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Abstract 

This research is a continuation of research. From the subject of scanning objects 

with a smart camera in a 2D plane on the x-y machine, which was originally a position-

by-position manual control, the project has been developed to be fully automated. It 

starts with a pixy camera mounted at an elevated angle to read the position of all 

objects in a given area. to send data to the PLC controller. In order for the PLC 

controller to control the servo motor to move the smart camera to a position that the 

pixy camera can read the smart camera then analyzes the contours for separation and 

storage in the area provided and then analyzes the next object in the remaining area. 

The highlight of this research is that the program will calculate the sequence 

of motion to the nearest object from the reference point. As well as being able to 

analyze to separate objects into 2 types, first separating object color, and then sorting 

out geometric shapes that look the same to bring those objects to the designated area 

with the speed and accuracy of object collection more than one-fourth that of manual 

control. You can also control the work and display through the HMI screen, so it is 

easy to use. 
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ïììĊęǰ� 

ïìîĈ 
 

���ǰ ÙüćöđðŨîöćĒúąÙüćöÿĈÙĆâ×ĂÜēÙøÜÖćø 

 ðŦÝÝčïĆîĂčêÿćĀÖøøöÖćøñúĉêöĊÝčéöčŠÜĀöć÷ìĊęÝąđóĉęöÙčèõćóǰðøĉöćè×ĂÜÖćøñúĉêÿĉîÙšćĒúąúé

êšîìčîÖćøñúĉêēé÷öĊÖćøìĈĔĀšđðŨîøąïïĂĆêēîöĆêĉöćÖ÷ĉęÜ×ċĚîǰĒúąÝćÖÙüćöêšĂÜÖćøéĆÜÖúŠćüÿŠÜñúĔĀš

đìÙēîēú÷ĊÖćøðøąöüúñúõćóǰ	Image Processing) đøĉęöđ×šćöćöĊïìïćìĔîĂčêÿćĀÖøøöêŠćÜėĔîÖćø

êøüÝÿĂïÙüćöëĎÖêšĂÜǰĀøČĂÖćøîĆïÝĈîüîßĉĚîÜćîöćÖ÷ĉęÜ×ċĚîǰÝċÜđÖĉéĒîüÙĉéĔîÖćøîĈđÙøČęĂÜǰCNC �ǰ

øąîćïǰÖĆïÖúšĂÜǰPixy2 ĒúąÖúšĂÜǰSmart Camera ìĊęĔßšĔîÖćøðøąöüúñúõćóǰöćðøą÷čÖêŤĔßšÜćî

øŠüöÖĆïÖćøđ×Ċ÷îēðøĒÖøöÙüïÙčöǰPLC đóČ ęĂóĆçîćđìÙēîēú÷ĊìĊ ęÖ ŠĂĔĀšđÖĉéðøąē÷ßîŤĔîìćÜ

ĂčêÿćĀÖøøöêŠćÜėĔîĀúćÖĀúć÷øĎðĒïïǰđßŠîǰĂčêÿćĀÖøøöÖćøñúĉêßĉĚîÿŠüîøë÷îêŤǰĂčêÿćĀÖøøöÖćø

ñúĉêĒúąĂčêÿćĀÖøøöĂČęîėìĊęêšĂÜöĊÖćøêøüÝÿĂïÙčèõćóÖćøñúĉêǰđðŨîêšîǰñĎšÝĆéìĈēÙøÜÖćøÝċÜîĈ

ĒîüÙĉééĆÜÖúŠćüöćóĆçîćêŠĂ÷Ăéēé÷öĊÝčéöčŠÜĀöć÷đóČęĂìĈĔĀšÖćøđÖĘï×šĂöĎúĒúąÖćøêøüÝÿĂïüĆêëč

ÿćöćøëìĈÜćîĕéšĂ÷ŠćÜĂĆêēîöĆêĉǰĂĊÖìĆĚÜ÷ĆÜÿćöćøëúéêšîìčîǰĒúąøą÷ąđüúćìĊęĔßšĔîÖćøêøüÝÿĂï

ßĉĚîÜćîǰĒúąÙüïÙčöÖćøìĈÜćîĒúąĒÿéÜñúñŠćîÝĂǰHMI àċęÜìĈĔĀšÙüïÙčöÖćøìĈÜćîöĊðøąÿĉìíĉõćó

öćÖ÷ĉęÜ×ċĚîǰĒúąÝąÿŠÜñúĔĀšðøąÿĉìíĉõćóĔîÖćøêøüÝÿĂïÙčèõćóÖćøñúĉêđóĉęöÿĎÜ×ċĚîǰĒúąÿĂéÙúšĂÜ

ÖĆïÙüćöêšĂÜÖćø×ĂÜĂčêÿćĀÖøøöĔîðŦÝÝčïĆî 

ēÙøÜÖćøüĉÝĆ÷ÞïĆïîĊ ĚđðŨîÖćøêŠĂ÷ĂéÝćÖÜćîüĉÝĆ÷ đøČ ęĂÜÖćøĒÿÖîüĆêëčéšü÷ÖúšĂÜǰ smart 

camera ĔîøąîćïĒïïǰ�ǰöĉêĉǰïîđÙøČęĂÜǰx ı y machineǰàċęÜĒêŠđéĉöđðŨîÖćøêøüÝÝĆïüĆêëčéšü÷Öćø

ÙüïÙčöéšü÷öČĂǰ(ĒïïǰManual)ǰéĆÜîĆĚîñĎšÝĆéìĈÝċÜóĆçîćĔĀšÿöïĎøèŤ÷ĉęÜ×ċĚîēé÷×÷ć÷×Ăïđ×êÜćîĔĀšöĊ

ÖćøêøüÝÝĆïĒïïĂĆêēîöĆêĉēé÷Ĕßš Smart Camera ĔîÖćøÝĈĒîÖüĆêëčéšü÷øĎðøŠćÜǰĒúąĔßšÖúšĂÜǰPixy2 

ĔîÖćøÝĈĒîÖüĆêëčéšü÷ÿĊǰēé÷đÙøČęĂÜÙüïÙčöǰPLC Omron CP1H ÙüïÙčöÖćøđÙúČęĂîìĊę×ĂÜǰServo 

motor ìĊęöĊÖúšĂÜêĉéêĆĚÜđóČęĂĔßšĔîÖćøÝĈĒîÖßîĉé×ĂÜüĆêëčǰÝćÖîĆĚîÝąìĈÖćøđÙúČęĂî÷šć÷üĆêëčîĆĚîėĕð

ÝĆéđÖĘï÷ĆÜêĈĒĀîŠÜìĊęêĆĚÜ×ĂÜüĆêëčîĆĚîėǰēé÷öĊÖćøĒÿéÜñúñŠćîìćÜÝĂǰHMI 

 

���ǰ üĆêëčðøąÿÜÙŤ×ĂÜēÙøÜÖćøǰ 

 đóČ ęĂóĆçîćêŠĂ÷ĂéøąïïêøüÝÝĆïĒúąÝĈĒîÖüĆêëčēé÷Ĕßšēé÷Ĕßš  Smart Camera ĒúąÖúšĂÜ 

Pixy2 ĔîÖćøÝĈĒîÖüĆêëčéšü÷ÿĊĒúąøĎðøŠćÜǰêćöúĈéĆïǰēé÷öĊêĆüÙüïÙčö PLC ĔîÖćøÙüïÙčöǰservo 

motor ĕð÷ĆÜêĈĒĀîŠÜ×ĂÜüĆêëčîĆĚîėǰøüöëċÜĔßšĔîÖćøîĈüĆêëčĕðÝĆéđÖĘï÷ĆÜêĈĒĀîŠÜìĊęÖĈĀîéĕüšǰóøšĂöìĆĚÜ

ÙüïÙčöĒúąĒÿéÜñúñŠćîĀîšćÝĂǰHMI 
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���ǰ ×Ăïđ×ê×ĂÜēÙøÜÖćø 

ÜćîüĉÝĆ÷ÞïĆïîĊĚđðŨîÖćøêŠĂ÷ĂéÜćîüĉÝĆ÷ìĊęñŠćîöćàċęÜĒêŠđéĉöÖćøìĈÜćîđðŨîĒïïǰManual ĒúąĔî

øčŠîêŠĂöćđóČęĂĔĀšēÙøÜÖćøÿöïĎøèŤ÷ĉęÜ×ċĚîÝċÜ×÷ć÷×Ăïđ×êÜćîĔĀšöĊÖćøìĈÜćîđðŨîĒïïĂĆêēîöĆêĉ ǰēé÷Ĕî

ēĀöéÖćøìĈÜćîĒïïĂĆêēîöĆêĉÝąĒïŠÜÖćøÝĈĒîÖĂĂÖđðŨîǰ�ǰĒïïǰĕéšĒÖŠǰĒïïÝĈĒîÖéšü÷ÿĊüĆêëčǰĒúą

ÝĈĒîÖéšü÷øĎðøŠćÜüĆêëčǰìĆĚÜîĊĚĔîÖćøÝĈĒîÖéšü÷ÿĊĒúąøĎðøŠćÜÝąĔßšēðøĒÖøöǰPixyMon ĒúąǰNI Vision 

Builder AI đ×šćöćĔßšÜćîøŠüöéšü÷êćöúĈéĆïǰēé÷×Ăïđ×ê×ĂÜÜćîÿćöćøëĒïŠÜĕéšéĆÜîĊĚ 
ÿëćîìĊęðäĉïĆêĉÜćîǰ: ĀšĂÜǰSCADA LABORATORY êċÖõćÙüĉßćüĉýüÖøøöÖćøüĆéĒúąÙüïÙčöǰ 

 ÙèąüĉýüÖøøöýćÿêøŤǰÿëćïĆîđìÙēîēú÷ĊóøąÝĂöđÖúšćđÝšćÙčèìĀćøúćéÖøąïĆÜ 

øą÷ąđüúćĔîÖćøðäĉïĆêĉÜćîǰ: �ǰÖĆî÷ć÷îǰ����ǰıǰ��ǰóùþõćÙöǰ���� 

×Ăïđ×êĔîÖćøÝĆéìĈēÙøÜÖćø 

��ǰÖćøÝĈĒîÖüĆêëč 

- ÿćöćøëÝĈĒîÖÿĊ×ĂÜüĆêëčéšü÷ÖúšĂÜǰPixy2 ĒúąÿćöćøëÝĈĒîÖøĎðøŠćÜ×ĂÜüĆêëčéšü÷ǰSmart Camera  

2. ÖćøÝĆéđÖĘïĒúąÝéÝĈüĆêëčúÜïîåćî×šĂöĎú 

�ǰÖćøÙüïÙčöĀĆüÝĆïüĆêëčĒúąÖúšĂÜǰSmart Cameraǰĕð÷ĆÜêĈĒĀîŠÜ×ĂÜüĆêëčǰēé÷öĊÖúšĂÜǰPixy2 ìĊę

ìĈÜćîøŠüöÖĆïïĂøŤéǰArduino UNO R3ǰÙĂ÷øąïčĒĀîŠÜüĆêëčĔĀšÖĆïđÙøČęĂÜÙüïÙčöǰPLC Omron CP1H 

- ÝĆéđÖĘï×šĂöĎúüĆêëčéšü÷ÖúšĂÜǰSmart Camera ìĊęêĉéêĆĚÜĔîĒîüĒÖîǰZ ēé÷ÿĒÖîüĆêëčìĊęüćÜïîøąîćïǰ

X�Y ×ĂÜđÙøČęĂÜǰCNCǰđóČęĂÝéÝĈúĆÖþèą×ĂÜüĆêëčĒúąđÖĘïĕüšđðŨîåćî×šĂöĎúïîđÙøČęĂÜÙĂöóĉüđêĂøŤǰéšü÷

ēðøĒÖøöǰNI Vision Builder AI 

-ǰÝĆéđÖĘï×šĂöĎúêĈĒĀîŠÜǰÿĊǰĒúąøĎðøŠćÜ×ĂÜüĆêëčúÜĔîǰDATA Memory ëĎÖÖĈĀîéïîđÙøČęĂÜÙüïÙčöǰ

PLC  

��ǰÿćöćøëÙüïÙčöĒúąĒÿéÜñú×šĂöĎú×ĂÜüĆêëčìĊęëĎÖÝĆéđÖĘïïîĀîšćÝĂǰHMI  

 

���ǰ ðøąē÷ßîŤìĊęÙćéüŠćÝąĕéšøĆï 

1. ÿćöćøëĔßšēðøĒÖøöǰNI Vision Builder ĒúąÖúšĂÜǰSmart Camera ĔîÖćøÝĈĒîÖøĎðøŠćÜ×ĂÜ

üĆêëčêēé÷ĔßšÖúšĂÜǰPixy2 Camera ĔîÖćøøąïčêĈĒĀîŠÜĒúąÿĊ×ĂÜüĆêëčĕéš 

2. ÿćöćøëïĆîìċÖ×šĂöĎúêĈĒĀîŠÜǰĒúąßîĉéüĆêëčǰøüöìĆĚÜÙŠćÖćøđÙúČęĂîìĊęĕð÷ĆÜüĆêëčéĆÜÖúŠćüǰúÜĔî

åćî×šĂöĎúǰĒúąÝĆéìĈĂĂÖöćđðŨîøć÷Üćîĕéš 

3. ÿćöćøëóĆçîćÖćøđÙúČęĂîìĊę×ĂÜđÙøČęĂÜǰCNC �ǰøąîćïǰĔĀšÿćöćøëđÙúČęĂîìĊęĀĆüÝĆïüĆêëčĒúą

ÖúšĂÜǰSmart Camera ĕð÷ĆÜêĈĒĀîŠÜìĊęöĊüĆêëčĕéšéĊ÷ĉęÜ×ċĚî 

4. ÿćöćøëÝĈĒîÖĒúąÝĆéđÖĘïüĆêëčìĊęêøüÝÝĆïĕðĕüš÷ĆÜêĈĒĀîŠÜìĊęëĎÖêšĂÜĕéš 
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ïììĊęǰ� 

ìùþãĊĒúąĀúĆÖÖćøìĊęđÖĊę÷ü×šĂÜ 
 

2.1  Programmable Logic Controller (PLC) 

 2.1.1   Programmable Logic Controller ÙČĂĂąĕø? 

  ēðøĒÖøöđöđïĉúúĂÝĉÖÙĂúēìøúđúĂøŤǰ	Programmable logic Control : PLC) đðŨî

Ă čðÖøèŤÙüïÙ čöÖćøìĈÜćî×ĂÜđÙø Č ęĂÜÝ ĆÖøĀø ČĂÖøąïüîÖćøìĈÜćîê ŠćÜėǰēé÷õć÷ĔîöĊ ǰ

Microprocessor đðŨîöĆîÿöĂÜÿĆęÜÖćøìĊęÿĈÙĆâǰPLC ÝąöĊÿŠüîìĊęđðŨîĂĉîóčêĒúąđĂćêŤóčêìĊęÿćöćøëêŠĂ

ĂĂÖĕðĔßšÜćîĕéšìĆîìĊǰêĆüêøüÝüĆéĀøČĂÿüĉêßŤêŠćÜėǰÝąêŠĂđ×šćÖĆïĂĉîóčêǰÿŠüîđĂćêŤóčêÝąĔßšêŠĂĂĂÖĕð

ÙüïÙčöÖćøìĈÜćî×ĂÜĂčðÖøèŤĀøČĂđÙøČęĂÜÝĆÖøìĊęđðŨîđðŜćĀöć÷ǰđøćÿćöćøëÿøšćÜüÜÝøĀøČĂĒïï×ĂÜÖćø

ÙüïÙčöĕéšēé÷ÖćøðŜĂîđðŨîēðøĒÖøöÙĈÿĆęÜđ×šćĕðĔîǰPLC îĂÖÝćÖîĊĚ÷ĆÜÿćöćøëĔßšÜćîøŠüöÖĆïĂčðÖøèŤ

ĂČęîđßŠîđÙøČęĂÜĂŠćîïćøŤēÙšéǰ	Barcode Reader) đÙøČęĂÜóĉöóŤǰ	Printer) àċęÜĔîðŦÝÝčïĆîîĂÖÝćÖđÙøČęĂÜǰ

PLC ÝąĔßšÜćîĒïïđéĊę÷üǰ	Stand alone) Ēúšü÷ĆÜÿćöćøëêŠĂǰPLC Āúć÷ėǰêĆüđ×šćéšü÷ÖĆîǰ	Network) 

