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ABSTRACT 

 This project invents a low-cost automatic repositioning mattress for 

paralysis patients. This mattress consists of two main parts, mechanical and electrical 

parts. The mechanical is designed based on the low-cost metal structure and is easy to 

assemble everywhere. The mechanical parts have been designed by using the solid-work 

program for simulating the several parts and assuring their workability. The mattress 

structure can softly lift its left and right-hand side for repositioning the patient based on 

the gear motor. The electrical part contains the motor controller, sensors, and camera 

controlled by a microcontroller. The microcontroller can be configured and be monitoring 

the system by using a mobile application.  Besides, the user can also captureǰthe QBUJFOUĴTǰ

picture and see it by using the application. 
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      2.�.11 ÖćøÖüćéđóČęĂêĆéßĉĚîÜćîüĆÿéčĒúąÖćøìĈÿðøĉÜǰ                                                    ǰǰǰǰ 

ǰǰǰǰǰ �����2ǰÖćøÿøšćÜßĉĚîÜćîēé÷ÖćøúïöčöǰFillet 

ǰǰǰǰǰ ������ǰÖćøÝĆïÙĎŠđóČęĂÖćøðøąÖĂïßĉĚîÜćîǰ 

ǰǰǰǰǰ ������ǰÖćøÿøšćÜÜćîēúĀąĒñŠîǰSheet Metal 

���ǰǰĀúĆÖÖćøìĈĔĀšđüĘïĒĂóóúĉđÙßĆęîìĈÜćîïîïĂøŤéǰESP32 ĒúąǰESP8266  

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰēé÷ĔßšĀúĆÖÖćøǰSIPFFS ĔîÖćøđÖĘïĕôúŤĒúą×šĂöĎúêŠćÜėǰǰǰǰǰ 

���ǰĀúĆÖÖćøǰWeb Serverǰǰ 

ǰǰǰǰǰ  �����ǰÖćøĔßšÜćîǰǰǰǰǰ 

ǰǰǰǰǰ  �����ǰàĂôêŤĒüøŤđüĘïđàĉøŤôđüĂøŤìĊęĕéšøĆïÙüćöîĉ÷öÿĎÜÿčéǰ4 ĂĆîéĆï 

                  ����ǰÖćøÿøšćÜǰApplication 

 

10 

10 

11 

11 

1� 

1� 

14 

1� 

15 

1� 

16 

17 

1� 

1� 

1� 

2� 

2� 

2� 

2� 

2� 

25 

 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



VI 

 

 

 

 

ïììĊęǰ� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ÿćøïĆâ(êŠĂ) 

 

 

ÖćøĂĂÖĒïïĒúąÖćøÝĆéìĈðøĉââćîĉóîíŤ 

���ǰÖćøĂĂÖĒïïēÙøÜÿøšćÜēé÷øüö 

���ǰÖćøĂĂÖĒïïìćÜéšćîăćøŤéĒüøŤ 

3.3 ēôúŤüßćøŤê×ĂÜĶìĊęîĂîóúĉÖêąĒÙÜñĎšðśü÷ĂĆöóćêĂĆêēîöĆêĉ   ǰǰǰǰǰ 

ǰǰǰǰǰêšîìčîêęĈķ 

3.4 øĎðĒïïēÙøÜÿøšćÜ×ĂÜìĊęîĂîìĊęĂĂÖĒïïĔîēðøĒÖøöǰSolidWorks 

3.5 đÙøČęĂÜöČĂìĊęĔßšĔîÖćøìéúĂÜ 

ǰǰǰǰǰǰ�����ǰēÙøÜÿøšćÜìĊęîĂî 

ǰǰǰǰǰǰ�����ǰïĂøŤéǰESP8266 

ǰǰǰǰǰǰ3.�.3 ïĂøŤéǰESP32 ı CAM 

ǰǰǰǰǰǰ3.�.4 üÜÝøĒðúÜĕô 

ǰǰǰǰǰǰ�����ǰMotor Drive Module 

ǰǰǰǰǰǰ3.�.6 Reed Switch Module 

ǰǰǰǰǰǰ3.�.7 Power Supply Switching 

ǰǰǰǰǰǰ3.�.8 Motor Worm Gear 

ǰǰǰǰǰǰ3.5.9 Applicationǰ 

3.6 ÖćøÝĆéđÖĘïñúÖćøìéúĂÜ 

ǰǰǰǰǰǰ3.6.1 ÖćøìéÿĂïÖćøóúĉÖêąĒÙÜ×ĂÜìĊęîĂî 

ǰǰǰǰǰǰ��6��ǰìéÿĂïǰPWM ĔîÖćøðøĆïÙüćöđøĘüĒúąìĉýìćÜ 

ǰǰǰǰǰǰ3.6.� ìéÿĂïǰReed Switch ĔîÖćøêøüÝÝĆïÙŠćĒöŠđĀúĘÖđöČęĂóúĉÖ 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰêąĒÙÜǰ 

ǰǰǰǰǰǰ��6��ǰìéÿĂïìĊęîĂîēé÷ĔßšÙŠćîĚĈĀîĆÖđðŨîêĆüìéÿĂï 

ǰǰǰǰǰǰ��6��ǰìéÿĂïÖćøĔßšÜćîǰApplication ēé÷øüö 

ǰǰǰǰǰǰ��6��ǰìéÿĂïÖćøëŠć÷øĎðñĎšðśü÷øą÷ąĕÖúöćĒÿéÜïîǰApplication 
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ÿćøïĆâ(êŠĂ) 

ñúÖćøìéúĂÜ 

���ǰÖćøìĈìĊęîĂîĒúąđðøĊ÷ïđìĊ÷ïÖĆïìĊęĂĂÖĒïïĔîǰSolid Work 

ǰǰǰǰǰ���.1ǰÖćøĂĂÖĒïïĒúąÙĈîüèĔîēðøĒÖøöǰSolid Work 

���ǰÖćøÿøšćÜìĊęîĂîóúĉÖêąĒÙÜñĎšðśü÷ĂĆöóćêĂĆêēîöĆêĉêšîìčîêęĈ 

4.3ǰÖćøÝĆéđÖĘïñúÖćøìéúĂÜ 

ǰǰǰǰǰ�����ǰÖćøìéÿĂïǰPWM ĔîÖćøðøĆïÙüćöđøĘüĒúąìĉýìćÜ 

ǰǰǰǰǰǰǰǰǰǰǰǰǰ���.�.1ìéÿĂïǰDuty cycle ×ĂÜǰPWMǰÝćÖüÜÝøìĊęĂĂÖĒïïǰ 

ǰǰǰǰǰǰǰǰǰǰǰǰǰ�������ǰÖćøÿĆęÜÜćîìĈÜćîĂĆêēîöĆêĉēé÷öĊÙüćöđøĘüĔĀšđúČĂÖǰ�ǰ

ēĀöéìĈÜćîǰ 

ǰǰǰǰǰ�����ǰìéÿĂïǰReed Switch ĔîÖćøêøüÝÝĆïÙŠćĒöŠđĀúĘÖđöČęĂóúĉÖ

êąĒÙÜ 

ǰǰǰǰǰ�����ǰìéÿĂïìĊęîĂîēé÷ĔßšÙŠćîĚĈĀîĆÖđðŨîêĆüìéÿĂï 

ǰǰǰǰǰ����� ñúÖćøìéÿĂïÖćøĔßšÜćîǰApplication ēé÷øüö 

ǰǰǰǰǰǰǰǰǰǰǰǰ4.�����ǰÖćøÿĆęÜÜćîĂĆêēîöĆêĉēé÷öĊÙüćöđøĘüĔĀšđúČĂÖǰ�ǰēĀöéÖćø

ìĈÜćî 

ǰǰǰǰǰǰǰǰǰǰǰǰ�������ǰÖćøóĆçîćǰApplication ĔĀšđĀöćąÿöÖĆïñĎšĔßšÜćî 

ǰǰǰǰǰ4.��� ìéúĂÜøąïïÖćøëŠć÷øĎðñĎšðśü÷ĒïïñŠćîēìøýĆóìŤéšü÷ïĂøŤé 

ǰǰǰǰǰǰǰǰǰǰǰǰǰESP32-CAM 

 

ÿøčðñúĒúą×šĂđÿîĂĒîą 

5.1 ÿøčðñú 

���ǰ×šĂđÿîĂĒîą 

���ǰðøąē÷ßîŤìĊęĕéšøĆïǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

Āîšć 

ǰǰǰǰǰǰǰǰ 
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ǰǰǰǰǰǰǰǰ��ǰ 
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ïøøèćîčÖøö  �� 

  ��ǰ ǰǰǰǰǰǰõćÙñîüÖǰǰǰǰǰǰǰǰēÙšéìĊęĔßšĔîēÙøÜÜćî 

 ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 
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ÿćøïĆâøĎð 

 

øĎðìĊęǰ  Āîšć 

1�� ðŦâĀćĀúĆÖìĊęìĈĔĀšđÖĉéĒñúÖéìĆï � 

2���� ïĎøèćÖćøÖĆïǰArduino IDE � 

��� Duty Cycle � 

��� đöČęĂđøćðŗéüÜÝøÿüĉêßŤêĆüìĊęǰ1 ĒúąêĆüìĊęǰ4 ÖøąĒÿĕôôŜćÝąĕĀúñŠćîÿüĉêßŤǰ1 

ñŠćîöĂđêĂøŤÝćÖàšć÷ĕð×üćǰñŠćîÿüĉêßŤǰ4 ĒúšüĕĀúúÜÖøćüéŤ 

� 

����� đöČęĂđøćìĈÖćøðŗéüÜÝøÿüĉêßŤêĆüìĊęǰ3 ĒúąêĆüìĊęǰ2 ÖøąĒÿĕôôŜćÝąĕĀúñŠćî

ÿüĉêßŤǰ3 ǰǰñŠćîöĂđêĂøŤÝćÖ×üćĕðàšć÷ǰñŠćîÿüĉêßŤǰ2 àċęÜÝąÿŠÜñúĔĀšöĂđêĂøŤ

ĀöčîÖúĆïìĉýìćÜĕðĂĊÖéšćîĀîċęÜǰÝćÖîĆĚîÝċÜĕĀúúÜÖøćüéŤ 

7 

����� BTN7960 BTS7960 43A DC Motor Drive Module 8 

����� Reed Switch � 

����� ÖćøìĈÜćî×ĂÜǰReed Switch � 

����� ēðøĒÖøöǰSolidWorks 1� 

����� ÖćøÿøšćÜßĉĚîÜćîđïČĚĂÜêšîǰ	Parts) 1� 

����� ÖćøðøąÖĂïßĉĚîÜćîǰ	Assembly) 13 

����� ÖćøÿøšćÜõćóđ×Ċ÷îĒïïÞć÷ǰ	Drawing) 1� 

����� ÖćøÿøšćÜøąîćïǰPlane 1� 

����� ÖćøÿøšćÜßĉĚîÜćîéšü÷ÖćøĀöčîĒúąÖćøÖüćé 1� 

������ ÖćøÿøšćÜßĉĚîÜćîēé÷ÖćøúïöčöǰFillet 18 

������ ÖćøÿøšćÜÜćîēúĀąĒñŠîǰSheet Metal �� 

������ Öćøđ×Ċ÷îĒïïēÙøÜÿøšćÜĒúąÜćîđßČęĂöǰWeldments �� 

��� 

����� 

ĀúĆÖÖćøǰSIPFFS ĔîÖćøđÖĘïĕôúŤ 

ĕúïøćúĊęìĊęĔßšÜćîøąïïǰSPIFFS 

�� 

2� 

2���� đÙøČęĂÜöČĂĂĆðēĀúéĕôúŤ 2� 

2���� đÙøČęĂÜöČĂĂĆðēĀúéĕôúŤĔîēôúđéĂøŤ 2� 

2���� üĉíĊÖćøđ×šćÿĎŠ Web Server ×ĂÜǰESP32/8266 2� 

2���� ñúúĆóíŤìĊęĕéšÝćÖÖćøđÖĘïĕôúŤĕüšĔîǰSPIFFS 2� 

2���� õćóøüöÖćøìĈÜćî×ĂÜĀúĆÖÖćøǰSPIFFS 2� 
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IX 

 

ÿćøïĆâøĎð 	êŠĂ
 

 

øĎðìĊęǰ  ǰǰĀîšć 

��� ïúĘĂÖĕéĂąĒÖøö×ĂÜðøĉââćîĉóîíŤ �� 

��� ÖćøĂĂÖĒïïìćÜăćøŤéĒüøŤ �� 

��� ēôúŤüßćøŤêÖćøìĈÜćî×ĂÜĶìĊęîĂîóúĉÖêąĒÙÜñĎšðśü÷ĂĆöóćêĂĆêēîöĆêĉǰǰ

êšîìčîêęĈķ 

�� 

����� ×îćéēÙøÜÿøšćÜìĊęîĂîēé÷øüö �� 

����� 	Ö
ǰøĎðēÙøÜÿøšćÜìĊęîĂîéšćîĀîšćǰÖŠĂîǰêĉéêĆĚÜÙćîĀöčîǰ 

	×
ǰøĎðēÙøÜÿøšćÜìĊęîĂîéšćîĀîšćǰĀúĆÜǰêĉéêĆĚÜÙćîĀöčîǰ 

�� 

����� øĎðēÙøÜÿøšćÜìĊęîĂîöčöéšćîúŠćÜ �� 

3���� øĎðēÙøÜÿøšćÜìĊęîĂîöčöéšćî×šćÜ �� 

3���� ēÙøÜÿøšćÜìĊęîĂîìĊęöĊĒñŠîøĂÜöčöéšćîïî �� 

����� ēÙøÜÿøšćÜìĊęîĂîìĊęĔßšĔîÖćøìéúĂÜ �� 

����� ïĂøŤéǰESP8266 3� 

����� ïĂøŤéǰESP32 ı CAM 3� 

����� üÜÝøĒðúÜĕô �� 

����� Motor Drive Module �� 

3���� Reed Switch Module �� 

3���� Power Supply Switching �� 

����� Motor Worm Gear �� 

����� Applicationǰ(Home Page) �� 

4���� õćóøüö×ĂÜìĊęîĂîóúĉÖêąĒÙÜñĎšðśü÷ĂĆöóćêĂĆêēîöĆêĉêšîìčîêęĈēé÷Ĕßšǰ

solid work 

�� 

4���� øĎðēÙøÜÿøšćÜìĊęîĂîéšćîĔêšìĊęêĉéêĆĚÜđóúćĒúąđôŚĂÜēé÷Ĕßšǰsolid work �� 

4���� øĎðēÙøÜÿøšćÜìĊęîĂîéšćî×šćÜēé÷Ĕßšǰsolid work �� 

4���� øĎðēÙøÜÿøšćÜìĊęîĂîéšćîĔêšìĊęîĂîēé÷Ĕßšǰsolid work �� 
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ÿćøïĆâøĎð(êŠĂ) 

 

øĎðìĊę  ǰǰǰǰǰǰǰǰǰǰǰǰǰĀîšć 

4����ǰǰǰǰǰǰǰ øĎðēÙøÜÿøšćÜìĊęîĂîēé÷ĒÿéÜĒÖîēÙøÜÿøšćÜđĀúĘÖēé÷Ĕßšǰsolid 

work 

�� 

4���� øĎðôŦîđôŚĂÜóøšĂööĂđêĂøŤĔîēÙøÜÿøšćÜǰēé÷Ĕßšǰsolid work �� 

4���� øĎðēÙøÜÿøšćÜìĊęîĂîđöČęĂêĉéôŦîđôŚĂÜĒúąÙĈîüèÖćø÷Öēé÷Ĕßšǰsolid work �� 

4���� õćóøüö×ĂÜìĊęîĂîóúĉÖêąĒÙÜñĎšðśü÷ĂĆöóćêĂĆêēîöĆêĉêšîìčîêęĈ �� 

����� ēÙøÜÿøšćÜìĊęîĂîìĆĚÜǰ�ǰøĎðìĊęĔßšĔîÖćøìéúĂÜĔîÖćøóúĉÖêąĒÙÜ �� 

����� Ē×îìĊęĔßšĔîÖćøóúĉÖêąĒÙÜêĆüìĊęëĎÖóĆçîćöćĔĀšúéĒøÜđÿĊ÷éìćî �� 

����� ĂčðÖøèŤÙüïÙčöøąïïÖćøìĈÜćî×ĂÜìĊęîĂîóúĉÖêąĒÙÜêĆüĂĆêēîöĆêĉ �� 

����� ìĊęîĂîÿĈĀøĆïÖćøìéúĂÜĔîÖćøóúĉÖêĆüñĎšðśü÷ĂĆöóćê �� 

������� õćóøüöüÜÝøÖćøìéÿĂïÙŠć Duty Cycle ×ĂÜüÜÝøìĊęĂĂÖĒïïĒúą

ïĆîìċÖñúĂĂÖöć 

�� 

������� õćóìĊęĕéšÝćÖÖćøïĆîìċÖñú×èąǰDuty Cycle ÙŠćìĊęǰ0ǰđðĂøŤđàĘîêŤ �� 

������� õćóìĊęĕéšÝćÖÖćøïĆîìċÖñú×èąǰDuty Cycle ÙŠćìĊęǰ�0ǰđðĂøŤđàĘîêŤ �� 

������� õćóìĊęĕéšÝćÖÖćøïĆîìċÖñú×èąǰDuty Cycle ÙŠćìĊęǰ�0ǰđðĂøŤđàĘîêŤ �� 

������� õćóìĊęĕéšÝćÖÖćøïĆîìċÖñú×èąǰDuty Cycle ÙŠćìĊęǰ�0ǰđðĂøŤđàĘîêŤ �� 

������� õćóìĊęĕéšÝćÖÖćøïĆîìċÖñú×èąǰDuty Cycle ÙŠćìĊęǰ�0ǰđðĂøŤđàĘîêŤ �� 

������� õćóìĊęĕéšÝćÖÖćøïĆîìċÖñú×èąǰDuty Cycle ÙŠćìĊęǰ��0ǰđðĂøŤđàĘîêŤ �� 

������� ÖøćôĒÿéÜÙüćöÿĆöóĆîíŤøąĀüŠćÜǰPWM ĒúąǰRPMǰĔîøĎðǰDuty Cycle �� 

����� Reed SwitchǰìĊęêĉéêĆĚÜĂ÷ĎŠïîìĊęîĂîìĆĚÜǰ�ǰ×šćÜ �� 

����� ñĎšðśü÷îĚĈĀîĆÖßŠüÜǰ��ǰÖĉēúÖøĆöÖĈúĆÜĂ÷ĎŠĔîøąïïìéÿĂïÖćøóúĉÖêąĒÙÜ

êĆüĂĆêēîöĆêĉ 

�� 

������� øĎðĒïïēĀöéÖćøìĈÜćîĂĆêēîöĆêĉìĆĚÜ �ǰÙüćöđøĘüïîǰApplication

ÿćöćøëđðøĊ÷ïđìĊ÷ïÙüćöđøĘüĕéšÝćÖêćøćÜìĊęǰ�ǰđóČęĂéĎÙüćöÿĆöóĆîíŤ×ĂÜ

ÖćøĀöčî 

�� 

������� 

������� 

 

ĀîšćĀúĆÖñĎšĔßšÜćîǰ( Home Page ) 

ĀîšćĒÿéÜÝčéðøąÿÜÙŤĒúąìĊęöć×ĂÜìĊęîĂî ( About Us Page ) 

 

�� 

�� 
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øĎðìĊę 

������� 

 

����� 

������� 

������� 

 

ÿćøïĆâøĎð(êŠĂ) 

 

 

ĀîšćÿĈĀøĆïÖøèĊìĊęêšĂÜÖćøđóĉęöøąïïÖćøïĆîìċÖ×šĂöĎú×ĂÜñĎšðśü÷

	Services Page ) 
ESP32-CAM ìĊęĔßšĔîÖćøëŠć÷øĎðñĎšðśü÷×èąêĉéêĆĚÜĂ÷ĎŠïîìĊęîĂî 

øąïïìĈÜćîĀúĆÜïšćî×ĂÜǰESP32 ĔîÖćøđÖĘïøĎðõćóìĊęëŠć÷ĕüšĔîǰSPIFFS 

øĎðõćóìĊęĕéšÝćÖǰESP32-CAM ÝąĒÿéÜĔîĀîšćǰHome Page 
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ÿćøïĆâêćøćÜ 

 

êćøćÜìĊęǰ  Āîšć 

1 ÿøčðÙüćöÿĆöóĆîíŤøąĀüŠćÜǰDuty Cycle 	PWM
 ĒúąǰRPM �� 

2 

�ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

Ăíĉïć÷ÙüćöđøĘüĔîÖćøìĈÜćîĂĆêēîöĆêĉìĆĚÜǰ�ǰÙüćöđøĘüĔĀšñĎšĔßšđúČĂÖĔßšÜćî 

Ăíĉïć÷ÙüćöđøĘüĒúąđüúćĔîÖćøìĈÜćîĂĆêēîöĆêĉìĆĚÜǰ�ǰÙüćöđøĘüĔĀšñĎšĔßš

đúČĂÖĔßšÜćî 

�� 

�� 
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� 

ïììĊęǰ� 

ïìîĈ 

���ǰÙüćöđðŨîöćĒúąÙüćöÿĈÙĆâ×ĂÜðŦâĀć 

đîČęĂÜÝćÖĔîēúÖðŦÝÝčïĆîöĊĂĆêøć×ĂÜñĎšðśü÷ĂĆöóćêĒúąñĎšÿĎÜĂć÷čìĊęêšĂÜîĂîêĉéđêĊ÷ÜöćÖ×ċĚî

đøČęĂ÷ėēé÷ÖćøîĂîêĉéđêĊ÷ÜîĆĚîÿćöćøëÿŠÜñúìĈĔĀšöĊĂćÖćøđÝĘïðśü÷êćööćĔîøĎðĒïïêŠćÜėđßŠîǰĒñúÖé

ìĆïǰđðŨîêšîǰÝċÜđðŨîðŦâĀćìĈĔĀšĂćÖćø×ĂÜñĎšðśü÷îĆĚîĒ÷ŠúÜñĎšìĈēÙøÜÜćîÝċÜĕéšđĀĘîëċÜðŦâĀćÝċÜ ÙĉéüĉíĊ

