ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʰʠʙʢʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʘʞʜʳʡ ɺʇ ʠ 

ʧʦʩʪʫʧʘʝʪ ʚ Error Handler ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ. 

ʏʪʦʙʳ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʤ ʩʙʦʨʝ ʜʘʥʥʳʭ, ʨʘʩʩʤʦʪʨʠʤ ʝʛʦ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʫʩʠʣʠʪʝʣʴ ʚ ɸʎʇ. 

ɿʘʪʝʤ ʦʥ ʧʦʩʪʫʧʘʝʪ ʚ FIFO (ʦʪ First In First Out ï ʧʝʨʚʳʤ ʧʦʩʪʫʧʠʣ ï ʧʝʨʚʳʤ ʚʳʚʦʜʠʪʩʷ) 

ʙʫʬʝʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʫʩʪʨʦʡʩʪʚʝ, ʢʦʪʦʨʳʡ ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥʠ ʥʝ ʙʫʜʫʪ 

ʧʝʨʝʜʘʥʳ ʠʟ ʫʩʪʨʦʡʩʪʚʘ ʚ ʢʦʤʧʴʶʪʝʨ. ʇʦʩʣʝ ʵʪʦʛʦ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʠʟ ʫʩʪʨʦʡʩʪʚʘ ʚ ʙʫʬʝʨ 
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ʇʂ ʧʦ ʢʘʥʘʣʫ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ (Direct Memory Access ï DMA) ʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʧʨʦʩʘ ʧʨʝʨʳʚʘʥʠʷ (Interrupt Request ï IRQ). 

ɹʫʬʝʨ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʣʘʩʪʴ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ 

ʜʘʥʥʳʝ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʠʭ ʠʟ ʫʩʪʨʦʡʩʪʚʘ. ɺʚʦʜ number of samples per channel ɺʇ DAQmx 

Timing (ʠʣʠ buffer size ʚ ɺʇ DAQmx Configure Input Buffer) ʟʘʜʘʝʪ ʙʫʬʝʨ ʇʂ, ʢʦʪʦʨʳʡ ʭʨʘʥʠʪ 

ʜʘʥʥʳʝ, ʧʦʢʘ ɺʇ DAQmx Read ʥʝ ʙʫʜʝʪ ʛʦʪʦʚ ʩʯʠʪʘʪʴ ʠʭ. ʇʦʩʣʝ ʵʪʦʛʦ ɺʇ DAQmx Read 

ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʚ ʙʫʬʝʨ LabVIEW, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥ ʥʘ ʣʠʮʝʚʦʡ 

ʧʘʥʝʣʠ. ɹʫʬʝʨ LabVIEW ʤʦʞʝʪ ʧʝʨʝʜʘʪʴ ʜʘʥʥʳʝ ʥʘ ʛʨʘʬʠʢ ʦʩʮʠʣʣʦʛʨʘʤʤ, ʚ ʤʘʩʩʠʚ ʠʣʠ ʚ 

ʚʠʜʝ ʪʠʧʘ ʜʘʥʥʳʭ çʦʩʮʠʣʣʦʛʨʘʤʤʘè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʩʪʨʦʡʢʠ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ɺʇ DAQmx 

Read ʠ ʩʧʦʩʦʙʘ ʧʦʜʢʣʶʯʝʥʠʷ ʚʳʭʦʜʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ɺʇ DAQmx Read. 

3.10. ʄʝʞʙʫʬʝʨʥʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʤʝʞʜʫ ʙʫʬʝʨʦʤ ʇʂ ʠ ʙʫʬʝʨʦʤ LabVIEW ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʦʧʝʨʘʮʠʡ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ. ɺʚʦʜ number of samples per channel ɺʇ DAQmx Timing 

ʥʘʟʥʘʯʘʝʪ ʙʫʬʝʨ ʇʂ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦʥ ʥʘʯʠʥʘʝʪʩʷ, 

ʢʦʛʜʘ ʚʳ ʚʳʟʳʚʘʝʪʝ ɺʇ DAQmx Start Task. ʇʦʩʣʝ ʥʘʯʘʣʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʙʫʬʝʨ ʇʂ ʟʘʧʦʣʥʷʝʪʩʷ 

ʜʘʥʥʳʤʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʩʪʘʥʝʪ ʧʦʣʥʳʤ. ʉʢʦʨʦʩʪʴ ʥʘʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʘʩʪʦʪʦʡ, 

ʢʦʪʦʨʫʶ ʚʳ ʫʩʪʘʥʦʚʠʣʠ ʚ ɺʇ DAQmx Timing. ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʙʫʬʝʨʘ ʇʂ ɺʇ DAQmx Read 

ʧʝʨʝʥʦʩʠʪ ʜʘʥʥʳʝ ʠʟ ʥʝʛʦ ʚ ʙʫʬʝʨ LabVIEW. ʇʨʠ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʤ ʩʙʦʨʝ ɺʇ DAQmx Read 

ʧʝʨʝʤʝʱʘʝʪ ʚʩʝ ʜʘʥʥʳʝ ʟʘ ʨʘʟ. 

ɿʘʜʘʥʠʝ:  

ʇʦʣʫʯʠʪʴ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʷ ʢʦʥʬʠʛʫʨʘʮʠʶ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʚʚʦʜʘ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʚʚʦʜʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ 

LabVIEW ʟʘʜʘʝʪ, ʩʢʦʣʴʢʦ ʪʦʯʝʢ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʠ ʩ ʢʘʢʦʡ ʯʘʩʪʦʪʦʡ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʩʷ 

ʟʘʙʦʪʘ ʦ ʪʘʢʪʠʨʦʚʘʥʠʠ ʣʦʞʠʪʩʷ ʥʘ DAQ ʫʩʪʨʦʡʩʪʚʦ. ʇʨʠ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʤ ʚʚʦʜʝ DAQ 

ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʷʝʪ ʚʩʝʤʠ ʘʩʧʝʢʪʘʤʠ ʩʙʦʨʘ ʜʘʥʥʳʭ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ, ʧʨʠ ʩʙʦʨʝ 

ʜʘʥʥʳʭ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʪʘʢʪʠʨʦʚʘʥʠʝʤ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʩʙʦʨʦʤ ʦʪʚʝʯʘʝʪ ʪʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʙʣʝʤʘʪʠʯʥʦ, ʝʩʣʠ ʢʦʤʧʴʶʪʝʨ ʚʜʨʫʛ ʥʝ ʩʤʦʞʝʪ ʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʨʠʦʨʠʪʝʪʘ 

ʧʨʦʮʝʩʩʫ ʩʙʦʨʘ ʜʘʥʥʳʭ. 
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ʈʝʰʝʥʠʝ: 

ʃʠʮʝʚʘʷ ʧʘʥʝʣʴ 

1. ʆʪʢʨʦʡʪʝ ʥʦʚʳʡ ɺʇ ʠ ʩʦʟʜʘʡʪʝ ʩʣʝʜʫʶʱʫʶ ʣʠʮʝʚʫʶ ʧʘʥʝʣʴ. 

 

 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʢʘʟʘʥʥʳʭ ʚʳʰʝ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚʳ ʤʦʞʝʪʝ ʩʦʟʜʘʪʴ ʩ ʙʣʦʢ-

ʜʠʘʛʨʘʤʤʳ, ʚʳʟʳʚʘʷ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʨʤʠʥʘʣʦʚ ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ 

ʠ ʚʳʙʠʨʘʷ ʚ ʥʠʭ ʦʧʮʠʶ CreateèControl (ʉʦʟʜʘʪʴèʕʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ). 

ɹʣʦʢ-ʜʠʘʛʨʘʤʤʘ 

2. ʇʦʩʪʨʦʡʪʝ ʩʣʝʜʫʶʱʫʶ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ. 

 

 

 

3. ʇʝʨʝʢʣʶʯʠʪʝʩʴ ʥʘ ʣʠʮʝʚʫʶ ʧʘʥʝʣʴ ʠ ʟʘʧʫʩʪʠʪʝ ɺʇ. ʅʘ ʛʨʘʬʠʢʝ ʜʦʣʞʝʥ ʦʪʦʙʨʘʟʠʪʴʩʷ 

ʩʠʛʥʘʣ. 
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ɿʘʜʘʥʠʝ:  

ʇʦʣʫʯʠʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʳ, ʠʩʧʦʣʴʟʫʷ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ, ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʡ. 

ɼʘʥʥʳʡ ɺʇ ʧʦʟʚʦʣʠʪ ʚʘʤ ʥʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ 

ʩʠʛʥʘʣʘ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʧʦʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ, ʨʘʙʦʪʘʝʪ ʣʠ ʛʝʥʝʨʘʪʦʨ ʚ ʧʨʝʜʝʣʘʭ ʟʘʷʚʣʝʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ʈʝʰʝʥʠʝ: 

2. ʉʦʟʜʘʡʪʝ ʩʣʝʜʫʶʱʫʶ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ. 

 

 

 

ʕʢʩʧʨʝʩʩ-ɺʇ Amplitude and Level Measurements, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʣʠʪʨʝ 

FunctionsèSignal Analysis, ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ. 

ï ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ Configure Amplitude and Level Measurements (ʅʘʩʪʨʦʡʢʘ ʠʟʤʝʨʝʥʠʡ 

ʘʤʧʣʠʪʫʜʳ ʠ ʫʨʦʚʥʷ) ʧʦʩʪʘʚʴʪʝ ʦʪʤʝʪʢʠ ʥʘʧʨʦʪʠʚ ʦʧʮʠʡ Maximum peak ʠ Minimum peak. 

ï ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ OK ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠ ʟʘʢʨʳʪʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ. 
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3.11. ɹʣʦʢ-ʩʭʝʤʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ ʦʪ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʪʦʯʝʢ, ʢʦʪʦʨʦʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʳ ʧʦʣʫʯʘʝʪʝ ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ ʪʦʯʝʢ. ɺʦ ʚʪʦʨʦʤ ï ʚʳ 

ʤʦʞʝʪʝ ʩʦʙʨʘʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ. ʉʣʝʜʫʶʱʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʥʝʧʨʝʨʳʚʥʳʡ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ. 
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ʇʝʨʚʳʝ ʪʨʠ ʵʪʘʧʘ ʥʘ ʵʪʦʡ ʙʣʦʢ-ʩʭʝʤʝ ʩʦʚʧʘʜʘʶʪ ʩ ʦʥʳʤʠ ʥʘ ʙʣʦʢ-ʩʭʝʤʝ 

ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ. ʆʥʠ ʦʪʚʝʯʘʶʪ ʟʘ ʥʘʩʪʨʦʡʢʫ DAQ ʫʩʪʨʦʡʩʪʚʘ ʚʠʨʪʫʘʣʴʥʳʤ 

ʧʨʠʙʦʨʦʤ DAQmx Timing, ʟʘ ʟʘʧʫʩʢ ʩʙʦʨʘ ʜʘʥʥʳʭ ɺʇ DAQmx Start Task ʠ ʧʦʜʛʦʪʦʚʢʫ ʢ 

ʩʯʠʪʳʚʘʥʠʶ ʜʘʥʥʳʭ ɺʇ DAQmx Read. ʇʦʩʢʦʣʴʢʫ ʚʳ ʩʦʙʠʨʘʝʪʝ ʜʘʥʥʳʝ ʥʝʧʨʝʨʳʚʥʦ, ʠ 

ʩʯʠʪʳʚʘʪʴ ʜʘʥʥʳʝ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʥʝʧʨʝʨʳʚʥʦ. ʇʦʵʪʦʤʫ ʧʦʤʝʩʪʠʪʝ ɺʇ DAQmx Read ʚ 

ʮʠʢʣ. ʎʠʢʣ ʟʘʚʝʨʰʠʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʝʩʣʠ ʚʦʟʥʠʢʥʝʪ ʦʰʠʙʢʘ, ʠʣʠ ʝʩʣʠ ʚʳ ʦʩʪʘʥʦʚʠʪʝ ʝʛʦ ʩ 

ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ. ʇʨʠ ʢʘʞʜʦʤ ʚʳʧʦʣʥʝʥʠʠ ʮʠʢʣʘ ɺʇ DAQmx Read ʙʫʜʝʪ ʚʦʟʚʨʘʱʘʪʴ ʜʘʥʥʳʝ. 

ʂʦʛʜʘ ʞʝ ʚʳʧʦʣʥʝʥʠʝ ʮʠʢʣʘ ʟʘʢʦʥʯʠʪʩʷ, ɺʇ DAQmx Stop Task ʦʩʪʘʥʦʚʠʪ ʟʘʜʘʯʫ ʠ 

ʚʳʩʚʦʙʦʜʠʪ ʨʝʩʫʨʩʳ. ɺʇ Simple Error Handler ʧʦʢʘʞʝʪ ʦʰʠʙʢʠ, ʚʦʟʥʠʢʰʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʚʳʧʦʣʥʝʥʠʷ. 

3.12. ʅʝʧʨʝʨʳʚʥʳʡ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ 

ʉʣʝʜʫʶʱʘʷ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʘ ɺʇ ʥʝʧʨʝʨʳʚʥʦʛʦ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʧʦʭʦʞʘ 

ʥʘ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ: 

Å ɺʇ DAQmx Read ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʮʠʢʣʘ ʧʦ ʫʩʣʦʚʠʶ. 

Å ɺʚʦʜ ʯʠʩʣʦ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʨʠ ʩʙʦʨʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʯʠʩʣʘ ʜʘʥʥʳʭ NI-DAQmx ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʦʨʦʢ ʜʣʷ ʯʪʝʥʠʷ. ɽʩʣʠ ʚʳ 



 

 

73 

 

ʦʩʪʘʚʠʪʝ ʵʪʦʪ ʚʚʦʜ ʥʝʧʦʜʢʣʶʯʝʥʥʳʤ ʠʣʠ ʚʳʩʪʘʚʠʪʝ ʟʥʘʯʝʥʠʝ ï1, NI-DAQmx ʩʯʠʪʘʝʪ ʧʦʣʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʦʨʦʢ, ʠʤʝʶʱʠʭʩʷ ʚ ʙʫʬʝʨʝ. 

Å ʆʪʩʣʝʞʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʦʨʦʢ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ (backlog). 