đóČęĂÙüïÙčöÖćøìĈÜćî×ĂÜøąïïĔĀšöĊðøąÿĉìíĉõćóöćÖ÷ĉęÜ×ċĚî 

    PLC đðŨîĂčðÖøèŤÙĂöóĉüđêĂøŤÿĈĀøĆïĔßšĔîÜćîĂčêÿćĀÖøøöǰPLC ðøąÖĂïéšü÷ǰ

ĀîŠü÷ðøąöüúñúÖúćÜǰĀîŠü÷ÙüćöÝĈǰĀîŠü÷øĆï×šĂöĎúǰĀîŠü÷ÿŠÜ×šĂöĎúǰĒúąĀîŠü÷ðŜĂîēðøĒÖøöǰPLC 

×îćéđúĘÖÿŠüîðøąÖĂïìĆĚÜĀöé×ĂÜǰPLC ÝąøüöÖĆîđðŨîđÙøČęĂÜđéĊ÷üǰĒêŠëšćđðŨî×îćéĔĀâŠÿćöćøëĒ÷Ö

ĂĂÖđðŨîÿŠüîðøąÖĂï÷ŠĂ÷ėǰĕéš 

 ǰǰ ĀîŠü÷ÙüćöÝĈ×ĂÜǰPLC ðøąÖĂïéšü÷ǰĀîŠü÷ÙüćöÝĈßîĉéǰRAM ĒúąǰROM 

ĀîŠü÷ÙüćöÝĈßîĉéRAM ìĈĀîšćìĊęđÖĘïēðøĒÖøö×ĂÜñĎšĔßšĒúą×šĂöĎúÿĈĀøĆïĔßšĔîÖćøðäĉïĆêĉÜćî×ĂÜǰ

PLC ÿŠüîǰROM ìĈĀîšćìĊęđÖĘïēðøĒÖøöÿĈĀøĆïĔßšĔîÖćøðäĉïĆêĉÜćî×ĂÜǰPLC  êćöēðøĒÖøö×ĂÜñĎšĔßšǰ

ROM ÷ŠĂöćÝćÖǰRead Only Memory ÿćöćøëēðøĒÖøöĕéšĒêŠúïĕöŠĕéšǰëšćßĈøčéĒúšüàŠĂöĕöŠĕéš 
           1.  RAM (Random Access Memory) ĀîŠü÷ÙüćöÝĈðøąđõìîĊ ĚÝąöĊĒïêđêĂøĊę

đúĘÖėǰêŠĂĕüšǰđóČęĂĔßšđúĊĚ÷Ü×šĂöĎúđöČęĂđÖĉéĕôéĆïǰÖćøĂŠćîĒúąđ×Ċ÷îēðøĒÖøöúÜĔîǰRAM ìĈĕéšÜŠć÷öćÖǰÝċÜ

đĀöćąÖĆïÖćøĔßšÜćîĔîøą÷ąìéúĂÜđÙøČęĂÜìĊęöĊÖćøđðúĊę÷îĒðúÜĒÖšĕ×ēðøĒÖøöïŠĂ÷ė 

           2.  EPROM (Erasable Programmable Read Only Memory) Āî Šü÷ÙüćöÝĈ

ßîĉéǰEPROM îĊĚÝąêšĂÜĔßšđÙøČęĂÜöČĂóĉđýþĔîÖćøđ×Ċ÷îēðøĒÖøöǰÖćøúïēðøĒÖøöìĈĕéšēé÷ĔßšĒÿÜ

ĂĆúêøćĕüēĂđúêĀøČĂêćÖĒééøšĂîėǰîćîėǰöĊ×šĂéĊêøÜìĊęēðøĒÖøöÝąĕöŠÿĎâĀć÷ĒöšĕôéĆïǰÝċÜđĀöćąÖĆï

ÖćøĔßšÜćîìĊęĕöŠêšĂÜđðúĊę÷îēðøĒÖøö 

           3.  EEPROM (Electrical Erasable Programmable Read Only Memory) 

ĀîŠü÷ÙüćöÝĈßîĉéîĊĚĕöŠêšĂÜĔßšđÙøČęĂÜöČĂóĉđýþĔîÖćøđ×Ċ÷îĒúąúïēðøĒÖøöǰēé÷ĔßšüĉíĊÖćøìćÜĕôôŜć
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đĀöČĂîÖĆïǰRAM îĂÖÝćÖîĆĚîÖĘĕöŠÝĈđðŨîêšĂÜöĊĒïêđêĂøĊęÿĈøĂÜĕôđöČęĂĕôéĆïǰøćÙćÝąĒóÜÖüŠćǰĒêŠÝą

øüöÙčèÿöïĆêĉìĊęéĊ×ĂÜìĆĚÜǰRAM ĒúąǰEPROM đĂćĕüšéšü÷ÖĆî 

 

 

 

 

 

 

 

 

 
 

 

øĎðìĊęǰ���ǰǰÿŠüîðøąÖĂï×ĂÜǰPLCǰ 

(https://qph.fs.quoracdn.net/main-qimg-f6097b941be3f63343f1062a78f760a6.webp) 

 

2.1.2   Programmable Logic Controller : Omron CP1H ı XA 

 

 

 

 

 

 

 

 
øĎðìĊęǰ���ǰǰPLC CP1H ı XA ×ĂÜïøĉþĆìǰOmron 

 

 ēé÷ǰPLC ìĊęđúČĂÖĔßšĔîēÙøÜÖćøîĊĚÝąöĊÙčèÿöïĆêĉéĆÜêćøćÜĔîõćÙñîüÖǰÖǰĀîšćìĊęǰ����� 
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2.2  Human Machine Interface (HMI) 

 2.3.1  Human Machine Interface (HMI) ÙČĂĂąĕø? 

Human Machine Interface (HMI) Ù Č Ă ǰ Ö ć ø Ĕ ß š Ü ć î ø Š ü ö Ö Ć î ø ąĀü Š ć Ü PLC 

Programming ÖĆïđÙøČ ęĂÜÙĂöóĉüđêĂøŤǰ Ý ċÜđø Ċ÷ÖüŠć  HMI (Human Machine Interface) ēé÷îĈ

ÙĂöóĉüđêĂøŤöćđðŨîĂčðÖøèŤìĊęĔßšĔîÖćøêĉéêŠĂøąĀüŠćÜñĎšĔßšÜćîÖĆïđÙøČęĂÜÝĆÖøǰđóČęĂÙüïÙčöĒúąđðŨî

ÝĂĒÿéÜñú HMI đÖĉéÝćÖÙüćöêšĂÜÖćø×ĂÜñĎšĔßšÜćîìĊęêšĂÜÖćøđ×šćĕðÙüïÙčöøąïïìĊę PLC đðŨîêĆü

ÙüïÙčöĂ÷ĎŠǰēé÷ HMI îĆĚî ÝąđðŨîÖćøîĈ×šĂöĎúÝćÖ PLC ÿŠÜñŠćîēÙøÜ×Šć÷×ĂÜÖćøÿČęĂÿćøĒïïêŠćÜėǰ

ĒúąìĈÖćøøüïøüö×šĂöĎúĔîøĎðĒïïêŠćÜėǰđ×šćéšü÷ÖĆî 

2.3.2  Human Machine Interface (HMI) : NB7W-TW00B 

NB7W-TW00B đðŨîĀîšćÝĂǰHMI ×ĂÜïøĉþĆìǰOmron ēé÷öĊÙčèÿöïĆêĉǰÙČĂǰĀîšćÝĂ

×îćéǰ7 îĉĚüǰTFT LCD öĊÙüćöúąđĂĊ÷éǰ800 x 480 dots  

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ���ǰǰĀîšćÝĂ Omron HMI NB7W-TW00B 

 

2.3  ÖúšĂÜǰPixy 

2.3.1 ǰǰÖúšĂÜǰPixy ÙČĂĂąĕøǰ  

   đðŨîēöéĎúÖúšĂÜêøüÝÝĆïĒ÷ÖĒ÷ąüĆêëčéšü÷ÿĊìĊęēéŠÜéĆÜĒúąðøąÿïÙüćöÿĞćđøĘÝĂ÷ŠćÜÿĎÜ

ĔîÖćøøąéöìčîñŠćîǰwww.kickstarter.com ēé÷ĔßšēöéĎúǰCCD ìĞćÜćîøŠüöÖĆïĒñÜüÜÝøðøąöüúñú

õćóĀøČĂǰimage processing ēé÷ǰPixy îĆïđðŨîøčŠîìĊęǰ5 ×ĂÜēÙøÜÖćø CMUCAM ïćÜÙøĆĚÜÝċÜđøĊ÷Öǰ

Pixy üŠćǰCMUCAM5 ēé÷öĊÙüćöđøĘüĔîÖćøêøüÝÝĆïõćóǰ��ǰđôøöêŠĂüĉîćìĊǰêøüÝÝĆïÿĊìĊęêšĂÜÖćøĕéš

óøšĂöÖĆîǰ�ǰÿĊǰĒúąĒ÷ÖĒ÷ąüĆêëčĕéšǰ���ǰßĉĚîǰÿćöćøëđßČęĂöêŠĂÖĆïĕöēÙøÙĂîēìøúđúĂøŤĀøČĂïĂøŤé

ÿöĂÜÖúòŦÜêĆüñŠćîóĂøŤêǰUART,ǰïĆÿǰSPI, ïĆÿǰI2C,óĂøŤêéĉÝĉêĂúǰĒúąǰóĂøŤêĂąîćúĘĂÖǰēé÷ÖúšĂÜǰ

PixyǰđðŨîēÙøÜÖćøēĂđóŠîàĂøŤÿ×ĂÜǰCharmlabs ĒĀŠÜöĀćüĉì÷ćúĆ÷ǰCarnegie Melon (CMU) 

ÿĀøĆåĂđöøĉÖć 
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øĎðìĊęǰ���ǰǰÖúšĂÜǰPixy 

 

�����ǰ ÖúšĂÜǰPixy2 

   Pixy2 CMUcam5 Sensor(EFDV686) đð Ũîēöé ĎúÖú šĂÜðøąöüúñúõćóĒïï

ÿĈđøĘÝøĎðēé÷ÖúšĂÜ Pixy2 CMUcam5 Sensor ÝąđðŨîøčŠîĂĆóđéìÝćÖ Pixy CMUcam5 Sensor ìĊęĕéš

÷ÖđúĉÖÖćøñúĉêĕðđđúšüǰēé÷đóĉęöÙüćöđøĘüĔîÖćøêøüÝÝĆïõćóđóĉęöđðŨîǰ��ǰđôøöêŠĂüĉîćìĊ ,ǰöĊ×îćé

ēé÷øüöđúĘÖúÜêĆüÖúšĂÜëĎÖĂĂÖĒïïöćĔĀšÜŠć÷êŠĂÖćøĔßšÜćîđĀöćąÖĆïïĂøŤéĕöēÙøÙĂîēìøđúĂøŤêŠćÜėǰ

đßŠîǰïĂøŤé Arduino, ïĂøŤé Raspberry PiǰĀøČĂïĂøŤéĂČęîėǰêĆüÖúšĂÜöĊ×îćéđúĘÖúÜǰìĈÜćîĕéšøüéđøĘü

×ċĚîǰĒúąöĊÙüćöÞúćéöćÖ×ċĚîǰîĂÖÝćÖÙüćöÿćöćøëĔîÖćøêøüÝÝĆïÿĊ×ĂÜüĆêëčǰ÷ĆÜđóĉęöĂĆúÖĂøĉìċöĔî

ÖćøêøüÝÝĆïĒúąêĉéêćöđÿšîÿĈĀøĆïĔßšĔîĀč Šî÷îêŤđéĉîêćöđÿšîǰøüöìĆ ĚÜÿćöćøëêøüÝÝĆïðŜć÷

đÙøČęĂÜĀöć÷ÙĈÿĆęÜïîñĉüëîîĕéšĂĊÖéšü÷ 

 

 

 

 

 

 

 

øĎðìĊęǰ���ǰǰÖúšĂÜǰPixy2 

 

2.4 PixyMon 

ēðøĒÖøöǰPixyMonǰÿćöćøëéćüîŤēĀúéĕéšđðŨîôøĊĒüøŤìĊęÿćöćøëĔßšøŠüöÖĆïÖúšĂÜǰPixy ĔîÖćø

êĆĚÜÙŠćÖćøêøüÝÝĆïüĆêëčĕéšêćöêšĂÜÖćøēé÷ÖĈĀîéøĎðĒïïđðŨîǰĳ4JHOBUVSFĴǰđßŠîǰÖćøêøüÝÝĆïÿĊ,ǰÖćø

êøüÝÝĆïđÿšî,ǰÖćøêĉéêćöêĈĒĀîŠÜüĆêëčǰĀøČĂêĆĚÜÙŠćÙüćöÿüŠćÜ ,ǰÙüćöĕüĔîÖćøêøüÝÝĆïüĆêëč,ǰÝĈîüî

üĆêëčìĊ ęÿćöćøëêøüÝÝĆïǰîĂÖÝćÖîĊĚ÷ĆÜÿćöćøëêĆ ĚÜÙŠćóČ Ěîåćî×ĂÜÖúšĂÜǰēé÷ēðøĒÖøöǰPixyMon 

ÿćöćøëĔßšĕéšĔîøąïïðäĉïĆêĉÖćøǰWindows, LinuxǰĒúąǰmacOS 
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øĎðìĊęǰ���ǰ ēðøĒÖøöǰPixyMon 

 

2.5  Arduino UNO 

 2.5.1  Arduino ÙČĂĂąĕøǰ  

Arduino ÙČĂǰēÙøÜÖćøìĊęîĈßĉðĕĂàĊĕöēÙøÙĂîēìøúđúĂøŤêøąÖĎúêŠćÜėǰöćĔßšøŠüöÖĆî

ĔîõćþćǰC àċęÜõćþćǰC îĊĚđðŨîúĆÖþèąđÞóćąǰÙČĂöĊÖćøđ×Ċ÷îĕúïøćøĊę×ĂÜǰArduino ×ċĚîöćđóČęĂĔĀšÖćø

ÿĆęÜÜćîĕöēÙøÙĂîēìøúđúĂøŤìĊęĒêÖêŠćÜÖĆîǰÿćöćøëĔßšÜćîēÙšéêĆüđéĊ÷üÖĆîĕéšǰēé÷êĆüēÙøÜÖćøĕéšĂĂÖ

ïĂøŤéìéúĂÜöćĀúć÷ėøĎðĒïïǰđóČęĂĔßšÜćîÖĆïǰIDE ×ĂÜêîđĂÜǰÿćđĀêčĀúĆÖìĊęìĈĔĀšǰArduino đðŨîîĉ÷ö

öćÖǰđðŨîđóøćąàĂôĒüøŤìĊęĔßšÜćîøŠüöÖĆîÿćöćøëēĀúéĕéšôøĊǰĒúąêĆüïĂøŤéìéúĂÜ÷ĆÜëĎÖĒÝÖĒðúîǰìĈ

ĔĀšñĎšñúĉêÝĊîîĈĕðñúĉêĒúą×ć÷ĂĂÖêúćéöćĔîøćÙćìĊęëĎÖöćÖė 

Arduino î Ć Ěîĕé š Ĕß šß ĉð ǰAVR đð ŨîĀú ĆÖĔîǰArduino Ēìïø č Šî ǰÿćđĀê čöćÝćÖ

ĕöēÙøÙĂîēìøđúĂøŤ×ĂÜêąÖĎúǰAVR îĆĚîöĊÙüćöìĆîÿöĆ÷ǰĔîßĉðĔîïćÜêĆüÿćöćøëđßČęĂöêŠĂñŠćîǰUSB ĕéš

ēé÷êøÜǰÿćöćøëĔßšÖĆïÙĂöóĉüđêĂøŤÿöĆ÷ĔĀöŠĕéšđðŨîĂ÷ŠćÜéĊǰĒúąĔîĕöēÙøÙĂîēìøđúĂøŤêąÖĎúǰAVR ÷ĆÜ

öĊÿŠüî×ĂÜēðøĒÖøöóĉđýþìĊęđøĊ÷ÖüŠćǰBootloader Ă÷ĎŠĔîøąéĆïúŠćÜÖüŠćÿŠüîēðøĒÖøöðÖêĉǰàċęÜÝąđðŨî