óĆçîćìĊęîĂîìĊęìĈĔĀšñĎšðśü÷ìĊęêšĂÜîĂîđêĊ÷ÜđðŨîđüúćîćîöĊÖćø×÷ĆïêĆüđóČęĂúéĂćÖćøĒñúÖéìĆïéšü÷Öćø

ìĈĔĀšìĊęîĂîöĊÖćøđĂĊ÷ÜĒúą÷ĆÜìĈĔĀšñĎšéĎĒúñĎšðśü÷îĆĚîÿćöćøëóĆÖñŠĂîĕéšĂĊÖéšü÷đîČęĂÜÝćÖÿćöćøëÙüïÙčö

ñŠćîēìøýĆóìŤĕéšĂĊÖéšü÷đóČęĂÙüćöÿąéüÖĒúąìĆĚÜĀöé×ĂÜēÙøÜÜćîîĊĚ÷ĆÜëĎÖĒïïöćĔĀšêšîìčîëĎÖÖüŠćÖćø

àČĚĂêćöêúćéìĆęüĕðđóČęĂĔĀšìčÖÙîÿćöćøëđ×šćëċÜøćÙć×ĂÜìĊęîĂîĕéšéĆÜøĎðìĊęǰ���ǰ 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ���ǰðŦâĀćĀúĆÖìĊęìĈĔĀšđÖĉéĒñúÖéìĆï 

  

ÝćÖøĎðìĊęǰ�.1ǰîĆĚîĒÿéÜĔĀšđĀĘîëċÜðŦâĀć×ĂÜÖćøđðŨîĒñúÖéìĆïĂĆîđîČęĂÜöćÝćÖÖćøîĂîêĉé

đêĊ÷ÜđðŨîđüúćîćîüŠćĀćÖĒñúÖéìĆïîĆĚîøčîĒøÜöćÖÝąìĈĔĀšđÖĉéðŦâĀćÖĆïñĎšðśü÷îĂîêĉéđêĊ÷ÜîĆĚîøĆÖþć

÷ćÖöćÖ÷ĉęÜ×ċĚîĒúąĂĆîêøć÷öćÖëšćĒñúÖéìĆïĕðëċÜøąéĆïìĊęǰ�ǰĒúąǰøąéĆïìĊęǰ�ǰ 
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1.2 üĆêëčðøąÿÜÙŤ 

1. úéõćüąÖćøđÖĉéĒñúÖéìĆï×ĂÜñĎšðśü÷ĂĆöóćêÝćÖÖćøîĂîĔîìŠćđéĉöđðŨîđüúćîćî 

2. ßŠü÷úéõćøąĔĀšñĎšéĎĒúĕéšöĊđüúćóĆÖñŠĂîÝćÖÖćøéĎĒúñĎšðśü÷ 

3. ĂĂÖĒïïìĊęîĂîêšîìčîêęĈđóČęĂĔĀšïčÙÙúìĆęüĕðÿćöćøëîĈĕððøą÷čÖêŤĔßšÜćîĕéšÜŠć÷ 

4. ĂĂÖĒïïîüĆêÖøøöĔĀöŠìĊęÿąéüÖĒúąðøąē÷ßîŤĔîìćÜÖćøĒóì÷Ť 

1.3 ×Ăïđ×ê×ĂÜðøĉââćîĉóîíŤ 

1. ĂĂÖĒïïìĊęîĂîìĊęÿćöćøëóúĉÖêąĒÙÜêĆüĕéšéšü÷ǰMotor �ǰêĆüǰĒúąĔßšĂčðÖøèŤ 

êšîìčîêęĈ 

2. ÖĈĀîéÖćøóúĉÖêąĒÙÜêĆüĂĆêēîöĆêĉ×ĂÜìĊęîĂîñŠćîĕöēÙøÙĂîēìøúđúĂøŤ 

3. ÿćöćøëëŠć÷øĎðñĎšðśü÷ĔĀšÖĆïñĎšéĎĒúĕéšēé÷ÿŠÜñŠćîĕöēÙøÙĂîēìøúđúĂøŤĒúąĒÿéÜ×ċĚîïîǰ 

ǰǰǰǰApplicationǰǰ 
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ïììĊęǰ� 

ìùþãĊĒúąĀúĆÖÖćøìĊęđÖĊę÷ü×šĂÜ 

ēÙøÜÜćîîĊĚÝĈđðŨîìĊęêšĂÜýċÖþć×šĂöĎúĒúąĂčðÖøèŤđÖĊę÷üÖĆïßĉðĕĂàĊǰESP�����ǰìĊęîĈöć 

ðøą÷čÖêŤĔßšøŠüöÖĆï PWMǰìĊęĔßšÙüïÙčööĂđêĂøŤĒúąýċÖþćđóĉęöđêĉöÖćøĔßšÜćîǰWi-FiǰĒúąÖćøĔßšÜćî

øŠüöÖĆîÖĆïĂčðÖøèŤ IoT (internet of thing )ǰ øŠüöÖĆïßĉðĕĂàĊ ESP32 đóČ ęĂđðŨîÖćøÙüïÙčöñŠćî

ēìøýĆóìŤĒúąîĈöćĒÿéÜñúïîĒĂðóúĉđÙßĆî  

 

���ǰýċÖþćĀúĆÖÖćøĒúąüĉíĊÖćøìĈÜćî×ĂÜ ESP32ǰǰ 

�����ǰESP32  

ESP32 đðŨîßĉðĕĂàĊĕöēÙøÙĂîēìøúđúĂøŤǰ32 ïĉêǰìĊęöĊ Wi-Fi ĒúąïúĎìĎíđüĂøŤßĆęîǰ4.2 Ĕî

êĆüǰàċęÜđðŨîøčŠîêŠĂ×ĂÜßĉðĕĂàĊ ESP8266 øčŠî÷Ăéîĉ÷öǰñúĉêēé÷ïøĉþĆì Espressif ÝćÖðøąđìýÝĊîǰøĂÜøĆï

Öćøđ×Ċ÷îēðøĒÖøöēé÷ĔßšēðøĒÖøö Arduino IDE ĒúąøĂÜøĆïĕúïćøĊęÿŠüîĔĀâŠ×ĂÜ Arduino ìĈĔĀš

ÿćöćøëĔßšÜćîĕéšÜ Šć÷ǰîĂÖÝćÖîĊ ĚøćÙć÷ĆÜëĎÖúÜđøČ ęĂ÷ǰėǰìĈĔĀšĕéšø ĆïÙüćöîĉ÷ööćÖ×ċ ĚîđøČ ęĂ÷ǰėǰ

đßŠîđéĊ÷üÖĆî [1] 

����2ǰESP32-CAM 

đðŨîēöéĎúìĊęÿćöćøëĔßšÖĆïēÙøÜÖćøêŠćÜėöćÖöć÷ĒúąÖĆïǰArduino đðŨîēöéĎúìĊęÿöïĎøèŤ

óøšĂöéšü÷ĕöēÙøÙĂîēìøúđúĂøŤĔîêĆüàċęÜÿćöćøëìĈĔĀšìĈÜćîĕéšĂ÷ŠćÜĂĉÿøąǰîĂÖđĀîČĂÝćÖÖćøđßČęĂöêŠĂǰ

WiFi + Bluetooth ĒúšüēöéĎúîĊĚ÷ĆÜöĊÖúšĂÜüĉéĊēĂĔîêĆüĒúąßŠĂÜđÿĊ÷ïǰmicroSD ÿĈĀøĆïÝĆéđÖĘï×šĂöĎú 

ēöéĎúîĊĚĕöŠĒóÜĒúąÿćöćøëöĊĕéš ĒĂóóúĉđÙßĆęîöćÖöć÷ êĆĚÜĒêŠǰIoT íøøöéćĕðÝîëċÜ×ĆĚîÿĎÜĂČęîǰėǰÿĈĀøĆï

ÖćøêøüÝÿĂïĒúąÝéÝĈõćóēé÷ĔßšǰAI ĒúąĒöšÖøąìĆęÜđðŨîøąïïđòŜćøąüĆÜđóČęĂêøüÝÿĂïÿĉęÜìĊęđÖĉé×ċĚîĔî

ÿëćîìĊęÝćÖøą÷ąĕÖúĕöŠüŠćÝąĂ÷ĎŠìĊęĔéÖĘêćö 

����3 úĆÖþèąìćÜđìÙîĉÙ×ĂÜǰESP32-CAM 

x Conectividad: WiFi 802.11b / g / n + Bluetooth 4.2 óøšĂöǰBLE øĂÜøĆïÖćø 

ǰǰǰǰĂĆðēĀúéõćóñŠćîǰWiFi 

x ÿĆöóĆîíŤ: UART, đĂÿóĊĕĂ, I2CĒúą PWM. öĊĀöčéǰGPIO 9 êĆü 

x ÙüćöëĊęÿĆââćèîćŲĉÖć: ÿĎÜÿčéǰ160Mhz. 

x ÖĈúĆÜðøąöüúñúĕöēÙøÙĂîēìøúđúĂøŤ: ÿĎÜÿčéǰ600 DMIPS 

x ĀîŠü÷ÙüćöÝĈ: 520KB ×ĂÜǰSRAM + 4MB ×ĂÜßŠĂÜđÿĊ÷ïÖćøŤéǰPSRAM + SD 
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x ïøĉÖćøđÿøĉö: öĊēĀöéÿúĊðĀúć÷ēĀöéĂĆðđÖøéđôŗøŤöĒüøŤĕéšēé÷ǰOTA ĒúąǰLED ÿĈĀøĆï

ĔßšĀîŠü÷ÙüćöÝĈĒôúßĔîêĆü 

x ǰÖúšĂÜ: øĂÜøĆïÖúšĂÜǰOV2640 ìĊęöćĔîĒóĘÙĀøČĂàČĚĂĒ÷ÖêŠćÜĀćÖǰ 

x ÖúšĂÜðøąđõìîĊĚöĊ 2 MP ïîđàĘîđàĂøŤ 

x ×îćéĂćøŤđø÷Ťǰ69("ǰ����ǰ�ǰ����ǰóĉÖđàú 

x øĎðĒïïđĂćêŤóčêǰYUV422, YUV420, RGB565, RGB555 ĒúąÖćøïĊïĂĆé×šĂöĎúǰ8 ïĉê 

x ÙčèÿćöćøëëŠć÷ēĂîõćóøąĀüŠćÜǰ15 ëċÜǰ60 FPSǰ 

����4 ïĎøèćÖćøÖĆïǰArduino IDE 

 

 
øĎðìĊęǰ2.1.4ǰïĎøèćÖćøÖĆïǰArduino IDE 

 

x đßČęĂöêŠĂÖćøđßČęĂöêŠĂǰ5v ×ĂÜēöéĎúǰESP32-CAM đ×šćÖĆïǰVcc ×ĂÜēöéĎúǰFTDI 

x đßČęĂöêŠĂǰGND ×ĂÜēöéĎúǰESP32-CAM ÖĆïǰGND ×ĂÜēöéĎúǰFTDI 

x TX0 ÝćÖïĂøŤéǰFTDI ĕðìĊęǰGPIO 3 (U0RXD) 

x RXI ÝćÖïĂøŤéǰFTDI ĕðìĊęǰGPIO 1 (U0TXD) 

x Ēúą×šćöǰGPI0 ĒúąǰGND ×ĂÜïĂøŤéǰESP32-CAMǰ[�] 

 

�.2 ýċÖþćÖćøđ×Ċ÷îÙĈÿĆęÜÿĈĀøĆï Esp32 éšü÷ēðøĒÖøöǰArduino 

����� õćþćàĊ 

õćþćàĊ×ĂÜǰArduino ÝąÝĆéøĎðĒïïēÙøÜÿøšćÜ×ĂÜÖćøđ×Ċ÷îēðøĒÖøöĂĂÖđðŨîÿŠüî÷ŠĂ÷ė

Āúć÷ėÿŠüîǰēé÷đøĊ÷ÖĒêŠúąÿŠüîüŠćǰôŦÜÖŤßĆ ęîǰĒúąǰđöČęĂîĈôŦÜÖŤßĆ ęîǰöćøüöđ×šćéšü÷ÖĆîǰÖĘÝąđøĊ÷ÖüŠć
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ēðøĒÖøöǰēé÷ēÙøÜÿøšćÜÖćøđ×Ċ÷îēðøĒÖøö×ĂÜǰArduino îĆĚîǰìčÖėēðøĒÖøöÝąêšĂÜðøąÖĂïĕðéšü÷

ôŦÜÖŤßĆęîÝĈîüîđìŠćĔéÖĘĕéšǰĒêŠĂ÷ŠćÜîšĂ÷ìĊęÿčéêšĂÜöĊôŦÜÖŤßĆęîǰÝĈîüîǰ2 ôŦÜÖŤßĆęîǰÙČĂǰsetup() Ēúąǰloop()ǰ

[�]  

��3ǰÖćøÙüïÙčöÙüćöđøĘü×ĂÜöĂđêĂøŤéšü÷ǰPulse With Modulation 

Plus With Modulation đðŨîđìÙîĉÙÖćøÿøšćÜÿĆââćèǰDigital ĔĀšđĀöČĂîÖĆïÿĆââćèǰ

Analog ēé÷ĔßšĂčðÖøèŤÙüïÙčöÿøšćÜÿĆââćèÙúČęîÿĊęđĀúĊę÷öÿúĆïÖĆîøąĀüŠćÜǰđðŗéǰ	On) ÖĆïǰðŗéǰ	Off) 

éšü÷ÙüćöđøĘüÿĎÜė ÝîñúÙŠćđÞúĊę÷ìĊęĕéšĂĂÖöćđìĊ÷ïđìŠćÖĆïÖćøđðúĊę÷îĒøÜéĆîĕôôŜćǰ	V) ĕéšēé÷êøÜǰéĆÜîĆĚî

đöČęĂđøćÿćöćøëðøĆïĒøÜéĆîĕôôŜćìĊęÝŠć÷ĔĀšÖĆïöĂđêĂøŤĕéšǰđøćÖĘÝąÿćöćøëðøĆïÙüćöđøĘüøĂïöĂđêĂøŤĔĀš

ĀöčîßšćĀøČĂĀöčîđøĘüĕéšîĆĚîđĂÜēé÷ìĊęǰPWM ÝąĔßšÙŠćǰDuty Cycle đðŨîêĆüïŠÜïĂÖëċÜđðĂøŤđàĘîÖćøđðŗé

×ĂÜǰPWM ĕéšǰēé÷ìĊęđøćÿćöćøëÙĈîüèÙŠćǰDuty Cycle ĕéšéĆÜîĊĚ 

100onTDC
T

 u                                           (1) 

đøćöćúĂÜÙĈîüèĀćÙŠćǰDuty Cycle ÖĆîǰēé÷ñöÖĈĀîéÙŠćǰSampling Time ìčÖėǰ

10ms ÝćÖîĆĚîñöúĂÜðøĆïÙćïÖćøđðŗé×ĂÜĂčðÖøèŤéĆÜøĎðìĊęǰ2�� Duty Cycle 

 

øĎðìĊęǰ2.3 Duty Cycle 
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ÝćÖøĎðõćóìĊęǰ��� đøćÿćöćøëÙĈîüèĀćÙŠćǰDuty Cycle ēé÷ìĊęđøćđüúćÝćÖÖćøđðŗé

ĂčðÖøèŤ (Ton) Āćøéšü÷ǰSampling Time ÙĎèéšü÷ǰ100 đóĊ÷ÜđìŠćîĊĚđøćÖĘÝąĕéšÙŠćǰDuty Cycle öćĒúšü

îĆĚîđĂÜǰëšćĀćÖđøćĔßšĒøÜéĆîĕôôŜćǰ12 V đðŨîĒĀúŠÜÝŠć÷ĕôôŜćĔĀšÖĆïöĂđêĂøŤǰÝćÖîĆĚîñöÿĆęÜĔĀšǰMotor 

Drive Module L298N × Ć ï ǰDC Motor é š ü ÷ ǰPWM ì Ċ ę Ù Š ć ǰ Duty Cycle đ ì Š ć Ö Ć ï ǰ 50% é Ć ÜîĆĚ î

ĒøÜéĆîĕôôŜćìĊęĂĂÖöćÝćÖǰMotor Drive Module L298N ÝŠć÷ĔĀšÖĆïöĂđêĂøŤĒøÜéĆîĕôôŜćÝąúéúÜ

đĀúČĂđóĊ÷Üǰ6V đìŠćîĆĚîǰÝċÜìĈĔĀšǰDC Motor öĊÙüćöđøĘüøĂïúéúÜîĆĚîđĂÜđøćöćđøĉęöÖĆîđú÷ÿøšćÜÿĆââćèǰ

PWM é š ü÷ ǰMCU NANO32 ì Ċ ę đ ð Ũ îêøąÖú Ď ǰESP32 ēé÷ Ĕß š ēðøĒÖøöǰArduino IDE ÿĈĀøĆ ïǰ

ĕöēÙøÙĂîēìøúđúĂøŤìĊęđðŨîêøąÖúĎǰESP32 ÝąöĊßŠĂÜĔßšÿĈĀøĆïÖćøÿøšćÜÿĆââćèǰPWM ëċÜǰ16 ßŠĂÜǰ

×ĆĚîêĂîÖćøÿøšćÜÿĆââćèǰPWM éšü÷ǰESP32 öĊ×ĆĚîêĂîéĆÜîĊĚǰǰǰ 

��ǰÖŠĂîĂČęîêšĂÜđúČĂÖßŠĂÜÿĆââćèǰPWM öĊǰ16 ßŠĂÜêĆĚÜĒêŠǰ0 ëċÜǰ15 

��ǰÝćÖîĆĚîÝąêšĂÜêĆĚÜÙŠćÙüćöëĊęÿĆââćèǰPWM ÿĈĀøĆïǰMotor 

��ǰêĆĚÜÙŠćÙüćöúąđĂĊ÷éüĆäÝĆÖø×ĂÜÿĆââćè�ǰÙčèöĊÙüćöúąđĂĊ÷éêĆĚÜĒêŠǰ1 ëċÜǰ16 ïĉêǰđøć

ÝąĔßšÙüćöúąđĂĊ÷éǰ12 ïĉêàċęÜĀöć÷ÙüćöüŠćÙčèÿćöćøëÙüïÙčöÙüćöđøĘüøĂïǰMotor ēé÷ĔßšÙŠćêĆĚÜĒêŠǰ

0 ëċÜǰ4095 

��ǰđúČĂÖǰPIN GPIO ÿøšćÜßŠĂÜÿĆââćèǰPWMledcAttachPin(GPIO, channel) [�] 

 

2.� H-Bridge đïČĚĂÜêšî 

 H-Bridge đðŨîüÜÝøĂĉđúĘÖìøĂîĉÖÿŤìĊęìĈĀîšćìĊęÿúĆï×ĆĚüĕôôŜćĔĀšÖĆïēĀúéǰàċęÜÿŠüîöćÖîĆĚî

đøćöĆÖóïüÜÝøǰH-Bridge ĔîĀčŠî÷îêŤǰĀøČĂĂčðÖøèŤìĊęöĊǰDC motor ĒúąêšĂÜöĊÖćøĀöčîĔîìĉýìćÜĕð�

ÖúĆïǰÿúĆïÖĆîêúĂéđüúćǰĀćÖÝąÖúŠćüëċÜÙČĂüÜÝøǰAC-DC Converter, AC-AC Converter üÜÝø

ÙüïÙčööĂđêĂøŤÿŠüîĔĀâŠǰēé÷đÞóćąüÜÝøÙüïÙčöǰBipolar Stepper Motor úšüîĔßšüÜÝøǰH-Bridge 

ĔîÖćøìĈÜćîìĆĚÜÿĉĚîǰđøćÿćöćøëÿøšćÜüÜÝøǰH-Bridge Ă÷ŠćÜÜŠć÷ǰėǰÝćÖÿüĉêßŤǰ4 êĆüǰéĆÜøĎð 
 

 
 

             

 

 

 

øĎðìĊęǰ���ǰđöČęĂđøćðŗéüÜÝøÿüĉêßŤêĆüìĊęǰ1 ĒúąêĆüìĊęǰ4 ÖøąĒÿĕôôŜćÝąĕĀúñŠćîÿüĉêßŤǰ1 ñŠćîöĂđêĂøŤÝćÖ
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øĎðìĊęǰ�����ǰđöČęĂđøćìĈÖćøðŗéüÜÝøÿüĉêßŤêĆüìĊęǰ3 ĒúąêĆüìĊęǰ2 ÖøąĒÿĕôôŜćÝąĕĀúñŠćî

ÿüĉêßŤǰ3 ǰǰñŠćîöĂđêĂøŤÝćÖ×üćĕðàšć÷ǰñŠćîÿüĉêßŤǰ2 àċęÜÝąÿŠÜñúĔĀšöĂđêĂøŤĀöčîÖúĆï

ìĉýìćÜĕðĂĊÖéšćîĀîċęÜǰÝćÖîĆĚîÝċÜĕĀúúÜÖøćüéŤ 

 

����1ǰĀúĆÖÖćøìĈÜćî×ĂÜ BTS7960 43A DC Motor Drive Module 

ēöéĎú×ĆïéĊàĊöĂđêĂøŤǰĒïïôĎúïøĉéÝŤǰĔßšĕĂàĊđïĂøŤǰBTN7960 ÿđðÙÖøąĒÿÿĎÜÿčé	óĊÙ
ǰ

43A  ÙüïÙčööĂđêĂøŤĀöčîÖúĆïìćÜĕéšǰǰǰIBT-2 (BTS7960) đðŨîēöéĎú×îćéÖøąìĆéøĆéÿĈĀøĆï×Ćïǰ

Motor (PWM at 25kHz øŠüöÖĆïactive freewheeling) đĀöćąÿĈĀøĆïÙüïÙčöǰHigh Power Motor 

ēé÷ìĈÜćîìĊęǰ24V Ēúąÿćöćøë×ĆïĕéšìĊęÖøąĒÿÿĎÜÿčéëċÜǰ43A ìĊęöćóøšĂöÖĆïǰProtection êŠćÜėĕöŠüŠćÝą

đðŨîǰOver-Voltage, Under-Voltage, Over-Temperature  

 