 

ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʚʥʘʯʘʣʝ ʠʩʧʦʣʴʟʫʡʪʝ ɺʇ 

Timing, ʥʘʩʪʨʘʠʚʘʷ ʪʘʢʪʠʨʦʚʘʥʠʝ, ʯʠʩʣʦ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ ʜʣʷ ʯʪʝʥʠʷ (ʙʫʬʝʨ) ʠ ʯʘʩʪʦʪʫ ʩʙʦʨʘ 

ʜʘʥʥʳʭ. ɼʘʣʝʝ ʠʩʧʦʣʴʟʫʡʪʝ ɺʇ DAQmx Start ʜʣʷ ʟʘʧʫʩʢʘ ʩʙʦʨʘ ʜʘʥʥʳʭ. ɿʘʪʝʤ ɺʇ DAQmx 

Read, ʧʦʤʝʱʝʥʥʳʡ ʚ ʮʠʢʣ ʧʦ ʫʩʣʦʚʠʶ, ʙʫʜʝʪ ʩʯʠʪʳʚʘʪʴ ʜʘʥʥʳʝ ʠʟ ʙʫʬʝʨʘ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʧʦʣʥʝʥʠʷ ʙʫʬʝʨʘ ʯʠʩʣʦ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ ʜʣʷ ʯʪʝʥʠʷ (number of 

samples per channel to read) ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʠʤ ʠʣʠ ʨʘʚʥʳʤ ʨʘʟʤʝʨʫ ʙʫʬʝʨʘ. ʆʙʳʯʥʦ ʧʨʠ 

ʥʝʧʨʝʨʳʚʥʦʤ ʩʙʦʨʝ ʜʘʥʥʳʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʟʥʘʯʝʥʠʝ ʚʚʦʜʘ number of samples per channel to 

read ʨʘʚʥʳʤ ʯʝʪʚʝʨʪʠ ʣʠʙʦ ʧʦʣʦʚʠʥʝ ʨʘʟʤʝʨʘ ʙʫʬʝʨʘ. ʇʦʩʢʦʣʴʢʫ LabVIEW ʥʝʧʨʝʨʳʚʥʦ 

ʦʪʧʨʘʚʣʷʝʪ ʜʘʥʥʳʝ ʚ ʙʫʬʝʨ, ʚʘʞʥʦ ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʠʪʴ ʟʘ ʯʠʩʣʦʤ ʜʦʩʪʫʧʥʳʭ ʚʳʙʦʨʦʢ ʚ 

ʙʫʬʝʨʝ, ʯʪʦʙʳ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʙʫʬʝʨ ʦʧʫʩʪʦʰʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ. 

ɽʩʣʠ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʫʧʥʳʭ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ (backlog) ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʪʦ ʙʫʬʝʨ 

ʤʦʞʝʪ ʧʝʨʝʧʦʣʥʠʪʴʩʷ, ʠ ʚʦʟʥʠʢʥʝʪ ʦʰʠʙʢʘ. ʎʠʢʣ ʧʦ ʫʩʣʦʚʠʶ, ʩʦʜʝʨʞʘʱʠʡ ɺʇ DAQmx Read, 

ʤʦʞʝʪ ʙʳʪʴ ʦʩʪʘʥʦʚʣʝʥ ʣʠʙʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʥʘʞʘʚʰʠʤ ʢʥʦʧʢʫ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ, ʣʠʙʦ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʰʠʙʢʠ ʚ ɺʇ DAQmx Read, ʪʘʢʦʡ ʢʘʢ ʧʝʨʝʧʦʣʥʝʥʠʝ ʙʫʬʝʨʘ. ʇʦʩʣʝ ʦʩʪʘʥʦʚʢʠ 

ʮʠʢʣʘ ɺʇ DAQmx Stop Task ʦʩʪʘʥʦʚʠʪ ʟʘʜʘʯʫ ʠ ʚʳʩʚʦʙʦʜʠʪ ʨʝʩʫʨʩʳ, ʘ ɺʇ Simple Error 

Handler ʦʪʦʙʨʘʟʠʪ ʚʩʝ ʚʦʟʥʠʢʰʠʝ ʦʰʠʙʢʠ. 

3.13. ʎʠʢʣʠʯʝʩʢʠʡ ʙʫʬʝʨ 

ʆʧʝʨʘʮʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ, ʧʦʩʢʦʣʴʢʫ 

ʢʦʤʧʴʶʪʝʨ ʠʩʧʦʣʴʟʫʝʪ ʦʜʠʥ ʙʫʬʝʨ, ʘ ʚʳ ʧʦʣʫʯʘʝʪʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʯʝʤ ʤʦʞʝʪ 
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ʚʤʝʩʪʠʪʴ ʙʫʬʝʨ. ʏʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʵʪʦ, ʠʩʧʦʣʴʟʫʡʪʝ ʮʠʢʣʠʯʝʩʢʠʡ ʙʫʬʝʨ. ʉʣʝʜʫʶʱʠʡ ʨʠʩʫʥʦʢ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʘʙʦʪʫ ʮʠʢʣʠʯʝʩʢʦʛʦ ʙʫʬʝʨʘ. 

 

 

 

ʎʠʢʣʠʯʝʩʢʠʡ ʙʫʬʝʨ ʧʦʭʦʞ ʥʘ ʦʙʳʯʥʳʡ, ʪʦʣʴʢʦ ʚʤʝʩʪʦ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʧʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʢʦʥʮʘ ʮʠʢʣʠʯʝʩʢʦʛʦ ʙʫʬʝʨʘ, ʚʳ ʥʘʯʠʥʘʝʪʝ ʟʘʧʫʩʢ ʩʥʘʯʘʣʘ. ɹʫʬʝʨ ʇʂ ʥʘʟʥʘʯʘʝʪʩʷ 

ʧʨʠ ʟʘʜʘʥʠʠ ʟʥʘʯʝʥʠʷ ʥʘ ʚʭʦʜʝ samples per channel (#ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ) ɺʇ DAQmx Timing. 

ʂʦʛʜʘ ɺʇ DAQmx Start Task ʟʘʧʫʩʢʘʝʪ ʩʙʦʨ ʜʘʥʥʳʭ, ʙʫʬʝʨ ʇʂ ʥʘʯʠʥʘʝʪ ʟʘʧʦʣʥʷʪʴʩʷ 

ʜʘʥʥʳʤʠ. ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚʥʫʪʨʠ ʮʠʢʣʘ ʧʦ ʫʩʣʦʚʠʶ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳ ʟʘʜʘʣʠ ʯʠʩʣʦ ʚʳʙʦʨʦʢ ʜʣʷ ʯʪʝʥʠʷ (number of samples per channel to 

read) ʨʘʚʥʳʤ ʟʥʘʯʝʥʠʶ ʤʝʞʜʫ ʯʝʪʚʝʨʪʴʶ ʠ ʧʦʣʦʚʠʥʦʡ ʨʘʟʤʝʨʘ ʙʫʬʝʨʘ. ʂʦʛʜʘ ʯʠʩʣʦ ʚʳʙʦʨʦʢ 

ʥʘ ʢʘʥʘʣ ʚ ʙʫʬʝʨʝ ʇʂ ʩʪʘʥʝʪ ʨʘʚʥʳʤ ʢʦʣʠʯʝʩʪʚʫ ʚʳʙʦʨʦʢ ʜʣʷ ʯʪʝʥʠʷ, ɺʇ DAQmx Read 

ʧʝʨʝʤʝʩʪʠʪ ʵʪʦ ʯʠʩʣʦ ʚʳʙʦʨʦʢ ʠʟ ʙʫʬʝʨʘ ʇʂ ʚ ʙʫʬʝʨ LabVIEW. ɺʇ DAQmx Read 



 

 

75 

 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʣʘʛ (ʤʝʪʢʫ), ʥʘʟʳʚʘʝʤʳʡ ʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚʳʙʦʨʢʠ, ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʦʜʦʣʞʠʪʴ ʩʯʠʪʳʚʘʥʠʝ ʩ ʤʝʩʪʘ, ʛʜʝ ʦʥʦ ʙʳʣʦ ʦʩʪʘʥʦʚʣʝʥʦ.  

ʄʝʞʜʫ ʪʝʤ, ʙʫʬʝʨ ʇʂ ʧʨʦʜʦʣʞʘʝʪ ʟʘʧʦʣʥʷʪʴʩʷ ʜʘʥʥʳʤʠ. ʇʦʢʘ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, ɺʇ 

DAQmx Read ʧʨʦʜʦʣʞʘʝʪ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʠʟ ʙʫʬʝʨʘ ʇʂ ʚ ʙʫʬʝʨ LabVIEW. ʂʦʛʜʘ ʤʝʪʢʘ 

ʢʦʥʮʘ ʜʘʥʥʳʭ ʜʦʩʪʠʛʘʝʪ ʧʨʝʜʝʣʘ ʙʫʬʝʨʘ ʇʂ, ʪʦ ʥʦʚʳʝ ʜʘʥʥʳʝ ʥʘʯʠʥʘʶʪ ʟʘʧʠʩʳʚʘʪʴʩʷ ʚ 

ʥʘʯʘʣʝ ʵʪʦʛʦ ʙʫʬʝʨʘ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʤʝʪʢʦʡ ʢʦʥʮʘ ʚʳʙʦʨʦʢ ʠ ʪʝʢʫʱʠʤ ʧʦʣʦʞʝʥʠʝʤ ʚʳʙʦʨʢʠ 

ʨʘʚʥʘ ʯʠʩʣʫ ʜʦʩʪʫʧʥʳʭ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ (backlog). LabVIEW ʜʦʣʞʥʘ ʩʯʠʪʳʚʘʪʴ ʜʘʥʥʳʝ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʤʝʪʢʘ ʢʦʥʮʘ ʜʘʥʥʳʭ ʜʦʛʦʥʠʪ ʪʝʢʫʱʝʝ 

ʧʦʣʦʞʝʥʠʝ ʚʳʙʦʨʢʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʥʦʚʳʝ ʜʘʥʥʳʝ ʟʘʧʠʰʫʪʩʷ ʧʦʚʝʨʭ ʩʪʘʨʳʭ, ʠ 

LabVIEW ʚʳʜʘʩʪ ʦʰʠʙʢʫ. 

3.14. ʆʰʠʙʢʘ ʥʘʣʦʞʝʥʠʷ ʟʘʧʠʩʝʡ 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʦʰʠʙʢʘ, ʩ ʢʦʪʦʨʦʡ ʚʳ ʤʦʞʝʪʝ ʩʪʦʣʢʥʫʪʴʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʵʪʦ ʦʰʠʙʢʘ ʥʘʣʦʞʝʥʠʷ ʟʘʧʠʩʝʡ (overwrite 

error). ʕʪʘ ʦʰʠʙʢʘ ʚʦʟʥʠʢʥʝʪ, ʢʦʛʜʘ ʤʝʪʢʘ ʢʦʥʮʘ ʚʳʙʦʨʦʢ ʜʦʛʦʥʠʪ ʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ 

ʚʳʙʦʨʢʠ, ʠ ʜʘʥʥʳʝ ʙʫʜʫʪ ʥʘʢʣʘʜʳʚʘʪʴʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ LabVIEW ʥʝ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʩʯʠʪʳʚʘʝʪ ʜʘʥʥʳʝ ʠʟ ʙʫʬʝʨʘ ʇʂ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ, 

ʧʦʤʦʛʘʶʱʠʭ ʠʟʙʝʞʘʪʴ ʵʪʦʡ ʦʰʠʙʢʠ, ʥʦ ʥʝ ʚʩʝ ʠʟ ʥʠʭ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʩʠʪʫʘʮʠʠ, ʪʘʢ ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʩʨʘʙʘʪʳʚʘʶʪ ʣʫʯʰʝ, ʯʝʤ ʜʨʫʛʠʝ. 

Å ʋʚʝʣʠʯʴʪʝ ʯʠʩʣʦ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ (ʨʘʟʤʝʨ ʙʫʬʝʨʘ) ʚ ɺʇ DAQmx Timing. ʕʪʘ ʤʝʨʘ ʥʝ 

ʩʥʠʤʝʪ ʧʨʦʙʣʝʤʫ, ʝʩʣʠ ʚʳ ʥʝ ʦʧʫʩʪʦʰʘʝʪʝ ʙʫʬʝʨ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʢʦʨʦʩʪʴʶ. ɿʘʧʦʤʥʠʪʝ ʥʦʨʤʫ 

ʯʠʩʣʘ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ: ʦʪ ʯʝʪʚʝʨʪʠ ʜʦ ʧʦʣʦʚʠʥʳ ʨʘʟʤʝʨʘ ʙʫʬʝʨʘ. ɽʩʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʘ ʙʫʬʝʨʘ ʧʨʠʚʝʜʝʪ ʢ ʚʳʧʦʣʥʝʥʠʶ ʫʢʘʟʘʥʥʦʛʦ ʫʩʣʦʚʠʷ, ʪʦ ʵʪʦ ʠʩʢʣʶʯʠʪ 

ʦʰʠʙʢʫ. 

Å ʆʧʫʩʪʦʰʘʡʪʝ ʙʫʬʝʨ ʙʳʩʪʨʝʝ, ʫʚʝʣʠʯʠʚʘʷ ʯʠʩʣʦ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ 

(number of samples per channel to read). ʅʝ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʵʪʦʛʦ ʯʠʩʣʘ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʥʝʪ ʧʘʫʟʘ ʚ ɺʇ DAQmx Read ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʦʨʦʢ 

ʚ ʙʫʬʝʨʝ ʥʝ ʜʦʩʪʠʛʥʝʪ ʯʠʩʣʘ ʚʳʙʦʨʦʢ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ. ɺʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʦʞʠʜʘʥʠʝ 

ʟʘʧʦʣʥʝʥʠʷ ʙʫʬʝʨʘ ʚʳʙʦʨʢʘʤʠ, ʤʦʛʣʦ ʙʳʪʴ ʧʦʪʨʘʯʝʥʦ ʥʘ ʦʧʫʩʪʦʰʝʥʠʝ ʙʫʬʝʨʘ. 

Å ʋʤʝʥʴʰʠʪʝ ʯʘʩʪʦʪʫ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ ʚ ɺʇ DAQmx Timing. ʕʪʘ ʤʝʨʘ ʟʘʤʝʜʣʠʪ ʩʢʦʨʦʩʪʴ, 

ʩ ʢʦʪʦʨʦʡ ʜʘʥʥʳʝ ʙʫʜʫʪ ʦʪʧʨʘʚʣʷʪʴʩʷ ʚ ʙʫʬʝʨ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʫʧʥʦ, 

ʝʩʣʠ ʚʘʤ ʥʝʦʙʭʦʜʠʤʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ. 
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Å ʀʟʙʝʛʘʡʪʝ ʟʘʤʝʜʣʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʮʠʢʣʘ ʠʟ-ʟʘ ʥʝʥʫʞʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚʥʫʪʨʠ ʥʝʛʦ. 

3.15. ʆʰʠʙʢʘ ʧʝʨʝʧʦʣʥʝʥʠʷ 

ɼʨʫʛʘʷ ʦʰʠʙʢʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʤ ʩʙʦʨʝ 

ʜʘʥʥʳʭ, ʚʳʟʳʚʘʝʪʩʷ ʧʝʨʝʧʦʣʥʝʥʠʝʤ FIFO ʙʫʬʝʨʘ DAQ ʫʩʪʨʦʡʩʪʚʘ. ʕʪʘ ʦʰʠʙʢʘ ʥʝ ʥʘʩʪʦʣʴʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ, ʢʘʢ ʦʰʠʙʢʘ ʥʘʣʦʞʝʥʠʷ ʟʘʧʠʩʠ, ʥʦ ʝʝ ʠ ʥʝ ʪʘʢ ʣʝʛʢʦ ʠʩʧʨʘʚʠʪʴ. ʆʥʘ 

ʧʦʷʚʣʷʝʪʩʷ, ʢʦʛʜʘ FIFO ʙʫʬʝʨ ʥʝ ʦʧʫʩʪʦʰʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʚ 

ʙʫʬʝʨ ʢʦʤʧʴʶʪʝʨʘ ʩʦʩʪʦʷʥʠʝ FIFO ʙʫʬʝʨʘ ʟʘʚʠʩʠʪ ʠʣʠ ʦʪ DMA ʠʣʠ ʦʪ IRQ, ʧʦʵʪʦʤʫ, ʢʦʛʜʘ 

FIFO ʙʫʬʝʨ ʦʧʫʩʪʦʰʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʝʩʪʴ ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʰʠʙʢʫ. 

