


22 

 

 

3.2.1 ĴŀŏĨŀĶƢœĲĲƚŅĝĬŇħŏľĬňŗĵĺĬņ 
 ĔĸƞŅĺĩŉĚľĸńĔ
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ŒĬĚŅ
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ĨŅĶŅĚĪňŗȮ3.2 ėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚĴŀŏĨŀĶƢœĲĲƚ
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3.2.4 ĴŀŏĨŀĶƢœĲĲƚŅĝĬŇħĽĺŇĨĞƢĶňĸńĔŐĨĬĞƢ 
 ľĸńĔĔŅĶĪņĚŅĬĕŀĚĴŀŏĨŀĶƢœĲĲƚŅĝĬŇħĽĺŇĨĞƢĶňĸńĔŐĨĬĞƢȮ&Switched Reluctance 

Motor'ȮĞŉŗĚŏĮƦĬĴŀŏĨŀĶƢœĲĲƚŅĪňŗœĴƞŒĝƟĽĬŅĴŐĴƞŏľĸŖĔľĴŋĬŏľĴŊ
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ĶŌĮĪňŗȮ3.10 ĴŀŏĨŀĶƢœĲĲƚŅĝĬŇħĽĺŇĨĞƢĶňĸńĔŐĨĬĞƢ HDSRM 300 series 
  
ĨŅĶŅĚĪňŗȮ3.4 
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ŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭĴŀŏĨŀĶƢœĲĲƚŅĝĬŇħĞŇĚőėĶĬńĽŐĭĭŒĝƟŐĴƞŏľĸŖĔĩŅĺĶȮŏĬŊŗŀĚěŅĔŒĝƟěņĬĺĬŐĴƞŏľĸŖĔ
ĩŅĺĶĪňŗĬƟŀĵĔĺƞŅŐĸŃŒĝƟŐĴƞŏľĸŖĔĪňŗĴňėŋĦĳŅıœĴƞĽŌĚĴŅĔ 

 ĽņľĶńĭĴŀŏĨŀĶƢœĲĲƚŅĝĬŇħĞŇĚőėĶĬńĽĶňĸńĔŐĨĬĞƢŐĭĭŒĝƟŐĴƞŏľĸŖĔĩŅĺĶĪňŗŒĝƟŒĬĚŅĬĵŅĬ
ĵĬĨƢœĲĲƚŅȮISCAD V50Ȯ
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ȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĔĶĦňœĴƞĴňĪŅĚĝńĬ'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĔĶĦňĴňĪŅĚĝńĬ' 
 

ĶŌĮĪňŗȮ3.14 ıŇěŅĶĦŅĔĶĦňœĴƞĴňĪŅĚĝńĬŐĸŃĴňĪŅĚĝńĬ 
 

 
 

ĶŌĮĪňŗȮ3.15 ĔŅĶėņĬĺĦľŅŐĶĚĜŋħĸŅĔĕŀĚĨńĺĶĩŐĭĭœĴƞĴňĪŅĚĝńĬ 
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ĨŅĶŅĚĪňŗȮ
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ĬńŗĬėŊŀȮŐĭĨŏĨŀĶňŗĪňŗŒĝƟĔńĭĵŅĬĵĬĨƢœĲĲƚŅĪňŗŏĮƦĬŀňĔľĬŉŗĚĮƤěěńĵĽņėńĠ
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ĽƞĺĬŒľĠƞĩŌĔĬņĴŅŒĝƟĔńĭŀŋĮĔĶĦƢľĸŅĵĝĬŇħȮŏĝƞĬȮőĪĶĻńıĪƢĴŊŀĩŊŀ
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œĴƞŏĽĩňĵĶ
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ĝĬŇħĬňŘȮėŊŀȮŒĬĔŅĶįĸŇĨĴňĨƟĬĪŋĬĪňŗĽŌĚĔĺƞŅĔŅĶįĸŇĨŐĭĨŏĨŀĶňŗ
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ĔĺƞŅŐĭĨŏĨŀĶňŗ