1. ÝąêšĂÜêŠĂ×ćǰR_EN ĒúąǰL_EN éšü÷ǰ5V ĕüšǰ	đðŨîÖćøĂĊîćđïĉúđĂćêŤóčê
 

2.ǰÝćÖîĆĚîëšćêšĂÜÖćøĔĀšöĂđêĂøŤĀöčîĕðìćÜàšć÷ǰÖĘĔĀšÝŠć÷ǰPWM (ĀøČĂǰ5V) ĕðìĊ ę×ćǰ

LPWM   ēé÷ìĊę×ćǰRPWM ĔĀšêŠĂÖøćüéŤǰ	ĀøČĂÝŠć÷ǰ0V) ĕüšǰëšćêšĂÜÖćøĔĀšöĂđêĂøŤĀöčîĕðìćÜ×üćǰêšĂÜ

ÝŠć÷ǰPWM (ĀøČĂǰ5V) ĕðìĊę×ćǰRPWM ēé÷ìĊę×ćǰLPWM ĔĀšêŠĂÖøćüéŤĕüšǰ	ĀøČĂÝŠć÷ǰ0V) [�] 
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øĎðìĊęǰ����2ǰǰBTN7960 BTS7960 43A DC Motor Drive Module 

 

���ǰĀúĆÖÖćøĒúąÖćøìĈÜćî×ĂÜǰReed Switch 

�����ǰĀúĆÖÖćø×ĂÜǰReed Switch 

øĊéÿüĉêàŤǰ	Reed switch) ÙČĂǰĒöĘÖđîêĉÖđàîđàĂøŤìĊęöĊúĆÖþèąđðŨîĒïïĀîšćÿĆöñĆÿǰàċęÜēé÷

ðÖêĉìĆęüĕðĒúšüǰÝąđðŨîĀîšćÿĆöñĆÿĒïïðÖêĉđðŗéǰ	Normally Open : NO)ÿüĉêàŤîĊĚÝąìĈÜćîēé÷ĂćýĆ÷

ÿîćöĒöŠđĀúĘÖǰàċęÜĂćÝÝąđĀĘîĒöŠđĀúĘÖëćüøǰĀøČĂĒöŠđĀúĘÖĕôôŜćÖĘĕéšǰĒñŠîĀîšćÿĆöñĆÿÝąìĈöćÝćÖÿćøìĊę

öĊñúêŠĂÿîćöĒöŠđĀúĘÖǰ	ferromagnetic) ĒúąêĉéêĆĚÜĂ÷ĎŠõć÷ĔîÖøąđðćąĒÖšüđúĘÖėìĊęöĊÖćøđêĉöÖŢćàđÞČęĂ÷ǰ

đóČęĂìĈĔĀšÖćøêĆéêŠĂÖćøÿŠÜÖøąĒÿĕôôŜćĕéšđøĘü÷ĉęÜ×ċĚî 

 

 

 

 

 

 

øĎðìĊęǰ�����ǰReed Switch 

 

2.�.2 ÖćøìĈÜćî×ĂÜǰReed Switch 

ĔîÖćøĔßšÜćîǰÝą÷ċéøĊéÿüĉêàŤĕüšìĊęêĆüÖøąïĂÖÿĎïéĆÜøĎðǰēé÷êĆüÖøąïĂÖÿĎïêšĂÜìĈÝćÖ

ĂúĎöĉđîĊ÷öǰúĎÖÿĎïêšĂÜöĊÙčèÿöïĆêĉđðŨîĒöŠđĀúĘÖëćüøǰàċęÜÖćøĔßšøĊéÿüĉêàŤöĊÙüćöÿąéüÖĔîđøČęĂÜ×ĂÜÖćø

êĉéêĆĚÜìĊęÜŠć÷ÖüŠćúĉöĉêÿüĉêàŤìĆęüĕð ÖćøìĈÜćîǰđöČęĂúĎÖÿĎïđÙúČęĂîìĊęđ×šćÿčéǰĂĈîćÝĒöŠđĀúĘÖìĊęêĆüúĎÖÿĎïÝąĕð

éċÜéĎéĔĀšĀîšćÙĂîĒìÙ×ĂÜøĊéÿüĉêàŤêŠĂÖĆîǰàċęÜðÖêĉĀîšćÙĂîĒìÙÝąđðŨîĀîšćÙĂîĒìÙðÖêĉđðŗéǰđöČĂ
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úĎÖÿĎïđÙúČęĂîìĊęöćêøÜÖĆïêĈĒĀîŠÜ×ĂÜøĊéÿüĉêàŤǰøĊéÿüĉêàŤÖĘÝąðŗéüÜÝøǰĒúąđöČęĂúĎÖÿĎïđÙúČęĂîìĊęĂĂÖĕð

êøÜÖĆïêĈĒĀîŠÜ×ĂÜøĊéÿüĉêàŤêĆüîĂÖǰĂĈîćÝĒöŠđĀúĘÖ×ĂÜúĎÖÿĎïÖĘÝąéċÜéĎéĔĀšøĊéÿüĉêàŤðŗéüÜÝøđßŠîÖĆî 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ�����ǰÖćøìĈÜćî×ĂÜǰReed Switch 

 

���ǰǰĀúĆÖÖćøéĎĒúñĎšðśü÷êĉéđêĊ÷ÜÝćÖĀúĆÖÖćøĒóì÷Ť 

 ĒñúÖéìĆïđÖĉéÝćÖÖćøìĊęñĎšðśü÷îĂîĂ÷ĎŠïîđêĊ÷ÜđðŨîđüúćîćîǰìĈĔĀšïøĉđüè×ĂÜðčśö

ÖøąéĎÖ×ćé  đúČĂéđêĉïēê×ċĚîìĊęñĉüĀîĆÜìĈĔĀšđàúúŤïćÜÿŠüîêć÷ĒúąĒñú÷ĆÜÙÜúčÖúćöǰĀćÖĕöŠóúĉÖêĆü

ñĎšðśü÷ĂćÝđÖĉé×ċĚîĕéšĀúć÷ÝčéđßŠîìšć÷ìĂ÷ÿąïĆÖ×šĂýĂÖÿąēóÖÖšîÖïÿšîđìšćđðŨîêšîǰĔîøą÷ąĒøÖĂćÝ

đÖĉéÖćøúĂÖđÞóćąìĊęñĉüĀîĆÜĒêŠđöČęĂđüúćñŠćîĕðĂćÝĀúčéúĂÖĕðëċÜßĆĚîÖúšćöđîČĚĂĀøČĂĂćÝëċÜÖøąéĎÖĒúą

đöČęĂøŠćÜÖć÷×ćéĒÙúîǰñĉüĀîĆÜàċęÜìĈĀîšćìĊęðÖðŗéöĊēĂÖćÿĔîÖćøêĉéđßČĚĂđóĉęööćÖ×ċĚîüĉíĊÖćøðŜĂÜÖĆîĒúą

ĀúĊÖđúĊę÷ÜĕöŠĔĀšđÖĉéđêĊ÷ÜÖéìĆïđöČęĂñĎšðśü÷×÷ĆïêĆüđĂÜĕöŠĕéšǰéĆÜîĆĚîĀîšćìĊę×ĂÜñĎšéĎĒúÙüøóúĉÖêĆüñĎšðśü÷ìčÖėǰ

2 ßĆęüēöÜéšü÷ìŠćîĂîĔĀöŠǰđßŠîǰîĂîĀÜć÷ĒúąêąĒÙÜǰĀúĊÖđúĊę÷ÜøĂ÷÷Ćï×ĂÜđÿČĚĂñšćǰēé÷Öćøðøąđöĉî

ÿõćó×ĂÜñĉüĀîĆÜđóČęĂìĈÙüćöÿąĂćéǰÙüøöĊĂčðÖøèŤđÿøĉöđóČęĂúéÖćøÖéìĆïđßŠîôĂÜîĚĈìĊęîĂîđðśćúö

ĀöĂîñšćîčŠöđÝúĀîčîðčśöÖøąéĎÖÿĈĀøĆïüĉíĊðŜĂÜÖĆîÖćøđÖĉéĒñúÖéìĆïĕéšéĆÜîĊĚǰǰ[�] 

ǰǰǰ ��ǰÝĆéìŠćîĂîĔĀšđĀöćąÿöǰĒúąóúĉÖêąĒÙÜêĆüđðúĊę÷îìćÜìčÖǰ�ǰßĆęüēöÜǰ 

ǰǰǰǰǰǰǰǰǰǰǰ�ǰìŠćîĂîêąĒÙÜÖċęÜĀÜć÷ǰĔĀšÿąēóÖđĂĊ÷Üǰ��ǰĂÜýć 

ǰǰǰǰǰǰǰǰǰǰǰ�ǰìŠćîĂîĀÜć÷ýĊøþąÿĎÜǰ��ǰĂÜýć 

ǰǰǰǰ ��ǰĔßšìĊęîĂîÖøąÝć÷ĒøÜÖéìĆïǰđßŠîìĊęîĂîúöǰìĊęîĂîēôöǰ 

ǰǰǰǰ ��ǰĔßšĀöĂîøĂÜĔêšîŠĂÜǰđóČęĂ÷ÖÿšîđìšćúĂ÷ǰ 

ǰǰǰǰ ��ǰúéÖćøđÖĉéĒøÜđÿĊ÷éÿĊǰēé÷ĔßñšćøĂÜĔîÖćø÷ÖêĆüǰ 
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ǰǰǰǰ ��ǰĔßšĒñŠîǰpolyurethane foam ðŗéïøĉđüèðčśöÖøąéĎÖǰđßŠîïøĉđüèÖšîÖïǰĒúą

đðŗéðøąđöĉîàĚĈìčÖǰ�ǰßĆęüēöÜ 

ǰǰǰ ��ǰĀöĆęîêøüÝéĎñĉüĀîĆÜǰïøĉđüèðčśöÖøąéĎÖêŠćÜėǰìčÖÙøĆĚÜìĊęöĊÖćøìĈÙüćöÿąĂćé

øŠćÜÖć÷ĀøČĂóúĉÖêąĒÙÜêĆüǰđðúĊę÷îìŠć 

ǰǰǰ ��ǰéĎĒúñĉüĀîĆÜĔĀšÿąĂćéßčŠößČĚîǰÖøèĊñčšðśü÷ÖúĆĚîĂčÝÝćøąǰĀøČĂðŦÿÿćüąĕöŠĕéšǰÙüøĔßš

ñúĉêõĆèæŤðøąđõìĂĂ÷đöšîìøŤđßŠîüćÿúĊìćïćÜėđóČęĂđÙúČĂïñĉüĀîĆÜðŜĂÜÖĆîÖćøøąÙć÷đÙúČĂÜÝćÖÖćø

ÿĆöñĆÿÖĆïÿĉęÜ×ĆïëŠć÷ǰ<�> 

 

2.� ÖćøýċÖþćÖćøĂĂÖĒïïđßĉÜüĉýüÖøøöýćÿêøŤ×ĂÜǰSolidWorks 

����� ìĈÙüćöøĎšÝĆÖÖĆïǰSolidWorks 

ÖćøĂĂÖĒïïĒúąđ×Ċ÷îĒïïđðŨî×ĆĚîêĂîóČĚîåćîìĊęÝĈđðŨîÿĈĀøĆïÖćøÿøšćÜñúĉêõĆèæŤ

ßĉĚîĔéßĉĚîĀîċęÜ×ċĚîöćǰéĆÜîĆĚîǰÖćøđúČĂÖĔßšÜćîàĂôêŤĒüøŤÿĈĀøĆïÖćøđ×Ċ÷îĒïïĒúąĂĂÖĒïïđðŨîÿĉęÜìĊę

ÿĈÙĆâ÷ĉęÜǰĒúąĀîċęÜĔîēðøĒÖøöÿĈĀøĆïÖćøĂĂÖĒïïĒúąđ×Ċ÷îĒïïìĊęĕéšøĆïÙüćöîĉ÷öđðŨîĂ÷ŠćÜÿĎÜĔî

ðŦÝÝčïĆîîĊĚÖĘÙČĂǰSolidWorks 

x øĎšÝĆÖÖĆïēðøĒÖøöǰSolidWorks 

x ĀúĆÖÖćøÜŠć÷ėǰ×ĂÜÖćøìĈÜćîïîēðøĒÖøöǰSolidWorks 

x ÙĈýĆóìŤìĆęüĕð×ĂÜēðøĒÖøöǰSolidWorks ìĊęÙüøìøćïÖŠĂîđøĉęöêšîĔßšÜćî 

 

 
øĎðìĊęǰ2.�.1 ēðøĒÖøöǰSolidWorks 
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����� óČĚîåćîÖćøĂĂÖĒïïēé÷ēðøĒÖøöǰSolidWorks 

ÖŠĂîìĊęÝąđøĉęöêšîđøĊ÷îøĎšÖćøìĈÜćîìĆĚÜĀöéǰđøćÝąöćìĈÙüćöđ×šćĔÝÖĆïÖøąïüîÖćø

ìĈÜćî×ĆĚîóČĚîåćî×ĂÜǰSolidWorks đÿĊ÷ÖŠĂîǰàċęÜÖćøýċÖþćÖćøìĈÜćîóČĚîåćîĔĀšđ×šćĔÝĂ÷ŠćÜëŠĂÜĒìšǰ

ÝąßŠü÷ĔĀšñĎšĂŠćîÿćöćøëĔßšēðøĒÖøöđóČęĂÖćøĂĂÖĒïïĕéšĂ÷ŠćÜöĊðøąÿĉìíĉõćóìĊęÿčé 

x ĒîüÙĉéĔîÖćøđ×Ċ÷îĒïïĒúąĂĂÖĒïïēé÷ĔßšēðøĒÖøöǰSolidWorks 

x ÖćøĂĂÖĒïïìĈĕéšéšü÷ÖćøÿđÖĘêßŤóČĚîñĉüǰ2 öĉêĉǰĒúšüìĈÖüćéđîČĚĂÜćîĔĀšđðŨîǰ�

öĉêĉ 

x ēðøĒÖøöǰSolidWorks ÿćöćøëÿøšćÜÜćîǰ3 öĉêĉēé÷ÖćøđêĉöĒúąÖćøêĆéĂĂÖ 

×ĂÜđîČĚĂÜćî 

x đìĂöǰ 	Terminology) ĒúąÙĈý Ćóì Ťì Ċ ę ÿ ĈÙ ĆâĔîÖćøĔß š Üćî ēðøĒÖøöǰ

SolidWorks 

x ÿŠüîðøąÖĂïìĊęÙüøìĈÙüćöđ×šćĔÝ 

x đøĊ÷îøĎšĒúąđ×šćĔÝÖćøĔßšǰSketch Snaps 

����� ÖćøÿøšćÜßĉĚîÜćîđïČĚĂÜêšîǰ	Parts) 

Ýčéđøĉęöêšî×ĂÜÖćøđ×Ċ÷îĒïïĒúąĂĂÖĒïïǰÖĘÙČĂÖćøÿøšćÜßĉĚîÜćîđïČĚĂÜêšîìĊęđøĊ÷ÖüŠćǰ

Part ×ċĚîöćÖŠĂîǰàċęÜǰPart ÝąđðŨîÿŠüîðøąÖĂïóČĚîåćîìĊęÝąëĎÖîĈöćðøąÖĂïøüöÖĆîÖúć÷đðŨî

ßĉĚîÜćîìĊęöĊ×îćéĔĀâŠĒúąöĊÙüćöàĆïàšĂî×ċĚîǰĒúąëĎÖîĈĕðĔßšĔîÖćøÿøšćÜñúĉêõĆèæŤ×ċĚîöć 

x ÖćøđðŗéēðøĒÖøöǰ	Start Program) 

x ÖćøÿøšćÜßĉĚîÜćîǰ	Part) ĔĀöŠ 

x ÖćøêĆĚÜÙŠćĀîŠü÷ìĊęĔßšÜćîĔĀšđðŨîöĉúúĉđöêø 

x ÖćøÿđÖĘêßŤõćóǰ	Sketch) 

x Öćøđ×Ċ÷îĒïïÿĊęđĀúĊę÷öǰ	Rectangle) 

x ÖćøÖĈĀîé×îćéĒúąÖćøđðúĊę÷î×îćéǰ	Dimension) 

x ÖćøđóĉęöđîČĚĂ×ĂÜßĉĚîÜćîǰ	Extrude) 

x ÖćøÿđÖĘêßŤõćó×ĂÜĒÖîìøÜÖøąïĂÖǰ	Boss) 

x ÖćøÿøšćÜøĎìąúčēé÷ÖćøêĆéǰ	Cut) 

x ÖćøđÝćąøĎĔĀšìąúčǰēé÷ĔßšÙĈÿĆęÜǰExtrude Cut 

x ÖćøúïđĀúĊę÷öĒúąöčöǰēé÷ĔßšÙĈÿĆęÜǰFillet 

x ÖćøìĈßĉĚîÜćîĔĀšđðŨîĒñŠîïćÜǰēé÷ĔßšÙĈÿĆęÜǰShell 
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x ÖćøïĆîìċÖĕôúŤßĉĚîÜćîǰ	Save) 

x ÖćøđðúĊę÷î×îćé×ĂÜßĉĚîÜćî 

x ÖćøĒÿéÜõćóêĆéǰSection 

x ÖćøàĎöǰÖćøĀöčîǰÖćø÷šć÷ǰĒúąÖćøĒÿéÜõćóßĉĚîÜćîúĆÖþèąêŠćÜė 

x ÖćøĔßšêćøćÜĂĂÖĒïïßŠü÷ĒÖšĕ×ßĉĚîÜćî 

x òřÖÿøšćÜßĉĚîÜćîǰĒúąđøĊ÷îøĎšÖćøĔßšÙĈÿĆęÜ 

 

 

 

 

 

 

 

 

 

øĎðìĊę 2.�.3 ÖćøÿøšćÜßĉĚîÜćîđïČĚĂÜêšîǰ	Parts) 

 

����� ÖćøðøąÖĂïßĉĚîÜćîǰ	Assembly) 

ßĉĚîÿŠüî÷ŠĂ÷ėǰìĊęëĎÖđøĊ÷ÖüŠćǰPart Āúć÷ßĉĚîÝąëĎÖîĈöćðøąÖĂïđðŨîßĉĚîÜćîßĉĚîđéĊ÷üÖĆîǰ

àċęÜÖćøîĈǰPart öćðøąÖĂïÖĆîîĆĚîÝąëĎÖđøĊ÷ÖüŠć×ĆĚîêĂîǰAssembly Ēúą×ĆĚîêĂîÖćøðøąÖĂïÝą

ÿĈđøĘÝúčúŠüÜĕéšêšĂÜĂćýĆ÷ÖćøĂĂÖĒïïǰPart ìĊęöĊÙüćöÿĆöóĆîíŤÖĆîǰĒúąÿćöćøëðøąÖĂïđ×šćÖĆîĕéšéšü÷ 

x đøĉęöêšîÖćøÿøšćÜßĉĚîÜćîĔĀöŠ 

x ÖćøÿøšćÜ×Ăï×ĂÜßĉĚîÜćîǰ	Lip) 

x ÖćøđðúĊę÷îÿĊ×ĂÜßĉĚîÜćîǰ	Edit Color) 

x ÖćøðøąÖĂïßĉĚîÜćî 

x ÖćøÖĈĀîéÙüćöÿĆöóĆîíŤđóČęĂðøąÖĂïßĉĚîÜćî 

x đøĊ÷îøĎšĒúąđ×šćĔÝĀúĆÖÖćø×ĂÜÜćîðøąÖĂï 
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øĎðìĊęǰ2.�.4 ÖćøðøąÖĂïßĉĚîÜćîǰ	Assembly) 

 

����� ÖćøÿøšćÜõćóđ×Ċ÷îĒïïÞć÷ǰ	Drawing) 

ēðøĒÖøöǰSolidWorks ÝąöĊÙüćöÿćöćøëĔîÖćøßŠü÷ĔĀšñĎšĔßšÜćîÿćöćøëđ×Ċ÷îĒïï

õćóÞć÷ĕéšÜŠć÷ÖüŠćđéĉöǰàċęÜĀúĆÜÝćÖÖćøđ×Ċ÷îĒïïõćóÞć÷đÿøĘÝđøĊ÷ïøšĂ÷ĒúšüǰñĎšĔßšÜćîÖĘÝąÿćöćøë

êøüÝÿĂïÙüćöëĎÖêšĂÜĒúąÙüćöÿöïĎøèŤ×ĂÜßĉĚîÜćîĕéšĂ÷ŠćÜúąđĂĊ÷éǰàċęÜÝąÿĆöóĆîíŤÖĆïÙüćöëĎÖêšĂÜ

×ĂÜÖćøĂĂÖĒïïǰPart Ēúą×ĆĚîêĂîǰAssembly éšü÷ 

x ÖćøĒÖšĕ×ǰSheet Format 

x ÖćøÿøšćÜõćóđ×Ċ÷îĒïïÞć÷×ĂÜßĉĚîÜćîǰBox 

x ÖćøĔÿŠ×îćéĔîõćóĒïïÞć÷ 

x ÖćøĒÖšĕ××îćé×ĂÜßĉĚîÜćî 

x ÖćøĒìøÖǰName View ĀøČĂÖćøĒìøÖõćóÞć÷ǰ3 öĉêĉ 

x ÖćøóĉöóŤõćóđ×Ċ÷îĒïïÞć÷ǰ	Print) 

x ÖćøïĆîìċÖõćóđ×Ċ÷îĒïïÞć÷ǰ	Save) 

x ÖćøĔßšÙĈÿĆęÜßŠü÷ÖĈĀîé×îćéǰ	Annotations) 
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øĎðìĊę 2.�.5 ÖćøÿøšćÜõćóđ×Ċ÷îĒïïÞć÷ǰ	Drawing) 

 

����� ÖćøÿøšćÜǰCircular Pattern 

ñúĉêõĆèæŤïćÜßîĉéÝąöĊúĆÖþèąÖćøìĈÜćîĂ÷ĎŠøĂïĒÖîĀöčîǰàċęÜĔîïćÜÙøĆĚÜñĎšĂĂÖĒïï

ÝąêšĂÜÿøšćÜøć÷úąđĂĊ÷éïćÜÿŠüîìĊęđĀöČĂîėǰÖĆîøĂïĒÖîĀöčîǰēé÷×ĆĚîêĂîêŠćÜėǰđĀúŠćîĊĚÝąìĈĕéšÜŠć÷