Å ʋʙʝʜʠʪʝʩʴ, ʯʪʦ, ʝʩʣʠ DMA ʜʦʩʪʫʧʝʥ, ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʢʘʥʘʣ DMA ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʇʨʷʤʦʡ ʜʦʩʪʫʧ ʢ ʧʘʤʷʪʠ (DMA) ʨʘʙʦʪʘʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʟʘʧʨʦʩ ʧʨʝʨʳʚʘʥʠʷ (IRQ), ʠ ʵʪʦ ʤʦʞʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ. ɿʘ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ DMA 

ʦʙʨʘʱʘʡʪʝʩʴ ʢʘʢ ʩʧʨʘʚʢʝ NI-DAQmx Help ʠ ʫʟʣʫ ʩʚʦʡʩʪʚ DAQmx ʢʘʥʘʣʘ (ʩʚʦʡʩʪʚʦ Data 

Transfer Mechanism (ʄʝʭʘʥʠʟʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ)). 

Å ʋʤʝʥʴʰʠʪʝ ʯʘʩʪʦʪʫ ʚʳʙʦʨʢʠ ʥʘ ʢʘʥʘʣ ʚ ɺʇ DAQmx Timing. 

Å ʇʨʠʦʙʨʝʪʠʪʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʙʦʣʴʰʠʤ FIFO ʙʫʬʝʨʦʤ. ʆʜʥʘʢʦ ʵʪʦʪ ʩʧʦʩʦʙ ʤʦʞʝʪ ʪʦʣʴʢʦ 

ʦʪʪʷʥʫʪʴ ʧʦʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʤʝʩʪʦ ʝʝ ʨʝʰʝʥʠʷ. 

Å ʇʨʠʦʙʨʝʪʠʪʝ ʢʦʤʧʴʶʪʝʨ ʩ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʰʠʥʦʡ, ʯʪʦʙʳ ʫʩʢʦʨʠʪʴ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʠʟ 

FIFO ʙʫʬʝʨʘ ʚ ʙʫʬʝʨ ʢʦʤʧʴʶʪʝʨʘ. ʇʝʨʝʧʦʣʥʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʝ ʟʘʙʠʨʘʝʪ 

ʜʘʥʥʳʝ ʠʟ ʫʩʪʨʦʡʩʪʚʘ ʩ ʥʘʜʣʝʞʘʱʝʡ ʩʢʦʨʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʢʦʤʧʴʶʪʝʨ ʩ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʰʠʥʦʡ 

ʤʦʞʝʪ ʧʝʨʝʥʦʩʠʪʴ ʜʘʥʥʳʝ ʠʟ FIFO ʙʫʬʝʨʘ ʙʳʩʪʨʝʝ. 

ɿʘʜʘʥʠʝ:  

ʅʝʧʨʝʨʳʚʥʦ ʧʦʣʫʯʘʡʪʝ ʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ DAQ ʫʩʪʨʦʡʩʪʚʘ ʠ ʟʘʧʠʩʳʚʘʡʪʝ ʠʭ ʚ ʬʘʡʣ. 

ʈʝʰʝʥʠʝ 

ʃʠʮʝʚʘʷ ʧʘʥʝʣʴ 

1. ʆʪʢʨʦʡʪʝ ʥʦʚʳʡ ɺʇ ʠ ʩʦʟʜʘʡʪʝ ʩʣʝʜʫʶʱʫʶ ʣʠʮʝʚʫʶ ʧʘʥʝʣʴ. 
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ɹʣʦʢ-ʜʠʘʛʨʘʤʤʘ 

2. ʇʦʩʪʨʦʡʪʝ ʩʣʝʜʫʶʱʫʶ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ. 

 

 

 

ʋʟʝʣ ʩʚʦʡʩʪʚ DAQmx Read Property Node, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʣʠʪʨʝ FunctionsèAll 

Functions»NI Measurements»DAQmx - Data Acquisition, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʙʫʬʝʨʘ. ɺʳʟʦʚʠʪʝ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʫʟʣʘ ʠ 

ʚʳʙʝʨʠʪʝ ʦʧʮʠʶ Properties»Status»Available Samples per Channel. ʕʪʦ ʩʚʦʡʩʪʚʦ ʦʪʩʣʝʞʠʚʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʧʨʦʯʠʪʘʥʥʳʭ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ ʚ ʙʫʬʝʨʝ. 

3. ʇʝʨʝʢʣʶʯʠʪʝʩʴ ʥʘ ʣʠʮʝʚʫʶ ʧʘʥʝʣʴ. ɿʘʧʫʩʪʠʪʝ ɺʇ. ʅʘʙʣʶʜʘʡʪʝ ʟʘ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ 

ʦʪʦʙʨʘʞʘʝʪ ʨʘʟʚʝʨʪʢʘ. ɼʘʥʥʳʝ ʟʘʧʦʣʥʷʶʪ ʙʫʬʝʨ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʤʝʨʘ ʚ ʧʘʤʷʪʠ, ʟʘʪʝʤ 

ʧʝʨʝʧʠʩʳʚʘʶʪ ʟʥʘʯʝʥʠʷ, ʟʘʧʦʣʥʷʷ ʙʫʬʝʨ ʩ ʥʘʯʘʣʘ.  
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4. ʇʦʥʘʙʣʶʜʘʡʪʝ ʟʘ ʚʝʣʠʯʠʥʦʡ ʏʠʩʣʘ ʚʳʙʦʨʦʢ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʧʨʠ 

ʫʤʝʥʴʰʝʥʠʠ ʯʘʩʪʦʪʳ ʠʣʠ ʢʦʣʠʯʝʩʪʚʘ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ. ʏʠʩʣʦ ʜʦʩʪʫʧʥʳʭ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʦʨʦʢ ʥʘ ʢʘʥʘʣ, ʧʨʠʥʷʪʳʭ ʚ ʙʫʬʝʨ, ʥʦ ʝʱʝ ʥʝ ʩʯʠʪʘʥʥʳʭ. ʕʪʘ 

ʚʝʣʠʯʠʥʘ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ, ʥʘʩʢʦʣʴʢʦ ʫʩʧʝʰʥʦ ʚʳ ʩʧʨʘʚʣʷʝʪʝʩʴ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʩʙʦʨʦʤ 

ʜʘʥʥʳʭ. ɽʩʣʠ ʥʝʧʨʦʯʠʪʘʥʥʳʝ ʜʘʥʥʳʝ (backlog) ʥʝʧʨʝʨʳʚʥʦ ʚʦʟʨʘʩʪʘʶʪ, ʪʦ ʵʪʦ ʧʨʠʟʥʘʢ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʢʦʨʦʩʪʠ ʩʯʠʪʳʚʘʥʠʷ ʜʘʥʥʳʭ ʠʟ ʙʫʬʝʨʘ, ʯʪʦ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʧʨʠʚʝʜʝʪ ʢ ʠʭ 

ʧʦʪʝʨʝ. ɽʩʣʠ ʵʪʦ ʧʨʦʠʟʦʡʜʝʪ, ɺʇ DAQmx Read ʚʦʟʚʨʘʪʠʪ ʦʰʠʙʢʫ. 

ɿʘʜʘʥʠʝ: 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʦʚʦʡ ʪʨʠʛʛʝʨ ʜʣʷ ʟʘʧʫʩʢʘ ʦʧʝʨʘʮʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ. 

ʈʝʰʝʥʠʝ 

ɹʣʦʢ-ʜʠʘʛʨʘʤʤʘ 

ʉʦʟʜʘʡʪʝ ʩʣʝʜʫʶʱʫʶ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ: 

 

ɺʇ DAQmx Trigger, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʣʠʪʨʝ FunctionsèAll FunctionsèNI 

Measurements»DAQmx ï Data Acquisition, ʥʘʩʪʨʘʠʚʘʝʪ ʪʨʠʛʛʝʨ. ɺʳʟʦʚʠʪʝ ʢʦʥʪʝʢʩʪʥʳʝ ʤʝʥʶ 

ʚʚʦʜʦʚ edge ʠ source, ʚʳʙʝʨʠʪʝ CreateèControl, ʠ ʚʚʝʜʠʪʝ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

Å ʀʩʪʦʯʥʠʢ: /DevX/PFI0, ʛʜʝ X ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ ʚʘʰʝʛʦ DAQ ʫʩʪʨʦʡʩʪʚʘ ʚ MAX. 

Å ʌʨʦʥʪ: Rising 

3.16. ɸʨʭʠʪʝʢʪʫʨʘ ʚʳʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʩʪʨʦʡʩʪʚ ʄ-ʩʝʨʠʠ ʠʤʝʶʪ ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ (ʎɸʇ) ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʢʘʥʘʣʦʚ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ. ʎʠʬʨʦ-ʘʥʘʣʦʛʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʦʙʥʦʚʣʷʶʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʘʢ ʯʪʦ ʜʣʷ ʦʧʝʨʘʮʠʡ ʚʳʚʦʜʘ ʥʝʦʙʭʦʜʠʤ ʣʠʰʴ ʦʜʠʥ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ. 



 

 

79 

 

ʊʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ ʩʦʟʜʘʝʪ ʩʠʛʥʘʣ ʨʝʛʝʥʝʨʘʮʠʠ (update clock). 

ɺʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʢʘʥʘʣʦʚ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʢʘʢ ʠ 

ʢʘʥʘʣʳ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʚʳʙʦʨʢʝ ʩʠʛʥʘʣʦʚ.  

 

 

 

ʎɸʇ ʠʤʝʝʪ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʦʧʦʨʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʥʫʪʨʝʥʥʠʡ ʠʣʠ ʚʥʝʰʥʠʡ ʩʠʛʥʘʣ. ɺʥʫʪʨʝʥʥʝʝ ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʨʘʚʥʦ + 10 ʚʦʣʴʪʘʤ. ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʎɸʇ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʦʜʥʦʧʦʣʷʨʥʳʤ ʣʠʙʦ 

ʙʠʧʦʣʷʨʥʳʤ. 

3.17. ɹʠʧʦʣʷʨʥʳʡ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ 

ɹʠʧʦʣʷʨʥʳʡ ʩʠʛʥʘʣ ʠʤʝʝʪ ʜʠʘʧʘʟʦʥ, ʩʦʜʝʨʞʘʱʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ. ɽʩʣʠ ʚʳ ʫʩʪʘʥʦʚʠʪʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʨʝʞʠʤ ʙʠʧʦʣʷʨʥʦʛʦ ʩʠʛʥʘʣʘ, ʪʦ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ 

ʎɸʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Å ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ = +Vref 

Å ʄʠʥʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ = ïVref 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʚʥʫʪʨʝʥʥʝʝ ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʝʣʠʯʠʥʦʡ +10 ɺ, ʪʦ 

ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʎɸʇ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʦʪ ï10 ʜʦ +10 ɺ. ʆʜʥʘʢʦ ʝʩʣʠ ʩʠʛʥʘʣ ʙʫʜʝʪ 

ʠʟʤʝʥʷʪʴʩʷ ʦʪ ï5 ʜʦ +5 ɺ, ʪʦ ʚʳ ʥʝ ʩʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʎɸʇ. 

ʏʪʦʙʳ ʨʘʟʨʝʰʝʥʠʝ ʜʦʚʝʩʪʠ ʜʦ ʤʘʢʩʠʤʫʤʘ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚʥʫʪʨʝʥʥʝʝ ʦʧʦʨʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʚʝʣʠʯʠʥʦʡ +5 ɺ. ʊʝʧʝʨʴ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʎɸʇ ʙʫʜʝʪ ʨʘʚʝʥ ʦʪ ï5 ʜʦ +5 ɺ, 

ʩʦʚʧʘʜʘʷ ʩ ʜʠʘʧʘʟʦʥʦʤ ʠʟʤʝʥʝʥʠʷ ʩʠʛʥʘʣʘ, ʠ ʚʳ ʙʫʜʝʪʝ ʮʝʣʠʢʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʨʝʰʘʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʎɸʇ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʘ. 
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3.18. ʆʜʥʦʧʦʣʷʨʥʳʡ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ 

ʆʜʥʦʧʦʣʷʨʥʳʡ ʩʠʛʥʘʣ ʠʤʝʝʪ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʡ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ. ɽʩʣʠ ʚʳ ʫʩʪʘʥʦʚʠʪʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʨʝʞʠʤ ʦʜʥʦʧʦʣʷʨʥʦʛʦ ʩʠʛʥʘʣʘ, ʪʦ ʨʘʙʦʯʠʡ 

ʜʠʘʧʘʟʦʥ ʎɸʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Å ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ = +Vref 

Å ʄʠʥʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ = 0 ɺ 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʚʥʫʪʨʝʥʥʝʝ ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʝʣʠʯʠʥʦʡ +10 ɺ, ʪʦ 

ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʎɸʇ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʦʪ 0 ʜʦ +10 ɺ. ʆʜʥʘʢʦ ʝʩʣʠ ʩʠʛʥʘʣ ʙʫʜʝʪ 

ʠʟʤʝʥʷʪʴʩʷ ʦʪ 0 ʜʦ +5 ɺ, ʪʦ ʚʳ ʥʝ ʩʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʎɸʇ. 

ʏʪʦʙʳ ʨʘʟʨʝʰʝʥʠʝ ʜʦʚʝʩʪʠ ʜʦ ʤʘʢʩʠʤʫʤʘ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚʥʫʪʨʝʥʥʝʝ ʦʧʦʨʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʚʝʣʠʯʠʥʦʡ +5 ɺ. ʊʝʧʝʨʴ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʎɸʇ ʙʫʜʝʪ ʨʘʚʝʥ ʦʪ 0 ʜʦ +5 ɺ, 

ʩʦʚʧʘʜʘʷ ʩ ʜʠʘʧʘʟʦʥʦʤ ʠʟʤʝʥʝʥʠʷ ʩʠʛʥʘʣʘ, ʠ ʚʳ ʙʫʜʝʪʝ ʮʝʣʠʢʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʨʝʰʘʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʎɸʇ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʘ. 