43 

 

 

ĪňŗĨƟŀĚĔŅĶȮœħƟŐĔƞ ĔŅĶĭńĚėńĭŏĸňŘĵĺĞƟŅĵŐĸŃŏĸňŘĵĺĕĺŅȮŒĬĔŅĶĭńĚėńĭŏĸňŘĵĺĪňŗŒĝƟĝŋħŏĲƘŀĚĪħ ľĶŊŀĔĶŃĮŋĔŏĔňĵĶƢȮ
&GearboxȮSteering'ȮĪňŗŀĵŌƞĶŃľĺƞŅĚŐĔĬĪňŗŏĝŊŗŀĴĨƞŀĔńĭıĺĚĴŅĸńĵ (WheelȮSteering) ĔńĭŐĔĬĽƞĚĔņĸńĚȮ
ŏĶňĵĔĺƞŅȮėŀıĺĔĴŅĸńĵȮ&ColumnȮ
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 ĬŀĔěŅĔĬňŘŃĭĭĭńĚėńĭŏĸňŘĵĺĕŀĚĵŅĬĵĬĨƢĵńĚŏĮƦĬĽƞĺĬĽņėńĠĪňŗĝƞĺĵŒľƟįŌƟĕńĭĕňŗĽŅĴŅĶĩėĺĭėŋĴĪŇĻ
ĪŅĚĔŅĶŏėĸŊŗŀĬĪňŗœħƟŀĵƞŅĚŐĴƞĬĵņȮĞŉŗĚŏĮƦĬœĮĨŅĴĸńĔļĦŃĕŀĚĺŇīňĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮěŅĔĪňŗœħƟĔĸƞŅĺĩŉĚĶŃĭĭ
ĭńĚėńĭŏĸňŘĵĺĪńŘĚȮ2 ŐĭĭȮŒĬĕƟŅĚĨƟĬȮĔŅĶĬņœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬĪňŗĬŇĵĴŒĝƟĔńĬŒĬĵŅĬ
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3.4.2 ĶŃĭĭĭńĚėńĭŏĸňŘĵĺŐĭĭœĲĲƚŅ 
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ĬŘņľĬńĔőľĸħĪňŗĨƟŀĚĔŅĶĭĶĶĪŋĔŒĬĕĦŃĺŇŗĚĕńĭĕňŗȮŏıŊŗŀŒľƟĽŅĴŅĶĩĭńĚėńĭŏĸňŘĵĺŐĪĬĔŅĶľĴŋĬıĺĚĴŅĸń
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ĶŌĮĪňŗȮ3.31 ĨńĺŀĵƞŅĚ
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3.5.4 ĔŅĶĬņĪŅĚŐĭĭĶŃĭŋıŇĔńħ 
 ŒĬĔŅĶĬņĪŅĚŐĭĭĶŃĭŋıŇĔńħȮ&Direct Coordinate Navigation'ȮĞŉŗĚŏĮƦĬĔŅĶĬņĪŅĚ







53 

 

 

 
 