ÿŠüîēðøĒÖøöìĊęÝąëĎÖđøĊ÷Ö×ċĚîöćÖŠĂîÖćøđøĊ÷ÖēðøĒÖøöðÖêĉǰìĈĔĀšÿćöćøëđ×Ċ÷îÿĆęÜĔĀšìĈÜćîĔéėÖĘĕéšǰ

ÖŠĂîÖćøđøĊ÷ÖēðøĒÖøöðÖêĉǰìĈĔĀšǰArduino îĆĚîĂćýĆ÷ÿŠüîēðøĒÖøöĒÖøöóĉđýþîĊĚĔîÖćøìĈĔĀšßĉðÿć

öćøëēðøĒÖøöñŠćîóĂøŤêĂîčÖøößîĉéǰUART ĕéšǰÝċÜìĈĔĀšÖćøđ×Ċ÷îēðøĒÖøöúÜĕðĔîßĉðĔßšđóĊ÷ÜǰUSB 

to UART ÖĘđóĊ÷ÜóĂ 
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2.5.2ǰ Arduino UNO 

đðŨîïĂøŤéǰArduino øčŠîĒøÖìĊęĂĂÖöćǰöĊ×îćéðøąöćèǰ68.6x53.4mm đðŨîïĂøŤé

öćêøåćîìĊęîĉ÷öĔßšÜćîöćÖìĊęÿčéǰđîČęĂÜÝćÖđðŨî×îćéìĊęđĀöćąÿĈĀøĆïÖćøđøĉęöêšîđøĊ÷îøĎšǰArduino ĒúąöĊǰ

Shields ĔĀšđúČĂÖĔßšÜćîĕéšöćÖÖüŠćïĂøŤéǰArduino øčŠîĂČęîėìĊęĂĂÖĒïïöćđÞóćąöćÖÖüŠćǰēé÷ïĂøŤéǰ

Arduino UNO ĕéšöĊÖćøóĆçîćđøČęĂ÷öćǰêĆĚÜĒêŠǰR2 R3 ĒúąøčŠî÷ŠĂ÷ìĊęđðúĊę÷îßĉðĕĂàĊđðŨîĒïïǰSMD  

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ���ǰǰĒÿéÜïĂøŤéĕöēÙøÙĂîēìøúđúĂøŤǰArduino UNO 

 

��� Arduino IDE 

đÙøČęĂÜöČĂÖćøđ×Ċ÷îēðøĒÖøöìĊęöĊĔßšÜćîĕéšÖĆï Arduino ĕéšìčÖøčŠîǰēé÷õć÷ĔîÝąöĊđÙøČęĂÜöČĂìĊę

ÝąđðŨîÿĈĀøĆïêĉéêŠĂArduinoǰđßŠîǰÖćøÙšîĀćArduinoǰìĊęêĉéêŠĂÖĆïđÙøČęĂÜÙĂöóĉüđêĂøŤǰÖćøđúČĂÖøčŠî

Arduino ìĊęêŠĂĂ÷Ď ŠđóČęĂîêøüÝÿĂïüŠć×îćé×ĂÜēðøĒÖøöìĊęđ×Ċ÷îǰĀøČĂĕúïøćøĊęêŠćÜėàĆïóĂøŤêÖĆï

ArduinoøčŠîîĆĚîėĕĀöǰĂĊÖìĆĚÜ÷ĆÜöĊēðøĒÖøöêĉéêŠĂñŠćîàĊđøĊ÷úēé÷êøÜÿĈĀøĆïÙĂöóĉüđêĂøŤ 

 Arduino® Integrated Development Environment (IDE) đðŨîēðøĒÖøöìĊęĂĂÖĒïïöć

đóČęĂĔĀšÜŠć÷êŠĂÖćøđ×Ċ÷îàĂôêŤĒüøŤÿĈĀøĆïĒóúêôĂøŤöēĂđóŠîàĂøŤÿîĊĚǰĒóúêôĂøŤöArduino®đðŨî

ĒóúêôĂøŤöĂĉđúĘÖìøĂîĉÖÿŤ÷Ăéîĉ÷öìĊęĂĂÖĒïïöćđóČęĂúéÙüćöàĆïàšĂî×ĂÜÖøąïüîÖćøĂĂÖĒïï

ĂčðÖøèŤĂĉđúĘÖìøĂîĉÖÿŤǰ 
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øĎðìĊęǰ���ǰǰēðøĒÖøöǰArduino IDE 

 

2.7  Servo Motor 

 �����ǰ Servo Motor 

Servo ĔîìćÜüĉýüÖøøöđðŨîÖćøÙüïÙčöÖćø×ĆïđÙúČ ęĂîǰ	servomechanism) ÙČĂǰ

ĂčðÖøèŤĂĉđúĘÖìøĂîĉÖÿŤÿĈĀøĆïÙüïÙčööĂđêĂøŤĀøČĂøąïï×ĆïđÙúČęĂîêŠćÜǰėǰéšü÷ÖćøêøüÝÿĂïÿĆââćè

ÝćÖøąïï×ĆïđÙúČęĂîĒúąðøĆïÙŠćĔĀšëĎÖêšĂÜêćöìĊęÖĈĀîéĕüšĂ÷ŠćÜêŠĂđîČęĂÜ  ēé÷ðÖêĉøąïï servo Ýą

êøüÝÿĂï×šĂñĉéóúćéÝćÖÿĆââćèêĂïÖúĆïđßŠîǰêĈĒĀîŠÜìćÜÖúǰÙüćöđøĘüĀøČĂÙŠćñĉéóúćéĂČęîǰėǰ

đß Šîǰ×šĂñĉéóúćéÝćÖøąïïĀîšćêŠćÜ×ĂÜøë÷îêŤĂćÝĕöŠĕéšøüöĂ÷Ď ŠĔîøąïï×ĆïđÙúČ ęĂîǰ	none 

servomechanism)ĀøČĂøąïïÙüïÙčöđøČĂàċęÜĔßšÖćøÙüïÙčöĒïïðŗéǰ	close-loop feedback) ëČĂüŠć

Ă÷ĎŠĔîøąïï×ĆïđÙúČęĂîĕéš 

 úĆÖþèą×ĂÜÖćøÙüïÙčöđàĂøŤēüÝąđðŨîøąïïÙüïÙčöĒïïúĎððŗé (Closed loop 

control) àċęÜðøąÖĂïéšü÷ēĀöéÖćøÙüïÙčöǰ�ǰēĀöéÙČĂēĀöéÖćøÙüïÙčöĒøÜïĉé  (Torque Control 

Mode) àċęÜĂ÷ĎŠüÜøĂïĀøČĂúĎðÿčéǰēĀöéÖćøÙüïÙčöĂĆêøćđøŠÜ  (Velocity Control Mode) ĒúąēĀöé

ÖćøÙüïÙčöêĈĒĀîŠÜ (Position Control Mode) 
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øĎðìĊęǰ���ǰǰĒÿéÜúĆÖþèą×ĂÜǰServo Motor 

 

2.7.2  Servo Drive 

Servo Drive ÙČĂǰĂčðÖøèŤĂčêÿćĀÖøøöìĊęĕéšøĆïÿĆââćèÙĈÿĆęÜöćÝćÖǰController 

ĀøČĂǰøąïïÙüïÙčöÿĆââćèǰĒúąÿŠÜÖøąĒÿĕôôŜćđóČęĂđßČęĂöêŠĂĕð÷ĆÜǰ Servo Drive đðŨîêĆüñŠćîÖćøÿĆęÜ

Öćøĕð÷ĆÜ Servo Motor éšü÷ÖćøĔßšēðøĒÖøö×ĂÜêĆüÜćîîĆĚîǰėǰàċęÜÝąìĈÖćøÙüïÙčöÖćøđÙúČęĂîìĊęǰ

ÙüćöđøĘü×ĂÜÖćøĀöčîǰøą÷ąìćÜìĊęöĂđêĂøŤĀöčîǰĒúąÖĈúĆÜìĊęÝąĔßšĀöčîǰ	ÖøèĊìĊęđÙøČęĂÜÝĆÖøĂčêÿćĀÖøøö

êšĂÜĔßšÖĈúĆÜÖćøìĈÜćîÿĎÜ
  Servo Drive Ýąø Ćïÿ ĆââćèöćÝćÖ  Controller ĒúąÿĆę ÜÖćøĔĀ šÖĆï

êĆü Servo Motor đÙúČęĂîìĊęêćöìĊę Controller ÿĆęÜÖćøöćǰđîČęĂÜÝćÖ Servo Drive ÝąđðŨîêĆüìĊęðøĆïêĆĚÜ

ÙŠć×ĂÜêĆü Servo Motor ĔĀšìĞćÜćîêćöøĎðĒïï×ĂÜÖćøÙüïÙčöĕöŠüŠćǰÝąđðŨîÖćøÙüïÙčöǰÙüćöđøĘü 

	Speed Control), ĒøÜïĉé 	Torque) ĒúąǰêĞćĒĀîŠÜ	Position Control) êĆüServo Driver ÝąđðŨî

êĆüÖĞćĀîéÙŠćêĆüĒðøĀøČĂóćøćöĉđêĂøŤêŠćÜėǰĔĀšÖĆïêĆü  Servo Motor ĔĀšìĞćÜćîĕéšĂ÷ŠćÜëĎÖêšĂÜĒúą

ĒöŠî÷Ğć 

 

 

 

 

 

 

 
øĎðìĊęǰ����ǰǰĒÿéÜúĆÖþèą×ĂÜǰServo Drive 
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2.8  Machine Vision 

 2.8.1  Machine Vison 

  øąïïĒößßĊîüĉßĆęî (Machine Vision) đðŨîøąïïìĊęîĉ÷öĔßšÜćîĔîõćÙĂčêÿćĀÖøøöđðŨî

ÿŠüîĔĀâŠǰđîČęĂÜÝćÖÿćöćøëîĈøąïïîĊĚöćĔßšĒìîÖćøêøüÝÿĂïÿĉîÙšćéšü÷ÿć÷êćÙîǰàċęÜÿć÷êćÙîöĊ

×šĂÝĈÖĆéĔîđøČęĂÜÙüćöđøĘüĒúąÙüćöëĎÖêšĂÜǰéĆÜîĆĚîĒößßĊîüĉßĆęîÝċÜđðŨîđÙøČęĂÜöČĂÙüïÙčöÙčèõćóìĊęöĊ

ÙüćöîŠćđßČęĂëČĂĒúąÙčšöÙŠćêŠĂÖćøúÜìčî×ĂÜõćÙĂčêÿćĀÖøøöǰēé÷öĊÿŠüîðøąÖĂïìĊęÿĈÙĆâéĆÜîĊĚ 

  2.8.1.1 ĒÿÜÿüŠćÜǰ(Lighting) đðŨîÿĉęÜÝĈđðŨîìĊęìĈĔĀšÖúšĂÜÿćöćøëđĀĘîÿĉęÜìĊęêšĂÜÖćø

đĀĘîĂ÷ŠćÜßĆéđÝîǰàċęÜðŦÝÝčïĆîîĉ÷öĔßšĀúĂé LED đóøćąĒÿÜÝąöĊÙüćöđÿëĊ÷øĒúąĕöŠÖøąóøĉïǰàċęÜÝąìĈĔĀš

àĂôêŤĒüøŤÿćöćøëðøąöüúñúĕéšëĎÖêšĂÜĒúąĒöŠî÷Ĉ×ċĚîǰēé÷ĔîĒêŠúąÜćîđìÙîĉÙĔîÖćøĔßšĒÿÜÝą

ĒêÖêŠćÜÖĆîĂĂÖĕðêćöúĆÖþèąÜćîǰđßŠîǰÿĊ×ĂÜĒÿÜ  (Color) øĎðøŠćÜ×ĂÜĒÿÜ (Shape) đðŨîêšîǰĂĊÖìĆĚÜ

úĆÖþèąÖćøÞć÷ĒÿÜÖĘöĊñúêŠĂÖćøöĂÜđĀĘîüĆêëčǰĕéšĒÖŠ Font Light, Back Light, Dome Light, Angle Light đðŨîêšî 

  2.8.1.2 đúîÿŤǰ(Lens) öĊñúêŠĂÙüćöúąđĂĊ÷é×ĂÜõćóìĊęëŠć÷ǰđîČęĂÜÝćÖđúîÿŤĒêŠúą

ĂĆîÝąöĊÙŠćÙüćöøąđĂĊ÷éìĊęĒêÖêŠćÜÖĆî 

  2.8.1.3 ÖúšĂÜǰ(Camera) îĉ÷öĔßšÖúšĂÜĒïïéĉÝĉêĂúǰàċęÜÖćøĔßšÜćîÖĆïøąïïĒößßĊî

üĉßĆ ęîÝąĔßšÖĆïÖćøëŠć÷õćóĒïïóČ ĚîìĊę  (Area scan) đðŨîĀúĆÖǰēé÷ÖúšĂÜÝąöĊÖćøđßČ ęĂöêŠĂÖĆïđÙøČ ęĂÜ

ÙĂöóĉüđêĂøŤĀúć÷ĒïïĔĀšđúČĂÖĔßšǰĕéšĒÖŠ 

- GigE : đßČęĂöêŠĂÖĆïÿć÷Ēúî (Lan) ēé÷öĊÖćøêĆĚÜÙŠć ip address ĔĀšÖúšĂÜ

ÖĆïđÙøČęĂÜÙĂöóĉüđêĂøŤđßČęĂöêŠĂÖĆîĕéšĒúąÙüćö÷ćüÿĎÜÿčé×ĂÜÖćøđßČęĂöêŠĂðøąöćè 100 đöêø 

-ǰUSB3: ÜŠć÷ĒúąÿąéüÖÖĆïÖćøđßČęĂöêŠĂÙĂöóĉüđêĂøŤ  ĒúąÙüćö÷ćüÿĎÜÿčé

×ĂÜÖćøđßČęĂöêŠĂðøąöćè 5 đöêø 

  2.8.1.4 Frame Grabber ÙČĂǰÖćøŤéìĊęĂĂÖĒïïöćđóČęĂøĂÜøĆïÖćøđßČęĂöêŠĂÖĆïÖúšĂÜ

ēé÷đÞóćąǰēé÷öĊìĆĚÜÿĈĀøĆïÖúšĂÜ Camera link, USB3 Ēúą GigE đðŨîêšî 

  2.8.1.5 Öćø Ťéø Ćï× šĂö Ďú đ× š ćĒúą× šĂö ĎúĂĂÖ  (I/O card) Ýąđð ŨîÖćøĔß š Ü ćî

ÖćøŤé DAQ ĀøČĂÖćøŤéÿĈĀøĆïÿČęĂÿćøÖĆïĂčðÖøèŤêŠćÜėǰàċęÜĔîÖćøĔßšÜćîÝøĉÜǰĂćÝêšĂÜöĊÖćøĂŠćîÙŠćÝćÖ

đàĘîđàĂøŤ (Sensor) øüöëċÜÖćøÿĆęÜÜćîøĊđú÷ŤĀøČĂöĂđêĂøŤêćöñúúĆóíŤìĊęĕéšÝćÖÖćøðøąöüúñúõćó 

  2.8.1.6 àĂôêŤĒüøŤǰ	Software) đóČęĂĔßšĔîÖćøÿĆęÜÜćîÖúšĂÜĔĀšéċÜõćóĒúąĒÿéÜ

õćóǰēé÷ÝąĔßšēðøĒÖøöǰNI-IMAQdx ĒúąǰĒĂðôúĉđÙßĆ ęîǰ 	Application) ĔßšÿĈĀøĆïÝĆéÖćøĒúą

ðøąöüúõćóǰàċęÜđøĊ÷ÖüŠćǰNI Vision Builder for Automated Inspection (VBAI) 
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2.8.2  Smart Camera 