3.19. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɺʇ ɿʘʧʠʩʴ DAQmx 

ɺʇ DAQmx Write, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʣʠʪʨʝ DAQmx - Data Acquisition, ʟʘʧʠʩʳʚʘʝʪ 

ʚʳʙʦʨʢʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʘʤʠ ʟʘʜʘʯʫ ʠʣʠ ʢʘʥʘʣʳ. ʂʦʥʬʠʛʫʨʘʪʦʨ ʵʪʦʛʦ ʧʦʣʠʤʦʨʬʥʦʛʦ ɺʇ 

ʟʘʜʘʝʪ ʬʦʨʤʘʪ ʚʳʙʦʨʦʢ ʜʣʷ ʟʘʧʠʩʠ, ʟʘʧʠʩʳʚʘʪʴ ʣʠ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʚʳʙʦʨʦʢ, ʠ ʟʘʧʠʩʳʚʘʪʴ 

ʣʠ ʚ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʘʥʘʣʦʚ. ʅʘ ʜʘʥʥʦʤ ʟʘʥʷʪʠʠ ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʥʘʩʪʨʦʡʢʠ ʘʥʘʣʦʛʦʚʦʛʦ 

ʚʳʚʦʜʘ ɺʇ DAQmx Write. ɼʣʷ ʚʳʙʦʨʘ ʥʘʩʪʨʦʝʢ ʵʪʦʛʦ ɺʇ ʠʩʧʦʣʴʟʫʡʪʝ ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ. 

ʉʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʤʝʥʶ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ɺʇ DAQmx Write. ʇʝʨʚʦʝ ʤʝʥʶ ʧʦʟʚʦʣʷʝʪ 

ʚʳʙʨʘʪʴ ʪʠʧ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ: 

Å ɸʥʘʣʦʛʦʚʳʡ 

Å ʎʠʬʨʦʚʦʡ 

Å ʅʝʦʙʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ 

ɺʦ ʚʪʦʨʦʤ ʤʝʥʶ ʤʦʞʥʦ ʟʘʜʘʪʴ ʯʠʩʣʦ ʢʘʥʘʣʦʚ ʜʣʷ ʟʘʧʠʩʠ, ʘ ʪʘʢʞʝ ʟʘʧʠʩʴ ʜʘʥʥʳʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʫʩʪʨʦʡʩʪʚʦ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (unscaled). ʊʨʝʪʴʝ 

ʤʝʥʶ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʛʝʥʝʨʘʮʠʶ ʦʜʥʦʡ (single sample) ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʳʙʦʨʦʢ (multiple 

samples). ʇʨʠ ʚʳʙʦʨʝ ʦʜʥʦʪʦʯʝʯʥʦʡ ʛʝʥʝʨʘʮʠʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʡʪʝ ʯʝʪʚʝʨʪʦʝ ʤʝʥʶ ʜʣʷ 

ʟʘʜʘʥʠʷ ʬʦʨʤʘʪʘ ʟʘʧʠʩʳʚʘʝʤʳʭ ʜʘʥʥʳʭ: ʦʩʮʠʣʣʦʛʨʘʤʤʘ (waveform) ʠʣʠ ʯʠʩʣʦ ʩ ʧʣʘʚʘʶʱʝʡ 

ʟʘʧʷʪʦʡ ʫʜʚʦʝʥʥʦʡ ʪʦʯʥʦʩʪʠ (DBL). ʇʨʠ ʚʳʙʦʨʝ ʛʝʥʝʨʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʝʢ ʠʩʧʦʣʴʟʫʡʪʝ ʵʪʦ 
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ʤʝʥʶ ʜʣʷ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʠʣʠ ʤʘʩʩʠʚʘ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʫʜʚʦʝʥʥʦʡ 

ʪʦʯʥʦʩʪʠ. 

ʇʨʠ ʛʝʥʝʨʘʮʠʠ ʦʜʥʦʡ ʚʳʙʦʨʢʠ ʪʝʨʤʠʥʘʣ auto start ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʠʩʪʠʥʘ. 

ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʤʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ ʟʘʜʘʯʠ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʛʝʥʝʨʘʮʠʶ ʦʪʜʝʣʴʥʦʡ ʚʳʙʦʨʢʠ. ʆʜʥʘʢʦ ʧʨʠ ʚʳʚʦʜʝ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʝʢ ʜʘʥʥʳʭ 

ʪʝʨʤʠʥʘʣ auto start ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʣʦʞʴ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʪʝʧʝʨʴ 

ʥʝʦʙʭʦʜʠʤʘ ʥʘʩʪʨʦʡʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʘʢʪʠʨʦʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ɺʇ DAQmx 

Timing, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʥʘʜʦʙʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʇ DAQmx Start Task ʠ DAQmx Stop 

Task. ɿʘ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʤʦʜʝʣʠ ʩʦʩʪʦʷʥʠʷ DAQmx ʟʘʜʘʯʠ ʦʙʨʘʱʘʡʪʝʩʴ ʢʦ ʚʪʦʨʦʤʫ 

ʟʘʥʷʪʠʶ, ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤ ʩʙʦʨʘ ʜʘʥʥʳʭ. 

3.20. ɻʝʥʝʨʘʮʠʷ ʦʜʥʦʡ ʚʳʙʦʨʢʠ 

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʘʞʝʥ, ʯʝʤ ʩʢʦʨʦʩʪʴ ʛʝʥʝʨʘʮʠʠ, ʚʳʭʦʜʥʦʡ 

ʩʠʛʥʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʣʴʢʦ ʦʜʥʫ ʚʳʙʦʨʢʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚʘʤ ʥʫʞʥʦ 

ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʧʦʩʪʦʷʥʥʳʡ ʩʠʛʥʘʣ ʛʝʥʝʨʠʨʫʡʪʝ ʦʜʥʫ ʚʳʙʦʨʢʫ ʟʘ ʨʘʟ. ʋʧʨʘʚʣʷʪʴ ʤʦʤʝʥʪʦʤ 

ʛʝʥʝʨʘʮʠʠ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʪʘʢʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʪʘʢʪʠʨʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ. 

Å ʇʨʦʛʨʘʤʤʥʦ ʫʧʨʘʚʣʷʝʤʦʝ ʪʘʢʪʠʨʦʚʘʥʠʝ ï ʉʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʛʝʥʝʨʠʨʫʶʪʩʷ ʚʳʙʦʨʢʠ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʥʦ ʥʝ ʫʩʪʨʦʡʩʪʚʦʤ ʩʙʦʨʘ ʜʘʥʥʳʭ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʛʝʥʝʨʘʮʠʷ ʚʩʝʮʝʣʦ ʟʘʚʠʩʠʪ ʦʪ ʨʝʩʫʨʩʦʚ ʚʘʰʝʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʣʶʙʳʝ ʧʨʝʨʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʛʝʥʝʨʘʮʠʶ. 

Å ɸʧʧʘʨʘʪʥʦ ʫʧʨʘʚʣʷʝʤʦʝ ʪʘʢʪʠʨʦʚʘʥʠʝ ï ʊʊʃ ʩʠʛʥʘʣ, ʪʘʢʦʡ ʢʘʢ ʪʘʢʪʦʚʳʝ ʠʤʧʫʣʴʩʳ 

ʛʝʥʝʨʘʪʦʨʘ DAQ ʫʩʪʨʦʡʩʪʚʘ, ʫʧʨʘʚʣʷʝʪ ʩʢʦʨʦʩʪʴʶ ʛʝʥʝʨʘʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʝʥʝʨʘʮʠʷ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ, ʯʝʤ ʧʨʠ ʧʨʦʛʨʘʤʤʥʦ ʫʧʨʘʚʣʷʝʤʦʤ 

ʪʘʢʪʠʨʦʚʘʥʠʠ. ʅʝ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʘʢʦʡ ʨʝʞʠʤ ʪʘʢʪʠʨʦʚʘʥʠʷ. ʏʪʦʙʳ ʫʟʥʘʪʴ, 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʣʠ ʚʘʰʝ ʫʩʪʨʦʡʩʪʚʦ ʘʧʧʘʨʘʪʥʦ ʫʧʨʘʚʣʷʝʤʦʝ ʪʘʢʪʠʨʦʚʘʥʠʝ, ʧʦʩʤʦʪʨʠʪʝ 

ʜʦʢʫʤʝʥʪʘʮʠʶ ʢ ʫʩʪʨʦʡʩʪʚʫ. 

3.21. ʅʘʩʪʨʦʡʢʠ ʪʘʢʪʠʨʦʚʘʥʠʷ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ 

ɼʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ DAQmx ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦ ʠʣʠ ʘʧʧʘʨʘʪʥʦ ʫʧʨʘʚʣʷʝʤʦʛʦ 

ʪʘʢʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʡʪʝ ɺʇ DAQmx Timing ʠ/ʠʣʠ ʫʟʝʣ ʩʚʦʡʩʪʚ DAQmx Sample Timing. 

ɺʳʙʠʨʘʷ ʥʘʩʪʨʦʡʢʫ ʢʦʥʬʠʛʫʨʘʪʦʨʘ Sample Clock ɺʇ Timing ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʷ ʜʣʷ ʫʟʣʘ 
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ʩʚʦʡʩʪʚ Sample Timing Type ʟʥʘʯʝʥʠʝ Sample Clock, ʚʳ ʛʦʚʦʨʠʪʝ DAQmx, ʯʪʦ ʭʦʪʠʪʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʥʝʨʘʪʦʨ ʚʳʙʦʨʢʠ (Sample Clock) ʚʘʰʝʛʦ DAQ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʛʝʥʝʨʘʮʠʝʡ. ʇʨʠ ʧʨʦʛʨʘʤʤʥʦ ʫʧʨʘʚʣʷʝʤʦʡ ʛʝʥʝʨʘʮʠʠ ʫʩʪʘʥʦʚʠʪʝ ʜʣʷ ʫʟʣʘ ʩʚʦʡʩʪʚ Sample 

Timing Type ʟʥʘʯʝʥʠʝ On Demand. ɽʩʣʠ ʚʳ ʥʝ ʟʘʜʘʣʠ ʪʠʧ ʪʘʢʪʠʨʦʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ɺʇ 

DAQmx Timing ʠʣʠ ʫʟʣʘ ʩʚʦʡʩʪʚ DAQmx Sample Timing Type, ʪʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʨʦʛʨʘʤʤʥʦ ʫʧʨʘʚʣʷʝʤʘʷ ʛʝʥʝʨʘʮʠʷ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ɺʇ DAQmx Timing ʩʦʜʝʨʞʠʪ ʦʧʮʠʶ Use Waveform ʚ ʤʝʥʶ ʢʦʥʬʠʛʫʨʘʪʦʨʘ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ ʚʳʙʦʨʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʦʥʝʥʪʘ ʦʩʮʠʣʣʦʛʨʘʤʤʳ dt, 

ʢʦʪʦʨʘʷ ʨʘʚʥʘ ʚʨʝʤʝʥʠ (ʚ ʩʝʢʫʥʜʘʭ) ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ. ʉ ʪʘʢʦʡ ʥʘʩʪʨʦʡʢʦʡ ʙʫʜʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʘʧʧʘʨʘʪʥʦ ʫʧʨʘʚʣʷʝʤʘʷ ʛʝʥʝʨʘʮʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, 

ʦʧʮʠʷ Use Waveform ɺʇ DAQmx Timing ʥʝ ʟʘʩʪʘʚʣʷʝʪ ʚʳʚʦʜʠʪʴ ʟʥʘʯʝʥʠʷ ʦʩʮʠʣʣʦʛʨʘʤʤʳ, 

ʦʥʘ ʣʠʰʴ ʠʩʧʦʣʴʟʫʝʪ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʪʘʢʪʠʨʦʚʘʥʠʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʩʠʛʥʘʣ, ʧʨʠʩʦʝʜʠʥʠʪʝ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʢ ɺʇ DAQmx Write. 

ɿʘʜʘʥʠʝ:  

ʉʦʟʜʘʪʴ ɺʇ, ʛʝʥʝʨʠʨʫʶʱʠʡ ʩʠʛʥʘʣ ʚʝʣʠʯʠʥʦʡ + 5 ʚʦʣʴʪ. 

ʈʝʰʝʥʠʝ: 

ʆʪʢʨʦʡʪʝ ʥʦʚʳʡ ɺʇ ʠ ʧʦʩʪʨʦʡʪʝ ʩʣʝʜʫʶʱʫʶ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʩʪʘʥʪ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʥʘ ʚʭʦʜʘʭ ʠ ʚʳʙʝʨʠʪʝ CreateèControl ʠʣʠ 

CreateèConstant ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ. 

 

 

ɿʘʜʘʥʠʝ:  

ʉʦʟʜʘʪʴ ɺʇ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 
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ʈʝʰʝʥʠʝ: 

ɹʣʦʢ-ʜʠʘʛʨʘʤʤʘ 

ʀʟʤʝʥʠʪʝ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʟʘʜʘʥʠʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. 

 

 

 

ʇʦʩʢʦʣʴʢʫ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ɺʇ Start Task, ʚʳ ʜʦʣʞʥʳ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʚʭʦʜʘ auto start ʥʘ 

ʃʦʞʴ. 

ʀʟʤʝʥʠʪʝ ʣʠʮʝʚʫʶ ʧʘʥʝʣʴ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. 

 

 

 

3.22. ɺʇ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ 

ɼʣʷ ʛʝʥʝʨʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʚʳʙʦʨʦʢ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚʳʙʝʨʠʪʝ ʚ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ 

ʢʦʥʬʠʛʫʨʘʪʦʨʘ ɺʇ DAQmx Write ʦʧʮʠʶ multiple samples. ʊʘʢʦʡ ʪʠʧ ʛʝʥʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʚʳʚʦʜʘ ʩʠʛʥʘʣʘ, ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢʦʛʦ ʢʘʢ ʩʠʥʫʩʦʠʜʘʣʴʥʘʷ ʚʦʣʥʘ. 

ʄʥʦʛʦʪʦʯʝʯʥʘʷ ʛʝʥʝʨʘʮʠʷ ʠʟʚʝʩʪʥʘ ʪʘʢʞʝ ʢʘʢ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʳʡ ʘʥʘʣʦʛʦʚʳʡ ʚʳʚʦʜ. 
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ɹʫʬʝʨʠʟʠʨʦʚʘʥʥʳʡ ʘʥʘʣʦʛʦʚʳʡ ʚʳʚʦʜ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʛʝʥʝʨʘʮʠʶ ʜʘʥʥʳʭ 

ʠ ʛʝʥʝʨʘʮʠʶ ʜʘʥʥʳʭ ʢʦʥʝʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʦʮʝʩʩ ʙʫʬʝʨʠʟʘʮʠʠ 

ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʜʚʘ ʵʪʘʧʘ: 

1. ɿʘʧʠʩʴ ʚʳʙʦʨʦʢ ʚ ʙʫʬʝʨ. ʊʦʯʢʠ ʜʘʥʥʳʭ ʟʘʙʠʨʘʶʪʩʷ ʠʟ LabVIEW ʠ ʧʦʤʝʱʘʶʪʩʷ ʚ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʙʫʬʝʨ ʚ ʧʘʤʷʪʠ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʠʭ ʚ DAQ ʫʩʪʨʦʡʩʪʚʦ. ɹʫʬʝʨʠʟʠʨʦʚʘʥʥʘʷ 

ʛʝʥʝʨʘʮʠʷ ʥʘʧʦʤʠʥʘʝʪ ʦʪʧʨʘʚʣʝʥʠʝ ʚʩʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʠʩʴʤʘ ʟʘ ʨʘʟ ʚʤʝʩʪʦ ʦʪʧʨʘʚʢʠ 

ʩʦʦʙʱʝʥʠʷ ʧʦ ʦʜʥʦʤʫ ʩʣʦʚʫ. 