×ċĚîēé÷ÖćøĔßšÿĎêøÙĈîüèïîēðøĒÖøöǰSolidWorks àċęÜÝąßŠü÷ĔĀšñĎšĂĂÖĒïïÿćöćøëÿøšćÜßĉĚîÜćîĕéš

ÜŠć÷×ċĚîǰĂĊÖìĆĚÜÖćøđðúĊę÷îĒðúÜêŠćÜėǰÖĘĕöŠÖŠĂĔĀšñĎšĂĂÖĒïïêšĂÜÙĈîüèêĈĒĀîŠÜĀøČĂ×îćéĔéėǰéšü÷

êĆüđĂÜĂĊÖ 

x ÖćøÿøšćÜßĉĚîÿŠüîǰBase ĒúąÖćøÿøšćÜúĆÖþèąìĊęÝąìĈǰPattern 

x ÖćøÿøšćÜǰCircular Pattern ēé÷ÖćøÖĈĀîéĒÖîĀöčî 

x ÖćøÿøšćÜǰCircular Pattern ēé÷ÖćøĔßšÿöÖćø 

x ÖćøìéÿĂïÿöÖćøìĊęđ×Ċ÷î×ċĚî 

x ÖćøĔßšÙĈÿĆęÜĒúąÖćøÿøšćÜÜćîìĊęàĆïàšĂîöćÖ×ċĚî 

 

����� ÖćøÿøšćÜÿĈđîćǰéšü÷ÙĈÿĆęÜǰLinear Pattern 

îĂÖÝćÖÖćøÿøšćÜÿŠüîðøąÖĂïìĊęđĀöČĂîÖĆîøĂïĒÖîĀöčîĒúšüǰĔîïćÜÙøĆ ĚÜñĎ šĔßšÖĘ

ÝĈđðŨîêšĂÜÿøšćÜÿŠüîðøąÖĂïìĊęđĀöČĂîÖĆîïîøąîćïđéĊ÷üÖĆîéšü÷ǰàċęÜēðøĒÖøöǰSolidWorks ÖĘ÷ĆÜÙÜ

öĊÙĈÿĆęÜìĊęßŠü÷ĔĀšñĎšĔßšÜćîÿćöćøëìĈÿĈđîćĀøČĂÿøšćÜÿŠüîðøąÖĂïìĊęđĀöČĂîÖĆîïîøąîćïđéĊ÷üÖĆîĕéš

ēé÷öĊ×ĆĚîêĂîđóĊ÷ÜĕöŠÖĊę×ĆĚîêĂîđìŠćîĆĚîǰàċęÜÝąĔĀšñúìĊęëĎÖêšĂÜǰĒöŠî÷ĈÖüŠćÖćøÿøšćÜßĉĚîÜćîàĚĈėǰÖĆîéšü÷

êĆüđĂÜĂĊÖéšü÷ 
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x ÖćøÿøšćÜßĉĚîÜćîǰBase 

x ÖćøÿøšćÜøĎđÝćąĒúąßŠĂÜøąïć÷ÙüćöøšĂîēé÷üĉíĊǰLinear Pattern 

x ÖćøÿøšćÜßĉĚîÜćîìĊęöĊÙüćöàĆïàšĂîĒúąđøĊ÷îøĎšÖćøĔßšÙĈÿĆęÜđóĉęöđêĉö 

 

����� ÖćøÿøšćÜøąîćïǰPlane 

ÖćøĂĂÖĒïïñúĉêõĆèæŤßĉĚîĔéßĉĚîĀîċęÜ×ċĚîöćîĆĚîǰĂćÝÝąöĊÿŠüîðøąÖĂïêŠćÜėǰìĊęàĆïàšĂîǰ

ĒúąëĎÖÝĆéüćÜêŠĂÖĆîĂ÷ĎŠĔîøąîćïìĊęĒêÖêŠćÜÖĆîǰéĆÜîĆĚîÖŠĂîÖćøĂĂÖĒïïßĉĚîÜćîìĊęàĆïàšĂîǰñĎšĂĂÖĒïï

ÝċÜêšĂÜĔßšÝĉîêîćÖćøĒúąìĈÙüćöđ×šćĔÝÖĆïßĉĚîÜćîìĊęêšĂÜÖćøĂĂÖĒïïđÿĊ÷ÖŠĂîǰüŠćêšĂÜÖćøĔĀšöĊ

ÿŠüîðøąÖĂïÿŠüîĔéĂ÷ĎŠĔîøąîćïĔéǰĕöŠđßŠîîĆĚîĒúšüÖĘÝąĕöŠÿćöćøëÿøšćÜßĉĚîÜćîîĆĚîĂĂÖöćĕéš Ă÷ŠćÜ

ÿöïĎøèŤĂ÷ŠćÜĒîŠîĂî 

x üĉíĊÖćøÿøšćÜǰPlane 

x đøĊ÷îøĎšÖćøÿøšćÜÜćîǰ	Part) ēé÷ĔßšÙĈÿĆęÜǰPlane 

 

 

 

 

 

 

 

 

øĎðìĊęǰ2.�.8 ÖćøÿøšćÜøąîćïǰPlane 

 

����� ÖćøÿøšćÜßĉĚîÜćîǰēé÷ĔßšÙĈÿĆęÜǰLoft 

đöČęĂìĈÙüćöđ×šćĔÝÖĆïøąîćï×ĂÜüĆêëčđðŨîĂ÷ŠćÜéĊĒúšüǰîĆÖĂĂÖĒïïÖĘÝąÿćöćøëÿøšćÜ

üĆêëčìĊęöĊÙüćöàĆïàšĂîǰĒúąöĊöčööĂÜÝćÖĀúć÷øąîćïĕéšĂ÷ŠćÜëĎÖêšĂÜǰĒêŠĔîïćÜÙøĆĚÜÖćøÿøšćÜüĆêëč

êŠćÜėǰđĀúŠćîĊ ĚĂćÝĕöŠÿćöćøëÿøšćÜ×ċ ĚîöćĕéšÜŠć÷ėǰēé÷ĔßšÙĈÿĆ ęÜìĆ ęüĕðǰéĆÜîĆ ĚîÖćøðøą÷čÖêŤÙĈÿĆęÜ

ïćÜĂ÷ŠćÜǰđßŠîǰLoft đóČęĂÖćøÿøšćÜđîČĚĂüĆêëč×ċĚîöćǰÖĘÝąìĈĔĀšÖćøÿøšćÜßĉĚîÜćîÿćöćøëÿĈđøĘÝúčúŠüÜĕéš

ÜŠć÷×ċĚî 

 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



16 

 

x ÖćøÿøšćÜøąîćïĂšćÜĂĉÜǰēé÷ĔßšÙĈÿĆęÜǰPlane 

x ÖćøÿøšćÜđÿšî×ĂïøĎð 

x üĉíĊÖćøÙĆéúĂÜđÿšîÿđÖĘêßŤ 

x üĉíĊÖćøÿøšćÜßĉĚîÜćîéšü÷ÙĈÿĆęÜǰLoft 

x ÖćøÿøšćÜÙüćöđ×šćĔÝÖćøĔßšøąîćïĒúąÙĈÿĆęÜǰLoft ìĊęöĊÙüćöàĆïàšĂîöćÖ×ċĚî 

 

������ ÖćøÿøšćÜßĉĚîÜćîéšü÷ÖćøĀöčîĒúąÖćøÖüćé 

üĆêëčìĊęøĎðìøÜÿööćêøÖĆîǰöĊÿŠüîēÙšÜđüšćǰêćöÖćøĂĂÖĒïï×ĂÜîĆÖĂĂÖĒïïǰñĎšĂĂÖĒïï

ĒúąîĆÖđ×Ċ÷îĒïïìĆĚÜĀúć÷ǰÿćöćøëĔßšÙĈÿĆęÜĔîÖćøÿøšćÜüĆêëčđĀúŠćîĆĚî×ċĚîöćǰēé÷ĔßšĀúĆÖÖćøĀöčîĒúą

Öüćéǰ×ĂÜđÿšîÿđÖĘêßŤøĂïĒÖîĀöčîìĊęÖĈĀîé×ċĚîǰđóČęĂĔĀšđÖĉéÖćøđêĉöđîČĚĂßĉĚîÜćîǰìĈĔĀšßĉĚîÜćîìĊęĕéšÝą

öĊúĆÖþèąÿööćêøÖĆîǰìĆĚÜ÷ĆÜÿćöćøëĔßšÙĈÿĆęÜđóČęĂÿøšćÜßĉĚîÜćîìĊęöĊúĆÖþèąàĆïàšĂî×ċĚîöćĕéšǰēé÷ÖćøĔßš

ÙĈÿĆęÜðøąÖĂïÖĆî 

x ÖćøÿøšćÜǰProfile ĒúąÖĈĀîé×îćéßĉĚîÜćî 

x ÖćøÿøšćÜßĉĚîÜćîēé÷ÖćøĀöčîǰRevolve Boss/Base 

x ÖćøÿøšćÜǰProfile đóČęĂÿøšćÜßĉĚîÿŠüîēé÷ÖćøÖüćéǰSwept Boss/Base 

x ÖćøÿøšćÜĀîšćêĆéßĉĚîÜćîÿĈĀøĆïÖćøÖüćéßĉĚîÜćî 

x ÿøšćÜßĉĚîÿŠüîēé÷ÖćøÖüćéĀîšćêĆéßĉĚîÜćîǰSwept Boss/Base 

x ÖćøêĆéđîČĚĂÜćî 

x Öćøúïöčö×ĂïßĉĚîÜćîǰFillet 

x ÖćøđøĊ÷îøĎšÖćøĔßšÙĈÿĆęÜĔîÖćøÿøšćÜßĉĚîÜćîìĊęöĊúĆÖþèąđÞóćą 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ2.�.9ǰÖćøÿøšćÜßĉĚîÜćîéšü÷ÖćøĀöčîĒúąÖćøÖüćé 
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������ ÖćøÖüćéđóČęĂêĆéßĉĚîÜćîĒúąÖćøÿøšćÜÿðøĉÜ 

ÖćøÿøšćÜüĆêëčìĊęúĆÖþèąøĎðìøÜìĊęÿööćêøÖĆîǰĔîïćÜßĉĚîÜćîñĎšĂĂÖĒïïöĊÙüćöêšĂÜÖćø

ìĊęÝąêĆéđîČĚĂüĆêëčĂĂÖǰēé÷ÖćøĔßšÙĈÿĆęÜóĉđýþĔîÖćøĀöčîêĆéüĆêëčǰđóČęĂĔĀšĕéšÿŠüîêĆéìĊęöĊúĆÖþèąÿööćêø

đßŠîđéĊ÷üÖĆîÖĆïßĉĚîÜćîǰĀøČĂÖøąìĆęÜÖćøĔßšÙĈÿĆęÜđóČęĂÿøšćÜßĉĚîÜćîìĊęúĆÖþèąđÞóćąêĆüǰēé÷ĔßšÙĈÿĆęÜÖćø

ĀöčîĒúąÖćøÖüćéîĆęîđĂÜ 

x ÖćøÿøšćÜǰProfile đóČęĂÿøšćÜßĉĚîÜćî 

x ÖćøÿøšćÜßĉĚîÜćîēé÷ÖćøĔßšÙĈÿĆęÜǰRevolve Boss/Base 

x ÖćøêĆéßĉĚîÜćîéšü÷ÖćøÖüćéǰēé÷ĔßšÙĈÿĆęÜǰRevolve Cut 

x ÖćøÿøšćÜÿðøĉÜēé÷ÙĈÿĆęÜǰHelix 

x ÖćøđóĉęöđîČĚĂÜćîĔĀšÿðøĉÜéšü÷ÙĈÿĆęÜǰSwept Boss/Base 

x Öćøðøą÷čÖêŤÙĈÿĆęÜđóČęĂÿøšćÜßĉĚîÜćî 

 

������ ÖćøÿøšćÜßĉĚîÜćîēé÷ÖćøúïöčöǰFillet 

ĔîÖćøĂĂÖĒïïĒúąđ×Ċ÷îĒïïéšü÷ēðøĒÖøöǰ SolidWorks îĆ ĚîǰìćÜñĎ šĂĂÖĒïï

ÿćöćøëđúČĂÖĔßšÙĈÿĆęÜĔîÖćøÿøšćÜßĉĚîÜćîđéĊ÷üÖĆîēé÷ĂćÝÝąĔßšÙĈÿĆęÜìĊęĕöŠđĀöČĂîÖĆîÖĆïñĎšĂĂÖĒïïĂĊÖ

ìŠćîĀîċęÜĕéšǰĔîïćÜÖøèĊÖćøĂĂÖĒïïéšü÷Öćøúïöčö×ĂÜßĉĚîÜćîÖĘÿćöćøëìĈĕéšǰàċ ęÜÝąìĈĔĀšĕéš

ßĉĚîÜćîìĊęöĊÙüćöÿöïĎøèŤöćÖÖüŠćÖćøĔßšÙĈÿĆęÜĂČ ęîǰĒúąÖćøúïöčöđóČęĂÿøšćÜßĉĚîÜćîîĆĚî÷ĆÜđðŨîÖćø

đÿøĉöÿøšćÜìĆÖþąÿĈĀøĆïÜćîìĊęöĊÙüćöúąđĂĊ÷éöćÖ÷ĉęÜ×ċĚîǰĔîÖćøĂĂÖĒïïßĉĚîÜćîĂČęîėǰĂĊÖéšü÷ 

x ÖćøÿøšćÜßĉĚîÿŠüîĀúĆÖǰBase 

x Öćøúï×Ăïöčöǰēé÷ÙĈÿĆęÜǰFillet 

x ÖćøǰFillet éšü÷ÙŠćøĆýöĊìĊęĒêÖêŠćÜÖĆî 

x ÖćøÿøšćÜǰPin Connector 

x ÖćøÿøšćÜøĎ÷ċééšćî×šćÜ 

x ÖćøÿøšćÜǰThe Pin Mini DIN Connector 

x ÖćøđÝćąøĎìĈǰPin Holes 
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øĎðìĊęǰ2.�.12 ÖćøÿøšćÜßĉĚîÜćîēé÷ÖćøúïöčöǰFillet 

 

������ ÖćøÝĆïÙĎŠđóČęĂÖćøðøąÖĂïßĉĚîÜćî 

ĀúĆÖÖćøìĊęĔßšĔîÖćøÝĆïÙĎŠßĉĚîÜćîđ×šćéšü÷ÖĆîǰđðŨîĀúĆÖÖćøìĊęöĊÙüćöÿĈÙĆâöćÖǰàċęÜñú

×ĂÜÖćøÝĆïÙĎŠðøąÖĂïßĉĚîÜćî÷ŠĂ÷îĆĚîǰÝąÿŠÜñúēé÷êøÜêŠĂÙüćöÿćöćøëĔîÖćøìĈÜćî×ĂÜßĉĚîÜćî

ðøąÖĂïǰøüöĕðëċÜÖćøüĉđÙøćąĀŤñú×ĂÜÖćøĂĂÖĒïïĔîøĎðĒïïêŠćÜėǰéšü÷ 

x ÖćøîĈǰParts öćðøąÖĂïÖĆîĔîÜćîǰAssembly 

x ÖćøðøąÖĂïÿúĆÖ÷ċéßĉĚîÜćî 

x ÖćøÝĆïÙĎŠĒïïĂĆêēîöĆêĉ 

x ÖćøêøüÝÿĂïÙüćöÿĆöóĆîíŤ 

x ÖćøĒ÷Öǰ	Explode) Ēúąøüöǰ	Collapse) ßĉĚîÜćîðøąÖĂï 

x ÖćøĒÖšĕ×ǰExploded View 

 

������ ÖćøÿøšćÜÜćîēúĀąĒñŠîǰSheet Metal 

ĔîÜćîĂčêÿćĀÖøøöìĊęđðŨîÜćîēúĀąĒñŠîǰĂ÷ŠćÜđßŠîǰCASE ×ĂÜĂčðÖøèŤÙĂöóĉüđêĂøŤǰ

ÖøąēðøÜøë÷îêŤǰĀøČĂĒöšÖøąìĆęÜÜćîÜŠć÷ėǰĂ÷ŠćÜđßŠîÖúŠĂÜøĆïÝéĀöć÷ǰìĆĚÜĀúć÷îĊĚÖĘÝąöĊÖćøĂĂÖĒïï

Ēúąđ×Ċ÷îĒïïđóČęĂĔĀšÿćöćøëîĈĒñŠîēúĀąĕðìĈÖćøóĆï×ċĚîøĎðǰĀøČĂéĈđîĉîÖćøñúĉêĔîøĎðĒïïêŠćÜėǰ

ÖĆîǰĒêŠđîČęĂÜéšü÷Öćøđ×Ċ÷îĒïïÙúĊęîĆĚîǰöĊÙüćö÷čŠÜ÷ćÖÿĈĀøĆïîĆÖĂĂÖĒïïǰēðøĒÖøöǰSolidWorks ÝċÜ

ĕéšöĊÖćøÿøšćÜÙĈÿĆęÜđóČęĂĔßšÿĈĀøĆïÖćøĂĂÖĒïïßĉĚîÜćîǰìĊęñúĉêÝćÖēúĀąĒñŠîǰàċęÜÿćöćøëĂĂÖĒïï

ßĉĚîÜćîĕéšĂ÷ŠćÜÜŠć÷éć÷Ĕîøą÷ąđüúćĂĆîÿĆĚî 
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x Öćø÷ČéĒïïĒñŠîïćÜ 

x ÖćøÿøšćÜĒñŠîóĆï 

x ÖćøÿøšćÜĒñŠîÙúĊę 

x ÖćøêĆéñŠćîøĂ÷óĆï 

x ÖćøóĆï×ĂïßĉĚîÜćî 

x đøĊ÷îøĎšÖćøĂĂÖĒïïĒúąÖćøĔßšÙĈÿĆęÜÿøšćÜÜćîǰSheet Metal 

 

 
øĎðìĊęǰ2.�.14 ÖćøÿøšćÜÜćîēúĀąĒñŠîǰSheet Metal 

 

������ Öćøđ×Ċ÷îĒïïēÙøÜÿøšćÜĒúąÜćîđßČęĂöǰWeldments 

ÖćøĂĂÖĒïïÜćîēÙøÜÿøšćÜĒúąÜćîđßČęĂöđðŨîĂĊÖßĉĚîÜćîĀîċęÜǰìĊęđøĊ÷ÖĕéšüŠćöĊÙüćö

àĆïàšĂîĔîÖćøĂĂÖĒïïĒúąđ×Ċ÷îĒïïǰđóČęĂÝąÿČęĂÿćøĔĀšÖĆïñĎšìĊęîĈĒïïđ×Ċ÷îîĆĚîĕðĔßšÜćîĀøČĂîĈĕð

ñúĉêßĉĚîÜćîǰÿĈĀøĆïēðøĒÖøöǰSolidWorks ĒúšüǰÖćøĂĂÖĒïïÜćîēÙøÜÿøšćÜĀøČĂÜćîđßČęĂöÝąöĊ

ÙĈÿĆęÜóĉđýþĕüšĔĀšîĆÖĂĂÖĒïïìĆĚÜĀúć÷ÿćöćøëđúČĂÖĔßšĂ÷ŠćÜöĊðøąÿĉìíĉõćó 

x ÖćøÿøšćÜđÿšîǰPath ×ĂÜßĉĚîÜćî 

x ÖćøÿøšćÜÜćîéšü÷ÖćøǰInsert ßĉĚîÿŠüîÜćîêćöǰPath 

x ÖćøðŗéüĆêëčìĊęðúć÷đðŗé 

x ÖćøêĆéĒúąÖćø÷ČéüĆêëč 

x ÖćøÿøšćÜĒñŠîÜćî÷ċéßĉĚîÿŠüîÜćî 

x Öćøđ×Ċ÷îĒïïĒîüđßČęĂö 

x ìïìüîÙĈÿĆęÜĒúąÖćøĂĂÖĒïïÜćîǰWeldments đóČęĂîĈĕðĔßšÜćîÝøĉÜ [8] 
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øĎðìĊęǰ2.�.15 Öćøđ×Ċ÷îĒïïēÙøÜÿøšćÜĒúąÜćîđßČęĂöǰWeldments 

 

 

���ǰĀúĆÖÖćøìĈĔĀšđüĘïĒĂóóúĉđÙßĆęîìĈÜćîïîïĂøŤéǰESP32 ĒúąǰESP8266 ēé÷Ĕßš

ĀúĆÖÖćøǰSIPFFS ĔîÖćøđÖĘïĕôúŤĒúą×šĂöĎúêŠćÜė 

 

 
øĎðìĊęǰ���ǰĀúĆÖÖćøǰSIPFFS ĔîÖćøđÖĘïĕôúŤ 

x éćüîŤēĀúéđÙøČęĂÜöČĂĂĆðēĀúéĕôúŤ� https://github.com/esp8266/arduino-

esp8266fs-plugin/releases/download/0.2.0/ESP8266FS-0.2.0.zip. 

x ĒêÖĕôúŤđ×šćĕðìĊęǰ: 

<home_dir>Documents/Arduino/tools/ESP8266FS/tool/esp8266fs.jar 
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https://github.com/esp8266/arduino-esp8266fs-plugin/releases/download/0.2.0/ESP8266FS-0.2.0.zip
https://github.com/esp8266/arduino-esp8266fs-plugin/releases/download/0.2.0/ESP8266FS-0.2.0.zip
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øĎðìĊęǰ�����ǰĕúïøćúĊęìĊęĔßšÜćîøąïïǰSPIFFS 

 

x Restart Arduino IDE 

x đðŗéĀøČĂÿøšćÜǰArduino Sketch ×ċĚîöćǰĒúąđ×šćĕðēðøđÝĘÙǰ	đúČĂÖđöîĎǰSketch > 

Show Sketch Folder) 
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øĎðìĊęǰ�����ǰđÙøČęĂÜöČĂĂĆðēĀúéĕôúŤ 

x ÿøšćÜēôúŤđéĂøŤ data ×ċĚîöćǰĒúąđĂćĕôúŤìĊęêšĂÜÖćøĂĆðēĀúéđ×šćĕðĔîǰEspresso 

Lite üćÜĕüšĔî data 

 