  Smart Camera ĀøČĂǰÖúšĂÜĂĆÝÞøĉ÷ąǰđðŨîøąïï Vision SystemǰìĊęÿćöćøëÝĆïõćó

ĒúąÿćöćøëîĈõćóĂĂÖÿĎŠĒĂóúĉđÙßĆęîÝćÖõćóëŠć÷óøšĂöÖĆï×šĂöĎúđÞóćą×ĂÜøĎðõćóǰêúĂéÝî

ÿćöćøëÿøšćÜÖćøêĆéÿĉîĔÝìĊęÿćöćøëĔßšĔîøąïïĂĆÝÞøĉ÷ąĒúąøąïïĂĆêēîöĆêĉ 

  Smart Camera öĊøąïïÖćøöĂÜđĀĘîĒïïÿĒêîéŤĂēúîóøšĂöđàĘîđàĂøŤøĆïõćóĔîêĆü

ĒúąðøąÖĂïéšü÷ĂĉîđìĂøŤđôàÖćøÿČęĂÿćøìĊęÝĈđðŨîǰđßŠîǰEthernet,ǰI/O ìĊęÝĈđðŨîêŠĂÖćøđßČęĂöêŠĂÖĆïǰ

PLC, Actuator, Relay, Pneumatic valves 

  

�����ǰ NI 1732 Smart Camera  

Smart Camera ISC-1732 đðŨîǰreal time target ìĊęöĊøćÙćëĎÖ ÿĈĀøĆïǰmachine 

vision Ēúą×ĆïđÙúČęĂîēé÷ēðøđàÿđàĂøŤÙüćöđøĘüǰ400 MHz PowerPCǰĒúąöĊÖćøñÿöñÿćîøąĀüŠćÜ

ĂĂîïĂøŤéēðøđàÿđàĂøŤÖĆïđàîđàĂøŤøĎðõćóǰCCDǰìĊęìĈĔĀšøąïïÖćøöĂÜđĀĘîǰall in one ÖøąÝć÷ĕéš

ÜŠć÷ǰêĆüǰcase ×ĂÜǰISC-1732 ëĎÖĂĂÖĒïïöćđóČęĂÖćøĔßšÜćîĔîĂčêÿćĀÖøøöǰ 

I/O ×ĂÜÖúšĂÜðøąÖĂïéšü÷ǰ�ǰéĉÝĉêĂúđĂćìŤóčêĒúąĂĉîóčêǰóĂøŤêǰRS-232 ĒúąóĂøŤêǰ

Gigabit Ethernet ĒúąÿćöćøëêĆ ĚÜÙŠćǰNI Smart Camera éšü÷ǰàĂôêŤĒüøŤǰVision Builder for 

Automated InspectionǰĀøČĂēðøĒÖøöĔĀšÖĆïÖúšĂÜéšü÷ǰLabVIEW Real-Time Module and the 

Vision Development Moduleǰ 

ēé÷ÙčèÿöïĆêĉ×ĂÜǰNI 1732 Smart Camera ÿćöćøëéĎĕéšÝćÖõćÙñîüÖĀîšćìĊę ǰǰǰǰ

�����ǰĒúąÙčèÿöïĆêĉ×ĂÜǰI/O Accessory Board ÿćöćøëéĎĕéšÝćÖõćÙñîüÖĀîšćìĊęǰ����� 

 

 

 

 

 

 
 

 

 

 

 

øĎðìĊęǰ2.��ǰǰĒÿéÜúĆÖþèąÖúšĂÜǰNI Smart Camera ISC-1732 
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øĎðìĊęǰ2.�2ǰǰĒÿéÜúĆÖþèąǰNI Smart Camera I/O Accessory 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ2.�3 ǰĒÿéÜÿŠüîðøąÖĂïǰNI Smart Camera 
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2.9  ÖćøÿČęĂÿćøñŠćîóĂøŤêĂîčÖøöǰRS-232 

RS232 (Recommended Standard no. 232) ÙČĂöćêøåćîÖćøÿČ ęĂÿćø×šĂöĎúéĉÝĉêĂú

ĒïïĂîčÖøö (serial communication) à ċ ę Üë ĎÖÖĈĀîé×ċ ĚîÙø Ć Ě ÜĒøÖĔîð ŘǰÙ�ý�ǰ1960 ēé÷ǰEIA 

(Electronic Industries Association) ĀøČĂǰÿöćÙöĂčêÿćĀÖøøöĂĉđúĘÖìøĂîĉÖÿŤ×ĂÜĂđöøĉÖćǰÙČĂÖćø

ÖĈĀîéÖćøđßČęĂöêŠĂøąĀüŠćÜǰDTE(data terminal equipment) đßŠîǰÙĂöóĉüđêĂøŤǰÖĆïǰDCE(data 

circuit-terminating equipment or data communication equipment) đß Šîǰēöđéöǰđð Ũîêšîǰ

öćêøåćîǰRS232 ëĎÖĔßšÖĆîĂ÷ŠćÜĒóøŠĀúć÷ĔîÖćøÿČęĂÿćøøąéĆïĂčêÿćĀÖøøöĒêŠĔîðŦÝÝčïĆîĕéšöĊǰUSB 

àċęÜđðŨîöćêøåćîÿČęĂÿćøìĊęøĆï�ÿŠÜ×šĂöĎúĕéšđøĘüÖüŠćđ×šćöćĒìîìĊęǰ 

 öćêøåćîǰRS232 đðŨîöćêøåćîìĊęøĆï�ÿŠÜ×šĂöĎúĒïï Full duplex ĀøČĂÝąĔĀšóĎéÜŠć÷ėÙČĂ

ÿćöćøëøĆïĒúąÿŠÜ×šĂöĎúĕéšóøšĂöÖĆîìĆĚÜÙĎŠĔîđüúćđéĊ÷üÖĆîǰēé÷ÖćøøĆï�ÿŠÜ×šĂöĎúîĆĚîÝąĔßšÿć÷ĕôìĆĚÜĀöéǰ

3 đÿšîǰĕéšĒÖŠ 

x Tx (Transmit data) ÙČĂǰÿć÷ÿŠÜ×šĂöĎúǰàċęÜÿć÷đÿšîîĊĚÝąöĊĀîšćìĊęĔîÖćøÿŠÜ×šĂöĎúđìŠćîĆĚî 

x Rx (Receive data) ÙČĂǰÿć÷øĆï×šĂöĎúǰàċęÜÿć÷đÿšîîĊĚÝąöĊĀîšćìĊęĔîÖćøøĆï×šĂöĎúđìŠćîĆĚî 

x GND (Signal ground) ÙČĂǰÿć÷ÖøćüéŤǰđðŨîÿć÷đìĊ÷ïĀøČĂĂšćÜĂĉÜĒøÜéĆîĕôôŜćǰ0V 

 

 

 

 

 

 

 

 

 

 
øĎðìĊęǰ����ǰǰĒÿéÜêĆüĂ÷ŠćÜÖćøÿČęĂÿćøĒïïǰRS-232 
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øĎðìĊęǰ����ǰǰĒÿéÜÙčèÿöïĆêĉêĈĒĀîŠÜ×ćÿĆââćèêŠćÜė×ĂÜǰRS-232 

 

ÖćøÖĈĀîéöćêøåćîÖćøđßČęĂöêŠĂĒïïĂîčÖøöǰEIA RS-232 (x) đðŨîöćêøåćîĂčêÿćĀÖøøö 

ēé÷ÙèąÖøøöÖćøÿöćÙöĂčêÿćĀÖøøöĂĉđú ĘÖìøĂîĉÖÿŤǰ 	Electronic Industries Association) 

ĂĂÖĒïïöć đóČęĂĔßšĔîÖćøÿŠÜ×šĂöĎúĂîčÖøöĒïïǰĂąàĉÜēÙøîĆÿǰ2 ìĉýìćÜǰđóČęĂĔĀšöĊÖćøĔßšÜćîĔîÖćø

đßČęĂöêŠĂìĊęÿĂéÙúšĂÜÖĆî øąĀüŠćÜĂčðÖøèŤÙĂöóĉüđêĂøŤêŠćÜėǰÖćøøĆïÿŠÜÿĆââćèÝąöĊøąéĆïǰÿĆââćè

êĆĚÜĒêŠǰ3 ēüúìŤǰÝîëċÜǰ15 ēüúìŤ ÿĈĀøĆïúĂÝĉÖǰ�0" ĒúąöĊøąéĆïĒøÜéĆîìĊęǰ �3 ēüúìŤǰÝîëċÜǰ�15 ēüúìŤǰ

ÿĈĀøĆïúĂÝĉÖǰ�1" éĆÜîĆĚîÿĆÜđÖêĕéšüŠćÝąöĊøąéĆïĒøÜéĆîìĊęĔßšĔîÿëćîąúĂÝĉÖǰ�0" ĒúąǰúĂÝĉÖǰ�1" ĒêÖêŠćÜ

ĂĂÖĕðÝćÖ øąïïĕĂàĊéĉÝĉêĂúìĆęüėĕðǰÖćøêŠĂĔßšÜćîÖĆïüÜÝøĕĂàĊéĉÝĉêĂúÝċÜêšĂÜöĊĂčðÖøèŤìĊęìĈĀîšćìĊę

ðøĆïđðúĊę÷îøąéĆï ĒøÜéĆîÝćÖǰ3 - 15 ēüúìŤǰĔĀšöĊøąéĆïĒøÜéĆîǰ0 - 5 ēüúìŤǰĔîõćÙÖćøÿŠÜ×šĂöĎúǰÿŠüî

ĔîõćÙ×ĂÜÖćøøĆï×šĂöĎú ÝąêšĂÜđðúĊę÷îøąéĆïĒøÜéĆîǰ0 - 5 ēüúìŤǰÝćÖĕöēÙøÙĂîēìøúđúĂøŤĔĀšđðŨî

øąéĆïĒøÜéĆîìĊęÿĎÜÖüŠćǰ�3 ĀøČĂêęĈÖüŠćǰıǰ3 ēé÷ÝąöĊĕĂàĊÿĈđøĘÝøĎðóøšĂöĔßšÜćîǰĀøČĂĂćÝÝąêŠĂüÜÝøÝćÖ

ìøćîàĉÿđêĂøŤÖĘĕéš 
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øĎðìĊęǰ2.16  øąéĆïÿĆââćèøąĀüŠćÜǰRS-232 ĒúąǰTTL 

 

ĕĂàĊǰMAX232 đðŨîĕĂàĊìĊęöĊÙüćöÿćöćøëĒðúÜøąéĆïÿĆââćèøąĀüŠćÜǰTTL ĒúąǰRS232 đóČęĂ

ĔßšÿČęĂÿćø×šĂöĎúøąĀüŠćÜǰĕöēÙøÙĂîēìøúđúĂøŤǰÖĆïǰĂčðÖøèŤêŠćÜėđßŠîǰ PLCǰĔîēÙøÜÜćîîĊĚĕéšĔßšĕĂàĊǰ

MAX232 ĔîÖćøÿČęĂÿćøøąĀüŠćÜǰArduino ÖĆïǰPLC đßŠîÖĆî  

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ����ǰǰĒÿéÜÖćøđßČęĂöêŠĂĕĂàĊǰMAX232ǰ 
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2.10  ÖćøÿČęĂÿćøǰOmron Host Link Protocol 

Omron Host Link Protocol đðŨîÖćøÿČęĂÿćøøąĀüŠćÜĂčðÖøèŤ×ĂÜïøĉþĆìǰOmron ēé÷öĊ

óČĚîåćîöćÝćÖ ASCII ĔßšÿĈĀøĆïÖćøÿČęĂÿćøñŠćîǰRS���� ĀøČĂǰRS-422 ēé÷öĊÖćøÖĈĀîéøĎðĒïïÖćø

ÿČęĂÿćøéĆÜîĊĚ 

 

 

øĎðìĊęǰ����ǰ ĒÿéÜøĎðĒïïÖćøÿČęĂÿćø×ĂÜǰOmron Host Link Protocol 	êŠĂ
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2.11  NI Vision Builder AI 

 2.11.1  ēðøĒÖøöǰNi Vision Builder AI ÙČĂĂąĕø? 

đðŨîàĂôêŤĒüøŤðøą÷čÖêŤßŠü÷óĆçîćĒúąêĉéêĆĚÜøąïïêøüÝÿĂïǰmachine vision ĕéš

Ă÷ŠćÜøüéđøĘü îĂÖÝćÖîĊĚ÷ĆÜÿćöćøëêĆĚÜÙŠćÖúšĂÜǰĒúąðøĆïĒêŠÜÖćøðøąöüúñúõćóĕéšđðŨîøšĂ÷  ė 

ĂĆúÖĂøĉíċöǰĒúąÿćöćøëđßČęĂöêŠĂÖĆïǰautomation hardware ĒúąÿøšćÜñúúĆóíŤ×ĂÜÖćøêøüÝÿĂïĕéš 

2.11.2 ÖćøìĈÜćî×ĂÜēðøĒÖøö 

Vision Builder AI Ĕßšǰstate diagramǰĒúąÖĈĀîéÖćøêøüÝÿĂïéšü÷ǰ stateǰĒúąǰ

transition 

 

 

 

 

 

 

 

øĎðìĊęǰ2.19  ĒÿéÜÖćøđ×Ċ÷îǰstate diagram 

 

õć÷Ĕîǰstate diagram ĒêŠúąǰstate ÿćöćøëìĊęÝąđßČęĂöĕð÷ĆÜĀîċęÜĀøČĂĀúć÷ǰstate 

ĀøČĂǰcycle ĕéš ĒúąÿćöćøëÖĈĀîéđÜČęĂîĕ×õć÷Ĕîǰoutput ×ĂÜǰstate đóČęĂìĊęÝąéĈđîĉîÖćøǰstate 

êŠĂĕðĕéš ēé÷ǰstate diagram ìĈÜćîêŠĂđîČęĂÜÝćÖǰÝčéǰStart ĕðÝîëċÜǰÝčéǰEnd 

2.11.3  ĀîšćêŠćÜēðøĒÖøöǰNI Vision Builder AI 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ2.20  ĀîšćêŠćÜēðøĒÖøöǰNi Vision Builder Al 
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2.11.3.1 Main windows ÝąĒÿéÜÖćøĔĀšđĀĘîÖøąïüîÖćøìĈÜćîÿĈĀøĆïÖćø

êøüÝÿĂï ĒúąĔßšđóČęĂÖĈĀîéǰRegion of Interest 

2.11.3.2 Overview Window ĒÿéÜǰstate diagram 

2.11.3.3 Inspection Steps palette đðŨîlist ×ĂÜǰstep ìĊęÝąĔßšĔîÖćøêøüÝÿĂï 

àċęÜÖćøđúČĂÖĔßšÝą×ċĚîĂ÷ĎŠÖĆïĀîšćÜćîĒúąðøąđõì×ĂÜ×ĂÜüĆêëč 

2.11.3.�ǰState Configuration Window ĒÿéÜ×ĆĚ îêĂîǰ 	step
 ǰ×ĂÜǰ state 

×èąîĆĚî 

2.11.4 Transitions 

đðŨîÖćøüĆéǰoutput ÝćÖǰstep Ĕîǰstate ÖŠĂîĀîšćǰĒúšüÿćöćøëÖĈĀîéđÜČęĂîĕ×ĕéš

ëšćêøÜêćöđÜČęĂîĕ×ÖĘÝąìĈĔĀšøĆîĕð÷ĆÜǰstate êŠĂĕðĕéš 

 

 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ2.21  ĒÿéÜÖćøĔßšÜćîđÜČęĂîĕ×ǰTransition 

 

����ǰImage Processing 

        Image Processing đðŨîüĉíĊÖćøéĈđîĉîÖćøïćÜĂ÷ŠćÜÖĆïøĎðõćóđóČ ęĂĔĀšĕéšõćóìĊęĕéšøĆïÖćø

ðøĆïðøčÜĀøČĂéċÜ×šĂöĎúìĊęđðŨîðøąē÷ßîŤïćÜĂ÷ŠćÜĂĂÖöćǰđðŨîÖćøðøąöüúñúÿĆââćèðøąđõìĀîċęÜàċęÜ

ĂĉîóčêđðŨîøĎðõćóĒúąđĂćêŤóčêĂćÝđðŨîøĎðõćóĀøČĂúĆÖþèąĀøČĂÙčèÿöïĆêĉìĊęđÖĊę÷ü×šĂÜÖĆïøĎðõćóîĆĚîǰ 
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����ǰOPC Server 

        OPC ÷ŠĂöćÝćÖǰOLE For Process Control àċęÜđðŨîõćþćÿĈĀøĆïÖćøêĉéêŠĂÿČęĂÿćøøąĀüŠćÜ

đÙøČęĂÜÝĆÖøĔîĂčêÿćĀÖøøöǰđßŠîǰHMI ĀøČĂǰRemote Unit êŠćÜėǰìĊęöĊÖćøĔßšēðøēêÙĂúÙîúąĒïïÖĆî