2. ʇʝʨʝʤʝʱʝʥʠʝ ʚʳʙʦʨʦʢ ʠʟ ʙʫʬʝʨʘ ʚ ʫʩʪʨʦʡʩʪʚʦ ʩʙʦʨʘ ʜʘʥʥʳʭ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʘʢʪʠʨʦʚʘʥʠʷ. ʂʘʢ ʠ ʧʨʠ ʦʜʥʦʪʦʯʝʯʥʦʡ ʛʝʥʝʨʘʮʠʠ, ʟʜʝʩʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʠʣʠ ʘʧʧʘʨʘʪʥʦʝ ʪʘʢʪʠʨʦʚʘʥʠʝ. 

ʇʨʠ ʘʧʧʘʨʘʪʥʦʤ ʪʘʢʪʠʨʦʚʘʥʠʠ ʪʘʢʪʦʚʳʡ ʩʠʛʥʘʣ, ʥʘʟʳʚʘʝʤʳʡ ʩʠʛʥʘʣʦʤ ʨʝʛʝʥʝʨʘʮʠʠ, 

ʫʧʨʘʚʣʷʝʪ ʩʢʦʨʦʩʪʴʶ ʛʝʥʝʨʘʮʠʠ. ɸʧʧʘʨʘʪʥʳʡ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʛʦʨʘʟʜʦ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʦʛʨʘʤʤʥʳʝ ʮʠʢʣʳ, ʪʘʢ ʯʪʦ ʚʳ ʤʦʞʝʪʝ ʩʦʟʜʘʚʘʪʴ ʩʠʛʥʘʣʳ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʚ 

ʙʦʣʴʰʝʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. ʂʨʦʤʝ ʵʪʦʛʦ, ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʙʦʣʝʝ ʪʦʯʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʦʛʨʘʤʤʥʳʤʠ ʮʠʢʣʘʤʠ. ʇʦʩʣʝʜʥʠʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʣʠʷʥʠʶ ʨʘʟʣʠʯʥʳʭ ʜʝʡʩʪʚʠʡ ʩ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʪʘʢʠʭ ʢʘʢ ʦʪʢʨʳʪʠʝ ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʡ. 

3.23. ɹʫʬʝʨʠʟʠʨʦʚʘʥʥʘʷ ʛʝʥʝʨʘʮʠʷ ʩʠʛʥʘʣʦʚ ʢʦʥʝʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʉʣʝʜʫʶʱʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʧʦʢʘʟʳʚʘʝʪ ʙʣʦʢ-ʩʭʝʤʫ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʡ ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʦʚ.  
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ʉʣʝʜʫʶʱʠʡ ʨʠʩʫʥʦʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʤʝʨ ʪʠʧʠʯʥʦʡ ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʦʚ ʢʦʥʝʯʥʦʡ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʪʦʚʳʭ ʠʤʧʫʣʴʩʦʚ ʚʳʙʦʨʢʠ (Sample Clock) ʠ ʤʘʩʩʠʚʘ ʯʠʩʝʣ 

ʫʜʚʦʝʥʥʦʡ ʪʦʯʥʦʩʪʠ ʜʣʷ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

 

 

 

ɺʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʞʝ ʪʠʧ ʜʘʥʥʳʭ çʦʩʮʠʣʣʦʛʨʘʤʤʘè ʜʣʷ ʟʘʜʘʥʠʷ ʚʨʝʤʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʛʝʥʝʨʘʮʠʠ ʠ ʚʳʙʦʨʦʢ ʜʘʥʥʳʭ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʧʦʢʘʟʘʥʘ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. 

 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʚʫʤʷ ʫʢʘʟʘʥʥʳʤʠ ʪʠʧʘʤʠ ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʦʚ 

ʢʦʥʝʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʩʠʚʘ ʯʠʩʝʣ ʫʜʚʦʝʥʥʦʡ ʪʦʯʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦ ʩ 

ʪʘʢʪʦʚʳʤ ʛʝʥʝʨʘʪʦʨʦʤ ʚʳʙʦʨʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʠʧʘ ʜʘʥʥʳʭ çʦʩʮʠʣʣʦʛʨʘʤʤʘè ʜʣʷ ʟʘʜʘʥʠʷ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʪʘʢʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʠ ʚʳʙʦʨʦʢ. ʆʧʮʠʠ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ɺʇ DAQmx Timing 

ʠʟʤʝʥʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʜʘʥʥʳʤʠ, ʧʦʜʢʣʶʯʘʝʤʳʤʠ ʢ ʪʝʨʤʠʥʘʣʫ data ɺʇ DAQmx Write. ʆʙʘ ʪʠʧʘ 

ʛʝʥʝʨʘʮʠʠ ʠʤʝʶʪ, ʚ ʦʙʱʝʤ, ʦʜʠʥʘʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, ʢ ʦʧʠʩʘʥʠʶ ʢʦʪʦʨʦʡ ʤʳ ʩʝʡʯʘʩ ʠ 

ʧʝʨʝʭʦʜʠʤ. 

ɼʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʟʜʘʥʠʝʤ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ɺʇ Create Virtual Channel. ɽʩʣʠ ʚʳ ʫʞʝ ʩʦʟʜʘʣʠ ʚʠʨʪʫʘʣʴʥʳʡ ʢʘʥʘʣ ʠʣʠ ʟʘʜʘʯʫ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʦʤʦʱʥʠʢʘ ʧʦ ʩʙʦʨʫ ʜʘʥʥʳʭ ʚ MAX, ʚʳ ʤʦʞʝʪʝ ʧʨʦʧʫʩʪʠʪʴ ʵʪʦʪ ɺʇ ʠ 

ʧʨʠʩʦʝʜʠʥʠʪʴ ʠʤʷ ʢʘʥʘʣʘ/ʟʘʜʘʯʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ɺʇ ï DAQmx Timing.  

ɺʇ DAQmx Timing ʠʤʝʝʪ ʜʚʝ ʦʧʮʠʠ ʢʦʥʬʠʛʫʨʘʪʦʨʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʦʧʝʨʘʮʠʷʭ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ, ï ʪʘʢʪʦʚʳʝ ʠʤʧʫʣʴʩʳ ʚʳʙʦʨʢʠ (Sample Clock) ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʩʮʠʣʣʦʛʨʘʤʤʫ (Use Waveform). ʇʦʩʢʦʣʴʢʫ ʤʳ ʛʝʥʝʨʠʨʫʝʤ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʚʳʙʦʨʦʢ, 

ʫʩʪʘʥʦʚʠʪʝ ʜʣʷ ʦʧʮʠʠ sample mode ʟʥʘʯʝʥʠʝ Finite Samples ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʪʦʚʳʭ ʠʤʧʫʣʴʩʦʚ ʚʳʙʦʨʢʠ (Sample Clock) ʤʳ ʜʦʣʞʥʳ ʪʘʢʞʝ ʟʘʜʘʪʴ ʯʘʩʪʦʪʫ 

ʨʝʛʝʥʝʨʘʮʠʠ rate ʠ ʯʠʩʣʦ ʚʳʙʦʨʦʢ number of samples. ʂʦʣʠʯʝʩʪʚʦ ʚʳʙʦʨʦʢ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨ 

ʙʫʬʝʨʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʝ ʦʧʮʠʠ Use Waveform ʧʨʦʩʪʦ ʧʨʠʩʦʝʜʠʥʠʪʝ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʢ 

ʪʝʨʤʠʥʘʣʫ waveform. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʯʘʩʪʦʪʘ ʪʘʢʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʚʳʙʦʨʢʠ ʠ ʯʠʩʣʦ ʚʳʙʦʨʦʢ 

(ʨʘʟʤʝʨ ʙʫʬʝʨʘ) ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

ɺʇ DAQmx Write ʬʘʢʪʠʯʝʩʢʠ ʦʪʧʨʘʚʣʷʝʪ ʜʘʥʥʳʝ ʚ ʙʫʬʝʨ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɺʳ 

ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʛʝʥʝʨʘʮʠʶ ʚ ʚʠʜʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʣʠʙʦ ʤʘʩʩʠʚʘ ʯʠʩʝʣ ʫʜʚʦʝʥʥʦʡ ʪʦʯʥʦʩʪʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʦʧʮʠʠ Use Waveform ʚ ʢʦʥʬʠʛʫʨʘʪʦʨʝ ɺʇ DAQmx Timing ʚʳʙʝʨʠʪʝ ʛʝʥʝʨʘʮʠʶ ʚ 

ʚʠʜʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʚ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ɺʇ DAQmx Write. ʇʨʠʩʦʝʜʠʥʠʪʝ ʪʫ ʞʝ 

ʦʩʮʠʣʣʦʛʨʘʤʤʫ, ʢʦʪʦʨʫʶ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʪʘʢʪʠʨʦʚʘʥʠʷ, ʢ ʪʝʨʤʠʥʘʣʫ data ɺʇ 

DAQmx Write. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʪʨʦʝʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʚʳʙʦʨʢʠ (Sample Clock) ʜʣʷ 

ʪʘʢʪʠʨʦʚʘʥʠʷ, ʚʳʙʝʨʠʪʝ ʚ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ɺʇ DAQmx Write ʚʳʭʦʜ ʚ ʚʠʜʝ ʤʘʩʩʠʚʘ ʯʠʩʝʣ 

ʫʜʚʦʝʥʥʦʡ ʪʦʯʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʨʠʩʦʝʜʠʥʠʪʝ ʤʘʩʩʠʚ ʯʠʩʝʣ ʫʜʚʦʝʥʥʦʡ ʪʦʯʥʦʩʪʠ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʜʣʷ ʛʝʥʝʨʘʮʠʠ, ʢ ʪʝʨʤʠʥʘʣʫ data ɺʇ DAQmx Write. 

ʇʨʠ ʛʝʥʝʨʘʮʠʠ ʟʘ ʨʘʟ ʥʝʩʢʦʣʴʢʠʭ ʚʳʙʦʨʦʢ ʧʘʨʘʤʝʪʨ auto start ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ ʃʦʞʴ. ʇʦʩʢʦʣʴʢʫ ʤʳ ʙʫʜʝʤ ʷʚʥʦ ʟʘʧʫʩʢʘʪʴ ʟʘʜʘʯʫ, ʦʞʠʜʘʪʴ ʝʝ ʟʘʚʝʨʰʝʥʠʷ ʠ ʟʘʪʝʤ 

ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʟʘʜʘʯʫ, ʪʦ ʦʩʪʘʚʠʤ ʟʥʘʯʝʥʠʝ auto start ʚ ʩʦʩʪʦʷʥʠʠ ʃʦʞʴ. 

ɺʇ DAQmx Start ʟʘʧʫʩʢʘʝʪ ʛʝʥʝʨʘʮʠʶ. ɺʇ DAQmx Wait Until Done ʦʞʠʜʘʝʪ ʟʘʚʝʨʰʝʥʠʷ 

ʟʘʜʘʯʠ, ʠʥʘʯʝ ʚʦʟʥʠʢʥʝʪ ʧʘʫʟʘ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʭʦʜʠʪ ʟʘʪʝʤ ʢ ɺʇ DAQmx 

Stop Task, ʢʦʪʦʨʳʡ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʟʘʜʘʯʫ. ʀ, ʢʘʢ ʦʙʳʯʥʦ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʥʘ LabVIEW 

ʚ ʪʝʯʝʥʠʝ ʜʘʥʥʦʛʦ ʢʫʨʩʘ, ʚʩʝ ɺʇ ʩʦʝʜʠʥʷʝʪ ʢʣʘʩʪʝʨ ʦʰʠʙʦʢ, ʧʦʵʪʦʤʫ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʰʠʙʢʠ ʚʦʟʥʠʢʥʝʪ ʩʦʦʙʱʝʥʠʝ. 

3.24. ɺʇ DAQmx Reset 

ɺ ʦʧʝʨʘʮʠʷʭ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ ʧʨʠ ʟʘʧʠʩʠ ʟʥʘʯʝʥʠʷ ʚ ʚʳʭʦʜʥʦʡ ʢʘʥʘʣ ʦʥ ʧʨʦʜʦʣʞʘʝʪ 

ʚʳʜʘʚʘʪʴ ʵʪʦ ʥʘʧʨʷʞʝʥʠʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʙʫʜʝʪ ʟʘʧʠʩʘʥʦ ʚ ʵʪʦʪ ʢʘʥʘʣ, 
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ʣʠʙʦ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʙʫʜʝʪ ʧʨʠʚʝʜʝʥʦ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʧʦʤʦʱʴʶ ɺʇ DAQmx Reset 

(ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʘʣʠʪʨʝ DAQmx - Data AcquisitionèDAQmx Device Configuration), ʣʠʙʦ 

ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʙʫʜʝʪ ʚʳʢʣʶʯʝʥʦ ʩʦʚʩʝʤ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳ ʟʘʧʠʩʳʚʘʝʪʝ ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ ʩʠʛʥʘʣ ʚ ʢʘʥʘʣ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ, ʠ 

ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʩʦʭʨʘʥʝʥʥʦʝ ʚ ʙʫʬʝʨʝ ʨʘʚʥʦ ʩʝʤʠ. ɺʳ ʛʝʥʝʨʠʨʫʝʪʝ ʦʩʮʠʣʣʦʛʨʘʤʤʫ 

ʮʝʣʠʢʦʤ, ʠ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʛʝʥʝʨʘʮʠʷ ʟʘʚʝʨʰʠʣʘʩʴ, ʢʘʥʘʣ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ ʧʨʦʜʦʣʞʘʝʪ 

ʚʳʜʘʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʚ ʩʝʤʴ ʚʦʣʴʪ. ɺʤʝʩʪʦ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʚʝʜʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʚ ʠʩʭʦʜʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʧʨʦʱʝ ʟʘʧʠʩʘʪʴ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʘʥʘʣ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʛʝʥʝʨʘʮʠʠ. ʉ ʵʪʦʡ 

ʮʝʣʴʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ɺʇ AO Write One Update, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʣʠʪʨʝ Utility. 

3.25. ʏʘʩʪʦʪʘ ʛʝʥʝʨʠʨʫʝʤʦʡ ʦʩʮʠʣʣʦʛʨʘʤʤʳ 

ʏʘʩʪʦʪʘ ʛʝʥʝʨʠʨʫʝʤʦʡ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ ʨʝʛʝʥʝʨʘʮʠʠ (update rate) ʠ 

ʯʠʩʣʘ ʮʠʢʣʦʚ ʦʩʮʠʣʣʦʛʨʘʤʤʳ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʙʫʬʝʨʝ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʧʦʢʘʟʘʥʘ ʥʘ ʩʣʝʜʫʶʱʝʤ 

ʨʠʩʫʥʢʝ. 