øĎðìĊęǰ�����ǰđÙøČęĂÜöČĂĂĆðēĀúéĕôúŤĔîēôúđéĂøŤ 

 

ìéúĂÜÿøšćÜēÙšéêĆüĂ÷ŠćÜĔîǰindex.html 

<!DOCTYPE html> 

<html lang="en"> 

<head></head> 

<body> 

     <h1>Hello Espresso</h1> 

</body> 
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x đúČĂÖïĂøŤéĔĀšëĎÖêšĂÜǰĒúąðŗéǰSerial Monitors 

x đúČĂÖđöîĎǰTools > ESP8266 Sketch Data Upload. đöČęĂĂĆðēĀúéđÿøĘÝĒúšüÝą

×ċĚîüŠć SPIFFS Image Uploaded 

x đðŗéǰSerial port éĎÿëćîąêŠćÜǰė 

x AP (..........) ÙČĂßČęĂǰWi-Fi ìĊęðúŠĂ÷ĂĂÖĕðĔĀšđøćđßČęĂöêŠĂ 

x đ×šćđüĘïđïøćđàĂøŤéšü÷ǰIP : 192.168.4.1 

x ēÙšéêĆüĂ÷ŠćÜÝąĂŠćîĕôúŤĔîǰSPIFFS ÝąđÝĂǰindex.html ìĊęĂĆðēĀúéúÜĕð 

x ĒÿéÜÿëćîąÖćøđßČęĂöêŠĂ×ĂÜđøćđ×šćöćĔîǰSerial port 

 

øĎðìĊęǰ�����ǰüĉíĊÖćøđ×šćÿĎŠ Web Server ×ĂÜǰESP32/8266 

x úĂÜđ×šćǰIP : 192.168.4.1 ñúìĊęĕéšéĆÜõćó 2.7.� 

 

øĎðìĊęǰ�����ǰñúúĆóíŤìĊęĕéšÝćÖÖćøđÖĘïĕôúŤĕüšĔîǰSPIFFS 
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øĎðìĊęǰ�����ǰõćóøüöÖćøìĈÜćî×ĂÜĀúĆÖÖćøǰSPIFFS 

 

���ǰĀúĆÖÖćøǰWeb Server 

Web server ÙČĂēðøĒÖøöìĊęĂ÷ĎŠĒúąìĈÜćîïîđÙøČęĂÜòŦũÜǰServer (Host) ìĈĀîšćìĊęĔîÖćø

øĆïÙĈÿĆęÜÝćÖÖćøøšĂÜ×Ă×ĂÜòŦũÜǰClient (ēé÷ñŠćîìćÜǰBrowser) ĒúąðøąöüúñúÖćøìĈÜćîÝćÖÖćø

øšĂÜ×ĂéĆÜÖúŠćüǰĒúšüÿŠÜ×šĂöĎúÖúĆïĕð÷ĆÜđÙøČęĂÜ×ĂÜǰClient ìĊęøšĂÜ×šĂǰÿøčðÜŠć÷ėǰÖĘÙČĂǰWeb server ÙČĂ

ēðøĒÖøöìĊęÙĂ÷ĔĀšïøĉÖćøĒÖŠǰClient ìĊęøšĂÜ×šĂöĎúđ×šćöćēé÷ñŠćîǰBrowser  Web Server ìĊęĔßšÙČĂǰ

Internet Information Serverǰ(IIS)ǰđüĘïđàĉøŤôđüĂøŤǰÿćöćøëöĊĕéšǰ2 ÙüćöĀöć÷ǰÙČĂ 

x đÙøČęĂÜÙĂöóĉüđêĂøŤàċęÜĔĀšïøĉÖćøđüĘïĕàêŤǰñĎšĔßšđøĊ÷ÖßöĀîšćđüĘïĕàêŤĕéšēé÷ĔßšēóøēìÙĂúǰ

HTTP ñŠćîìćÜđüĘïđïøćüŤđàĂøŤ 

x ēðøĒÖøöÙĂöóĉüđêĂøŤǰìĊęìĈÜćîêćöÙčèÿöïĆêĉ×šćÜêšî 

�����ǰÖćøĔßšÜćî 

x đöČęĂñĎšĔßšðŜĂî÷ĎĂćøŤĒĂúǰ	URL) ĔîēðøĒÖøöđüĘïđïøćüŤđàĂøŤ 

x đÙøČęĂÜĕÙúĒĂîìŤÝąĒðúÜßČęĂēăÿêŤǰõć÷Ĕî÷ĎĂćøŤĒĂúđðŨîĕĂóĊĒĂéđéøÿ 

x đÙøČęĂÜĕÙúĒĂîìŤêĉéêŠĂÖĆïđÙøČęĂÜđüĘïđàĉøŤôđüĂøŤǰ ēé÷ðøÖêĉÝąĔßšēóøēìÙĂúǰ TCP 

óĂøŤêǰ80 

x đöČęĂìĈÖćøđßČęĂöêŠĂđÿøĘÝǰÝąĔßšēóøēìÙĂúǰHTTP ĔîÖćøđøĊ÷ÖĔßš×šĂöĎúìĊęêšĂÜÖćø 

�����ǰàĂôêŤĒüøŤđüĘïđàĉøŤôđüĂøŤìĊęĕéšøĆïÙüćöîĉ÷öÿĎÜÿčéǰ4 ĂĆîéĆï 

x Apache HTTP Server ÝćÖǰA 

x Internet Information Server (IIS) ÝćÖĕöēÙøàĂôìŤ 
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x Sun Java System Web Server ÝćÖàĆîǰĕöēÙøàĉÿđêĘöÿŤǰ	đéĉößČęĂǰSun ONE Web 

Server, iPlanet Web Server ĒúąǰNetscape Enterprise Server)Zeus Web Server ÝćÖǰZeus 

Technology [�] 

����ǰÖćøÿøšćÜǰApplication 

õćþćǰHTML ÙČĂǰõćþćìĊęĔßšĔîÖćøđ×Ċ÷î×šĂöĎú×ŠćüÿćøïîđüĘïǰàċęÜÖćøĒÿéÜ×šĂöĎúĔéǰėǰ

ïîēðøĒÖøöđüĘïïøćüđàĂøŤîĆĚîǰÝĈđðŨîêšĂÜöĊêĆüÙüïÙčöÖćøĒÿéÜñúǰđóČęĂìĈÖćøÿČęĂÿćøÖĆïēðøĒÖøö

đüĘïïøćüđàĂøŤüŠćêšĂÜÖćøĒÿéÜ×šĂöĎúđĀúŠćîĆĚîĂĂÖöćĔîøĎðĒïïĕĀîǰđßŠîǰêšĂÜÖćøĔĀšĒÿéÜøĎðĒïï

êĆüĂĆÖþøìĊęđðŨîĒïï êĆüĀîć đĂĊ÷Ü  ×ĊéđÿšîĔêš ĀøČĂÝąđðŨîÖćøĒÿéÜĒïïøĎðõćóǰĀøČĂêćøćÜÖĘĕéšǰ

đĀöČĂîĔîĀîšćđüĘïìĊęÙčèÖĈúĆÜĂŠćîĂ÷ĎŠǰèǰêĂîîĊĚìĊęÝąöĊ×šĂÙüćöĒúąøĎðõćóĒÿéÜĔĀšđĀĘî 

CSS  	Cascading Style Sheets
 đðŨîõćþćìĊęĔßšÖĈĀîéøĎðĒïï×ĂÜÿŠüîêŠćÜǰėǰĔî

đĂÖÿćøǰHTML ìĊęÝąîĈđÿîĂïîĀîšćđüĘïǰđßŠî ĒïïêĆüĂĆÖþøǰÿĊÿĆîǰđÿšî×Ăïǰ×îćéǰĒúąÿĊóČĚîĀúĆÜ×ĂÜ

ĀîšćđüĘï đðŨîêšîǰàċęÜĔîđüĘïĒĂóóúĉđÙßĆęîÖćøđøĊ÷îøĎšîĊĚÝąǰîĈđĂćǰBootstrap Framework đ×šćöćßŠü÷Ĕî

ÖćøêÖĒêŠÜĀîšćđü ĘïéĆÜî Ć ĚîñĎ šý ċÖþćÝ ċÜ ĕöŠÝĈđðŨîêšĂÜđ×Ċ÷îēÙšéǰCSS đĂÜđîČ ęĂÜÝćÖǰBootstrap 

Framework ĕéšÖĈĀîéøĎðĒïïöćĔĀšĂ÷ĎŠĒúšü 

PHP đðŨîǰõćþćēðøĒÖøöǰàċęÜĕöŠđĀöČĂîÖĆïǰõćþćǰHTML ìĊęđðŨîđóĊ÷ÜõćþćìĊęĔßšĔîÖćø

ĒÿéÜñúĀîšćđĂÖÿćøǰđßŠîǰ×šĂÙüćöǰĀøČĂǰøĎðõćóǰàċęÜõćþćǰPHP îĆĚîÝąìĈĀîšćìĊęøĆïĀøČĂĂŠćîÙĈÿĆęÜìĊę

Ùčèđ×Ċ÷îēÙšéĕüšéšü÷õćþćǰPHP ĒúšüìĈÜćîêćöÙĈÿĆęÜđĀúŠćîĆĚîǰđßŠîǰÖćøøĆïÙŠćĒúšüđÖĘïÙŠćúÜĔîêĆüĒðøǰ

ÖćøêĆéÿĉîĔÝ	ÖćøìĈàĚĈ, ÖćøüîúĎð
ǰĀøČĂĂćÝÝąìĈÜćîìĊęàĆïàšĂî×ċĚîǰđßŠîǰÖćøĂĆóĕôúŤ×šĂöĎúǰÖćøêĉéêŠĂ

ÖĆïåćî×šĂöĎúǰđðŨîêšî 

SQL  	Structured Query Language
 ÙČĂõćþćöćêøåćîÿĈĀøĆïÖćøìĈÜćîøŠüöÖĆï

åćî×šĂöĎúđßĉÜÿĆöóĆîíŤǰõćþćîĊĚöĊĔßšĔîøąïïåćî×šĂöĎúìĊęÿŠüîĔĀâŠîĉ÷öĔßšÖĆîǰđßŠîǰMySQL, Oracle, 

Microsoft SQL Server ĀøČĂǰSybase đðŨîêšî ÿøčðǰõćþćǰSQL ÖĘÙČĂõćþćìĊ ęĔß šĔîÖćøÝ ĆéÖćø

åćî×šĂöĎú×ĂÜǰWeb application ìĊęđøćÿøšćÜ×ċĚîöćîĆęîđĂÜ [1�] 
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�� 

ïììĊęǰ� 

ÖćøĂĂÖĒïïĒúąÖćøÝĆéìĈðøĉââćîĉóîíŤ 

ðøĉââćîĉóîíŤđøČęĂÜǰĶìĊęîĂîóúĉÖêąĒÙÜñĎšðśü÷ĂĆöóćêĂĆêēîöĆêĉêšîìčîêęĈķǰĕéšìĈÖćø

ĂĂÖĒïïēé÷ÖćøĔßšĕéšēé÷ÖćøÝĆéìĈîĂîóúĉÖêąĒÙÜñĎšðśü÷ĂĆêēîöĆêĉêšîìčîêęĈÝąöĊǰ�ǰÿŠüîĀúĆÖÙČĂÖćø

ĂĂÖĒïïēÙøÜÿøšćÜìĊęîĂîĔĀšĕéšöćêåćîÙúšć÷ìĊęîĂîǰ���ǰôčêđóČęĂĔĀšÿćöćøëĔßšøŠüöÖĆïìĊęîĂîìĆęüĕðĕéš

êćöïšćîñĎšðśü÷êĉéđêĊ÷ÜĒúąÖćøĂĂÖĒïïÖćøÙüïÙčööĂđêĂøŤéšü÷ PulseǰWidthǰModulationǰ(PWM)ǰ 

ĔĀšöĊÖćøðøĆïÙüćöđøĘüĒúąìĉýìćÜ×ĂÜöĂđêĂøŤĒúąÿćöćøëëŠć÷øĎðñĎšðśü÷îĈöćĒÿéÜïîĒĂóóúĉđÙßĆęîĕéš

ĂĊÖéšü÷ēé÷ÖćøÙüïÙčöÖćøìĈÜćîìĆĚÜöĂđêĂøŤĒúąÖćøëŠć÷øĎðîĆĚîÝąÿćöćøëÿĆęÜÜćîñŠćîēìøýĆóìŤĕéš

ìĆĚÜĀöéēé÷ÖćøÿĆęÜÜćîìĆĚÜĀöéÝąëĎÖÙüïÙčöñŠćîǰApplication ēé÷ÖćøĂĂÖĒïïÝąÙĈîċÜëċÜĀúĆÖÖćø

îĈĕðĔßšÝøĉÜēé÷ĂĂÖĒïïĔĀšðøĆïÙüćöđøĘüĕéšêćöÙüćöđĀöćąÿö×ĂÜñĎšðśü÷ĒúąÿĆęÜÖćøëŠć÷øĎðñĎšðśü÷öć

ĒÿéÜïîĀîšćĀúĆÖ×ĂÜǰApplication ĒúąìĊęÿĈÙĆâêšĂÜǰUser Friendly ÖĆïñĎšĔßšöćÖìĊęÿčééĆÜîĆĚîðøĉââć

îĉóîíŤìĊęîĈđÿîĂÝċÜöĊĀúĆÖÖćøìĊęđÖĊę÷ü×šĂÜéĆÜêŠĂĕðîĊĚǰÖćøĂĂÖĒïïēÙøÜÿøšćÜēé÷øüö ÖćøĂĂÖĒïï

ìćÜéšćîăćøŤéĒüøŤ ēôúŤüßćøŤê×ĂÜ ĶìĊęîĂîóúĉÖêąĒÙÜñĎšðśü÷ĂĆöóćêĂĆêēîöĆêĉêšîìčîêęĈķ  

øĎðĒïïēÙøÜÿøšćÜ×ĂÜìĊęîĂîìĊęĂĂÖĒïïĔîēðøĒÖøöǰSolidWorks  đÙøČęĂÜöČĂìĊęĔßšĔîÖćø

ìéúĂÜĒúąÖćøÝĆéđÖĘïñúÖćøìéúĂÜ 
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3.1ǰÖćøĂĂÖĒïïēÙøÜÿøšćÜēé÷øüö 

ǰǰǰǰǰǰǰǰǰǰǰǰ     
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ���ǰïúĘĂÖĕéĂąĒÖøö×ĂÜðøĉââćîĉóîíŤ 
 

ÖćøìĈÜćî×ĂÜìĊęîĂîÝąÿćöćøëìĈÜćîéšü÷öĂđêĂøŤĒúąÖćøĀöčî×ĂÜđóúćđóČęĂĔĀšđÖĉé

ÖćøóúĉÖêąĒÙÜêĆü×ĂÜìĊęîĂîìĈĔĀšñĎšðśü÷ĂĆöóćêöĊÖćøóúĉÖêĆüđóČęĂúéēĂÖćÿđÖĉéēøÙĒñúÖéìĆïĒúą

ÿćöćøëÿĆęÜÜćîÖćøóúĉÖêąĒÙÜ×ĂÜìĊęîĂîéšü÷ǰApplicationǰñŠćî Wi-Fi ĕð÷ĆÜĕöēÙøÙĂîēìøúđúĂøŤĂĊÖ

ìĆ ĚÜ÷ĆÜÿćöćøëëŠć÷øĎð×ĂÜñĎ šðśü÷ēé÷ÿŠÜøĎðöćĒÿéÜïîĀîšćǰApplicationǰĕéšĂĊÖéšü÷ēé÷ĔßšđóĊ÷Üǰ

ĕöēÙøÙĂîēìøúđúĂøŤǰ(Microcontroller)  ĒúąǰMotor Worm Gear đóĊ÷ÜÿĂÜêĆü 
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���ǰÖćøĂĂÖĒïïìćÜéšćîăćøŤéĒüøŤ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ���ǰÖćøĂĂÖĒïïĔîÿŠüîăćøŤéĒüøŤ 

 

 ÝćÖøĎðìĊęǰ���ǰĀúĆÖÖćøĂĂÖĒïïîĆĚîÝąĂíĉïć÷ÖćøìĈÜćîìĆĚÜĀöé×ĂÜăćøŤéĒüøŤđøĉęö

ÝćÖêĆüĒøÖÙČĂēöéĎúǰStep Down đóČ ęĂĔßšĔîÖćøÝŠć÷ĕôǰ�ǰēüúêŤđ×šćïĂøŤéĕöēÙøÙĂîēìøúđúĂøŤ ǰ

(Microcontroller) ĒúąïĂøŤéǰESP8266 ×ćǰD� D� ǰD7 ĒúąǰD� ÝąêŠĂđ×šćÖĆïêĆüïĂøŤéǰmotor 

drive ēé÷êŠĂđ×šćÖĆïǰRPWM LPWM REN ĒúąǰLEN êćöúĈéĆïêŠĂĕðÙČĂÖćøêŠĂǰVin (ǰĕôǰ�ǰēüúêŤǰ) 

ĒúąǰGND đ×šćìĊęêĆüǰMotor Drive éšü÷êŠĂĕðÙČĂÖćøĒðúÜĕôïšćîđðŨîǰ��ǰēüúêŤēé÷ÖćøĔßšǰSwitching 
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Power Supply öĊǰinput đðŨîĕôïšćîìĆęüĕðÿŠüîǰoutput îĈđ×šćĕðêŠĂÖĆïêĆüǰmotor driveǰēé÷êŠĂđ×šć

ÖĆïßŠĂÜǰVCC (ĕôǰ��ǰēüúêŤ)ǰĒúąßŠĂÜǰGNDǰĒúąÿčéìšć÷êŠĂǰoutput ×ĂÜïĂøŤéǰ motor drive đ×šćÖĆïǰ

Motor ĒúąĔîÿŠüîđóĉęöđêĉöÙČĂÖćøêŠĂǰReed Switch �ǰêĆüđ×šćǰEsp8266 đóČęĂĔßšĔîÖćøêøüÝÿĂïÖćø

óúĉÖêąĒÙÜ×ĂÜìĊęîĂî×ĂÜđøćéšü÷ÖćøêŠĂ×ćǰD0 ĒúąǰD1 đ×šćÖĆï×ćÿŠÜÿĆââćèđ×šćÖĆïêĆüēöéĎúĒúą

ÝŠć÷ĕôÝćÖǰVin(ĕôǰ�ǰēüúêŤ)ĒúąǰGNDǰđ×šćĕðìĊęēöéĎúđßŠîÖĆîÿčéìšć÷ÖćøìĈÜćî×ĂÜöĂđêĂøŤÝąđ×šćĕð

ÙüïÙčöĀúĆÖÖćøìĈÜćî×ĂÜìĊęîĂîìĆĚÜĀöéēé÷ñŠćîđóúćĒúąđÖĊ÷øŤ 

 

ǰǰǰǰǰǰǰǰ��� ēôúŤüßćøŤê×ĂÜĶìĊęîĂîóúĉÖêąĒÙÜñĎšðśü÷ĂĆöóćêĂĆêēîöĆêĉêšîìčîêęĈķ 

ĔîÖćøìéÿĂïÖćøìĈÜćî×ĂÜðøĉââćîĉóîíŤÝąëĎÖĒïŠÜĂĂÖđðŨîǰ�ǰÿŠüîǰàċęÜēôúŤüßćøŤê

×ĂÜÖćøìĈÜćîõćóøüö×ĂÜøąïïÝąÿćöćøëĒÿéÜĕéšéĆÜøĎðìĊęǰ��ǰēé÷ÿŠüîĒøÖÙČĂǰÿŠüîÖćøìĈÜćî×ĂÜ

ìĊęîĂîđóČęĂĔĀšöĊÖćø÷ÖêĆüǰēé÷ĔîÿŠüîîĊĚÝąĒÿéÜøĎðõćó×ĂÜêĆüìĊęîĂîìĊęðøąÖĂï×ċĚîêćöìĊęĂĂÖĒïïĕüšĔîǰ

solid work ìĊęĕéšÖúŠćüĕüšàċ ęÜĔîðøĉââćîĉóîíŤîĊĚ ĕéšöĊÖćøĂšćÜĂĉÜÝćÖ×šĂöĎúìćÜÖćøĒóì÷Ťēé÷öĊÖćø

ĂĂÖĒïïĔĀšêĆüìĊęîĂîöĊÖćø÷ÖêĆüñĎšðśü÷ēé÷ðøąöćèǰ��ǰëċÜǰ��ǰĂÜýćĒúąĔîÿŠüîìĊęÿĂÜÙČĂÖćøìéÿĂï

øąïïìĊęÙüïÙčööĂđêĂøŤéšü÷ Pulse Width Modulationǰ(PWM)ǰìĊęÝąìĈĔĀšêĆüìĊęîĂîöĊÖćø÷ÖêĆü×ċĚî

ēé÷ĀúĆÖÖćøìĊęĂĂÖĒïïĔĀšĒ×îîĆĚîéĆîđêĊ÷Ü×ċĚîêćöĀúĆÖÖćøĒóì÷Ťǰ 
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High Level

(ÙüćöđøĘüöĂđêĂøŤÿĎÜÿčé)

Mid Level

(ÙüćöđøĘüöĂđêĂøŤðćîÖúćÜ)

Low Level

(ÙüćöđøĘüöĂđêĂøŤêęĞćÿčé)

đúČĂÖÙĞćÿĆęÜñŠćî Application 

Capture

ÿĆęÜĔĀšǰESP32 ëŠć÷øĎð

ÿŠÜøĎðÖúĆïöć÷ĆÜǰ

Application

Setup Control motor

Magnetic Sensor 

Reed Switch 1: LOW

Reed Switch 2: LOW

No

đàĘêÝčéđøĉęöêšî×ĂÜǰMagnetic Sensor 

ìĆĚÜǰ2 êĆüǰìćÜàšć÷Ēúą×üć×ĂÜđêĊ÷ÜĔĀšđìŠćÖĆî 

Yes

Motor ĀöčîìćÜ×üć

Reed Switch 1

ÝĆïÙŠćĕéš

No

Yes
Magnetic Sensor êĆüìĊęǰ�ǰÝĆïÙŠćĕéšǰđöČęĂ

öĂđêĂøŤĀöčîĒ×î×ĂÜđêĊ÷ÜìćÜ×üćëċÜÝčéÿĎÜÿčé

Motor Ā÷čéĀöčî

(Delay 2 sec) 