đóČęĂĔĀšÿćöćøëìĈÖćøÿČęĂÿćøÖĆîĕéšǰđðøĊ÷ïđÿöČĂîúŠćöĒðúõćþć×ĂÜĂčðÖøèŤîĆęîđĂÜǰéšü÷øĎðĒïï

öćêøåćî×ĂÜÖćøÿČęĂÿćøéšü÷ǰOPC đðŨîĒïïđðŗéǰñĎšñúĉêĂčðÖøèŤǰđÙøČęĂÜÝĆÖøêŠćÜėǰÝċÜÿćöćøëóĆçîć

øąïïÿČęĂÿćøĔĀšđðŨîĕðêćööćêøåćîǰđéĊ÷üÖĆîēé÷öĊÖćøÿČęĂÿćøøąĀüŠćÜđàĉôđüĂøŤǰĒúąĕÙúđĂîêŤǰìĆĚÜîĊĚ

ÿćöćøëðøą÷čÖêŤĔßšđÖĊę÷üÖĆïÖćøĒúÖđðúĊę÷î×šĂöĎúÝćÖĂčðÖøèŤÙîúąÙŠć÷ǰĀøČĂǰÖćøøüïøüö×šĂöĎúÝćÖ

ĂčðÖøèŤêŠćÜėǰìĊęöĊöćêøåćîĒêÖêŠćÜÖĆîìĈĕéšÜŠć÷×ċĚî 

 

øĎðìĊęǰ2.22  ĒÿéÜÖćøđßČęĂöêŠĂ×ĂÜǰOPC Server 

 

2.14 ĂĆúÖĂøĉìċöǰK-Nearest Neighbors 

        K-Nearest Neighbors đðŨîĂĆúÖĂøĉíċöĔßšĔîÖćøÝĆéÖúčŠöǰ ēé÷Āć×šĂöĎúìĊęöĊÙüćöÙúšć÷ÖĆîöćÖ

ìĊęÿčé ēé÷öĊĀúĆÖÖćøÙČĂđðøĊ÷ïđìĊ÷ï×šĂöĎúìĊęÿîĔÝÖĆï×šĂöĎúĂČęîüŠćöĊÙüćöÙúšć÷ÙúċÜöćÖîšĂ÷đóĊ÷ÜĔéĒúą

ëšćĀćÖ×šĂöĎúìĊęđøćÿîĔÝöĊÙüćöĔÖúšđÙĊ÷ÜÖĆï×šĂöĎúöćÖìĊęÿčéǰñúúĆóíŤÝąĕéšđðŨîÙĈêĂï×ĂÜ×šĂöĎúìĊęĂ÷ĎŠ

ĔÖúšÿčéǰ÷ÖêĆüĂ÷ŠćÜđßŠîøąĀüŠćÜĕüîŤ×ćüÖĆïĕüîŤĒéÜǰàċęÜÝąöĊĂÜÙŤðøąÖĂïìćÜđÙöĊǰ2 Ă÷ŠćÜđøĊ÷ÖüŠćǰ

Routine ĒúąǰMyricetin óĉÝćøèćéšü÷ÖćøüĆéøąéĆï×ĂÜĂÜÙŤðøąÖĂïìćÜđÙöĊ 
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øĎðìĊęǰ2.23  ÖćøóĉÝćøèćǰK-Nearest Neighbors 

 
K ÿĈĀøĆïǰK Nearest Neighbors ÙČĂÙŠćìĊęđðøĊ÷ïđĀöČĂîÝĈîüîđóČęĂîïšćîĔÖúšìĊęÿčéìĊęêšĂÜÖćø 

óĉÝćøèćđßŠîđøćöĊĒÖšüĕüîŤĂĆîĔĀöŠĒúšüĂ÷ćÖÝąìøćïüŠćđðŨîĕüîŤ×ćüĀøČĂĒéÜ 

 

 

 

 

 

 

 

 

øĎðìĊęǰ2.24  ÖćøóĉÝćøèćǰK-Nearest Neighbors (êŠĂ) 

 

Ĕî×ĆĚîêĂîîĊĚđøćÖĘóĉÝćøèćđúČĂÖđóČęĂîïšćîǰ	k=5) ĒúąĒÖšüĕüîŤîĊĚÝąëĎÖóĉÝćøèćđðŨîĕüîŤĒéÜ

đóøćą öĊđóČęĂîïšćîìĊęđðŨîĕüîŤĒéÜÝćÖǰ4 Ĕîǰ5 ĀúĆÖÖćøđéĊ÷üÖĆïÖćøēĀüê 

 

 

 

 

 

 

 

 
øĎðìĊęǰ2.25  ÖćøóĉÝćøèćǰK-Nearest Neighbors (êŠĂ) 
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2.15  ÖćøÝĆéđøĊ÷Ü×šĂöĎú 

ÖćøđøĊ÷ÜúĈéĆï×šĂöĎúđðŨîÖćøÝĆéÖćø×šĂöĎúìĊęÖøąìĈÖĆîöćĔîÜćîðøą÷čÖêŤêŠćÜėǰöćÖöć÷ǰ

÷ÖêĆüĂ÷ŠćÜđßŠîǰÖćøîĈ×šĂöĎúîĆÖýċÖþćöćÝĆéđøĊ÷ÜúĈéĆïêćöøĀĆÿîĆÖýċÖþćǰđóČęĂîĈĕðĔßšĔîÖćøóĉöóŤĔï

đßĘîßČęĂđ×šćÿĂïǰĀøČĂǰǰÖćøđøĊ÷Ü×šĂöĎúóîĆÖÜćîêćöøĀĆÿ×ĂÜóîĆÖÜćîđóČęĂĔßšĔîÖćøóĉöóŤÿúĉðđÜĉîđéČĂîǰ

đðŨîêšîëšćÖĈĀîéĔĀšǰA đðŨîúĉÿìŤ×îćéǰn ĂĉúĉđöîêŤǰöĊǰ"�ǰ
"�ǰ
"�ǰ
ļ ,An đÖĘïĂ÷ĎŠĔîĀîŠü÷ÙüćöÝĈǰ

ÖćøÝĆéđøĊ÷ÜÿćöćøëìĈĕéšǰn! ĒïïĒêŠēé÷ìĆęüĔðÖćøÝĆéđøĊ÷ÜìĊęîĉ÷öǰÙČĂǰÖćøÝĆéđøĊ÷ÜúĈéĆï×šĂöĎúÝćÖîšĂ÷ǰ

ĕðöćÖǰĀøČĂÝćÖöćÖĕðĀćîšĂ÷ǰđìŠćîĆĚîǰàċęÜÝąđúČĂÖĔßšĂĆúÖĂøĉìċöĔéĔîÖćøđøĊ÷ÜúĈéĆïîĆĚîǰ×ċĚîĂ÷ĎŠÖĆï

úĆÖþèą×ĂÜ×šĂöĎúĕéšĒÖŠǰ×îćé×šĂöĎúǰĒúąðøąÿĉìíĉõćóÖćøÝĆéđøĊ÷Ü×ĂÜĒêŠúąĂĆúÖĂøĉìċöǰđöČęĂđìĊ÷ïÖĆï

ðøĉöćè×šĂöĎú 

 

���� Solenoid Valve  

Solenoid Valve ÙČĂǰĂčðÖøèŤÙüïÙčöÖćøĕĀú×ĂÜ×ĂÜĕĀúǰđßŠîǰîĚĈǰĂćÖćýǰĀøČĂÖŢćßêŠćÜėǰ

đðŨîêšîǰõć÷ĔîüćúŤüßîĉéîĊĚđóĉęöÿŠüîðøąÖĂï×ċĚîöćÙČĂǰ×éúüéóĆîĒöŠđĀúĘÖǰđðŨîêĆüÖúćÜìĊęĔßšøŠüöÖĆï

óúĆÜÜćîĕôôŜćǰēé÷ÖćøðúŠĂ÷ÖøąĒÿĕôôŜćñŠćî×éúüéÝąđÖĉéóúĆÜÜćîÿîćöĒöŠđĀúĘÖǰÿŠÜñúÖćøìĈÜćî 

ðŗé�đðŗéǰßŠĂÜÖćøĕĀú×ĂÜêĆüüćúŤü ēé÷ǰSolenoid Valve ìĊęđúČĂÖĔßšđðŨîøčŠîǰmodel 4V210-08E4 

đðŨîĒïïǰ���,ǰPressure: 1.5-8 bar 

 

  

 
 

 

 

 

 

 

øĎðìĊęǰ����ǰ Solenoid Valve 
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���� Vacuum Ejector 

Vacuum Ejector ÙČĂǰêĆüÖĈđîĉéÿčâćÖćýǰēé÷ĂćýĆ÷ĀúĆÖÖćøǰVenturi ÙČĂĀúĆÖÖćøìĈÜćîìĊę

ĔßšÙüćöđøĘü×ĂÜúöĂĆéǰđÙúČęĂîìĊęñŠćîÙĂÙĂéǰĒúąìĊęïøĉđüèÙĂÙĂéîĊĚÝąđÝćąøĎđúĘÖėĕüšǰ đöČęĂúöĂĆé

đÙúČęĂîìĊęñŠćîǰÙüćöđøĘüúöĂĆéÝąđóĉęö×ċĚîǰÙüćöéĆîúöĂĆéúéúÜǰÝąìĈĔĀšđÖĉéÿĎââćÖćý×ċĚî  îĉ÷öĔßšêŠĂ

øŠüöÖĆïĀĆüéĎéǰđĀöćąÿĈĀøĆïÜćîéĎéÝĆïðúŠĂ÷ßĉĚîÜćî   

 

 

  
 

 

 

 

 

 

 

 

 

øĎðìĊęǰ����ǰǰVacuum Ejector 

 

2.18  CX-Programmer 

CX-Programmer đðŨîēðøĒÖøöìĊ ę Ĕß šÿĈĀø Ćïđ×Ċ÷îÙĈÿĆ ęÜĒúąêĉéê ŠĂøąĀüŠćÜǰ PLC ÖĆïǰ

ÙĂöóĉüđêĂøŤēé÷ĔßšõćþćđÞóćąĔîÖćøđ×Ċ÷îÙĈÿĆęÜÙüïÙčöǰđßŠîǰLadder, STL, FBC đðŨîêšîàċęÜÿćöćøë

ÖĈĀîéÿĆââćèǰ Input ĒúąǰOutput ÖĈĀîéêĈĒĀîŠÜ×ĂÜĀîŠü÷ÙüćöÝĈǰÖćøêĆĚÜÙŠćĂčðÖøèŤêŠćÜėǰ

îĂÖÝćÖîĊĚ÷ĆÜÿćöćøëìĈÖćøÝĈúĂÜÖćøìĈÜćî×ĂÜÙĈÿĆęÜĕéšĂĊÖéšü÷ 
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ïììĊęǰ� 

üĉíĊéĈđîĉîÜćî 

 

���ǰĂčðÖøèŤ 

 �����ǰAC Servo Motor        �ǰêĆü 

 �����ǰPLC Omron CP1H      1 êĆü 

 3.1.3 Arduino Uno R3       1 êĆü 

 3.1.4 Smart camera NI 1732      1 êĆü 

 3.1.5 Servo Motor Drive      3 êĆü 

 3.1.6 RS-232 Shield       1 ßĉĚî 

3.1.7 Pixy2 camera       1 êĆü 

3.1.8 Joy Strick        2 êĆü 

3.1.9 ÿć÷ǰUSB 

3.1.10 ßĉĚîÜćîêĆüĂ÷ŠćÜ 

 3.1.10.1 üÜÖúö       �ǰßĉĚî 

3.1.10.2 ÿĊęđĀúĊę÷öÝĆêčøĆÿǰ      �ǰßĉĚî 

3.1.10.3 ĒðéđĀúĊę÷ö      �ǰßĉĚî 

3.1.10.4 ÿĊđĀúĊę÷ö×šćüĀúćöêĆé     �ǰßĉĚî 

3�����ǰSolenoid Valve + ĀĆüǰVacuum      1 ßčé 

 

���ǰàĂôêŤĒüøŤ 

 �����ǰCX-Programmer 

3.2.2 NB-Designer 

3.2.3 PixyMon v2 

3.2.4 NI Vision Builder AI 

3.2.5 Arduino IDE 
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3.3 ĒñîñĆÜÖćøéĈđîĉîÜćî 

 

 

øĎðìĊęǰ���ǰǰĒñîñĆÜĒÿéÜÖćøìĈÜćî 

 

3.4 üĉíĊÖćøéĈđîĉîÜćî 

 ēÙøÜÖćøîĊĚöĊÖćøéĈđîĉîÜćîĒïŠÜĂĂÖđðŨîǰ�ǰÿŠüîǰÙČĂǰÖćøđÙúČęĂîìĊę, ÖćøüĉđÙøćąĀŤĒúąÝĈĒîÖ, 

ÖćøîĈüĆêëčĕðÝĆéđÖĘïǰĒúąÖćøĂĂÖĒïïĀîšćÝĂÙüïÙčöĒúąĒÿéÜñúñŠćî HMI 

 

3.4.1 ǰǰÖćøđÙúČęĂîìĊę 

  �������ǰìĈÖćøđ×Ċ÷îēðøĒÖøöìéÿĂïÖćøđÙúČęĂîìĊęǰ×ĂÜǰAC Servo Motor ēé÷Ĕßš

Öćøđ×Ċ÷îēðøĒÖøöēé÷ĔßšõćþćǰSTL øŠüöǰLadder ĔîÖćøđÙúČęĂîìĊę×ĂÜǰAC Servo Motor éšü÷ǰJoy 

Stick ĒúąēðøĒÖøöìĊęđ×Ċ÷îĔĀšǰ AC Servo Motor đÙúČęĂîìĊęĕð÷ĆÜêĈĒĀîŠÜìĊęđøćÖĈĀîéïîøąîćï

ßĉĚîÜćî 
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øĎðìĊęǰ���ǰ Function Block ÿĈĀøĆïÖćøÙüïÙčöÖćøđÙúČęĂîìĊęéšü÷ǰJoy Stick 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ���ǰǰStructured Text ÿĈĀøĆïÖćøđÙúČęĂîìĊęēé÷ĔßšǰJoy Stick 
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øĎðìĊęǰ���ǰǰLadder Diagram ÿĈĀøĆïÖćøÙüïÙčöÖćøđÙúČęĂîìĊęēé÷ĔßšǰJoy Stick ĔîĒîüĒÖîǰX 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ���ǰǰLadder Diagram ÿĈĀøĆïÖćøÙüïÙčöÖćøđÙúČęĂîìĊęēé÷ĔßšǰJoy Stick ĔîĒîüĒÖîǰY 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ���ǰǰLadder Diagram ÿĈĀøĆïÖćøÙüïÙčöÖćøđÙúČęĂîìĊęēé÷ĔßšǰJoy Stick ĔîĒîüĒÖîǰZ 
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øĎðìĊęǰ���ǰǰFunction Block ÿĈĀøĆïÖćøÙĈîüèÙŠćǰPulse ĔîĒÖîǰX Ēúą Y ĔĀšĕðĔîêĈĒĀîŠÜìĊęđøćǰ 

ǰǰǰǰêšĂÜÖćø 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ���ǰ Ladder Diagram ÿĈĀøĆïÖćøÙüïÙčöÖćøđÙúČęĂîìĊęĔîĒÖîǰX ĒúąǰY ĒïïǰAuto 
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                    3.4.1.3 ýċÖþćÖćøĔßšÜćîēðøĒÖøöǰPixyMon V2 ÖćøêøüÝÝĆïêĈĒĀîŠÜüĆêëčǰēé÷Öćø

îĈüĆêëčüćÜĕüšïîøąîćïĒúąìĈÖćøêĆĚÜÙŠćĔĀšēðøĒÖøöÿćöćøëêøüÝÝĆïêĈĒĀîŠÜüĆêëčĕéš 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ�������ǰýċÖþćÖćøĔßšÜćîǰPixy2 Library đóČęĂÿĆęÜÖćøǰArduino Uno R3 ÖĆïÖúšĂÜǰ