 

 

ʏʘʩʪʦʪʫ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

ʏʘʩʪʦʪʘ ʩʠʛʥʘʣʘ = [(ʮʠʢʣʳ)(ʯʘʩʪʦʪʘ ʨʝʛʝʥʝʨʘʮʠʠ)]/(ʢʦʣ-ʚʦ ʪʦʯʝʢ ʚ ʙʫʬʝʨʝ) 

ʉʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ ʠʣʣʶʩʪʨʠʨʫʝʪ, ʢʘʢ ʯʘʩʪʦʪʘ ʨʝʛʝʥʝʨʘʮʠʠ (ʦʙʥʦʚʣʝʥʠʷ) ʠ ʯʠʩʣʦ ʮʠʢʣʦʚ 

ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʚ ʙʫʬʝʨʝ ʚʣʠʷʶʪ ʥʘ ʯʘʩʪʦʪʫ ʩʠʛʥʘʣʘ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʫ ʚʘʩ ʠʤʝʝʪʩʷ 1000 

ʪʦʯʝʢ ʚ ʙʫʬʝʨʝ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʦʜʠʥ ʧʝʨʠʦʜ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. ɽʩʣʠ ʚʳ ʧʨʦʠʟʚʦʜʠʪʝ 

ʛʝʥʝʨʘʮʠʶ ʩʠʛʥʘʣʘ ʩ ʯʘʩʪʦʪʦʡ ʦʙʥʦʚʣʝʥʠʷ 1 ʢɻʮ, ʪʦ ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

[(1 ʮʠʢʣ) (1000 ʪʦʯʝʢ ʚ ʩʝʢʫʥʜʫ)]/(1000 ʪʦʯʝʢ) = 1 ɻʮ 

ɽʩʣʠ ʚʳ ʫʜʚʦʠʪʝ ʯʘʩʪʦʪʫ ʨʝʛʝʥʝʨʘʮʠʠ, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʩʪʘʚʠʪʝ ʧʨʝʞʥʠʤʠ, ʪʦ 

ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ ʠʟʤʝʥʠʪʩʷ: 
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[(1 ʮʠʢʣ) (2000 ʪʦʯʝʢ ʚ ʩʝʢʫʥʜʫ)]/(1000 ʪʦʯʝʢ) = 2 ɻʮ 

ɽʩʣʠ ʚʳ ʫʜʚʦʠʪʝ ʯʠʩʣʦ ʮʠʢʣʦʚ ʚ ʙʫʬʝʨʝ, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʩʪʘʚʠʪʝ ʧʨʝʞʥʠʤʠ, 

ʪʦ ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ ʙʫʜʝʪ ʨʘʚʥʘ: 

[(2 ʮʠʢʣʘ) (1000 ʪʦʯʝʢ ʚ ʩʝʢʫʥʜʫ)]/(1000 ʪʦʯʝʢ) = 2 ɻʮ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʫʜʚʦʝʥʠʠ ʯʘʩʪʦʪʳ ʨʝʛʝʥʝʨʘʮʠʠ ʠʣʠ ʯʠʩʣʘ ʮʠʢʣʦʚ ʚʳ ʫʜʚʘʠʚʘʝʪʝ 

ʯʘʩʪʦʪʫ ʚʳʭʦʜʥʦʡ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 

3.26. ʅʝʧʨʝʨʳʚʥʘʷ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʘʷ ʛʝʥʝʨʘʮʠʷ ʩʠʛʥʘʣʦʚ 

ɻʣʘʚʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʛʝʥʝʨʘʮʠʝʡ ʩʠʛʥʘʣʦʚ ʢʦʥʝʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦʡ 

ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʡ ʛʝʥʝʨʘʮʠʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʛʝʥʝʨʠʨʫʝʤʳʭ ʪʦʯʝʢ ʜʘʥʥʳʭ. ʇʨʠ 

ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʡ ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʦʚ ʢʦʥʝʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʳ ʛʝʥʝʨʠʨʫʝʪʝ ʜʘʥʥʳʝ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʙʫʬʝʨʝ, ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʨʘʟ. ʇʨʠ ʥʝʧʨʝʨʳʚʥʦʡ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʡ ʛʝʥʝʨʘʮʠʠ 

ʚʳ ʤʦʞʝʪʝ ʛʝʥʝʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ. 

ʉʣʝʜʫʶʱʠʡ ʨʠʩʫʥʦʢ ʧʦʭʦʞ ʥʘ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʫʶ ʛʝʥʝʨʘʮʠʶ ʩʠʛʥʘʣʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʥʝʢʦʪʦʨʳʭ ʦʪʣʠʯʠʡ: 
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Å ɺʇ DAQmx Timing ʫʩʪʘʥʦʚʣʝʥ ʚ ʨʝʞʠʤ ʥʝʧʨʝʨʳʚʥʦʡ ʚʳʙʦʨʢʠ Continuous Samples. 

Å ɺ ʮʠʢʣʝ ʧʦ ʫʩʣʦʚʠʶ ʚʤʝʩʪʦ ɺʇ DAQmx Wait Until Done ʠʩʧʦʣʴʟʫʝʪʩʷ ɺʇ DAQmx Is Task 

Done. 

 

 

 

ʅʘʩʪʨʦʡʢʘ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʪʘʢʪʠʨʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ɺʇ Create Virtual Channel ʠ ɺʇ Timing. ɿʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘʧʠʩʴ ʚ ʙʫʬʝʨ ʧʨʠ ʧʦʤʦʱʠ ɺʇ 

DAQmx Write, ʠ ɺʇ DAQmx Start Task ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ. 

ʎʠʢʣ ʧʦ ʫʩʣʦʚʠʶ ʩʦʚʤʝʩʪʥʦ ʩ ɺʇ DAQmx Is Task Done ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʦʩʘ ʟʘʜʘʯʠ ʥʘ 

ʧʨʝʜʤʝʪ ʦʢʦʥʯʘʥʠʷ ʝʝ ʚʳʧʦʣʥʝʥʠʷ. ɻʝʥʝʨʘʮʠʷ ʙʫʜʝʪ ʧʨʝʢʨʘʱʝʥʘ, ʣʠʙʦ ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʥʘʞʤʝʪ ʢʥʦʧʢʫ ʩʪʦʧ, ʣʠʙʦ ʢʦʛʜʘ ʚʦʟʥʠʢʥʝʪ ʦʰʠʙʢʘ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʜʘʥʥʳʝ ʚ ʙʫʬʝʨʝ ʙʫʜʫʪ 

ʮʝʣʠʢʦʤ ʦʙʨʘʙʦʪʘʥʳ, ʦʥʠ ʙʫʜʫʪ ʥʝʧʨʝʨʳʚʥʦ ʨʝʛʝʥʝʨʠʨʦʚʘʪʴʩʷ. ʇʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʮʠʢʣʘ ʧʦ 

ʫʩʣʦʚʠʶ ɺʇ DAQmx Stop Task ʧʨʝʢʨʘʪʠʪ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ ʠ, ʝʩʣʠ ʦʰʠʙʢʠ ʠʤʝʣʠ ʤʝʩʪʦ, 

ʧʦʷʚʠʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʘʭ. 

ʅʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʮʠʢʣʘ ʚʳ ʤʦʞʝʪʝ ʟʘʧʠʩʳʚʘʪʴ ʥʦʚʳʝ ʜʘʥʥʳʝ ʚ ʙʫʬʝʨ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʝʩʪʠʪʴ ɺʇ Write ʚʥʫʪʨʴ ʮʠʢʣʘ ʠ ʧʨʠʩʦʝʜʠʥʠʪʴ ʥʦʚʳʝ ʜʘʥʥʳʝ ʢ ʪʝʨʤʠʥʘʣʫ 

ʜʘʥʥʳʭ ʵʪʦʛʦ ɺʇ. ʀʩʧʦʣʴʟʫʷ ʫʟʝʣ ʩʚʦʡʩʪʚ Write property node, ʚʳʙʝʨʠʪʝ ʩʚʦʡʩʪʚʦ 

Regeneration Mode ʠ ʫʩʪʘʥʦʚʠʪʝ ʝʛʦ ʚ ʩʦʩʪʦʷʥʠʝ donôt Allow Regeneration. ɺʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʫʚʝʨʝʥʳ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʛʝʥʝʨʠʨʫʝʪʝ ʥʦʚʳʝ ʜʘʥʥʳʝ ʚʦ ʠʟʙʝʞʘʥʠʝ ʚʳʜʘʯʠ ʠʟ ʙʫʬʝʨʘ 

ʩʪʘʨʳʭ ʜʘʥʥʳʭ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʥʘʧʦʤʠʥʘʝʪ ʦʧʝʨʘʮʠʶ ʥʝʧʨʝʨʳʚʥʦʛʦ ʙʫʬʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ 

ʜʘʥʥʳʭ. ʊʦʛʜʘ ʚʘʤ ʥʫʞʥʦ ʙʳʣʦ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʚʳ ʩʯʠʪʳʚʘʝʪʝ ʜʘʥʥʳʝ ʠʟ ʙʫʬʝʨʘ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʧʨʝʞʜʝ ʯʝʤ ʦʥʠ ʙʫʜʫʪ ʧʝʨʝʧʠʩʘʥʳ ʥʦʚʦʡ ʧʦʨʮʠʝʡ ʜʘʥʥʳʭ.  
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ɿʘʜʘʥʠʝ: 

ʉʦʟʜʘʪʴ ɺʇ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʛʦ ʪʨʠʛʛʝʨʘ. 

ʈʝʰʝʥʠʝ: 

ʉʦʟʜʘʡʪʝ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʡ ʠʣʣʶʩʪʨʘʮʠʠ. 

 

 

 

ɺʇ DAQmx Trigger, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʣʠʪʨʝ Functions»All Functions»NI 

Measurements»DAQmx - Data Acquisition, ʥʘʩʪʨʘʠʚʘʝʪ ʪʨʠʛʛʝʨ ʜʣʷ ʟʘʜʘʯʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ. 

3.27. ʉʠʥʭʨʦʥʠʟʘʮʠʷ 

ʅʘ ʜʘʥʥʦʤ ʟʘʥʷʪʠʠ ʦʧʠʩʳʚʘʶʪʩʷ ʷʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʜʘʯʠ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʥʫʪʨʠ ʫʩʪʨʦʡʩʪʚʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʝʩʢʦʣʴʢʠʭ DAQ 

ʫʩʪʨʦʡʩʪʚ. 

3.28. ʗʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ 

NI-DAQmx ʠʩʧʦʣʴʟʫʝʪ ʤʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʨʝʩʫʨʩʦʚ ʠ 

ʧʦʪʦʢʦʤ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. ʕʪʘ ʤʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʤʦʜʝʣʴʶ ʩʦʩʪʦʷʥʠʷ ʟʘʜʘʯʠ. 

ʄʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ ʟʘʜʘʯʠ ʦʯʝʥʴ ʛʠʙʢʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʠ ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩ ʤʦʜʝʣʴʶ ʩʦʩʪʦʷʥʠʷ ʟʘʜʘʯʠ ʚ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʚ ʢʘʢʦʡ ʵʪʦ ʪʨʝʙʫʝʪʩʷ ʚʘʰʝʤʫ ʧʨʠʣʦʞʝʥʠʶ. 

ɺʳʟʦʚ ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ DAQmx Start, DAQmx Stop ʠ DAQmx Control Task ʧʝʨʝʚʦʜʠʪ 

ʟʘʜʘʯʫ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. ɺʳ ʤʦʞʝʪʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʷʚʥʳʡ ʧʝʨʝʭʦʜ ʚ ʢʘʞʜʦʡ ʠʟ 

ʟʘʜʘʯ, ʠʩʧʦʣʴʟʫʷ ɺʇ DAQmx Control Task, ʠʣʠ ʞʝ ʧʦʟʚʦʣʠʪʴ NI-DAQmx ʩʦʚʝʨʰʘʪʴ ʧʝʨʝʭʦʜ 

ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ ʥʝʷʚʥʦ. ʄʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ ʟʘʜʘʯʠ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʩʦʩʪʦʷʥʠʡ ï 

ʅʝʧʨʦʚʝʨʝʥʥʦʛʦ, ʇʨʦʚʝʨʝʥʥʦʛʦ, ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʛʦ, ʅʘʟʥʘʯʝʥʥʦʛʦ ʠ ɺʳʧʦʣʥʝʥʠʷ. 
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Å Unverified (ʅʝʧʨʦʚʝʨʝʥʥʦʝ) ï ʂʦʛʜʘ ʟʘʜʘʯʘ ʩʦʟʜʘʥʘ ʠʣʠ ʟʘʛʨʫʞʝʥʘ ʷʚʥʦ ʠʣʠ ʥʝʷʚʥʦ, ʪʦ ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʩʦʩʪʦʷʥʠʝʤ ʙʫʜʝʪ ʥʝʧʨʦʚʝʨʝʥʥʦʝ. ɺ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ ʚʳ ʥʘʩʪʨʘʠʚʘʝʪʝ 

ʪʘʢʪʠʨʦʚʘʥʠʝ, ʪʨʠʛʛʝʨʳ ʠ ʩʚʦʡʩʪʚʘ ʢʘʥʘʣʘ ʚ ʟʘʜʘʯʝ. 

Å Verified (ʇʨʦʚʝʨʝʥʥʦʝ) ï ʇʨʠ ʧʝʨʝʭʦʜʝ ʟʘʜʘʯʠ ʠʟ ʥʝʧʨʦʚʝʨʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʧʨʦʚʝʨʝʥʥʦʝ ʧʨʦʚʝʨʷʶʪʩʷ ʧʨʘʚʠʣʴʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʪʘʢʪʠʨʦʚʘʥʠʷ, ʪʨʠʛʛʝʨʦʚ ʠ ʩʚʦʡʩʪʚ ʢʘʥʘʣʘ. 

ɽʩʣʠ ʚʩʝ ʥʘʩʪʨʦʡʢʠ ʧʨʘʚʠʣʴʥʳ, ʟʘʜʘʯʘ ʫʩʧʝʰʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʧʨʦʚʝʨʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʘ ʦʩʪʘʝʪʩʷ ʚ ʥʝʧʨʦʚʝʨʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʣʷ ʷʚʥʦʛʦ ʟʘʜʘʥʠʷ 

ʧʝʨʝʭʦʜʘ ʚʳʟʦʚʠʪʝ ɺʇ DAQmx Control Task ʩ ʚʚʦʜʦʤ action (ʜʝʡʩʪʚʠʝ) ʚ ʨʝʞʠʤʝ ʧʨʦʚʝʨʢʠ 

(verify). 