Check State

øĊđàĘêǰstate ÝćÖǰLow ĺ High đóČęĂđðúĊę÷îìĉýÖćøĀöčîöĂđêĂøŤ

Magnetic Sensor 

Reed Switch 1: High

Reed Switch 2: High

No

Yes

Motor ĀöčîìćÜàšć÷

Reed Switch 2

ÝĆïÙŠćĕéš

No

Yes

Magnetic Sensor êĆüìĊęǰ�ǰÝĆïÙŠćĕéšǰđöČęĂ

öĂđêĂøŤĀöčîĒ×î×ĂÜđêĊ÷ÜìćÜàšć÷ëċÜÝčéÿĎÜÿčé

Motor Ā÷čéĀöčî

(Delay 2 sec) 

Clear motor đóČęĂđàĘêÖúĆïöćÝčéđøĉęöêšî

Re
fr

es
h 
Āî

šćǰ
A

pp
lic

at
io

n

 
 

 

øĎðìĊęǰ���ǰǰēôúŤüßćøŤêÖćøìĈÜćî×ĂÜĶìĊęîĂîóúĉÖêąĒÙÜñĎšðśü÷ĂĆöóćêĂĆêēîöĆêĉǰǰêšîìčîêęĈķǰĔîÿŠüî

àĂøŤôĒüøŤ 
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3.� øĎðĒïïēÙøÜÿøšćÜ×ĂÜìĊęîĂîìĊęĂĂÖĒïïĔîēðøĒÖøöǰSolidWorks 

ēé÷øĎðĒïïēÙøÜÿøšćÜ×ĂÜìĊęîĂîÝąîĈöćĂĂÖĒïïĔîēðøĒÖøöǰSolid work đðŨîĂĆîéĆï

ĒøÖēé÷ÖćøĂĂÖĒïïÝąĂšćÜĂĉÜêćöĀúĆÖ×ĂÜìĊęîĂî×îćéǰ���ǰôčêēé÷ÖćøĂĂÖĒïïîĊĚÝąìĈĔĀšîĈĕðĔßš

ÖĆïìĊęîĂî×ĂÜñĎšðśü÷êćöïšćîĕéšÿąéüÖĒúąÜŠć÷êŠĂÖćøđðúĊę÷îìĊęîĂîĒúąÙüćöÿĎÜĒúąÙüćööĆęîÙÜ×ĂÜìĊę

îĂîÝąêšĂÜđĀöćąÿöĒúąðúĂéõĆ÷ÿĈĀøĆïñĎšðśü÷ĂĊÖéšü÷ǰ 

 

 
øĎðìĊęǰ�����ǰ×îćéēÙøÜÿøšćÜìĊęîĂîēé÷øüö 

 

ÝćÖøĎðìĊęǰ�����ǰÙČĂēÙøÜõćóøüöēÙøÜÿøšćÜìĊęîĂî×îćéǰ���ǰôčê×ĂÜÜćîìĊęĂĂÖĒïïéšü÷

ēðøĒÖøöǰSolidǰwork ǰđðŨîĒïïǰmotion �D ēé÷ĔßšđðŨîêšîĒïïÿĈĀøĆïîĈĕðÿøšćÜđðŨîìĊęîĂîÿĈĀøĆï

ñĎšðśü÷ÝøĉÜ 

 

 

 

 

 

 

 

 

	Ö
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	×
 

øĎðìĊęǰ�����ǰ	Ö
ǰøĎðēÙøÜÿøšćÜìĊęîĂîéšćîĀîšćǰÖŠĂîǰêĉéêĆĚÜÙćîĀöčîǰ 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰ	×
ǰøĎðēÙøÜÿøšćÜìĊęîĂîéšćîĀîšćǰĀúĆÜǰêĉéêĆĚÜÙćîĀöčîǰ 

 

ÝćÖøĎðìĊęǰ�����ǰ	Ö
ǰÖĈĀîéÿĆéÿŠüîĕéšǰéĆÜîĊĚǰöĊÙüćöÖüšćÜÝćÖ×ć×ĂÜìĊęîĂîéšćîàšć÷ëċÜ

éšćî×üćǰÖüšćÜǰ���ǰöĉúúĉđöêøǰöĊÙüćöÿĎÜÝćÖ×ćéšćîúŠćÜëċÜéšćîïîÿĎÜǰ������ǰöĉúúĉđöêøǰĒúąöĊÙüćö

ÿĎÜ×ĂÜìĊęÖĆĚî×ĂïìĊęîĂîǰÿĎÜǰ��ǰöĉúúĉđöêøǰÝćÖøĎðìĊęǰ�����ǰ	×
ǰêĉéêĆĚÜÙćîĀöčîđ×šćĕðǰđóČęĂĔßš÷ÖĒñŠîøĂÜ

ïîēÙøÜÿøšćÜìĊęîĂîÿĈĀøĆïóúĉÖêĆüñĎšðśü÷ 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ�����ǰøĎðēÙøÜÿøšćÜìĊęîĂîöčöéšćîúŠćÜ 

 

ÝćÖøĎðìĊęǰ�����ǰÖĈĀîéÿĆéÿŠüîĕéšéĆÜîĊĚǰöĊÙüćöÖüšćÜ×ĂÜìĊęÖĆĚî×ĂïìĊęîĂîÖüšćÜǰ����ǰ

öĉúúĉđöêøĒúąöĊÙüćö÷ćüǰ����ǰöĉúúĉđöêøĒúąēÙøÜÿøšćÜéšćîúŠćÜÝąìĈĔĀšđĀĘîåćîøĂÜìĊęĔßšĔîÖćøüćÜ

öĂđêĂøŤĒúąđôŚĂÜĒúąĂĊÖìĆĚÜÿćöćøëđĀĘîđóúć×ĂÜìĊęîĂîĂĊÖéšü÷ 
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øĎðìĊęǰ�����ǰøĎðēÙøÜÿøšćÜìĊęîĂîöčöéšćî×šćÜ 

 

ÝćÖøĎðìĊęǰ�����ǰÖĈĀîéÿĆéÿŠüîĕéšéĆÜîĊĚǰöĊÙüćö÷ćü×ĂÜ×ćìĊęîĂîÝćÖĀĆüëċÜðúć÷ìĊęîĂîǰ

÷ćüǰ����ǰöĉúúĉđöêøǰêŠĂĕðÝąđðŨîēÙøÜÿøšćÜìĊęöĊåćîøĂÜôĎÖìĊęìĈÝćÖĕöšĒúąĒïŠÜđðŨîĕöšǰ�ǰÿŠüîēé÷ÿŠüî

ĕöšĒêŠúąÿŠüîÝąĒïŠÜĀîšćìĊęĒêÖêŠćÜÖĆîēé÷ĕöšéšćîàšć÷Ēúą×üćÿčéÝąĔßšĔîÖćøìĈĀîšćìĊęìĈĔĀšđĂĊ÷ÜÿĎÜ

×ċĚîöćđóČęĂĔĀšöĊÖćøóúĉÖêĆüĒúąêĆüĕöšÿŠüîÖúćÜĂĂÖĒïïđóČęĂĔĀšöĊÖćøøĆïîĚĈĀîĆÖ×ĂÜñĎšðśü÷ 

 

 
 

øĎðìĊęǰ�����ǰēÙøÜÿøšćÜìĊęîĂîìĊęöĊĒñŠîøĂÜöčöéšćîïî 

 

ēé÷ìĆĚÜĀöéîĊĚđðŨîÖćøĂĂÖĒïïìĆĚÜĀöéĒúąìčÖÿŠüîĔîēðøĒÖøöǰ solid work ēé÷êŠĂĕð

ÝąîĈêĆüēÙøÜÿøšćÜìĊęĂĂÖĒïïîĊĚîĈĕðÿøšćÜÝøĉÜĒúąĔîĀĆü×šĂëĆéĕðÝąĒÿéÜøĎðõćóĀĆü×šĂĔîÖćøìĈêĆüìĊę

îĂîÝøĉÜ 
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3.� đÙøČęĂÜöČĂìĊęĔßšĔîÖćøìéúĂÜ 

�����ǰēÙøÜÿøšćÜìĊęîĂî 

ēÙøÜÿøšćÜìĊęîĂîìĊęĔßšĔîÖćøìéúĂÜîĊĚëĎÖĂĂÖĒïïöćÝćÖēðøĒÖøöǰSolid Work ĒúąëĎÖ

ĂĂÖĒïïĒúąóĆçîćöćđøČęĂ÷ėǰÝîöćëċÜĒïïúŠćÿčééĆÜøĎðǰēé÷ëĎÖĂĂÖĒïïĀîšćĕöšöćđðŨîǰ�ǰÿŠüîđóČęĂ

ĒïŠÜÿŠüî×ĂÜÖćøøĆïîĚĈĀîĆÖĒúąöčöĂÜýć×ĂÜÖćøóúĉÖêąĒÙÜêĆü  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ����� ēÙøÜÿøšćÜìĊęîĂîìĊęĔßšĔîÖćøìéúĂÜ 
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�����ǰïĂøŤéǰESP8266 

êĆüïĂøŤéîĊ ĚÝąđðŨîïĂøŤéìĊ ęĔßšĔîÖćøÙüïÙčöǰPWM đóČ ęĂĔĀšöĂđêĂøŤîĆ ĚîÿćöćøëðøĆï

ÙüćöđøĘüĒúąðøĆïìĉýìćÜĕéšĒúąĂĊÖìĆĚÜ÷ĆÜĔßšÙĂ÷øĆïÙŠćÝćÖǰReed Switch đóČęĂêøüÝÿĂïÖćøóúĉÖ

êąĒÙÜ×ĂÜìĊęîĂîĂĊÖéšü÷ēé÷ïĂøŤéîĊĚÝąĔßšĕôđúĊĚ÷ÜÝćÖüÜÝøĒðúÜĕôđ×šćöćìĊęǰVin 5 VoltǰĒúąǰGNDǰ

Ēúąÿčéìšć÷ÙČĂĔßšïĂøŤéîĊĚĔîÖćøìĈđðŨîǰWeb Server ĔîÖćøÿĆęÜĔĀšĂčðÖøèŤĕöēÙøÙĂîēìøúđúĂøŤîĆĚî

ìĈÜćîøŠüöÖĆïǰApplication ĕéšǰ 

 

 

  

 

 

 

øĎðìĊęǰ�����ǰïĂøŤéǰESP8266ǰ 

 

3.�.3 ïĂøŤéǰESP32 ı CAM 

êĆüïĂøŤéîĊĚÝąĔßšĔîÖćøëŠć÷øĎðñĎšðśü÷ĒúąöĊÖćøđÖĘïøĎðõćóĕüšĔîǰSPIFFSǰđóČęĂđêøĊ÷öîĈöć

ĒÿéÜïîǰApplication ïĂøŤéîĊĚÝąĔßšĕôđúĊĚ÷ÜÝćÖüÜÝøĒðúÜĕôđ×šćöćìĊęǰVin 5 VoltǰĒúąǰGND Ēúą

ÿčéìšć÷ÙČĂĔßšïĂøŤéîĊĚĔîÖćøìĈđðŨîǰWeb Server ĔîÖćøÿĆęÜĔĀšĂčðÖøèŤĕöēÙøÙĂîēìøúđúĂøŤîĆĚîìĈÜćî

øŠüöÖĆïǰApplication ĕéš 

   

 

 

 

 

 

 

øĎðìĊęǰ�����ǰïĂøŤéǰESP32 ı CAM 
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3.�.4 üÜÝøĒðúÜĕô 

ìĈÖćøĒðúÜĕôÝćÖǰ��ǰVolt 10 Amp ì Ċ ęöćÝćÖǰPower Supply Switching ĔĀš

Öúć÷đðŨîĕôǰ� VoltǰđóČęĂðŜĂÜÖĆîÙüćöđÿĊ÷Āć÷×ĂÜïĂøŤé  

 

 

 

 

 

 

 

øĎðìĊęǰ�����ǰüÜÝøĒðúÜĕô 

 

 

�����ǰMotor Drive Module 

đðŨîēöéĎúĔßšÿĈĀøĆï×Ćï DC öĂđêĂøŤìĊęêšĂÜÖćøÖøąĒÿÿĎÜė ĔßšÿĆââćèǰ PWM ĔîÖćø

ÙüïÙčöÙüćöđøĘüǰ øĂÜøĆïÙüćöđøĘüǰ ×ĂÜǰ PWM ĕéšëċÜǰ25 KHz ÿćöćøëÙüïÙčööĂđêĂøŤĕéšǰ 1 êĆüǰ Ēúą

ÙüïÙčöÖćøđðúĊę÷îìĉýìćÜĕéšĒøÜéĆîĕôđúĊĚ÷ÜöĂđêĂøŤǰ�ǰ6-27ǰVdc ÖøąĒÿđĂćêŤóčêÿĎÜÿĎÜǰǰǰǰǰ�ǰ47A ÿĎÜÿčé

ēé÷îĈöćĔßšÙĎŠÖĆïǰWorm GearǰìĈĔĀšðøą÷čÖêŤĔßšÜćîĕéšÖĆïĕöēÙøÙĂîēìøúđúĂøŤ Microcontroller 

 

 

 

 

 

 

Motor Drive Module 

 

øĎðìĊęǰ�����ǰMotor Drive Module 
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3.�.6 Reed Switch Module 

øĊéÿüĉêßŤǰ	Reed switch) ÙČĂǰĒöÖđîêĉÖđàîđàĂøŤìĊęöĊúĆÖþèąđðŨîĒïïĀîšćÿĆöñĆÿǰàċęÜ

ēé÷ðÖêĉìĆęüĕðĒúšüǰÝąđðŨîĀîšćÿĆöñĆÿĒïïðÖêĉđðŗéǰ	Normally Open : NO) ÿüĉêßŤîĊĚÝąìĈÜćîēé÷

ĂćýĆ÷ÿîćöĒöŠđĀúĘÖēé÷îĈöćðøą÷čÖêŤĔîÖćøêøüÝÿĂïđöČęĂìĊęîĂîóúĉÖêąĒÙÜǰ 

 

 

 

 

 

 

 

 

øĎðìĊęǰ�����ǰReed Switch Module 

 

 3.�.7 Power Supply Switching 

ìĈÖćøĒðúÜĕôïšćîÝćÖǰ���ǰVolt  öćđðŨîĕôǰ��ǰVoltǰ�� AmpǰđóČęĂĔßšÙĎŠÖĆïöĂđêĂøŤǰ

DC ĒúąĔßšÙĎŠÖĆïüÜÝøĒðúÜĕôǰ� Volt đóČęĂĔßšĔîÖćøđúĊĚ÷ÜïĂøŤéêŠćÜė 

 

 

 

 

 

 

 

øĎðìĊęǰ�����ǰPower Supply Switching 
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 3.�.8 Motor Worm Gear 

 öĂđêĂøŤĒøÜïĉéÿĎÜĔßšĕôǰDC 12 Volt ÙüćöđøĘüøĂïǰ��ǰRPM ĔßšÜćîÙĎŠÖĆïìĊęîĂîóúĉÖ

êąĒÙÜĂĆêēîöĆêĉđóøćąÙüćöđøĘüìĊęĕöŠÿĎÜđÖĉîĕðìĈĔĀšđĀöćąÖĆïóúĉÖêąĒÙÜĒúąĒøÜïĉéÿĎÜÝîìĈĔĀšñĎšðśü÷ìĊę

öĊîĚĈĀîĆÖÿĎÜóúĉÖêąĒÙÜĕéš 

 

 

 

 

 

 

 

øĎðìĊęǰ�����ǰǰMotor Worm Gear 

 

3.5.9 Applicationǰ 

ĒĂóóúĉđÙßĆęîĔîøĎðÝąđðŨîĀîšćǰHome Page ìĊęÝąđðŨîđöîĎĒøÖìĊęĔßšĔîÖćøÿĆęÜÜćîĂčðÖøèŤ

ĕöēÙøÙĂîēìøúđúĂøŤ (Microcontroller) ēé÷ÝąöĊøąïïÖćøðøĆïÙüćöđøĘü×ĂÜÖćøĀöčîêćöÙüćö

đĀöćąÿö×ĂÜñĎšðśü÷ĒúąöĊÖćøÿĆęÜÖćøëŠć÷øĎðñĎšðśü÷ÝćÖøą÷ąĕÖú 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ��5��ǰApplicationǰ(Home Page) 
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��6ǰÖćøÝĆéđÖĘïñúÖćøìéúĂÜ 

 3.6.1 ÖćøìéÿĂïÖćøóúĉÖêąĒÙÜ×ĂÜìĊęîĂî 

×ĆĚîêĂîǰìéÿĂïÖćøóúĉÖêąĒÙÜêĆüēé÷ÖćøìéÿĂïüŠćđöČęĂìĈÖćøÝŠć÷ĕôđ×šćÿĎŠøąïï

ăćøŤéĒüøŤĒúšüîĆĚîÝąÿćöćøëìĈĔĀšìĊęîĂîîĆĚîóúĉÖêąĒÙÜ×ċĚîĒúąúÜĕéšĂ÷ŠćÜđĀöćąÿöÖĆïîĚĈĀîĆÖ×ĂÜ

ñĎšðśü÷ĒúąĂÜýćÖćø÷ÖêćöĀúĆÖìćÜÖćøĒóì÷ŤĒúšüĀøČĂĕöŠĒúšüïĆîìċÖñú 

 

 ��6��ǰìéÿĂïǰPWM ĔîÖćøðøĆïÙüćöđøĘüĒúąìĉýìćÜ 

×ĆĚîêĂîǰìéÿĂïÖćøðøĆïÙüćöđøĘüÝćÖÖćøðøĆïÙŠćǰDuty Cycle ×ĂÜđóČęĂđðøĊ÷ïđìĊ÷ïÖĆï

ÙŠćǰRPM ×ĂÜöĂđêĂøŤǰWorm Gear ĒúąðøĆïìĉýìćÜÖćøĀöčîéšü÷  PulseǰWidthǰModulationǰ

(PWM) ĒúšüïĆîìċÖĀćÙŠćÙüćöÿĆöóĆîíŤ×ĂÜǰDuty Cycle ĒúąǰRPM đóČęĂîĈĕðĔßšÖĆïÖćøđúČĂÖðøĆï

ÙüćöđøĘüĔîÖćøĀöčîìĊęîĂîïîǰApplication êćöđĀöćąÿö×ĂÜñĎšðśü÷ǰ  

 

 3.6.� ìéÿĂïǰReed Switch ĔîÖćøêøüÝÝĆïÙŠćĒöŠđĀúĘÖđöČęĂóúĉÖêąĒÙÜ 

×ĆĚîêĂîǰìéÿĂïêøüÝÙŠćĔîǰSerial Monitor üŠćÙŠćìĊęÿŠÜöćÝćÖǰReed Switch îĆĚîÿŠÜöć

êĂîóúĉÖêąĒÙÜĕéšĂÜýćÿĎÜÿčéĒúšüĀøČĂĕöŠǰđóČęĂĔßšĔîøąïïÖćøóúĉÖêąĒÙÜêĆüĂĆêēîöĆêĉìĈÜćîĂ÷ŠćÜđðŨî

øąïïêćöēôúŤüßćøŤêìĊęĕéšÖúŠćüĕüš×šćÜêšîĔîĀĆü×šĂìĊęǰ��� 

 

 ��6��ǰìéÿĂïìĊęîĂîēé÷ĔßšÙŠćîĚĈĀîĆÖđðŨîêĆüìéÿĂï 

×ĆĚîêĂîǰìéÿĂïÖćøóúĉÖêąĒÙÜêĆüĂĆêēîöĆêĉ×ĂÜìĊęîĂîēé÷đðøĊ÷ïđìĊ÷ïÝćÖÙŠćîĚĈĀîĆÖ

×ĂÜñĎšðśü÷ēé÷ĔßšÙŠćîĚĈĀîĆÖĀúć÷ėǰÙŠćđóČęĂêøüÝÿĂïÖćøìĈÜćî×ĂÜìĊęîĂîóúĉÖêąĒÙÜĂĆêēîöĆêĉĒúšü

ïĆîìċÖñú 

 

 ��6��ǰìéÿĂïÖćøĔßšÜćîǰApplication ēé÷øüö 

×ĆĚîêĂîǰìéÿĂïĔßšÜćîǰApplication ñŠćîǰWeb Server üŠćÿćöćøëđ×šćĔßšÜćîĕéšĀøČĂĕöŠ

ĒúąìćÜÖćøĔßšÜćî×ĂÜǰApplication îĆĚîǰUser Friendly đĀöćąÖĆïĔßšÜćîÖĆïñĎšéĎĒúñĎšðśü÷Ēúąÿćöćøë

ÿĆęÜÜćîÖćøìĈÜćî×ĂÜìĊęîĂîĕéšĀøČĂĕöŠ 
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��6��ǰìéÿĂïÖćøëŠć÷øĎðñĎšðśü÷øą÷ąĕÖúöćĒÿéÜïîǰApplication 

×ĆĚîêĂîǰìéÿĂïëŠć÷øĎðñĎšðśü÷×ċĚîöćĒÿéÜïîǰApplication ìĆîìĊĒúąêøüÝÿĂïÙüćö

ĒöŠî÷ĈÖćøìĈÜćîĔîĀúĆÜïšćî×ĂÜǰApplication üŠćöĊÙüćöñĉéóúćéĀøČĂúŠćßšćöćÖîšĂ÷đóĊ÷ÜĔéĒúšü

ïĆîìċÖñú 
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�� 

ïììĊęǰ� 

ñúÖćøìéúĂÜ 

ĔîïìîĊĚđðŨîÖćøîĈđÿîĂñúÝćÖÖćøìéúĂÜđóČęĂ÷Čî÷ĆîñúÖćøĂĂÖĒïïĔîïììĊęǰ�ǰēé÷Öćø

ĒïŠÜĀĆü×šĂđóČęĂîĈđÿîĂđðŨîÿĂÜÿŠüîĀúĆÖǰÙČĂǰñú×ĂÜÖćøĂĂÖĒïïìĊęîĂîĔĀšìĈÜćîĕéšĂ÷ŠćÜëĎÖêšĂÜĒúą