Pixy camera àċęÜìĈÖćøđ×Ċ÷îēðøĒÖøöñŠćîǰArduino IDE 

                    3.4.1.5 ýċÖþćÖćøĔßšÜćîÖćøÿŠÜÙŠćêĈĒĀîŠÜÝćÖǰ Arduino Uno R3 ĕð÷ĆÜǰ PLC 

Omron CP1H ǰàċęÜÿŠÜ×šĂöĎúǰOmron Host Link Protocol ēé÷Ĕßšÿć÷ÿĆââćèǰRS-232 

                    3.4.1.6 îĈǰ Arduino UNO R3 đßČęĂöêŠĂÖĆïǰ PLC Omron CP1H ēé÷Ĕßš

ÿć÷ÿĆââćèǰ RS-232 ĒúąÿŠÜ×šĂöĎúêĈĒĀîŠÜ×ĂÜüĆêëčìĊęĕéšøĆïÝćÖÖúšĂÜǰ Pixy camera ĕð÷ĆÜǰ PLC 

Omron CP�Hǰ ÝćÖîĆĚîđ×Ċ÷îēðøĒÖøöÙüïÙčöÖćøđÙúČęĂîìĊę×ĂÜǰ AC Servo Motor đóČęĂÙüïÙčöĔĀš

đÙúČęĂîìĊęĕðĀćüĆêëčĒïïĂĆêēîöĆêĉǰēé÷ĕöŠêšĂÜĔßšǰJoy Stick ĒúąìéÿĂïÖćøìĈÜćî 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
øĎðìĊęǰ���ǰǰÙĈÿĆęÜõć÷ĔîēðøĒÖøöǰArduino IDE ĔîÿŠüî×ĂÜÖćøÖĈĀîéÙŠćêĆüĒðøêŠćÜė 

 

 

 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



30 

 

 

 

øĎðìĊęǰ����ǰǰÙĈÿĆęÜõć÷ĔîēðøĒÖøöǰArduino IDE ĔîÿŠüî×ĂÜÖćøÝĆéđøĊ÷ÜêĈĒĀîŠÜ×ĂÜüĆêëč 

 

 

 

 

 

 

 

 

 

 

 
 

øĎðìĊęǰ����ǰÙĈÿĆęÜõć÷ĔîēðøĒÖøöǰArduino IDE ĔîÿŠüî×ĂÜôŦÜÖŤßĆęîÖćøÿŠÜ×šĂöĎúêĈĒĀîŠÜĕð÷ĆÜǰPLC 
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øĎðìĊęǰ����ǰǰÙĈÿĆęÜõć÷ĔîēðøĒÖøöǰArduino IDE ĔîÿŠüî×ĂÜôŦÜÖŤßĆęîÖćøÿŠÜ×šĂöĎúêĈĒĀîŠÜĕð÷ĆÜǰPLC  

     (êŠĂ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ����ǰǰÙĈÿĆęÜõć÷ĔîēðøĒÖøöǰArduino IDE ĔîÿŠüî×ĂÜÖćøđøĊ÷ÖĔßšôŦÜÖŤßĆęîÖćøøĆïǰı ÿŠÜÙŠć 

 

�����ǰǰǰÖćøüĉđÙøćąĀŤĒúąÝĈĒîÖ 

3.4.2.1 đ×Ċ÷îēðøĒÖøöĔĀšÖúšĂÜǰPixy2 đóČęĂÿŠÜÙŠćÿĊ×ĂÜüĆêëčîĆĚîėǰĔĀšÖĆïǰPLC Omron CP1H 

ēé÷ĔßšēðøĒÖøöǰArduino IDE ĔîÖćøđ×Ċ÷îēðøĒÖøöēé÷ÖĈĀîéÿĊ×ĂÜüĆêëčđðŨîǰ�ǰÿĊǰÙČĂǰÿĊĒéÜǰÿĊđ×Ċ÷üǰ

ÿĊôŜćǰĒúąÿĊđĀúČĂÜǰ 
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øĎðìĊęǰ����ǰǰÙĈÿĆęÜõć÷ĔîēðøĒÖøöǰArduino IDE ĔîÿŠüî×ĂÜÖćøøĆïÙŠćÿĊÝćÖÖúšĂÜǰPixy2 camera 

 

3.4.2.2 ìéÿĂïÖćøìĈÜćî×ĂÜēðøĒÖøöÝĈĒîÖÿĊ×ĂÜüĆêëčǰēé÷ĔßšüĆêëčìĆĚÜĀöéǰ�ǰÿĊ 

 

øĎðìĊęǰ����ǰǰĀîšćêŠćÜēðøĒÖøö PixyMon V2 Ĕî×èąÝĈĒîÖÿĊ×ĂÜüĆêëč 
 

������� đ×Ċ÷îēðøĒÖøöđóČęĂÖĈĀîéĔĀšǰArduino IDE öĊÖćøÿŠÜ×šĂöĎúÖćøÝĈĒîÖÿĊǰĕð÷ĆÜǰPLC 

Omron CP1H 
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øĎðìĊęǰ����ǰǰÙĈÿĆęÜõć÷ĔîēðøĒÖøöǰArduino IDE ĔîÿŠüî×ĂÜôŦÜÖŤßĆęîÖćøÿŠÜ×šĂöĎúÿĊĕð÷ĆÜPLC 

 

������� ìéÿĂïÖćøÿŠÜ×šĂöĎú×ĂÜÖćøÝĈĒîÖÿĊ×ĂÜǰPixy2 camera ēé÷ìĈÖćøêøüÝÿĂï

ĀîŠü÷ÙüćöÝĈ×ĂÜǰPLC Omron CP1H 

3.4.2.5 đ×Ċ÷îēðøĒÖøöĔĀšÖúšĂÜǰSmart camera NI 1732 ñŠćîēðøĒÖøöǰNI Vision 

Builder AI 

 

øĎðìĊęǰ����ǰǰēðøĒÖøöǰNI Vision Builder AI 
 

�������ǰÖúšĂÜǰPixy2 êøüÝÝĆïêĈĒĀîŠÜĒúąÿĊ×ĂÜüĆêëčïîøąîćï×ĂÜđÙøČęĂÜǰCNC 

3.4.2.7 ÖúšĂÜǰPixy2 ÝąÿŠÜóĉÖĆéÝčéǰcoordinate ĕðĔĀšǰPLC (ÿŠüî×ĂÜÖćøđÙúČęĂîìĊę) 

 

 

3.4.2.8 đöČęĂÖúšĂÜǰSmart camera NI 1732 ëĎÖđúČęĂîöćĂ÷ĎŠìĊęêĈĒĀîŠÜ×ĂÜüĆêëčǰêĆüÖúšĂÜÝą

êøüÝÝĆïĒúąÝĈĒîÖßîĉé×ĂÜüĆêëč 
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ǰǰǰǰøĎðìĊęǰ����ǰǰêøüÝÝĆïüĆêëčßîĉéüÜÖúö  ǰǰǰǰøĎðìĊęǰ����ǰǰêøüÝÝĆïüĆêëčßîĉéÿĊęđĀúĊę÷öÝĆêčøĆÿ 

 

 

 

 

ǰ 

 

 

 

øĎðìĊęǰ����ǰǰêøüÝÝĆïüĆêëčßîĉéÿĊęđĀúĊę÷ö×šćüĀúćöêĆé 

 

 

 

 

 

 

 

 

øĎðìĊęǰ����ǰǰêøüÝÝĆïüĆêëčßîĉéĒðéđĀúĊę÷ö 
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�������ǰ đöČęĂÖúšĂÜǰ Smart camera NI 1732ǰ êøüÝÝĆïĒúąÝĈĒîÖüĆêëčÿĈđøĘÝǰ ÖúšĂÜÝąÿŠÜ

×šĂöĎúßîĉé×ĂÜüĆêëčĕðĔĀšǰPLC ñŠćî I/O Accessory Board 

øĎðìĊęǰ����ǰÖćøÿŠÜ×šĂöĎúÝćÖǰSmart camera ĕðĔĀšǰPLC ßîĉéüÜÖúöÝąÿŠÜđðŨîǰ�ǰ� 

 

 

øĎðìĊęǰ����ǰǰÖćøÿŠÜ×šĂöĎúÝćÖǰSmart camera ĕðĔĀšǰPLC ßîĉéÿĊęđĀúĊę÷öÝĆêčøĆÿÝąÿŠÜđðŨîǰ�ǰ� 

 

 

øĎðìĊęǰ����ǰǰÖćøÿŠÜ×šĂöĎúÝćÖǰSmart camera ĕðĔĀšǰPLC ßîĉéÿĊęđĀúĊę÷ö×šćüĀúćöêĆéÝąÿŠÜđðŨîǰ�ǰ� 
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øĎðìĊęǰ����ǰǰÖćøÿŠÜ×šĂöĎúÝćÖǰSmart camera ĕðĔĀšǰPLC ßîĉéĒðéđĀúĊę÷öÝąÿŠÜđðŨîǰ�ǰ� 

 

����� ÖćøĂĂÖĒïïĀîšćÝĂÙüïÙčöĒúąĒÿéÜñúñŠćî HMIǰ 

  3.4.3.1 ĀîšćĒøÖđðŨîÖćøđúČĂÖēĀöéðäĉïĆêĉÖćø ēé÷öĊēĀöéĂĆêēîöĆêĉǰúąēĀöéĒöî

îüúĔĀšđúČĂÖĔßš 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ����ǰǰĀîšćêŠćÜĔîǰHMI Screen 
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3.4.3.2 ĀîšćêŠćÜēĀöéĒöîîüúǰĒÿéÜÙŠćÙüćöđøĘü×ĂÜĒÖîĒêŠúąĒÖîìĊęĔßšĔîÖćø

đÙúČęĂîìĊę 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ����ǰ ĀîšćêŠćÜĔîēĀöéĒöîîüú 

 

������� ĀîšćêŠćÜēĀöéĂĆêēîöĆêĉǰÝąöĊĔĀšđúČĂÖüŠćÝąĔßšÖćøÝĈĒîÖüĆêëčĒïïĔéǰĕéšĒÖŠǰ

ÖćøÝĈĒîÖĒïïĒ÷ÖÿĊǰĒúąÖćøÝĈĒîÖĒïïøĎðøŠćÜ×ĂÜüĆêëč 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ����ǰǰĀîšćêŠćÜĔîēĀöéĂĆêēîöĆêĉ 
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�������ǰĀîšćêŠćÜĔîēĀöéÖćøÝĈĒîÖüĆêëčéšü÷ÿĊǰÝąöĊðčśöđøĉęöÖćøìĈÜćîìĊęĂ÷ĎŠòŦũÜàšć÷

×ĂÜÝĂǰĒúąßŠĂÜĒÿéÜüĆêëčìĊęÝĈĒîÖĕéšìćÜéšćî×üć×ĂÜĀîšćÝĂ 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ����ǰǰĀîšćêŠćÜĔîēĀöéÖćøÝĈĒîÖüĆêëčéšü÷ÿĊ 

 

������� ĀîšćêŠćÜĔîēĀöéÖćøÝĈĒîÖüĆêëčéšü÷øĎðøŠćÜǰÝąöĊðčśöđøĉęöÖćøìĈÜćîìĊęĂ÷ĎŠòŦũÜ

àšć÷×ĂÜÝĂǰĒúąßŠĂÜĒÿéÜüĆêëčìĊęÝĈĒîÖĕéšìćÜéšćî×üć×ĂÜĀîšćÝĂ 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ����ǰĀîšćêŠćÜĔîēĀöéÖćøÝĈĒîÖüĆêëčéšü÷øĎðøŠćÜ 
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����� ÖćøîĈüĆêëčĕðÝĆéđÖĘï 

 3.4.4.1 đøĉęöêšîéšü÷ÖćøÖéðčśöǰReceive Number ìĊęĀîšćÝĂǰHMI  

 

øĎðìĊęǰ����ǰ Ladder ìĊęĔßšĔîÖćøøĆïÙŠćÝćÖǰarduino 

 

�������ǰÝćÖîĆĚîǰFunction Block ÝćÖøĎðéšćîúŠćÜÝąđðŨîêĆüïĂÖüŠćǰPLC ĕéšøĆïÙŠć

ÝĈîüî×ĂÜüĆêëčïîøąîćïĒúšüĀøČĂ÷ĆÜ 

 

øĎðìĊęǰ����ǰǰFunction Block ìĊęĔßšĔîÖćøøĆïÙŠćÝĈîüî×ĂÜüĆêëčïîøąîćï 
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�������ǰĀúĆÜÝćÖ PLC ĕéšøĆïÙŠćÝĈîüî×ĂÜüĆêëčĒúšüÝąìĈÖćøǰSet Stack đóČęĂÝĂÜ

óČĚîìĊęìĊęđìŠćÖĆïÝĈîüî×ĂÜüĆêëčìĊęĕéšøĆïöć 

 

øĎðìĊęǰ����  Function ìĊęĔßšĔîÖćøǰSet stack 

 

  3.4.4.4 Ĕî×èąìĊęìĈÖćøǰSet StackǰēðøĒÖøöÝąìĈÖćøǰPUSH ÙŠćǰ�ǰđ×šćĕð÷ĆÜ

óČĚîìĊę×ĂÜǰStack ìĊęđøćĕéšÝĂÜđĂćĕüšđóČęĂđÙúĊ÷øŤÙŠćĔĀšđðŨîǰ�ǰĒúąǰìĈĔĀšÿćöćøëĔßšǰ Function First In 

First Out Ĕî×ĆĚîêĂîêŠĂĕðĕéš 

 

øĎðìĊęǰ����ǰǰFunction ìĊęĔßšĔîÖćøǰPUSH ÙŠć 
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ǰ  3.4.4.5 đðŨîÖćøĒÝšÜĔĀšǰArduino ÿŠÜÙŠćêĈĒĀîŠÜĒúąÿĊ×ĂÜüĆêëčöć÷ĆÜĀîŠü÷ÙüćöÝĈ

×ĂÜǰPLCǰĒúąēßüŤĕôĒÿéÜñúïîĀîšćÝĂǰHMI đöČęĂĕéšøĆïêĈĒĀîŠÜ×ĂÜüĆêëčĒúšü 

 

øĎðìĊęǰ����  Ladder ìĊęĔßšĔîÖćøøĆïêĈĒĀîŠÜ×ĂÜüĆêëč 

 

  �������ǰFunction First In First Out ÝąîĈÙŠćìĊ ęĂ÷ĎŠĔîǰStack êĆüĒøÖĂĂÖöć÷ĆÜ

êĈĒĀîŠÜìĊęđøćÖĈĀîéǰĒúąîĈ×šĂöĎúĔîêĈĒĀîŠÜêŠĂĕðĔîǰStack ×ċĚîöćĒìîìĊęĔîêĈĒĀîŠÜĒøÖìĊęëĎÖéċÜĕðǰ

ĒúąìĈìčÖÙøĆĚÜìĊęëĎÖÖøąêčšîĔîĒêŠúąøĂï 

øĎðìĊęǰ���� Function First In First Out 

 

  3.4.4.7 Function Block îĊĚÝąđúČĂÖēĀöéÖćøìĈÜćîĒúąîĈÙŠćêĈĒĀîŠÜ×ĂÜüĆêëčìĊę

ĕéšÝćÖǰFunction First In First OutǰöćÙĈîüèđóČęĂĀćǰPulse ìĆĚÜÿĂÜĒÖîǰđóČęĂĔĀšđÙøČęĂÜÿćöćøë

đÙúČęĂîìĊęĕð÷ĆÜüĆêëčßĉĚîîĆĚîėĕéšǰñŠćîÖćøìĈÜćî Function Block ×ĂÜÖćøđÙúČęĂîìĊę 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



42 

 

 

 

øĎðìĊęǰ����  Function Block Pulse to object 

 

�������ǰøĎðéšćîúŠćÜÙČĂÖøąïüîÖćøđÙúČęĂîìĊęĔîĒÖîǰZ Ýąđøĉ ęöĀúĆÜÝćÖÝïÖćø

đÙúČęĂîìĊęĕðĀćüĆêëčǰēé÷ÝąđøĉęöÝćÖđðŗéðŦūöúöǰĒúąĀĆüÝĆïÝąđÙúČęĂîìĊęúÜĕðÝĆïüĆêëčǰĒúąǰđÙúČęĂîìĊę×ċĚî