Å Reserved (ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʝ) ï ʈʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʝʪ ʟʘʜʘʯʘ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʧʝʨʘʮʠʠ, ʚʳʜʝʣʷʶʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʟʘʜʘʯʘ ʧʝʨʝʭʦʜʠʪ ʠʟ ʧʨʦʚʝʨʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʝ. ʕʪʠʤʠ ʨʝʩʫʨʩʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʪʦʚʳʝ ʛʝʥʝʨʘʪʦʨʳ, 

ʬʠʟʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʙʫʬʝʨʥʘʷ ʧʘʤʷʪʴ ʚ ʢʦʤʧʴʶʪʝʨʝ. ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ ʵʪʠʭ 

ʨʝʩʫʨʩʦʚ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʫʛʠʤʠ ʟʘʜʘʯʘʤʠ, ʯʪʦ ʤʦʛʣʦ ʚʳʟʚʘʪʴ ʩʙʦʡ ʣʠʙʦ 

ʢʦʥʬʣʠʢʪʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʝʨʚʦʡ ʟʘʜʘʯʠ. ɽʩʣʠ ʟʘʜʘʯʘ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ 

ʥʝʦʙʭʦʜʠʤʳʤ ʨʝʩʫʨʩʘʤ, ʦʥʘ ʧʝʨʝʭʦʜʠʪ ʚ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʦʥʘ ʦʩʪʘʝʪʩʷ ʚ ʧʨʦʚʝʨʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʣʷ ʷʚʥʦʛʦ ʟʘʜʘʥʠʷ ʧʝʨʝʭʦʜʘ ʚʳʟʦʚʠʪʝ ɺʇ DAQmx 

Control Task ʩ ʚʚʦʜʦʤ action (ʜʝʡʩʪʚʠʝ) ʚ ʨʝʞʠʤʝ ʨʝʟʝʨʚʠʨʦʚʘʪʴ (reserve). 

Å Committed (ʅʘʟʥʘʯʝʥʥʦʝ) ï ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ, 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʥʘʩʪʨʦʡʢʠ ʵʪʠʭ ʨʝʩʫʨʩʦʚ. ʋʩʧʝʰʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʵʪʠʭ 

ʨʝʩʫʨʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʭʦʜʫ ʟʘʜʘʯʠ ʚ ʥʘʟʥʘʯʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʨʠʤʝʨʦʤ ʥʘʩʪʨʦʡʢʠ ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʨʘʟʤʝʨ ʙʫʬʝʨʥʦʡ ʧʘʤʷʪʠ ʚ ʢʦʤʧʴʶʪʝʨʝ. ɽʩʣʠ ʧʝʨʝʭʦʜ ʥʝ ʧʨʦʠʟʦʰʝʣ, ʪʦ ʚʳʧʦʣʥʝʥʠʝ 

ʟʘʜʘʯʠ ʧʨʝʨʳʚʘʝʪʩʷ, ʠ ʦʥʘ ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥʘ ʚ ʧʨʦʚʝʨʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɼʣʷ ʷʚʥʦʛʦ ʟʘʜʘʥʠʷ 

ʧʝʨʝʭʦʜʘ ʚʳʟʦʚʠʪʝ ɺʇ DAQmx Control Task ʩ ʚʚʦʜʦʤ action (ʜʝʡʩʪʚʠʝ) ʚ ʨʝʞʠʤʝ ʥʘʟʥʘʯʠʪʴ 

(commit).  

ʂʦʛʜʘ ʨʝʩʫʨʩʳ ʟʘʜʘʯʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʚʳʩʚʦʙʦʞʜʝʥʳ, ʟʘʜʘʯʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʭʦʜ ʠʟ ʥʘʟʥʘʯʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʨʦʚʝʨʝʥʥʦʝ. ɼʣʷ ʷʚʥʦʛʦ ʟʘʜʘʥʠʷ ʵʪʦʛʦ 

ʧʝʨʝʭʦʜʘ ʚʳʟʦʚʠʪʝ ɺʇ DAQmx Control Task ʩ ʚʚʦʜʦʤ action (ʜʝʡʩʪʚʠʝ) ʚ ʨʝʞʠʤʝ Unreserve. 

ʂʦʛʜʘ ʟʘʜʘʯʘ ʫʩʧʝʰʥʦ ʦʩʚʦʙʦʜʠʪ ʚʩʝ ʟʘʥʷʪʳʝ ʨʝʩʫʨʩʳ, ʦʥʘ ʧʝʨʝʡʜʝʪ ʥʘʟʘʜ ʚ ʧʨʦʚʝʨʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. 
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Å Running (ɺʳʧʦʣʥʝʥʠʝ) ï ʂʦʛʜʘ ʟʘʜʘʯʘ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʦʧʝʨʘʮʠʶ, ʦʥʘ 

ʧʝʨʝʭʦʜʠʪ ʠʟ ʥʘʟʥʘʯʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʧʦʣʥʝʥʠʷ. ɺʳ ʤʦʞʝʪʝ ʷʚʥʦ ʟʘʜʘʪʴ ʵʪʦʪ 

ʧʝʨʝʭʦʜ, ʚʳʟʳʚʘʷ ɺʇ DAQmx Start. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʟʘʧʫʩʢ ʟʘʜʘʯʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʦʟʥʘʯʘʝʪ ʟʘʧʫʩʢ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠʣʠ ʛʝʥʝʨʘʮʠʶ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. ʅʘʧʨʠʤʝʨ, ʩʚʦʡʩʪʚʘ 

ʪʘʢʪʠʨʦʚʘʥʠʷ ʠ ʪʨʠʛʛʝʨʘ ʤʦʛʣʠ ʙʳʪʴ ʟʘʜʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚʳʙʦʨʢʘ ʥʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥʘ 

ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʚʳʟʚʘʥ ɺʇ DAQmx Read, ʠʣʠ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʥʝ ʙʫʜʝʪ 

ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʥʘʩʪʫʧʠʪ ʪʨʠʛʛʝʨʥʦʝ ʩʦʙʳʪʠʝ. ɽʩʣʠ ʧʝʨʝʭʦʜ ʚ ʩʦʩʪʦʷʥʠʝ 

ʚʳʧʦʣʥʝʥʠʷ ʥʝ ʧʨʦʠʟʦʰʝʣ, ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ ʧʨʝʨʳʚʘʝʪʩʷ, ʠ ʦʥʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ 

ʧʨʦʚʝʨʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʏʪʦʙʳ ʦʩʪʘʥʦʚʠʪʴ ʟʘʜʘʯʫ ʧʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʧʝʨʘʮʠʠ, ʚʳʟʦʚʠʪʝ ɺʇ 

DAQmx Stop. ʕʪʦ ʟʘʩʪʘʚʠʪ ʧʝʨʝʡʪʠ ʟʘʜʘʯʫ ʠʟ ʩʦʩʪʦʷʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʚ ʥʘʟʥʘʯʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ɽʩʣʠ ʵʪʦʪ ʧʝʨʝʭʦʜ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ ʥʝ ʧʨʦʠʟʦʡʜʝʪ, ʪʦ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ 

ʧʨʝʢʨʘʪʠʪʩʷ, ʠ ʦʥʘ ʚʦʟʚʨʘʪʠʪʩʷ ʚ ʧʨʦʚʝʨʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʉʣʝʜʫʶʱʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʦʙʦʙʱʘʝʪ ʚʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʦ ʤʦʜʝʣʠ ʩʦʩʪʦʷʥʠʷ ʟʘʜʘʯʠ. 
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3.29. ʗʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʙʦʨʘ ʜʘʥʥʳʭ ʚʘʤ ʨʝʜʢʦ ʧʦʥʘʜʦʙʠʪʩʷ ʷʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʤʦʜʝʣʴʶ ʩʦʩʪʦʷʥʠʷ ʟʘʜʘʯʠ ï ʤʦʞʥʦ ʜʦʚʝʨʠʪʴ ʩʘʤʦʡ ʟʘʜʘʯʝ ʚʳʧʦʣʥʝʥʠʝ ʥʝʷʚʥʳʭ ʧʝʨʝʭʦʜʦʚ 

ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ. 

Å Verify ï ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʘʰʝʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦ ʥʘʩʪʨʘʠʚʘʶʪ ʟʘʜʘʯʫ, 

ʫʩʪʘʥʘʚʣʠʚʘʷ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʥʘʣʦʚ, ʪʘʢʪʠʨʦʚʘʥʠʷ ʠ ʪʨʠʛʛʝʨʦʚ, ʪʦ ʷʚʥʦ ʦʧʨʝʜʝʣʷʡʪʝ 

ʟʘʜʘʯʫ, ʯʪʦʙʳ, ʢʦʛʜʘ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʦʧʦʚʝʱʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ ʦʥʠ ʫʩʪʘʥʦʚʠʣʠ ʜʣʷ 

ʩʚʦʡʩʪʚʘ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʟʥʘʯʝʥʠʝ. 

Å Reserve ï ɺ ʩʣʝʜʫʶʱʝʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʷʚʥʦ ʨʝʟʝʨʚʠʨʦʚʘʪʴ ʟʘʜʘʯʫ: ʚʘʰʝ ʧʨʠʣʦʞʝʥʠʝ 

ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʥʘʙʦʨ ʨʝʩʫʨʩʦʚ, ʦʜʥʘ ʠʟ 

ʟʘʜʘʯ ʥʝʧʨʝʨʳʚʥʦ ʧʦʚʪʦʨʷʝʪ ʚʳʧʦʣʥʝʥʠʝ ʩʚʦʝʡ ʦʧʝʨʘʮʠʠ, ʠ ʚʳ ʭʦʪʠʪʝ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʚ 

ʤʦʤʝʥʪ ʝʝ ʚʳʧʦʣʥʝʥʠʷ ʥʠʢʘʢʘʷ ʜʨʫʛʘʷ ʟʘʜʘʯʘ ʥʝ ʧʦʣʫʯʘʝʪ ʵʪʠʭ ʨʝʩʫʨʩʦʚ. 

ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʩʣʝʜʥʷʷ ʵʢʩʢʣʶʟʠʚʥʦ 

ʧʦʣʫʯʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʟʘʜʘʯʠ ʥʝ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʵʪʠʭ 

ʨʝʩʫʨʩʦʚ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʠʣʦʞʝʥʠʝ ʩʦʜʝʨʞʠʪ ʜʚʝ ʟʘʜʘʯʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʦʚʝʨʰʘʝʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʠ ʚʳ ʭʦʪʠʪʝ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʢʘʞʜʘʷ ʟʘʜʘʯʘ ʟʘʚʝʨʰʠʪ 

ʚʳʧʦʣʥʝʥʠʝ ʩʚʦʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʝʞʜʝ, ʯʝʤ ʥʘʯʥʝʪ ʜʨʫʛʘʷ, ʪʦ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʷʚʥʦʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. 

Å Commit ï ʗʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʟʘʜʘʯʠ ʙʫʜʝʪ ʧʦʣʝʟʥʳʤ, ʝʩʣʠ ʧʨʠʣʦʞʝʥʠʝ ʩʦʚʝʨʰʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʨʝʥʠʡ ʠʣʠ ʛʝʥʝʨʘʮʠʡ, ʧʦʚʪʦʨʷʷ ʟʘʧʫʩʢ ʠ ʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ. ʗʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʥʘ ʵʢʩʢʣʶʟʠʚʥʦ ʧʦʣʫʯʠʪ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ, ʠ ʙʫʜʫʪ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʥʘʩʪʨʦʡʢʠ ʵʪʠʭ ʨʝʩʫʨʩʦʚ. ʇʨʠ ʷʚʥʦʤ ʥʘʟʥʘʯʝʥʠʠ ʵʪʠ ʦʧʝʨʘʮʠʠ ʙʫʜʫʪ 

ʩʦʚʝʨʰʝʥʳ ʣʠʰʴ ʦʜʥʘʞʜʳ, ʘ ʥʝ ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʟʘʧʫʩʢʝ ʟʘʜʘʯʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪ 

ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʟʘʧʫʩʢʘ ʟʘʜʘʯʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʠʣʦʞʝʥʠʝ ʮʠʢʣʠʯʝʩʢʠ ʩʦʚʝʨʰʘʝʪ 

ʘʧʧʘʨʘʪʥʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʚʳʙʦʨʦʢ, ʪʦ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ 

ʜʣʷ ʟʘʧʫʩʢʘ ʟʘʜʘʯʠ, ʤʦʞʝʪ ʦʯʝʥʴ ʩʠʣʴʥʦ ʫʤʝʥʴʰʠʪʴʩʷ, ʝʩʣʠ ʚʳ ʷʚʥʦ ʥʘʟʥʘʯʠʪʝ ʟʘʜʘʯʫ ʧʝʨʝʜ 

ʮʠʢʣʘʤʠ ʵʪʠʭ ʠʟʤʝʨʝʥʠʡ. ʗʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʟʘʜʘʯʠ ʪʘʢʞʝ ʪʨʝʙʫʝʪʩʷ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʩʯʠʪʳʚʘʥʠʷ ʚʳʙʦʨʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʟʘʜʘʯʝʡ, ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ 

ʟʘʜʘʯʠ. 
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Å Start ï ɽʩʣʠ ʧʨʠʣʦʞʝʥʠʝ ʮʠʢʣʠʯʝʩʢʠ ʩʦʚʝʨʰʘʝʪ ʦʧʝʨʘʮʠʠ ʯʪʝʥʠʷ ʠʣʠ ʟʘʧʠʩʠ, ʪʦ ʙʫʜʝʪ 

ʧʦʣʝʟʝʥ ʷʚʥʳʡ ʟʘʧʫʩʢ ʟʘʜʘʯʠ. ɿʘʧʫʩʢ ʟʘʜʘʯʠ ʨʝʟʝʨʚʠʨʫʝʪ ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʝʩʫʨʩʳ, 

ʧʨʦʛʨʘʤʤʠʨʫʝʪ ʥʝʢʦʪʦʨʳʝ ʥʘʩʪʨʦʡʢʠ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʠ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʥʦʡ 

ʦʧʝʨʘʮʠʠ. ʇʨʠ ʷʚʥʦʤ ʟʘʧʫʩʢʝ ʟʘʜʘʯʠ ʵʪʠ ʜʝʡʩʪʚʠʷ ʩʦʚʝʨʰʘʶʪʩʷ ʝʜʠʥʦʞʜʳ, ʘ ʥʝ ʧʨʠ ʢʘʞʜʦʤ 

ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʯʪʝʥʠʷ ʠʣʠ ʟʘʧʠʩʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʯʪʝʥʠʷ ʠʣʠ ʟʘʧʠʩʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠʣʦʞʝʥʠʝ 

ʮʠʢʣʠʯʝʩʢʠ ʧʨʦʠʟʚʦʜʠʪ ʚʳʙʦʨʢʫ ʦʜʥʦʡ ʪʦʯʢʠ ʜʘʥʥʳʭ ʠʣʠ, ʯʪʦ ʪʦ ʞʝ, ʧʨʦʛʨʘʤʤʥʦ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʝ ʦʧʝʨʘʮʠʠ ʩʯʠʪʳʚʘʥʠʷ. ʊʦʛʜʘ, ʝʩʣʠ ʧʝʨʝʜ ʵʪʠʤʠ ʮʠʢʣʘʤʠ ʚʳ ʷʚʥʦ 

ʟʘʧʫʩʪʠʪʝ ʟʘʜʘʯʫ, ʪʦ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʩʯʠʪʳʚʘʥʠʷ, ʤʦʞʝʪ ʟʘʤʝʪʥʦ 

ʫʤʝʥʴʰʠʪʴʩʷ. 