đĀöćąÿöêćöĀúĆÖÖćø×ĂÜñĎšðśü÷îĂîêĉéđêĊ÷ÜĒúąÖćøĂĂÖĒïïÖćøÙüïÙčööĂđêĂøŤéšü÷ǰPulse Width 

Modulation(PWM) đóČęĂĔĀšđĀĘîëċÜÖćøìĈÜćî×ĂÜöĂđêĂøŤìĊęĔßšĔîÖćøÙüïÙčöÖćø÷ÖêĆü×ĂÜêĆüìĊęîĂî

ñĎšðśü÷ 

 

��1ǰÖćøìĈìĊęîĂîĒúąđðøĊ÷ïđìĊ÷ïÖĆïìĊęĂĂÖĒïïĔîǰSolid Work 

ÖćøÿøšćÜêĆüìĊęîĂî×ĂÜÝøĉÜēé÷đøĉęöÝćÖìĈēÙøÜÿøšćÜđĀúĘÖìĊúąÿŠüîđóČęĂĔĀšÿćöćøëëĂé

ðøąÖĂïĕéšđóČęĂĔĀšÿąéüÖêŠĂÖćøđÙúČęĂî÷šć÷ĒúąðøąÖĂïêĆüìĊęîĂîēé÷ĒêŠúąÿŠüîÝąĂĂÖĒïïĔĀš

ĔÖúšđÙĊ÷ÜÖĆïìĊęĂĂÖĒïïĔîēðøĒÖøööćÖìĊęÿčéđóøćąÝĈđðŨîêšĂÜĔßšÖćøÙĈîüèđøČęĂÜ×ĂÜÖćø÷ÖĂĊÖêŠĂöć

ÖćøóĆçîćìĊęîĂîĔĀšđðŨîøĎðĒïïìĊęđĀöćąÖĆïÖćøĔßšÜćî×ċĚîÝćÖÙĈĒîąîĈĒúąêĉßöÝćÖĀúć÷ėìŠćîēé÷

đøĉęöÝćÖÖćøĒÖšĒñŠîøĂÜøĆïîĚĈĀîĆÖÝćÖēé÷ÖćøĒïŠÜđðŨîǰ�ǰÿŠüîĔĀšđðŨîǰ�ǰÿŠüîēé÷ÿŠüîĀĆüÿĈĀøĆïüćÜ

ĀöĂîîĆĚîÝąĕöŠóúĉÖêąĒÙÜêćöÿŠüîàšć÷Ēúą×üć×ĂÜìĊęîĂîĒúąĕéšöĊÖćøđóĉęöǰSenser ĒöŠđĀúĘÖìĊęĔßšßŠü÷

êøüÝÿĂïÖćø÷Ö×ĂÜìĊęîĂîîĆĚîüŠćđöČęĂĕĀøŠìĊęöĊÙüćöÿĎÜìĊęÿčéĒúšüǰSenser ĒöŠđĀúĘÖÝąÿŠÜÙŠćöćđóČęĂĀ÷čé

ÖćøìĈÜćî×ĂÜǰPWM ìĊęĔßšĔîÖćøÙüïÙčööĂđêĂøŤĒúąĂĊÖìĆĚÜ÷ĆÜöĊÖćøóĆçîćêĆüĒ×îìĊęĔßšóúĉÖêąĒÙÜîĆĚî

ÝćÖđéĉöÝąöĊÖćøđÿĊ÷éìćîĔîÖćøéĆîĔĀšđĂĊ÷ÜÝċÜĂćÝÿŠÜđÿĊ÷ÜøïÖüîĀøČĂöĊñúêŠĂĒøÜĔîÖćø÷ÖÝċÜöĊÖćøêĉé

úšĂđúČęĂîĒïïêć÷đóČęĂúéĒøÜđÿĊ÷éìćîîĆĚîĂĂÖÿčéìšć÷îĊĚĕéšöĊÖćøóĆçîćêĆü×ĂÜÖćøëŠć÷øĎðñĎšðśü÷ÝćÖđéĉö

øĎðõćóÝąÿŠÜñŠćîđ×šćĕðĔîǰLine Notify ìćÜñĎšĂĂÖĒïïöĂÜđĀĘîüŠćÖćøĔßšÜćîîĆĚîĕöŠÿąéüÖđìŠćÖćøìĊęìĈ

ĔĀšøĎðñŠćîîĆĚîÿŠÜöćĒÿéÜïîĀîšćǰWeb Mobile đóČęĂìĈĔĀšêĆüǰMobile WebǰìĈĔĀšǰUser Friendly 

öćÖìĊęÿčéđóČęĂìĆĚÜĀöéîĊĚÿćöćøëîĈĕðĔßšĕéšéĊÝøĉÜė 
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���.1ǰÖćøĂĂÖĒïïĒúąÙĈîüèĔîēðøĒÖøöǰSolid Work 

 

 

 

 

 

 

 

 

 

 

øĎðìĊę 4.1.1�� õćóøüö×ĂÜìĊęîĂîóúĉÖêąĒÙÜñĎšðśü÷ĂĆöóćêĂĆêēîöĆêĉêšîìčîêęĈēé÷Ĕßšǰsolid work 

 
  ÝćÖøĎðìĊęǰ4.1.��1ǰëŠć÷ĔĀšđĀĘîÖćøĒïŠÜåćîøĂÜôĎÖđðŨîÿĆéÿŠüîēé÷ĒêŠúąÿŠüîÝąìĈĀîšćìĊę

ĒêÖêŠćÜÖĆîēé÷ĕöšÿŠüîéšćî×šćÜìĈĀîšćìĊęĔîÖćø÷ÖêĆüñĎšðśü÷×ċĚîöćĔĀšöĊÖćøÖć÷õćóïĈïĆéĒúąĕöšĔîĔî

ÿŠüîÖúćÜÝąìĈĀîšćìĊęĔîÖćøøĆïîĚĈĀîĆÖñĎšðśü÷ 

 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

 

 

 

 

 

 

 

øĎðìĊęǰ4.1.��2ǰøĎðēÙøÜÿøšćÜìĊęîĂîéšćîĔêšìĊęêĉéêĆĚÜđóúćĒúąđôŚĂÜēé÷Ĕßšǰsolid work 

  

ÝćÖøĎðìĊęǰ4.1.��2ǰđðŨîÖćøĒÿéÜĔĀšđĀĘîëċÜēÙøÜÿøšćÜìĊęîĂîÝćÖéšćîĔêš×ĂÜìĊęîĂîēé÷ÝćÖ

øĎðÝąđĀĘîđóúćĒúąđôŚĂÜìĊęĔßšĔîÖćøĀöčîìĊęÿćöćøëĀöčîĕéšìĆĚÜǰ�ǰ×šćÜđóČęĂóúĉÖêąĒÙÜàšć÷Ēúą×üć 
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ǰǰǰǰǰǰǰǰǰǰǰǰǰǰ  
øĎðìĊęǰ4.1.��3ǰøĎðēÙøÜÿøšćÜìĊęîĂîéšćî×šćÜēé÷Ĕßšǰsolid work 

 

ǰøĎðìĊę 4.1.��3ǰøĎðēÙøÜÿøšćÜìĊęîĂîóøšĂöĒñŠîøĂÜìĊęìĈéšü÷ĕöšÝćÖöčöéšćî×šćÜǰēé÷Ĕßšǰ

solid workǰđðŨîÖćøĒÿéÜĔĀšđĀĘîëċÜēÙøÜÿøšćÜìĊęîĂîÝćÖöčöéšćî×šćÜǰēé÷ÝćÖøĎðÝąđĀĘîëċÜÙüćö÷ćü

×ĂÜđóúć 

 

 

 

 

 

 

 

 

øĎðìĊęǰ4.1.��4ǰøĎðēÙøÜÿøšćÜìĊęîĂîéšćîĔêšìĊęîĂîēé÷Ĕßšǰsolid work 

 

øĎðìĊęǰ4.1.��4ǰøĎðēÙøÜÿøšćÜìĊęîĂîóøšĂöĒñŠîøĂÜìĊęìĈéšü÷ĕöšÝćÖöčöéšćîúŠćÜǰēé÷Ĕßšǰ

solid workǰǰđðŨîÖćøĒÿéÜĔĀšđĀĘîëċÜēÙøÜÿøšćÜìĊęîĂîÝćÖöčöéšćîúŠćÜēé÷öĊĒñŠîøĂÜìĊęìĈÝćÖĕöšĂ÷ĎŠ

éšćîïî 
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øĎðìĊęǰ4.1.���ǰøĎðēÙøÜÿøšćÜìĊęîĂîēé÷ĒÿéÜĒÖîēÙøÜÿøšćÜđĀúĘÖēé÷Ĕßšǰsolid work 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ ǰǰǰǰ 

øĎðìĊęǰ4.1.���ǰĒÿéÜēÙøÜÿøšćÜìĊęîĂîđÞóćąêĆüēÙøÜđĀúĘÖìĊęÿćöćøëðøąÖĂïđ×šćĒúąëĂé

ĂĂÖĕéšĒúą÷ĆÜđĀĘîĒ×îìĊęĔßšĔîÖćø÷ÖñĎšðśü÷ĔĀšđĂĊ÷Üéšćîàšć÷Ēúąéšćî×üć 

 

 

 
øĎðìĊęǰ4.1.���ǰøĎðôŦîđôŚĂÜóøšĂööĂđêĂøŤĔîēÙøÜÿøšćÜǰēé÷Ĕßšǰsolid work 

 

ÝćÖøĎðìĊęǰ�������ǰÝąđĀĘîöĂđêĂøŤìĊęĔßšđßČęĂöÖĆïđôŚĂÜēé÷ĔßšēàŠìĊęìĈĔĀšđóúćĒúąĒ×î×ĂÜ

đêĊ÷ÜĀöčî×ċĚîöćēé÷ÝąÿćöćøëöĂÜĕéšÝćÖéšćîĀĆü×ĂÜìĊęîĂî 
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	Ö
 ĂĂÖĒïïÖćøóúĉÖêąĒÙÜéšćî×üć 

 
	×
 ĂĂÖĒïïÖćøóúĉÖêąĒÙÜéšćîàšć÷ 

øĎðìĊęǰ4.1.���ǰøĎðēÙøÜÿøšćÜìĊęîĂîđöČęĂêĉéôŦîđôŚĂÜĒúąÙĈîüèÖćø÷Öēé÷Ĕßšǰsolid work 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

ǰøĎðìĊęǰ�������ǰǰ øĎðôŦîđôŚĂÜĒúąöĂđêĂøŤǰóøšĂöĒñŠîøĂÜìĊęìĈéšü÷ĕöšǰìĊęÿćöćøëđĂĊ÷Üĕéšǰ

ēé÷Ĕßšǰsolid workǰđðŨîÖćøìéúĂÜÖćø÷ÖĕöšđóČęĂĔĀšđĀĘîÙüćöÿĎÜĔîÖćøđĂĊ÷Ü×ĂÜìĊęîĂîēé÷ÖćøđĂĊ÷ÜÝą

÷ċéĀúĆÖÖćøĂšćÜĂĉÜêćöÙüćöÿĎÜ×ĂÜĀúĆÖÖćøĒóì÷ŤìĊęĔßšĔîÖćøÖć÷õćóïĈïĆéñĎšðśü÷êĉéđêĊ÷Ü 
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4.2 ÖćøÿøšćÜìĊęîĂîóúĉÖêąĒÙÜñĎšðśü÷ĂĆöóćêĂĆêēîöĆêĉêšîìčîêęĈ 

 ēÙøÜÿøšćÜìĊęîĂîìĊęĔßšĔîÖćøìéúĂÜîĊĚëĎÖĂĂÖĒïïöćÝćÖēðøĒÖøöǰSolid Work Ēúą

ëĎÖĂĂÖĒïïĒúąóĆçîćöćđøČęĂ÷ėǰÝîöćëċÜĒïïúŠćÿčééĆÜøĎðǰēé÷ëĎÖĂĂÖĒïïĀîšćĕöšöćđðŨîǰ�ǰÿŠüîđóČęĂ

ĒïŠÜÿŠüî×ĂÜÖćøøĆïîĚĈĀîĆÖĒúąöčöĂÜýć×ĂÜÖćøóúĉÖêąĒÙÜêĆü  

 

 
øĎðìĊęǰ����� õćóøüö×ĂÜìĊęîĂîóúĉÖêąĒÙÜñĎšðśü÷ĂĆöóćêĂĆêēîöĆêĉêšîìčîêęĈ 

ǰǰǰÝćÖøĎðìĊ ęǰ�����ǰÝąìĈĔĀšđĀĘîēÙøÜÿøšćÜéšćîïîìĆĚÜĀöé×ĂÜìĊ ęîĂîĒúąêĆüÖúšĂÜǰ

ESP32-CAMǰìĊęÙĂ÷ìĈĀîšćìĊęëŠć÷øĎðñĎšðśü÷ÝćÖøą÷ąĕÖúĒúąëšćöĂÜìĊęêĆüĕöšêøÜÖúćÜÝąđĀĘîĕéšüŠćĕéšìĈ

ÖćøđĀúćĕöšĔĀšöĊÖćøđĂĊ÷ÜđóČęĂøĆïöčöàċęÜÖĆîúąÖĆîđóČęĂđóĉęöÙüćöÿĎÜĔîÖćø÷ÖĕöšÝąđĀĘîĕéšüŠćÿćöćøëđĂĊ÷Ü

ÿĎÜÿčéĕéšëċÜǰ9�ǰĂÜýćđöČęĂ÷ĆÜĕöŠöĊîĚĈĀîĆÖ×ĂÜñĎšðśü÷ 
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	Ö
 ìĈÖćøìéÿĂïÖćøóúĉÖêąĒÙÜéšćîàšć÷ēé÷÷ĆÜĕöŠöĊîĚĈĀîĆÖ×ĂÜñĎšðśü÷ǰ(öĂÜÝćÖéšćîìšć÷) 

 

	×
 ìĈÖćøìéÿĂïÖćøóúĉÖêąĒÙÜéšćî×üćēé÷÷ĆÜĕöŠöĊîĚĈĀîĆÖ×ĂÜñĎšðśü÷ǰ(öĂÜÝćÖéšćîìšć÷) 

 

	Ù
 ìĈÖćøìéÿĂïÖćøóúĉÖêąĒÙÜéšćî×üćēé÷÷ĆÜĕöŠöĊîĚĈĀîĆÖ×ĂÜñĎšðśü÷(öĂÜÝćÖéšćîĀĆü) 
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	Ü
 ìĈÖćøìéÿĂïÖćøóúĉÖêąĒÙÜéšćî×üćēé÷÷ĆÜĕöŠöĊîĚĈĀîĆÖ×ĂÜñĎšðśü÷(öĂÜÝćÖéšćîĀĆü) 

¦¼��¸É�Ŝ�Ś�Ś Ã�¦�­¦oµ��¸É�°��´Ê��Ŝ�¦¼��¸ÉÄ�oÄ��µ¦��¨°�Ä��µ¦¡¨·��³Â�� 

 

ÝćÖøĎðìĊęǰ�����ǰǰÝąđĀĘîøĎðôŦîđôŚĂÜĒúąöĂđêĂøŤ Worm GearǰóøšĂöĒñŠîøĂÜìĊęìĈéšü÷

ĕöšǰìĊęÿćöćøëđĂĊ÷ÜĕéšÿĎÜÿčéǰ90 ĂÜýćđðŨîÖćøìéúĂÜÖćø÷ÖĕöšđóČęĂĔĀšđĀĘîÙüćöÿĎÜĔîÖćøđĂĊ÷Ü×ĂÜìĊę

îĂîēé÷ÖćøđĂĊ÷ÜÝą÷ċéĀúĆÖÖćøĂšćÜĂĉÜêćöÙüćöÿĎÜ×ĂÜĀúĆÖÖćøĒóì÷ŤìĊęĔßšĔîÖćøÖć÷õćóïĈïĆéñĎšðśü÷

êĉéđêĊ÷Ü 

 

 

 

 

 

 

(Ö) 
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(×) 

øĎðìĊęǰ����� Ē×îìĊęĔßšĔîÖćøóúĉÖêąĒÙÜêĆüìĊęëĎÖóĆçîćöćĔĀšúéĒøÜđÿĊ÷éìćî 

øĎðìĊęǰ�����ǰóĆçîćĒ×îĕöšìĊęĔßš÷ÖìĊęîĂîđóČęĂĔĀšđÖĉéÖćøóúĉÖêąĒÙÜ×ĂÜñĎšðśü÷ēé÷

ðøĆïđðúĊę÷îđðŨîúšĂđúČęĂîĒïïêć÷ÝąÿćöćøëúéÖćøđÿĊ÷éÿĊøąĀüŠćÜđĀúĘÖíøøöéćÖĆïĕöšÝąÿćöćøëđóĉęö

ĒøÜĔîÖćø÷ÖĒúąúéÙüćöđÿĊ÷Āć÷×ĂÜđîČĚĂĕöšĕéš 

 

 

 

 

 

 

 

øĎðìĊęǰ����� ĂčðÖøèŤÙüïÙčöøąïïÖćøìĈÜćî×ĂÜìĊęîĂîóúĉÖêąĒÙÜêĆüĂĆêēîöĆêĉ 

øĎðìĊęǰ�����ǰđöČęĂ÷Öĕöšéšćîàšć÷×ċĚîÝąđĀĘîĕéšëċÜÖúŠĂÜÙüïÙčöøąïïÖćøìĈÜćî×ĂÜìĊęîĂî

àċęÜëĎÖÝĆéđÖĘïđóČęĂîĈĕðĔßšÜćîĕéšÝøĉÜđóĊ÷ÜđÿĊ÷ïðúĆěÖĕôĒúąÿĆęÜÜćîñŠćîǰWi-FiǰÖĘÝąìĈÜćîĕéšĂĆêēîöĆêĉ 
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øĎðìĊęǰ����� ìĊęîĂîÿĈĀøĆïÖćøìéúĂÜĔîÖćøóúĉÖêĆüñĎšðśü÷ĂĆöóćê 
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���ǰÖćøÝĆéđÖĘïñúÖćøìéúĂÜ 

�����ǰìéÿĂïǰPWM ĔîÖćøðøĆïÙüćöđøĘüĒúąìĉýìćÜ 

×ĆĚîêĂîǰēé÷ĀĆü×šĂêŠĂĕðîĊĚÝąđðŨîñúÖćøìéúĂÜÙüćöÿĆöóĆîíŤøąĀüŠćÜǰRPMǰìĊęÙĈîüè

ÝćÖÖćøĀöčîøĂïêŠĂîćìĊĒúąÖćøðøĆïǰPulse-width modulationǰ(PWM) éšü÷àĂôìŤĒüøŤÝćÖêĆü

ēðøĒÖøöǰArduino ēé÷ìĊęÝĈđðŨîêšĂÜĀćÙüćöÿĆöóĆîíŤ×ĂÜìĆĚÜǰ�ǰĂ÷ŠćÜîĊĚđóøćąÝĈđðŨîêšĂÜĔßšĔîÖćø

ÙĈîüèĀćÙüćöđøĘüìĊęđĀöćąÿöÿĈĀøĆïÖćø÷ÖìĊęîĂî×ĂÜñĎšðśü÷ĔĀšĂĊ÷ÜÝîĕéšöćêåćîêćöĀúĆÖ×ĂÜ

Ēóì÷ŤđóČęĂîĈĕðĔßšÖĆïÖćøđúČĂÖðøĆïÙüćöđøĘüĔîÖćøĀöčîìĊęîĂîïîǰApplication êćöđĀöćąÿö×ĂÜ

ñĎšðśü÷ 

 

���.�.1ǰÖćøìéÿĂïǰDuty cycle ×ĂÜǰPWMǰ 

ÖćøìĈÜćî×ĂÜöĂđêĂøŤÝą×ċĚîĂ÷ĎŠÖĆïǰPWM éĆÜîĆĚîÝċÜÝĈđðŨîÝąêšĂÜìéÿĂïêĆüÙŠćìĊęĂĂÖ

ÝćÖïĂøŤéìĊęÿĆ ęÜîĆĚîđðŨîÙŠćǰPWMǰêćöìĊęÖúŠćüĕüšéĆÜìùþãĊēé÷ĒïŠÜÖćøìéÿĂïđðŨîÙŠćǰDuty cycle 

ÝĈîüîǰ�ǰ��ǰ��ǰ��ǰ��ǰĒúąǰ���ǰđðĂøŤđàĘîêŤêćöúĈéĆï  

 

 
øĎðìĊęǰ�������ǰõćóøüöüÜÝøÖćøìéÿĂïÙŠć Duty Cycle ĒúąïĆîìċÖñúĂĂÖöć 
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øĎðìĊęǰ���������ǰõćóìĊęĕéšÝćÖÖćøïĆîìċÖñú×èąǰDuty Cycle ÙŠćìĊęǰ0ǰđðĂøŤđàĘîêŤ 

 

 

 
øĎðìĊęǰ���������ǰõćóìĊęĕéšÝćÖÖćøïĆîìċÖñú×èąǰDuty Cycle ÙŠćìĊęǰ��ǰđðĂøŤđàĘîêŤ 
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øĎðìĊęǰ���������ǰǰõćóìĊęĕéšÝćÖÖćøïĆîìċÖñú×èąǰDuty Cycle ÙŠćìĊęǰ��ǰđðĂøŤđàĘîêŤ 

 

 

 
øĎðìĊęǰ���������ǰǰõćóìĊęĕéšÝćÖÖćøïĆîìċÖñú×èąǰDuty Cycle ÙŠćìĊęǰ��ǰđðĂøŤđàĘîêŤ 
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øĎðìĊęǰ���������ǰǰõćóìĊęĕéšÝćÖÖćøïĆîìċÖñú×èąǰDuty Cycle ÙŠćìĊęǰ��ǰđðĂøŤđàĘîêŤ 

 