ÖúĆïöćìĊęđéĉöĒúąđ×šćÿĎšÖøąïüîÖćøêŠĂĕð 
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øĎðìĊęǰ���� Ladder ĔîÖćøđÙúČęĂîìĊę×ĂÜĒÖîǰz 
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3.4.4.9 Function Box ĔîøĎðìĊęǰ����ǰ(Ö) đðŨîÖćøîĈÙŠćÿĊ×ĂÜüĆêëčöćÙĈîüèÙŠćǰ

Pulse đóČęĂìĈĔĀšĀĆüÝĆïđÙúČęĂîìĊęîĈüĆêëčĕðđÖĘïêćöêĈĒĀîŠÜìĊęëĎÖÖĈĀîéĕüš ǰÿŠüîĔîøĎðìĊęǰ����ǰ(×) ëšć

đðŨîÖćøÝĈĒîÖüĆêëčéšü÷øĎðøŠćÜǰēðøĒÖøöÝąđ×šćöćìĈÜćîìĊęÿŠüîîĊĚÖŠĂîìĊęÝąĕðìĈÜćîìĊęÿŠüî×ĂÜÖćø

đÙúČęĂîìĊę×ĂÜĒÖîǰz 

øĎðìĊęǰ����ǰFunction Block ×ĂÜÖćøĒ÷ÖüĆêëčéšü÷ÿĊǰ(Ö) 

øĎðìĊęǰ���� Function Block ×ĂÜÖćøĒ÷ÖüĆêëčéšü÷øĎðøŠćÜǰ(×) 
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  ��������ǰFunction îĊĚÝąìĈÜćîđöČęĂÝïÖøąïüîÖćøÖćøđÙúČęĂîìĊęđÖĘïüĆêëčēé÷ÝąîĈ

ÙŠćêĈĒĀîŠÜ×ĂÜüĆêëčìĆĚÜÿĂÜĒÖî,ÿĊǰĒúąǰøĎðøŠćÜǰÖúĆïđ×šćĕðđÖĘï÷ĆÜóČĚîìĊęìĊęÝĂÜđĂćĕüšǰ	Stack
ǰēé÷đÖĘïìĊę 

word ìšć÷ÿčé×ĂÜǰStack êćöǰData memory ìĊęÖĈĀîéĕüš 

øĎðìĊęǰ���� Ladder ×ĂÜÖćøđÖĘïÙŠć 

 

  3.4.4.11 Function îĊĚÝąìĈÖćøđøĉęöøąïïĔĀöŠĂĊÖÙøĆĚÜêĆĚÜĒêŠêšîēðøĒÖøö×ĂÜüĆêëčßĉĚî

êŠĂĕð 

 

øĎðìĊęǰ����  Ladder ×ĂÜÖćøđøĉęöøąïïÖćøìĈÜćîĔĀöŠ 
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��������ǰFunction Block îĊĚÝąđðŨîêĆüÙüïÙčöÖćøđÙúČęĂîìĊę×ĂÜǰServo ĒêŠúąĒÖî

ĔĀšđÙúČęĂîìĊęð÷ĆÜêĈĒĀîŠÜĀøČĂǰPulse ìĊęÖĈĀîéĒúąÝąøąïčüŠćĀĆüÝĆïüĆêëčđÙúČęĂîìĊęĕðëċÜêĈĒĀîŠÜìĊę

ÖĈĀîéĀøČĂ÷ĆÜđóČęĂîĈĕðĔßšĔîÿŠüîĂČęîė×ĂÜēðøĒÖøö 

øĎðìĊęǰ����  Function Block ×ĂÜÖćøđÙúČęĂîìĊę×ĂÜǰservo motor 

 

  ��������ǰFunction Block đĀúŠćîĊĚÝąìĈÖćøÙĈîüèÙüćöđøĘü×ĂÜÖćøđÙúČęĂîìĊę×ĂÜ

ĒêŠúąĒÖî 

øĎðìĊęǰ����  Function Block ×ĂÜÖćøÙĈîüèÙüćöđøĘü×ĂÜÖćøđÙúČęĂîìĊę 
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øĎðìĊęǰ����ǰǰFunction Block ×ĂÜÖćøÙĈîüèÙüćöđøĘü×ĂÜÖćøđÙúČęĂîìĊę(êŠĂ) 
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øĎðìĊęǰ����ǰǰFunction Block ×ĂÜÖćøÙĈîüèÙüćöđøĘü×ĂÜÖćøđÙúČęĂîìĊę(êŠĂ) 
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����� Function Block 

  3.4.5.1 øĎðìĊęǰ����ǰđðŨîǰFunction Block ìĊęĔßšĔîÖćøÿĆęÜĔĀšǰArduino ÿŠÜÙŠćÝĈîüî

ĒúąêĈĒĀîŠÜ×ĂÜüĆêëčöć÷ĆÜǰPLC ĒúąÿĆęÜĔĀšÝĂĒÿéÜñú HMI ĒÿéÜĕôüŠćđÙøČęĂÜóøšĂöĔßšÜćîĀúĆÜÝćÖ

ĕéšøĆï×šĂöĎúđĀúŠćîĆĚîĒúšü 

øĎðìĊęǰ����ǰǰFunction Block number Ēúąǰkeep 

 

  3.4.5.2 øĎðìĊęǰ����ǰđðŨîǰFunction Block ìĊęĔßšĔîÖćøîĈÙŠćêĈĒĀîŠÜ×ĂÜüĆêëčöćìĈ

ÖćøÙĈîüèĀćÙŠćǰPulse ĔîÖćøđÙúČęĂîìĊęĕð÷ĆÜêĈĒĀîŠÜ×ĂÜüĆêëčǰĒúą÷ĆÜöĊÖćøĒ÷ÖÖćøÙĈîüèÙŠćǰ

Pulseǰ×ĂÜĒêŠúąÙüćö÷ćüĔîĒêŠúąĒÖîĂĊÖéšü÷đóČęĂÙüćöĒöŠî÷ĈĒúąëĎÖêšĂÜ×ĂÜÖćøđÙúČęĂîìĊęǰ	ēé÷đøć

ÝąĒïŠÜĒÖîǰX đðŨîǰ7 ēàîǰĒúąĒÖîǰY đðŨîǰ6 ēàî
 

 

 

 

 

 

 

 

 

 

 

 

 
øĎðìĊęǰ����ǰǰFunction Block Pulse_To_Object 
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øĎðìĊęǰ����ǰǰFunction Block Pulse_To_Object (êŠĂ) 

 

3.4.5.3 øĎðìĊęǰ����ǰđðŨîǰFunction BlockǰìĊęĔßšĔîÖćøøĆïÙŠćÿĆââćèøĎðøŠćÜ×ĂÜüĆêëč

ÝćÖǰSmart camera öćĒðúÜđðŨîÙŠć×ĂÜøĎðøŠćÜĒêŠúąßîĉéìĊęĕéšÖĈĀîéĕüšĒúąđÖĘï÷ĆÜóČĚîìĊęìĊęÖĈĀîéĕüš 

øĎðìĊęǰ����ǰǰFunction Block compareshape 
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3.4.5.4 øĎðìĊęǰ����ǰđðŨîǰFunction BlockǰìĊęĔßšĔîÖćøÙüïÙčöÖćøđÙúČęĂîìĊęĔîĒÖî

êĆĚÜǰ	ĒÖîǰZ
 

 

øĎðìĊęǰ����ǰ Function Block Find_Obj_autoZ 

 

3.4.5.5 øĎðìĊęǰ����ǰđðŨîǰFunction Block ìĊęìĈÖćøĔĀšÙŠćǰPulseǰÿĈĀøĆïÖćø

đÙúČęĂîìĊęđóČęĂîĈüĆêëčĕðđÖĘïêćöúĆÖþèąÿĊǰĀøČĂøĎðøŠćÜ×ĂÜüĆêëčêćöēĀöéìĊęđúČĂÖǰêćöóČĚîìĊęìĊęÖĈĀîéĕüš 

 

øĎðìĊęǰ����ǰ Function Block Color_compare 
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øĎðìĊęǰ����ǰǰFunction Block Color_compareǰ(êŠĂ) 

 

������� øĎðìĊęǰ����ǰđðŨîǰFunction BlockǰìĊęĔßšĔîÖćøÙüïÙčöÖćøđÙúČęĂîìĊęĔîĒÖî 

X ĒúąĒÖîǰY 

 

øĎðìĊęǰ����ǰǰFunction Block Find_Obj_auto2 

 

 

 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



53 

 

 

 

øĎðìĊęǰ����ǰǰFunction Block Find_Obj_auto2 (êŠĂ) 

 
������� øĎðìĊęǰ����ǰđðŨîǰFunction BlockǰìĊęÝąÙĈîüèÙüćöđøĘüĔîÖćøđÙúČęĂîìĊęĔî

ĒêŠúąĒÖîêćöđüúćìĊęÖĈĀîé 

øĎðìĊęǰ����ǰǰFunction Block Scale 

 

 

 

 

 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



54 

 

 

 

øĎðìĊęǰ����ǰǰFunction Block Scaleǰ(êŠĂ) 
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ïììĊęǰ� 

ñúÖćøìéúĂÜ 
 

4.1 ñúÖćøìéúĂÜđÖĊę÷üÖĆïÖćøĀćêĈĒĀîŠÜĒúąÿĊ×ĂÜüĆêëč 

�����ǰÖćøĀćêĈĒĀîŠÜ 

ÝćÖÖćøđ×Ċ÷îēðøĒÖøöêøüÝÝĆïêĈĒĀîŠÜ×ĂÜüĆêëčǰĔîēðøĒÖøöǰPixyMon ĕéšñúÖćø

ìéúĂÜéĆÜøĎðêŠĂĕðîĊĚ 

 

øĎðìĊęǰ���ǰǰñúÖćøêøüÝÝĆïêĈĒĀîŠÜ×ĂÜüĆêëč 

 

4.1.2 ÖćøêøüÝÝĆïÿĊ×ĂÜüĆêëč 

ÝćÖÖćøđ×Ċ÷îēðøĒÖøöêøüÝÝĆïÿĊ×ĂÜüĆêëčǰĔîēðøĒÖøöǰPixyMon ĕéšñúÖćøìéúĂÜ

éĆÜøĎðêŠĂĕðîĊĚǰǰǰǰǰ 

 

 

 

 

 

 

 

 

øĎðìĊęǰ���ǰǰñúÖćøêøüÝÝĆïÿĊ×ĂÜüĆêëč
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êćøćÜìĊęǰ���ǰǰĒÿéÜñúÖćøìéÿĂïÙüćöëĎÖêšĂÜĔîÖćøüĉđÙøćąĀŤĒúąÝĈĒîÖüĆêëčéšü÷ÿĊ 

 

��� ñúÖćøìéúĂÜđÖĊę÷üÖĆïÖćøđÙúČęĂîìĊę 

����� ÖćøÙüïÙčöēé÷ĔßšǰJoy Stick 

 ÝćÖÖćøđ×Ċ÷îēðøĒÖøöÙüïÙčöÖćøđÙúČęĂîìĊę×ĂÜđàĂøŤēüöĂđêĂøŤēé÷ĔßšÙĆîïĆÜÙĆï

ÙüïÙčöéšü÷öČĂđóČęĂýċÖþćÖćøđÙúČęĂîìĊę×ĂÜǰCNC ĕéšñúÖćøìéúĂÜéĆÜøĎð 

 

 

 

 

 

 

 
 ìĉýìćÜÖćøđÙúČęĂîìĊę 

øĎðìĊęǰ���ǰǰĒÿéÜñúÖćøÙüïÙčöēé÷ĔßšǰJoy Stick 

ÿĊ×ĂÜüĆêëč ÖćøìéúĂÜÙøĆĚÜìĊę ñúÖćøüĉđÙøćąĀŤǰÝĈĒîÖÿĊ 

đĀúČĂÜ 

1 đĀúČĂÜ 

2 đĀúČĂÜ 

3 đĀúČĂÜ 

ßöóĎ 

1 ßöóĎ 

2 ßöóĎ 

3 ßöóĎ 

đ×Ċ÷ü 

1 đ×Ċ÷ü 

2 đ×Ċ÷üêĆé 

3 đ×Ċ÷ü 

ôŜć 

1 ôŜć 

2 ôŜć 

3 ôŜć 
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����� ÖćøÙüïÙčöĒïïĂĆêēîöĆêĉ 

 ÝćÖÖćøđ×Ċ÷îēðøĒÖøöÙüïÙčöÖćøđÙúČęĂîìĊę×ĂÜđàĂøŤēüöĂđêĂøŤìĊęĔßšÖćøÙüïÙčöĒïï

ĂĆêēîöĆêĉǰēé÷ìĈÖćøđ×Ċ÷îēðøĒÖøöõć÷ĔîĔĀšǰPLC  

 

øĎðìĊęǰ���ǰǰĒÿéÜñúÖćøÙüïÙčöĒïïĂĆêēîöĆêĉ 

 

��� ñúÖćøìéúĂÜđÖĊę÷üÖĆïøąïïÖćøüĉđÙøćąĀŤĒúąÝĈĒîÖüĆêëčéšü÷øĎðøŠćÜ 

 ÝćÖÖćøđ×Ċ÷îēðøĒÖøöđóČęĂüĉđÙøćąĀŤǰÝĈĒîÖüĆêëčéšü÷ēðøĒÖøöǰNI Vision Builder AI ēé÷

ĔßšÖúšĂÜ Smart Camera  NI 1732 ìĈÖćøÝĈĒîÖüĆêëčĒúąĒÿéÜñúĂĂÖìćÜĀîšćÝĂēðøĒÖøö            

NI Vision BuilderǰAI éĆÜõćóéšćîúŠćÜêŠĂĕðîĊĚ 

 

 

 

 

 

 

 

 

 
øĎðìĊęǰ���ǰǰĒÿéÜñúÖćøüĉđÙøćąĀŤǰÝĈĒîÖüĆêëčéšü÷ēðøĒÖøöǰNI Vision Builder ĒúąĒÿéÜñúđðŨî 

ǰǰǰǰǰüÜÖúö 
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øĎðìĊęǰ���ǰǰĒÿéÜñúÖćøüĉđÙøćąĀŤǰÝĈĒîÖüĆêëčéšü÷ēðøĒÖøöǰNI Vision Builder ĒúąĒÿéÜñúđðŨî 

ǰǰǰǰǰĒðéđĀúĊę÷ö 

 

 

 

 

 

 

 

 
øĎðìĊęǰ���ǰǰĒÿéÜñúÖćøüĉđÙøćąĀŤǰÝĈĒîÖüĆêëčéšü÷ēðøĒÖøöǰNI Vision Builder ĒúąĒÿéÜñúđðŨî 

ǰǰǰǰǰÿĊęđĀúĊę÷öÝêčøĆÿ 
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øĎðìĊęǰ���ǰǰĒÿéÜñúÖćøüĉđÙøćąĀŤǰÝĈĒîÖüĆêëčéšü÷ēðøĒÖøöǰNI Vision Builder ĒúąĒÿéÜñúđðŨî 

ǰǰÿĊęđĀúĊę÷ö×šćüĀúćöêĆé 

 

đöČęĂìĈÖćøìéúĂÜēé÷ÖćøîĈüĆêëčìøÜÖúö, ÿĊęđĀúĊę÷öÝĆêčøĆÿ, ÿĊęđĀúĊę÷ö×šćüĀúćöêĆéǰĒúąĒðé

đĀúĊę÷ö ĕðĕüšĔîÖøĂïõćó×ĂÜǰSmart Camera đóČęĂìĈÿĂïÙüćöëĎÖêšĂÜĔîÖćøüĉđÙøćąĀŤǰÝĈĒîÖüĆêëč