ĶŌĮĪňŗȮ3.37 Ĩńĺŀ

https://th.tzbotautomation.net/
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3.6.3 ŏĞŖĬŏĞŀĶƢĨĶĺěěńĭĺńĨĩŋőħĵŒĝƟŐĽĚ 
  ŒĬĔŅĶĨĶĺěěńĭĝŇŘĬĚŅĬľĶŊŀĺńĨĩŋĪňŗŀĵŌƞĭĬĽŅĵıŅĬĸņŏĸňĵĚĕŀĚĔĶŃĭĺĬĔŅĶĔŅĶįĸŇĨȮ
ěņŏĮƦĬĪňŗĨƟŀĚ
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3.6.4 ŏĞŖĬŏĞŀĶƢĺńħĶŃĵŃĪŅĚ 
  ŏĞŖĬ ŏĞŀĶƢĺńħĶŃĵŃĪŅĚȮ&Displacement Sensor'ȮŏĮƦĬ ŏĞŖĬ ŏĞŀĶƢĺńħĶŃĵŃĪŅĚ
ŏĮƚŅľĴŅĵĕŀĚĺńĨĩŋĪňŗĴňĔŅĶŏėĸŊŗŀĬĪňŗ
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3.6
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Box) 
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őľĸħŏĞĸĸƢĮĶŃŏĳĪĪňŗĽŀĚȮėŊŀȮőľĸħŏĞĸĸƢ
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3.7
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3.7.6 őľĸħŏĞĸĸƢŐĭĭȮCanister 
  ĽņľĶńĭőľĸħŏĞĸĸƢŐĭĭȮCanister ŏĮƦĬőľĸħŏĞĸĸƢĪňŗĶŌĮĶƞŅĚŏľĴŊŀĬĔĶŃĮƜŀĚŒĝƟĽņľĶńĭ
ŐĶĚĔħŏĪƞŅĬńŘĬȮĴňėĺŅĴŏĪňŗĵĚĨĶĚėƞŅȮLinearity ŐĸŃȮHysteresis ŒĬĶŃħńĭȮ.,.3
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SCADA'ȮŐĸŃĶŌĮŐĭĭœŀŀňħňȮ&Intelligent Electronic Devices : IEDs'ȮĞŉŗĚŀīŇĭŅĵĶŅĵĸŃŏŀňĵħĵƞŀĵ 
ŐĨƞĸŃĶŌĮŐĭĭ



68 

 

 

 

 
ĶŌĮĪňŗȮ3.56 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĶŌĮŐĭĭıňŏŀĞň 

 
3.8.3 ĶŌĮŐĭĭħňĞňŏŀĽ (DCS) 

  ŏĴŊŗŀĔĸƞŅĺĩŉĚĶŃĭĭėĺĭėŋĴŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŐĭĭħňĞňŏŀĽ ĞŉŗĚĶŃĭĭĬňŘŏĮƦĬĔŅĶėĺĭėŋĴ
ŐĭĭĔĶŃěŅĵŐĵĔĽƞĺĬŏıŊŗŀŒľƟĽƞĺĬĕŀĚĔŅĶėĺĭėŋĴ
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ĶŌĮĪňŗȮ3.57 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĶŌĮŐĭĭħňĞňŏŀĽ
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ŒĬŀŋĨĽŅľĔĶĶĴŐĭƞĚĔŅĶıńĥĬŅĪňŗĽņėńĠŀŀĔŏĮƦĬȮ1ȮĶŃħńĭȮėŊŀȮĶŃħńĭȮClassical Fieldbus System 
ĶŃħńĭȮIndustrial Ethernet
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3.
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502 



https://nodered.org/docs/getting-started/raspberrypi)%20จากรายการอ้างอิงสามารถ
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ĶŌĮĪňŗȮ3.65 ĔŅĶ

http://localhost:1880/
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ĶŌĮĪňŗȮ3.67 ľĬƟŅŏĶŇŗĴĨƟĬŒĝƟĚŅĬȮNode-RED 
 

3.12 Python 
 ĽņľĶńĭȮPython ľĶŊŀȮPython Language 



https://code.visualstudio.com/docs/python/python-tutorial)%20โดย
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ĽŅ



https://www.geeksforgeeks.org/python-thresholding-techniques-using-opencv-set-1-simple-thresholding/)%20นาก
https://www.geeksforgeeks.org/python-thresholding-techniques-using-opencv-set-1-simple-thresholding/)%20นาก
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ŐĸŃĴňĨńĺŀĵƞŅĚȮFind Contours and CenterȮħńĚĶŌĮĪňŗȮ3.73Ȯ&ŀƟŅĚŀŇĚěŅĔȮhttps://learnopencv.com/ 
find-center-of-blob-centroid-using-opencv-
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Hough Line TransformȮħńĚĶŌĮĪňŗȮ3.74 ŐĸŃěŅĔĶŌĮĪňŗȮ

3.74 

https://www.geeksforgeeks.org/line-detection-python-opencv-houghline-method/