ɿʘʜʘʥʠʝ: 

ʉʦʟʜʘʪʴ ɺʇ ʜʣʷ ʷʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʟʘʜʘʯʠ NI-DAQmx 

ʉʫʱʝʩʪʚʫʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʚʥʳʡ ʧʝʨʝʭʦʜ ʤʝʞʜʫ 

ʟʘʜʘʯʘʤʠ ʚ ʤʦʜʝʣʠ ʩʦʩʪʦʷʥʠʷ ʟʘʜʘʯʠ. 

ʈʝʰʝʥʠʝ: 

1. ʆʪʢʨʦʡʪʝ ʥʦʚʳʡ ɺʇ ʠ ʧʦʩʪʨʦʡʪʝ ʩʣʝʜʫʶʱʫʶ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ: 
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3.30. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʥʫʪʨʠ ʫʩʪʨʦʡʩʪʚʘ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ɺʦ ʤʥʦʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʪʨʝʙʫʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ 

ʠʟʤʝʨʝʥʠʡ. ʉʠʥʭʨʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚʦʚʣʝʢʘʶʪ ʨʘʟʣʠʯʥʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʷʱʠʝ 

ʦʧʝʨʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʚʦ ʚʭʦʜʥʳʭ ʢʘʥʘʣʘʭ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʛʝʥʝʨʘʮʠʝʡ 

ʩʠʛʥʘʣʦʚ ʚ ʚʳʭʦʜʥʳʭ. ʆʜʥʘʢʦ ʵʪʠ ʦʧʝʨʘʮʠʠ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʨʦʛʦ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ. ʅʘʧʨʠʤʝʨ, ʚʳ ʤʦʞʝʪʝ ʟʘʧʫʩʪʠʪʴ ʦʧʝʨʘʮʠʶ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʟʘʧʫʩʢʦʤ ʛʝʥʝʨʘʮʠʠ ʩʠʛʥʘʣʘ, ʥʦ ʩ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʢʘʞʜʘʷ ʦʧʝʨʘʮʠʷ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʥʝʟʘʚʠʩʠʤʦ ʩʦ ʩʚʦʝʡ ʯʘʩʪʦʪʦʡ. 

ʉʠʥʭʨʦʥʥʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʠʟʤʝʨʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʜʠʥ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʇʨʠ 

ʩʠʥʭʨʦʥʥʳʭ ʠʟʤʝʨʝʥʠʷʭ, ʥʘʧʨʠʤʝʨ, ʧʦʣʫʯʝʥʠʠ ʩʪʘ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʢʦʨʦʩʪʠ, ʚʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʚʩʝ ʠʟʤʝʨʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʂʨʦʤʝ ʵʪʦʛʦ, ʠʟʤʝʨʝʥʠʷ ʜʦʣʞʥʳ 

ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʱʠʡ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʜʣʷ ʬʠʢʩʘʮʠʠ ʜʘʥʥʳʭ. 

ʅʘʧʨʠʤʝʨ, ʚ ʮʠʢʣʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʥʘʯʘʣʝ ʮʠʢʣʘ 

ʩʦʚʝʨʰʠʪʴ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʨʝʥʠʡ, ʧʨʦʠʟʚʝʩʪʠ ʚʳʯʠʩʣʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ 

ʟʘʪʝʤ ʚʳʚʝʩʪʠ ʜʘʥʥʳʝ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʦʤ ʚʳʯʠʩʣʝʥʠʠ. ʊʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʪʨʝʙʫʶʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʟʘʧʫʩʢʘ ʚʩʝʭ ʠʟʤʝʨʝʥʠʡ ʠ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʦʙʱʝʛʦ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ. ʇʦʭʦʞʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ ʩʦʦʪʥʝʩʪʠ ʠʟʤʝʨʝʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʛʨʘʬʠʢʦʚ ʩʢʦʨʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʨʤʦʟʥʦʡ ʢʦʣʦʜʢʠ ʦʪ ʚʨʝʤʝʥʠ, ʪʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

3.31. ʆʜʥʦʚʨʝʤʝʥʥʳʡ ʟʘʧʫʩʢ ʠʟʤʝʨʝʥʠʡ 

ɼʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʟʘʧʫʩʢʘ ʦʧʝʨʘʮʠʡ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʠʥʠʮʠʠʨʫʡʪʝ ʠʭ ʩ 

ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʥʦʛʦ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʪʨʠʛʛʝʨʦʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʧʧʘʨʘʪʥʦʛʦ 

ʪʨʠʛʛʝʨʘ ʦʧʝʨʘʮʠʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʟʘʧʫʩʢʘʶʪʩʷ ʩʠʛʥʘʣʦʤ ʩ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʢʦʥʪʘʢʪʘ PFI ʠʣʠ RTSI. 

ʉʣʝʜʫʶʱʘʷ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤ ʪʠʧʦʤ 

ʪʨʠʛʛʝʨʘ. 
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʪʨʠʛʛʝʨʘ ʦʧʝʨʘʮʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʟʘʧʫʩʢʘʝʪʩʷ 

ʚʥʝʰʥʠʤ ʩʠʛʥʘʣʦʤ ʥʘ ʢʦʥʪʘʢʪʝ PFI ʠʣʠ RTSI, ʘ ʦʧʝʨʘʮʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ ʟʘʧʫʩʢʘʝʪʩʷ 

ʚʥʫʪʨʝʥʥʠʤ ʩʠʛʥʘʣʦʤ AI Start Trigger. AI Start Trigger ï ʚʥʫʪʨʝʥʥʠʡ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʧʦʜʘʝʪʩʷ 

ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ. ʄʝʪʦʜ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʪʨʠʛʛʝʨʘ ʯʫʪʴ ʙʦʣʝʝ ʪʦʯʝʥ, ʯʝʤ ʤʝʪʦʜ ʘʧʧʘʨʘʪʥʦʛʦ ʪʨʠʛʛʝʨʘ, ʧʦʩʢʦʣʴʢʫ 

ʚʥʝʰʥʠʡ ʩʠʛʥʘʣ ʜʦʣʞʝʥ ʧʨʦʡʪʠ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʡ ʛʣʘʚʥʦʡ ʣʠʥʠʠ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʦʙʝʠʭ 

ʧʦʜʩʠʩʪʝʤ. ʆʜʥʘʢʦ ʵʪʘ ʟʘʜʝʨʞʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʩʫʱʝʩʪʚʝʥʥʘ ʥʘ ʯʘʩʪʦʪʘʭ, ʩ ʢʦʪʦʨʳʤʠ 

ʨʘʙʦʪʘʶʪ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʝʤʝʡʩʪʚʘ MIO. ʉʣʝʜʫʶʱʘʷ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʘ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʜʘʥʥʫʶ ʤʝʪʦʜʠʢʫ. 

 

 

 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʦʧʝʨʘʮʠʠ ʥʘʩʪʨʦʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʘʥʘʣʦʛʦʚʳʡ ʚʚʦʜ ʠʥʠʮʠʠʨʫʝʪʩʷ 

ʪʨʠʛʛʝʨʦʤ ʟʘʧʫʩʢʘ ʥʘ ʢʦʥʪʘʢʪʝ PFI0, ʥʘʩʪʨʦʝʥʥʳʤ ʩ ʧʦʤʦʱʴʶ ɺʇ DAQmx Trigger. 



 

 

97 

 

ɸʥʘʣʦʛʦʚʳʡ ʚʳʚʦʜ ʠʩʧʦʣʴʟʫʝʪ ɺʇ DAQmx Trigger ʜʣʷ ʟʘʧʫʩʢʘ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʪʨʠʛʛʝʨʫ AI 

Start Trigger. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʦʧʝʨʘʮʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʯʘʪʘ 

ʨʘʥʝʝ ʦʧʝʨʘʮʠʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ, ʯʪʦʙʳ ʥʝ ʚʦʟʥʠʢʣʦ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ, ʯʪʦ ʚʚʦʜ ʥʘʯʘʣʩʷ ʠ 

ʙʳʣ ʦʪʧʨʘʚʣʝʥ ʚʥʫʪʨʝʥʥʠʡ ʩʠʛʥʘʣ AI Start Trigger, ʘ ʦʧʝʨʘʮʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ ʝʱʝ ʥʝ 

ʙʳʣʘ ʛʦʪʦʚʘ ʧʦʣʫʯʠʪʴ ʩʠʛʥʘʣ ʟʘʧʫʩʢʘ. 

ɼʨʫʛʦʡ ʧʨʠʤʝʨ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʟʘʧʫʩʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʪʨʠʛʛʝʨʘ 

ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʘʥʘʣʦʛʦʚʳʡ ʚʚʦʜ ʟʘʧʫʩʢʘʝʪʩʷ ʚʳʟʦʚʦʤ ʧʨʦʛʨʘʤʤʳ, ʘ ʥʝ ʘʧʧʘʨʘʪʥʳʤ 

ʪʨʠʛʛʝʨʦʤ. ɸʥʘʣʦʛʦʚʳʡ ʚʳʚʦʜ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ, ʟʘʧʫʩʢʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤ 

ʩʠʛʥʘʣʦʤ AI Start Trigger. ʉʣʝʜʫʶʱʘʷ ʜʠʘʛʨʘʤʤʘ ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʨʠʤʝʨ ʧʨʠʣʦʞʝʥʠʷ ʩ 

ʧʦʣʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤʥʦ ʟʘʧʫʩʢʘʝʤʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ. 

 

 

 

ɽʩʣʠ ʦʧʝʨʘʮʠʠ ʙʳʣʠ ʟʘʧʫʱʝʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʥʠ ʥʝ ʙʫʜʫʪ ʦʙʷʟʘʪʝʣʴʥʦ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ. ʆʧʝʨʘʮʠʠ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʤʦʛʫʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʳ ʥʘ ʩʙʦʨ/ʛʝʥʝʨʘʮʠʶ 

ʜʘʥʥʳʭ ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʯʘʩʪʦʪʘʤʠ. 

3.32. ʉʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʂʦʛʜʘ ʚʳ ʭʦʪʠʪʝ ʧʦʣʥʦʩʪʴʶ ʩʠʥʭʨʦʥʠʟʦʚʘʪʴ ʦʧʝʨʘʮʠʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʪʘʢ, 

ʯʪʦʙʳ ʢʘʞʜʘʷ ʚʳʙʦʨʢʘ ʠʟ ʚʭʦʜʥʦʛʦ ʢʘʥʘʣʘ ʧʨʦʠʩʭʦʜʠʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʝʛʝʥʝʨʘʮʠʝʡ 

ʚʳʙʦʨʢʠ ʠʟ ʚʳʭʦʜʥʦʛʦ ʢʘʥʘʣʘ, ʦʧʝʨʘʮʠʠ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʱʠʡ ʠʩʪʦʯʥʠʢ ʪʘʢʪʦʚʳʭ 

ʠʤʧʫʣʴʩʦʚ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʟʘʧʫʩʢʘ ʦʧʝʨʘʮʠʡ, ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʤʝʪʦʜʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 
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ɺ ʧʝʨʚʦʤ ʤʝʪʦʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʫʪʨʝʥʥʠʡ ʩʠʛʥʘʣ AI Start Trigger ʜʣʷ ʟʘʧʫʩʢʘ ʘʥʘʣʦʛʦʚʦʛʦ 

ʚʳʚʦʜʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʘʥʘʣʦʛʦʚʳʤ ʚʚʦʜʦʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʣʫʯʘʷ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʟʘʧʫʩʢʦʤ 

ʪʝʧʝʨʴ ʤʳ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʛʝʥʝʨʘʪʦʨʳ ʚʳʙʦʨʦʢ ʜʣʷ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʥʘ ʦʜʠʥʘʢʦʚʫʶ ʯʘʩʪʦʪʫ, 

ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɻʝʥʝʨʘʪʦʨʳ ʚʳʙʦʨʦʢ 

ʜʣʷ ʦʙʝʠʭ ʦʧʝʨʘʮʠʡ ʪʘʢʪʠʨʫʶʪʩʷ ʛʝʥʝʨʘʪʦʨʦʤ ʚʨʝʤʝʥʥʦʡ ʨʘʟʚʝʨʪʢʠ ʚ ʫʩʪʨʦʡʩʪʚʝ. ʇʦʩʢʦʣʴʢʫ 

ʦʙʘ ʛʝʥʝʨʘʪʦʨʘ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤʠ ʦʪ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʚʨʝʤʝʥʥʦʡ ʨʘʟʚʝʨʪʢʠ ʠ 

ʟʘʧʫʩʢʘʶʪʩʷ ʚ ʦʜʠʥ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʦʥʠ ʙʫʜʫʪ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ. ʅʦ ʪʘʢ ʢʘʢ ʧʦʜʩʠʩʪʝʤʳ 

ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʩʭʝʤʳ ʜʝʣʠʪʝʣʝʡ ʯʘʩʪʦʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʚʳʙʦʨʢʠ, ʪʦ ʤʝʞʜʫ ʛʝʥʝʨʘʪʦʨʘʤʠ ʙʫʜʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝʙʦʣʴʰʘʷ 

ʨʘʟʥʦʩʪʴ ʬʘʟ. ʆʜʥʘʢʦ ʵʪʘ ʨʘʟʥʦʩʪʴ ʬʘʟ ʥʝʩʫʱʝʩʪʚʝʥʥʘ ʥʘ ʪʝʭ ʯʘʩʪʦʪʘʭ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʶʪ 

ʫʩʪʨʦʡʩʪʚʘ ʄ-ʩʝʨʠʠ. 

ɼʨʫʛʦʡ ʤʝʪʦʜ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʦʙʝʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʜʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʚʳʙʦʨʢʠ ï ʚʚʦʜʘ ʠʣʠ ʚʳʚʦʜʘ. ʉʣʝʜʫʶʱʘʷ 

ʜʠʘʛʨʘʤʤʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʧʦʩʦʙ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʥʝʨʘʪʦʨʘ ʚʳʙʦʨʦʢ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ. 

 

 

 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʭ ʦʧʝʨʘʮʠʡ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʥʦʛʦ ʪʨʠʛʛʝʨʘ ʟʘʧʫʩʢʘ, ʧʨʠʤʝʥʠʪʝ ʦʜʥʫ ʠʭ ʧʦʢʘʟʘʥʥʳʭ ʚʳʰʝ 

ʤʝʪʦʜʠʢ, ʠ ʧʨʦʩʪʦ ʜʦʙʘʚʴʪʝ ʘʧʧʘʨʘʪʥʳʡ ʪʨʠʛʛʝʨ ʟʘʧʫʩʢʘ ʢ ʚʝʜʫʱʝʡ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʦʡ ʚʦ ʚʩʝʭ 

ʧʨʝʜʳʜʫʱʠʭ ʧʨʠʤʝʨʘʭ ʙʳʣʘ ʦʧʝʨʘʮʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ. 