ĒúąÝąĕéšñúÖćøìéúĂÜéĆÜîĊĚ 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

êćøćÜìĊęǰ���ǰǰĒÿéÜñúÖćøìéÿĂïÙüćöëĎÖêšĂÜĔîÖćøüĉđÙøćąĀŤǰÝĈĒîÖüĆêëč 

øĎðìøÜ×ĂÜüĆêëč ÖćøìéúĂÜÙøĆĚÜìĊę ñúÖćøüĉđÙøćąĀŤǰÝĈĒîÖüĆêëč 

üÜÖúö 

1 üÜÖúö 

2 üÜÖúö 

3 üÜÖúö 

ÿĊęđĀúĊę÷öÝĆêčøĆÿ 

1 ÿĊęđĀúĊę÷öÝĆêčøĆÿ 

2 ÿĊęđĀúĊę÷öÝĆêčøĆÿ 

3 ÿĊęđĀúĊę÷öÝĆêčøĆÿ 

ÿĊęđĀúĊę÷ö×šćüĀúćöêĆé 

1 ÿĊęđĀúĊę÷ö×šćüĀúćöêĆé 

2 ÿĊęđĀúĊę÷ö×šćüĀúćöêĆé 

3 ÿĊęđĀúĊę÷ö×šćüĀúćöêĆé 

ĒðéđĀúĊę÷ö 

1 ĒðéđĀúĊę÷ö 

2 ĒðéđĀúĊę÷ö 

3 ĒðéđĀúĊę÷ö 
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4.4  ñúÖćøìéúĂÜđÖĊę÷üÖĆïÖćøÝĆéđÖĘïüĆêëč 

 ÝćÖÖćøìéúĂÜîĈüĆêëčĕðÝĆéđÖĘïǰêĈĒĀîŠÜúąǰ�ǰÙøĆĚÜÝćÖǰ�ǰêĈĒĀîŠÜǰēé÷ëšćñúøüöđðĂøŤđàîêŤ

ÙüćöÙúćéđÙúČęĂîøüöđÖĉîǰ��ǰ% ĀøČĂǰ��ǰöĉúúĉđöêøǰÝąìĈĔĀšĀĆüǰvacuum ĕöŠÿćöćøëéĎéÝĆïüĆêëč

×ċĚîöćĕéš 

 

êćøćÜìĊęǰ���ǰǰĒÿéÜñúÖćøìéúĂÜđÖĊę÷üÖĆïÖćøÝĆéđÖĘïüĆêëč 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ���  ÖøćôĒÿéÜÙüćöĒöŠî÷Ĉ×ĂÜĀĆüÝĆïüĆêëčǰĒúą×îćé×ĂÜĀĆüÝĆïüĆêëč 
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ēé÷ÝćÖÖćøìéúĂÜǰ42 ÙøĆĚÜ 

đÿšîñŠćîýĎî÷Ť×ĂÜĀĆüÝĆïüĆêëč	100%)    = 27 mm 

ÙŠćÙüćöÙúćéđÙúČęĂî×ĂÜĀĆüÝĆïìĊęĒÖîǰX    = 1.59% (0.43 mm) 

ÙŠćÙüćöÙúćéđÙúČęĂî×ĂÜĀĆüÝĆïìĊęĒÖîǰY    = 2.20% (0.59 mm) 

ÙŠćÙüćöÙúćéđÙúČęĂî×ĂÜĀĆüÝĆïìĊęĕöŠÿćöćøëÝĆïüĆêëčĕéš =37.00% (10 mm) 

 

���ǰ ñúÖćøìéúĂÜđÖĊę÷üÖĆïÖćøÝĆéđÖĘïüĆêëčđìĊ÷ïÖĆïđüúć 

 

êćøćÜìĊęǰ���ǰǰêćøćÜđðøĊ÷ïđìĊ÷ïđüúćìĊęĔßšĔîÖćøđÙúČęĂîìĊę×ĂÜēĀöéǰManual ĒúąēĀöéǰAuto 
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ÝćÖêćøćÜéšćîïîÿćöćøëîĈöćìĈđðŨîÖøćôđóČęĂĒÿéÜÖćøđðøĊ÷ïđìĊ÷ïÖćøđÙúČęĂîìĊęĔî

øĎðĒïïêŠćÜėđìĊ÷ïÖĆïđüúćĕéšéĆÜêŠĂĕðîĊĚ 

øĎðìĊęǰ����ǰǰÖøćôÖćøđðøĊ÷ïđìĊ÷ïđüúćÖćøđÙúČęĂîìĊęĔîêĈĒĀîŠÜìĊęǰ� 

 

øĎðìĊęǰ����ǰǰÖøćôÖćøđðøĊ÷ïđìĊ÷ïđüúćÖćøđÙúČęĂîìĊęĔîêĈĒĀîŠÜìĊęǰ� 
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øĎðìĊęǰ����ǰǰÖøćôÖćøđðøĊ÷ïđìĊ÷ïđüúćÖćøđÙúČęĂîìĊęĔîêĈĒĀîŠÜìĊęǰ� 

 

øĎðìĊęǰ����ǰǰÖøćôÖćøđðøĊ÷ïđìĊ÷ïđüúćÖćøđÙúČęĂîìĊęđÖĘïüĆêëčǰ�ǰêĈĒĀîŠÜ 
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øĎðìĊęǰ����ǰǰÖøćôÖćøđÙúČęĂîìĊęđÖĘïüĆêëčìĊęêĈĒĀîŠÜĔéėǰ�ǰßĉĚîǰĔîēĀöéÖćøÙĆéĒ÷ÖÿĊđðøĊ÷ïđìĊ÷ïÖĆï 

 ǰđüúć 

 

øĎðìĊęǰ����ǰǰÖøćôÖćøđÙúČęĂîìĊęđÖĘïüĆêëčìĊęêĈĒĀîŠÜĔéėǰ�ǰßĉĚîǰĔîēĀöéÖćøÙĆéĒ÷ÖøĎðøŠćÜ×ĂÜüĆêëč 

 đðøĊ÷ïđìĊ÷ïÖĆïđüúć 
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ïììĊęǰ� 

ÿøčðñúÖćøìéúĂÜĒúą×šĂđÿîĂĒîą 
 

���ǰ ÿøčðñúÖćøìéúĂÜ 

 ÝćÖñúÖćøìéúĂÜóïüŠćÿŠüî×ĂÜÖćøđÙúČęĂîìĊęÿćöćøëÙüïÙčöÖćøđÙúČęĂîìĊę×ĂÜĀĆüÝĆïüĆêëčĕéš

ìĆĚÜĔîēĀöéÖćøÙüïÙčöĒïïǰManual (ÖćøĔßšǰJoy Stick) ĒúąÙüïÙčöĒïïĂĆêēîöĆêĉǰēé÷ÖćøÙüïÙčö

ĒïïĂĆêēîöĆêĉÿćöćøëîĈÙŠćêĈĒĀîŠÜĒúąÿĊ×ĂÜüĆêëčìĊęĂ÷ĎŠïîøąîćïǰēé÷đøĊ÷ÜúĈéĆïüĆêëčÝćÖøą÷ąìćÜ

×ĂÜüĆêëčÖĆïÝčéìĊęÖĈĀîéĕüšìĊęëĎÖÙĈîüèēé÷ Arduino board ÿŠÜñŠćîǰProtocolǰRS-232 ĕðđÖĘï÷ĆÜǰ

Data memory ìĊęÖĈĀîé×ĂÜǰPLC ĕéšĂ÷ŠćÜëĎÖêšĂÜǰĒúąĔîøĎðĒïïÖćøÙĆéĒ÷ÖüĆêëčéšü÷ÿĊêĆüđÙøČęĂÜ

ÿćöćøëìĈÖćøÝĈĒîÖÿĊ×ĂÜüĆêëčĒúąîĈĕðÝĆéđÖĘïêćöóČĚîìĊęǰìĊęÖĈĀîéĕéšĂ÷ŠćÜëĎÖêšĂÜǰēé÷ĒïŠÜñúÖćø

ÝĈĒîÖÿĊ×ĂÜüĆêëčĂĂÖđðŨîǰ�ǰÿĊǰĕéšĒÖŠǰÿĊđĀúČĂÜǰÿĊßöóĎǰÿĊđ×Ċ÷üǰĒúąÿĊôŜćǰĔî×èąđéĊ÷üÖĆîøĎðĒïïÖćøÙĆé

Ē÷ÖüĆêëčéšü÷øĎðøŠćÜǰÿćöćøëìĈÖćøÝĈĒîÖøĎðøŠćÜ×ĂÜüĆêëčéšü÷ǰSmart camera ĕéšĂ÷ŠćÜëĎÖêšĂÜĒúą

îĈĕðđÖĘï÷ĆÜóČĚîìĊęǰìĊ ęêøÜÖĆïßîĉé×ĂÜüĆêëčìĊęìĈÖćøÝĈĒîÖǰēé÷ĒïŠÜñúÖćøÝĈĒîÖøĎðøŠćÜ×ĂÜüĆêëč

ĂĂÖđðŨîǰ�ǰøĎðøŠćÜǰĕéšĒÖŠǰüÜÖúöǰÿĊđĀúĊę÷öÝĆêčøĆÿǰÿĊđĀúĊę÷ö×šćüĀúćöêĆéǰĒúąĒðéđĀúĊę÷ö 

 ĔîÿŠüîÿčéìšć÷ÙČĂÖćøĂĂÖĒïïĀîšćÝĂÙüïÙčöĒúąĒÿéÜñúñŠćîìćÜĀîšćÝĂǰHMI ēé÷Ĕî

ĀîšćÝĂÙüïÙčöîĆĚîÝąöĊēĀöéÖćøÙüïÙčöĔĀšđúČĂÖǰĕéšĒÖŠǰēĀöéĒöîîüúǰĒúąēĀöéĂĆêēîöĆêĉǰēé÷Ĕî

ēĀöéÖćøÙüïÙčöĒïïĂĆêēîöĆêĉÝąöĊÖćøĒïŠÜđðŨîǰ�ǰēĀöéÖćøÙüïÙčöǰÙČĂǰøĎðøŠćÜ×ĂÜüĆêëčǰĒúąÿĊ×ĂÜ

üĆêëčǰõć÷ĔîĀîšćÝĂĒÿéÜñúǰĒúąĔîĒêŠúąēĀöéÝąöĊÖćøĒÿéÜÝĈîüî×ĂÜüĆêëčǰÝĈîüî×ĂÜÿĊìĊęêøüÝ

óïǰĒúąÝĈîüî×ĂÜøĎðøŠćÜ×ĂÜüĆêëčìĊęêøüÝóïêćöēĀöéìĊęĕéšđúČĂÖǰēé÷ĔîÖćøÝĆéìĈĀîšćÝĂÙüïÙčö

ĒúąĒÿéÜñúĒïïîĊĚÝąìĈĔĀšÿąéüÖêŠĂÖćøÙüïÙčöĒúąéĎñúöćÖ÷ĉęÜ×ċĚî 

ēé÷ÝćÖÖćøìéúĂÜìĆĚÜĀöéÝąđĀĘîĕéšüŠćÖćøđÙúČęĂîìĊę×ĂÜēĀöéǰAuto ĔßšđüúćĔîÖćøđÙúČęĂîìĊę

îšĂ÷ÖüŠćÖćøđÙúČęĂîìĊ ęĔîēĀöéǰManual ìčÖøą÷ąìćÜĒúąÝĈîüî×ĂÜüĆêëčïîøąîćïìĊęĕéšìĈÖćø

ìéúĂÜǰēé÷öĊÙüćöĕüÿĎÜÿčéëċÜǰ1 Ĕîǰ4  ×ĂÜÖćøđÙúČęĂîìĊęĔîēĀöéǰManualǰĔîêĈĒĀîŠÜìĊęüĆêëčĂ÷ĎŠ

ïøĉđüèÖċęÜÖúćÜ×ĂÜóČĚîìĊęìĊęÖĈĀîéǰēé÷ĔîēĀöéǰManual ÝąĔßšÙüćöđøĘüĔîÖćøđÙúČęĂîìĊęǰ5.4 cm/s 

ĒúąÝćÖÖćøìĈÖćøìéúĂÜàĚĈĀúć÷ėÙøĆĚÜĔîēĀöéǰAuto óïüŠćđüúćìĊęĔßšĔîÖćøđÙúČęĂîìĊęĔîĒêŠúąÙøĆĚÜĔßš

đüúćĔîÖćøđÙúČęĂîìĊęöĊÙüćöĔÖúšđÙĊ÷ÜÖĆîöćÖǰàċęÜöĊÙüćöñĉéóúćéđóĊ÷Üǰ0.46 % ĔîēĀöéÖćøÙĆéĒ÷Ö

üĆêëčéšü÷ÿĊǰĒúąǰ0.13% ĔîēĀöéÖćøÙĆéĒ÷ÖüĆêëčéšü÷øĎðøŠćÜ àċęÜÙćéüŠćÙüćöñĉéóúćéđÖĉéÝćÖÙüćö

ñĉéóúćé×ĂÜñĎšìéúĂÜǰàċęÜÙŠćđĀúŠćîĊĚĂ÷ĎŠĔîđÖèæŤìĊęøĆïĕéš 
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5.2 ðŦâĀćìĊęóïĔîøąĀüŠćÜéĈđîĉîÖćø 

��ǰĀćÖ×šĂöĎú×ĂÜÖćøÿŠÜÙŠćĔîĒêŠúąÙøĆĚÜöćÖđÖĉîĕðǰÝąìĈĔĀšÙüćöÝĈ×ĂÜǰArduino đêĘöǰĒúą

ÝąìĈĔĀšÖćøÿŠÜÙŠćîĆĚîñĉéđóĊĚ÷îĕð 

��ǰÖćøÿČęĂÿćø×ĂÜ Arduino ÖĆïǰPLC ñŠćîÿć÷ǰRs-232 îĆĚî öĊÙüćöúŠćßšćǰÝċÜìĈĔĀšÖćøìĈÜćî

×ĂÜēðøĒÖøöõć÷ĔîǰPLC đÖĉéÙüćöúŠćßšćêćöĕðéšü÷ 

��ǰĀćÖđðŗéĔßšÜćîǰservo drive đðŨîđüúćîćîǰÝąìĈĔĀšÙŠćǰPRV (Pulse) ìĊęĂŠćîĕéšđÖĉéÖćø

ÙúćéđÙúČęĂîǰìĈĔĀšÖćøÙĈîüîõć÷ĔîēðøĒÖøö×ĂÜǰPLC đÖĉéÙüćöñĉéóúćéĕéšǰĒúąǰservo drive 

ĂćÝöĊĂčèĀõĎöĉìĊęÿĎÜ×ċĚîĕéšĀćÖđðŗéĔßšÜćîđðŨîđüúćîćî 

��ǰ×šĂÝĈÖĆéĔîÖćøÿŠÜÙŠć×ĂÜǰsmart camera ñŠćîǰI/O board ĔĀšǰPLC îĆĚîǰÿćöćøëÿŠÜÙŠćĕéš

đóĊ÷Üǰ�ǰĒïïǰÙČĂǰ00, 01, 10 Ēúąǰ�� 

��ǰÙüćöĒ×ĘÜĒøÜ×ĂÜđÙøČęĂÜǰÙČĂǰ×ćìĊęĔßšÝĆïÖúšĂÜǰPixy2 îĆĚîĕöŠöĊÙüćööĆęîÙÜǰÝċÜìĈĔĀšÖúšĂÜǰ

Pixy2 đÖĉéĂćÖćøÿĆęîĕĀü×èąìĊęǰservo motor ìĈÜćî 

 

5.3 ĒîüìćÜĔîÖćøóĆçîć 

 ÝćÖÜćîüĉÝĆ÷ÖćøÙšîĀćüĆêëčéšü÷ÖúšĂÜǰSmart Camera ĔîøąîćïĒïïǰ2 öĉêĉïîđÙøČęĂÜǰCNC 

ĒúąÝĈĒîÖĕð÷ĆÜóČĚîìĊęÝĆéđÖĘïĒïïĂĆêēîöĆêĉéšü÷đÙøČęĂÜÙüïÙčöǰPLC Ēúąøć÷ÜćîêĈĒĀîŠÜüĆêëčéšü÷ÝĂǰ

HMIǰÿćöćøëîĈĕðóĆçîćêŠĂ÷ĂéĕéšĔîÖćøîĈǰ ioT ĒúąǰSCADA öćĔßšǰĒúąĀćÖêšĂÜÖćøđóĉęöÙüćö

ĒöŠî÷ĈĔîÖćøïĂÖêĈĒĀîŠÜ×ĂÜüĆêëčïîøąîćïǰÖĘÿćöćøëìĊęÝąđðúĊę÷îÖúšĂÜǰPixy2 ĔĀšÖúć÷đðŨîÖúšĂÜ

ìĊęéĊ×ċĚîÖüŠćđéĉööćĔßšÜćîĒìî 
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