 
øĎðìĊęǰ���������ǰõćóìĊęĕéšÝćÖÖćøïĆîìċÖñú×èąǰDuty Cycle ÙŠćìĊęǰ���ǰđðĂøŤđàĘîêŤ 
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êćøćÜìĊęǰ�ǰÿøčðÙüćöÿĆöóĆîíŤøąĀüŠćÜǰǰDuty Cycleǰ	PWM
 ĒúąǰRPM 

 

Duty Cycle 

(PWM) 

Revolutions per minute 

(RPM) 

0 % 0 

20 % 2 

40 % 4 

60 % 6 

80 % 8 

100 % 10 

 

 

 
øĎðìĊęǰ���������ǰÖøćôĒÿéÜÙüćöÿĆöóĆîíŤøąĀüŠćÜǰPWM ĒúąǰRPMǰĔîøĎðǰDuty Cycle 
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4.�.��� ÖćøÿĆęÜÜćîìĈÜćîĂĆêēîöĆêĉēé÷öĊÙüćöđøĘüĔĀšđúČĂÖǰ�ǰēĀöéÖćøìĈÜćî 

ēé÷ÖćøìĈÜćî×ĂÜìčÖēĀöéÝąìĈÜćîĔîøĎðĒïïđéĊ÷üÖĆîĒêŠÖćøîĈ×šĂéĊ×ĂÜǰPWM öćĔßš

ÖĘÙČĂÿćöćøëĔĀšñĎšĔßšÜćîîĆĚîÿćöćøëđúČĂÖÙüćöđøĘüĔîÖćøìĈÜćîĕéšĂ÷ŠćÜđĀöćąÿöÖĆïñĎšðśü÷îĆĚîđĂÜ 

 

êćøćÜìĊęǰ�ǰĂíĉïć÷ÙüćöđøĘüĔîÖćøìĈÜćîĂĆêēîöĆêĉìĆĚÜǰ�ǰÙüćöđøĘüĔĀšñĎšĔßšđúČĂÖĔßšÜćî 

RPM (Revolutions per 

minute) 

Duty Cycle ēĀöéÙüćöđøĘü 

� 60 % LOW 

� 80 % MID 

�� 100ǰ% HIGH 
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�����ǰìéÿĂïǰReed Switch ĔîÖćøêøüÝÝĆïÙŠćĒöŠđĀúĘÖđöČęĂóúĉÖêąĒÙÜ 

ĔîÖćøĔßšǰReed Switch îĆĚîđóČęĂĔĀšđÖĉéÙüćöðúĂéõĆ÷Ĕî×èąóúĉÖêąĒÙÜñĎšðśü÷üŠćđöČęĂëċÜ

÷ÖĕéšëċÜÝčéÿĎÜÿčéĒúšüÝąĀ÷čéìĈÜćîĒúšüÙŠĂ÷ìĈÖćøĀöčîÖúĆïúÜöćêćöøąïïĂĆêēîöĆêĉēé÷ÖćøìĈÜćî

×ĂÜđàîđàĂøŤîĆĚîÝąĂšćÜĂĉÜêćöĀĆü×šĂìĊęǰ���ǰēôúŤüßćêÖćøìĈÜćî×ĂÜøąïïĂĆêēîöĆêĉ 

 

 
	Ö
ǰReed Switch ìćÜéšćîĒ×î×üć×ĂÜìĊęîĂî 

 

 

 

 

 

 

 

 

 

 

	×
 Reed Switch ìćÜéšćîĒ×îàšć÷×ĂÜìĊęîĂî 

øĎðìĊęǰ�����ǰReed SwitchǰìĊęêĉéêĆĚÜĂ÷ĎŠïîìĊęîĂîìĆĚÜǰ�ǰ×šćÜ 
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ÝćÖøĎðìĊęǰ�����ǰÖćøìĈÜćî×ĂÜìĊęîĂîÝąĀöčîìĈÜćîĂĆêēîöĆêĉõć÷ĔêšđÜČęĂîĕ×ĔîÖćøøĆï

ĒúąÿŠÜÙŠć×ĂÜǰReed Switch ÝąìĈĔĀšĀ÷čéĀöčîìĆîìĊđóøćąüŠćóúĉÖêąĒÙÜÿĎÜÿčéĒúšüĒúšüÝąĀöčîĕð÷ĆÜ

ĂĊÖòŦũÜ×ĂÜìĊęîĂîĒúąÿčéìšć÷đöČęĂǰReed Switch ìĈÜćîÙøïĒúšüÝąìĈĔĀšìĊęîĂîÖúĆïöćÿöéčú 

 

�����ǰìéÿĂïìĊęîĂîēé÷ĔßšÙŠćîĚĈĀîĆÖđðŨîêĆüìéÿĂï 

×ĆïđÙúČęĂîéšü÷öĂđêĂøŤĀöčîßšćĒúąĔßšđôŚĂÜĀöčîìéÙüćöđøĘüĔĀšêęĈúÜàċęÜìĊęîĂîîĊĚÝąÙŠĂ÷ǰėǰ

đĂĊ÷ÜÖúĆïĕðöćéšü÷ÙüćöđøĘüìĊęêęĈöćÖǰēÙøÜÿøšćÜ×ĂÜìĊęîĂîìĈéšü÷ēúĀąìĊęĒ×ĘÜĒøÜǰêĆüĒñŠîĕöšÝąÙúšć÷

ÖĆïøąîćéđöČęĂēéî÷ÖÝąéċÜĒñŠîĂČęî×ċĚîéšü÷ìĈĔĀšđÖĉéÖćø÷ÖêĆüñĎšðśü÷êĉéđêĊ÷Üĕéšēé÷ĀúĆÖÖćø÷ÖêĆüêšĂÜ

ĂšćÜĂĉÜêćöĀúĆÖÖćø×ĂÜĒóì÷ŤìĊęĔßšĔîÖćøÖć÷õćóïĈïĆé 

 

 

 

 

 

 

 

(Ö) 

 

 

 

 

 

 

 

 

 

(×) 

øĎðìĊęǰ�����ǰñĎšðśü÷îĚĈĀîĆÖßŠüÜǰ��ǰÖĉēúÖøĆöÖĈúĆÜĂ÷ĎŠĔîøąïïìéÿĂïÖćøóúĉÖêąĒÙÜêĆüĂĆêēîöĆêĉ 
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ÝćÖøĎðìĊęǰ�����ǰÝąìĈĔĀšìøćïĕéšüŠćìĊęîĂîóúĉÖêąĒÙÜêĆüĂĆêēîöĆêĉîĆĚîÿćöćøëøĆïîĚĈĀîĆÖ

ĕéšöćÖÖüŠćǰ��ǰÖĉēúÖøĆöĒúąĂĊÖìĆĚÜøąïïÖćøìĈĂĆêēîöĆêĉ÷ĆÜìĈÜćîĕéšĂ÷ŠćÜđðŨîøąïïēé÷ÖćøìĈìĊúą

×ĆĚîêĂîĂ÷ŠćÜìĊęÖúŠćüĔîĕüšĔîĀĆü×šĂìĊęǰ���ǰđøČęĂÜ×ĂÜēôúŤüßćêÖćøìĈÜćî×ĂÜøąïï 

 

����� ñúÖćøìéÿĂïÖćøĔßšÜćîǰApplication ēé÷øüö 

ĔîÖćøĂĂÖĒïïĀîšćĒĂóúĉđÙßĆîÖćøĔßšÜćîđ×Ċ÷îēé÷ĔßšõćþćǰCSS HTML JavaScript ǰ

ēé÷ĔîĀîšćđüĘïÝąöĊðčśöĔĀšÖéêŠćÜėǰđßŠîǰHome Services About Doctors Book Review ĒúąǰBlogsǰ

ēé÷ÝąÿćöćøëÙüïÙčöÖćøĀöčî×ĂÜöĂđêĂøŤǰñŠćîÙĎŠöČĂÖćøĔßšÜćîđêĊ÷ÜĔîðčśöǰHome Ēúą÷ĆÜÿćöćøëéĎ

õćóñĎšðśü÷ñŠćîĀîšćđüĘï×ĂÜñĎšĔßšÜćîĕéšĂĊÖéšü÷ĔîÖćøĂĂÖĒïïĀîšćđüĘïÿĈĀøĆïñĎšĔßšÜćîĔîĀîšćêŠćÜėĔî

ÿŠüî×ĂÜǰMobile Web îĆĚîĕéšóĆçîćöćđóČęĂĔĀšÿćöćøëĔßšĕéšÝøĉÜēé÷ÙĈîċÜëċÜñĎšĔßšđðŨîĀúĆÖēé÷ĀîšćĀîĆÖ

ñĎšĔßšÜćîÝąöĊđóĊ÷ÜÙĈÿĆęÜĀúĆÖė×ĂÜēðøĒÖøöÙČĂǰÙüïÙčöÖćøìĈÜćî×ĂÜìĊęîĂîĒúąëŠć÷øĎðñĎšðśü÷ēé÷Ýą

ÿćöćøëĒÿéÜøĎðñĎšðśü÷ñŠćî Mobile Web ĕéšìĆîìĊĒúąĂĊÖìĆĚÜÿöÙüøöĊüĉíĊĒîąîĈüĉíĊÖćøĔßšÜćîìĊęîĂî

ÿĈĀøĆïñĎšĔßšÜćîÙøĆĚÜĒøÖĂĊÖéšü÷ 

 

4.�.��� ÖćøÿĆęÜÜćîìĈÜćîĂĆêēîöĆêĉēé÷öĊÙüćöđøĘüĔĀšđúČĂÖǰ�ǰēĀöéÖćøìĈÜćî 

ēé÷ÖćøìĈÜćî×ĂÜìčÖēĀöéÝąìĈÜćîĔîøĎðĒïïđéĊ÷üÖĆîĒêŠÖćøîĈ×šĂéĊ×ĂÜǰPWM öćĔßš

ÖĘÙČĂÿćöćøëĔĀšñĎšĔßšÜćîîĆĚîÿćöćøëđúČĂÖÙüćöđøĘüĔîÖćøìĈÜćîĕéšĂ÷ŠćÜđĀöćąÿöÖĆïñĎšðśü÷îĆĚîđĂÜ 

 

 

   

 

 High  
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ.JE 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ-PX 

 

øĎðìĊęǰ�������ǰøĎðĒïïēĀöéÖćøìĈÜćîĂĆêēîöĆêĉìĆĚÜ �ǰÙüćöđøĘüïîǰApplicationÿćöćøëđðøĊ÷ïđìĊ÷ï

ÙüćöđøĘüĕéšÝćÖêćøćÜìĊęǰ�ǰđóČęĂéĎÙüćöÿĆöóĆîíŤ×ĂÜÖćøĀöčî 
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êćøćÜìĊęǰ�ǰĂíĉïć÷ÙüćöđøĘüĒúąđüúćĔîÖćøìĈÜćîĂĆêēîöĆêĉìĆĚÜǰ�ǰÙüćöđøĘüĔĀšñĎšĔßšđúČĂÖĔßšÜćî 

 

 

 

 

 

 

 

 

�������ǰÖćøóĆçîćǰApplication ĔĀšđĀöćąÿöÖĆïñĎšĔßšÜćî 

×ĆĚîêĂîÖćøĔßšÜćîǰApplication đïČĚĂÜêšîĔîĀîšćĀúĆÖÙČĂēé÷ÝąöĊðčśöÖćøìĈÜćîĂ÷ĎŠǰ�ǰðčśö

ēé÷ǰðčśöĒøÖÝąđðŨîðčśöÿĈĀøĆïÖćøëŠć÷øĎðñĎšðśü÷ÝćÖøą÷ąĕÖúēé÷đöČęĂÖéĒúąøĊđôøàĀîšćÝĂøĎðõćó×ĂÜ

ñĎšðśü÷ÝąöćĒÿéÜïîĀîšćǰApplication ðčśöìĊęÿĂÜÝąđðŨîÖćøìĈÜćî×ĂÜöĂđêĂøŤéšü÷ÙüćöđøĘüÿĎÜÿčéǰ

ðčśöìĊęÿćöÝąđðŨîÖćøìĈÜćî×ĂÜöĂđêĂøŤéšü÷ÙüćöđøĘüðćîÖúćÜĒúąðčśöìĊęÿĊęÝąđðŨîÖćøìĈÜćî×ĂÜ

öĂđêĂøŤéšü÷ÙüćöđøĘüêęĈøĂÜúÜöć 

 

 
øĎðìĊęǰ���������ǰĀîšćĀúĆÖñĎšĔßšÜćîǰ( Home Page ) 

 

 

 

 

đüúćĔîÖćøìĈĔĀšóúĉÖêąĒÙÜ

ñĎšðśü÷ĕéšĂÜýćÿĎÜÿčé 

Duty Cycle ēĀöéÙüćöđøĘü 

�����ǰsec 60 % LOW 

����� sec 80 % MID 

ǰ���ǰǰǰsec 100ǰ% HIGH 
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øĎðìĊęǰ���������ǰĀîšćĒÿéÜÝčéðøąÿÜÙŤĒúąìĊęöć×ĂÜìĊęîĂî ( About Us Page ) 

 

×ĆĚîêĂîÖćøóĆçîćÖćøÝĆéđÖĘï×šĂöĎú×ĂÜñĎšðśü÷đĂćĕüšĔîĂîćÙêëšćöĊÖćøóĆçîćÿćöćøëîĈ

×šĂöĎúñĎšðśü÷ĕðĔßšĔîđøČęĂÜ×ĂÜǰ×šĂöĎúÿŠüîïčÙúÖøèĊÝĈđðŨîêšĂÜøĆÖþćĒïïÞčÖđÞĉîĒúąĔîĂîćÙêĀćÖöĊ

ÖćøđóĉęöêĈĒĀîŠÜ×ĂÜñĎšðśü÷ÝąìĈĔĀšúéđüúćĔîÖćøìĊęēøÜó÷ćïćúêšĂÜÖćøđ×šćöćøĆïĕðøĆÖþćđñČęĂđÖĉéđĀêč

ÞčÖđÞĉî 

 

 
 

øĎðìĊęǰ���������ǰĀîšćÿĈĀøĆïÖøèĊìĊęêšĂÜÖćøđóĉęöøąïïÖćøïĆîìċÖ×šĂöĎú×ĂÜñĎšðśü÷ǰ( Services Page ) 
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4.3.� ìéúĂÜøąïïÖćøëŠć÷øĎðñĎšðśü÷ĒïïñŠćîēìøýĆóìŤéšü÷ïĂøŤéǰESP32-CAM 

øąïïîĊĚëĎÖĂĂÖĒïïöćĔĀšÿćöćøëêøüÝÿĂïÿëćîą×ĂÜñĎšðśü÷ĕéšĔîßŠüÜìĊęñĎšéĎĒúñĎšðśü÷îĆĚî

ĕöŠÿćöćøëđ×šćĕðêøüÝÿĂïĕéšĀøČĂĂćÝêšĂÜÖćøđüúćìĊęñĎšéĎĒúÝĈđðŨîêšĂÜóĆÖñŠĂîđóČęĂúéēĂÖćÿìĊęÝąìĈĔĀš

ñĎšðśü÷êĉéđêĊ÷ÜîĆĚîêšĂÜĂ÷ĎŠĔîĀšĂÜđóĊ÷ÜúĈóĆÜ 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ�����ǰESP32-CAM ìĊęĔßšĔîÖćøëŠć÷øĎðñĎšðśü÷×èąêĉéêĆĚÜĂ÷ĎŠïîìĊęîĂî 

 

ÝćÖøąïïÖćøìĈÜćî×ĂÜǰESP32-CAM îĆ ĚîÝĈđðŨîêšĂÜöĊÖćøđÖĘïøĎðĒúąĒÿéÜÝċÜ

ÝĈđðŨîêšĂÜöĊÖćøøĆïĒúąēĂîĕôúŤēé÷ĔßšǰSPIFFS đðŨîÙüćöøĎšóČĚîåćîĔîÖćøÙĈîüèøąïïĀúĆÜïšćîǰ 

 

 
 

øĎðìĊęǰ�������ǰøąïïìĈÜćîĀúĆÜïšćî×ĂÜǰESP32 ĔîÖćøđÖĘïøĎðõćóìĊęëŠć÷ĕüšĔîǰSPIFFS 

 

ÝćÖøĎðìĊ ęǰ�������ǰÝąìĈĔĀšđĀĘîĂĊÖéšü÷üŠćÙĈÿĆ ęÜĔîÖćøǰCapture êĂîđüúćǰ������ǰ

øĎðõćóÝąëĎÖđÖĘïĕüšĔîǰSPIFFS ĔîêĂîǰ������ǰđøćÝċÜìøćïĕéšüŠćĔîÖćøÿĆęÜÙĈÿĆęÜĔĀšëŠć÷øĎðîĆĚîÝąöĊ

ÙüćöúŠćßšćìĊęîšĂ÷öćÖ(îšĂ÷ÖüŠćǰ�ǰüĉîćìĊ)ǰĔîÖćøëŠć÷øĎðĒúąđÖĘïÙŠćĕüšĔîÖćøĒÿéÜïîǰApplicationǰ

ĒúąÝćÖđéĉöìĊęøĎðõćóÝąĒÿéÜÖćøĒÝšÜđêČĂîđ×šćöćĔîǰLINE NOTIFY ìćÜñĎšóĆçîćøąïïĕéšöĂÜđĀĘîüŠć
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øąïïîĊĚÙŠĂî×šćÜĕöŠǰUSER FRINDELY ëšćĀćÖÝąîĈĕðĔßšÝøĉÜÝċÜîĈøĎðõćóîĆĚîÿćöćøëöćĒÿéÜĔîǰ

Application ìĆîìĊ 

 

 
øĎðìĊęǰ�������ǰøĎðõćóìĊęĕéšÝćÖǰESP32-CAM ÝąĒÿéÜĔîĀîšćǰHome Page 
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ïììĊęǰ� 

ÿøčðñúĒúą×šĂđÿîĂĒîą 

5.1 ÿøčðñú 

ðøĉââćîĉóîíŤîĊĚĒÿéÜĔĀšđĀĘîÙüćöÿĈÙĆâ×ĂÜðŦâĀć×ĂÜñĎšÿĎÜĂć÷čēé÷ÝćÖ×šĂöĎúĂšćÜĂĉÜ

ìćÜÖćøĒóì÷ŤĔîðøąđìýĕì÷ÝąìøćïëċÜÝĈîüîìĊęđóĉęö×ċĚîĂ÷ŠćÜêŠĂđîČęĂÜĒúąðøĉââćîĉóîíŤîĊĚÝąßŠü÷úé

ĂĆêøćÖćøđÖĉéðŦâĀćéšćîÿč×õćóìĊęêćööćÝćÖñĎšÿĎÜĂć÷čìĊęîĂîêĉéđêĊ÷ÜìĈĔĀšđÖĉéĒñúÖéìĆïēé÷ÖćøÝĆéìĈ

ìĆĚÜĀöéîĊĚ÷ĆÜĂĂÖĒïïĔĀšøćÙć×ĂÜìĊęîĂîîĆĚîÝąÿćöćøëđóĉęöĂĆêøćÖćøđ×šćëċÜĂčðÖøèŤßŠü÷đĀúČĂñĎšðśü÷

ĕéšöćÖ×ċĚîđóøćąñĎšðśü÷ìĊęĂćÝĕöŠĕéšöĊđÜĉîöćÖóĂÿĈĀøĆïìĊęîĂîĕôôŜćÿĈĀøĆïñĎšðśü÷ēé÷đÞóćąđóøćąöĊ

øćÙćÿĎÜöćÖĔîðŦÝÝčïĆîĒúąĂĊÖìĆĚÜ÷ĆÜđðŨîñúéĊÖĆïñĎšéĎĒúìĊęĂćÝêšĂÜÖćøđüúćóĆÖñŠĂîĒúąĕöŠÿćöćøëóúĉÖ

êąĒÙÜñĎšðśü÷ĕéšìčÖėǰ�ǰßĆęüēöÜĒúąÖćøìĈÜćîìĆĚÜĀöéîĊĚ÷ĆÜÿćöćøëÙüïÙčöĕéšñŠćîĂčðÖøèŤìĊęđßČęĂöǰWi-Fi 

ìčÖßîĉéĂĊÖéšü÷đðŨîÖćøðøą÷čÖêŤđ×šćÖĆïǰInternet of thing (IoT)ǰñŠćîïĂøŤé MicrocontrollerǰĒúą

ÿŠüîìĊęĔßšǰESP32-CAM îĆĚî÷ĆÜìĈĔĀšúéēĂÖćÿìĊęñĎšðśü÷êšĂÜĂ÷ĎŠÙîđéĊ÷üđðŨîđüúćîćîđóøćąñĎšéĎĒúêšĂÜ

óĆÖñŠĂîĂĊÖéšü÷ēé÷ÖćøìéúĂÜĒúąÝćÖñúúĆóíŤÝćÖìĊęÖúŠćüöćìĆĚÜĀöéÝċÜìĈĔĀšđĀĘîüŠćìĊęîĂîóúĉÖêąĒÙÜ

ñĎšðśü÷ĂĆöóćêĂĆêēîöĆêĉêšîìčîêęĈîĆĚîÿćöćøëĔßšÜćîĕéšÝøĉÜēé÷öĊÖćøìéÿĂïÖćø÷ÖîĚĈĀîĆÖ×ĂÜñĎšðśü÷

êĆĚÜĒêŠǰ��ǰÖĉēúÖøĆöëċÜǰ��ǰÖĉēúÖøĆöìĈĔĀšìøćïëċÜÙüćöðúĂéõĆ÷ĔîđøČęĂÜ×ĂÜîĚĈĀîĆÖĒúąÖćøìéÿĂïÖćø

ðøĆïÙüćöđøĘüĒúąìĉýìćÜĒúąǰReed Switch ìĈĔĀšÿøčðĔîêĂîìšć÷ĕéšüŠćÖćøìĈÜćîĂĆêēîöĆêĉîĆĚîìĈÜćî

ĕéšĂ÷ŠćÜðúĂéõĆ÷ÿčéìšć÷ĒúšüêĆüǰApplication îĆĚîìĈÜćîĕéšéĊĒêŠ÷ĆÜÿćöćøëóĆçîćêŠĂĕðĕéšĂĊÖĔîđøČęĂÜ

×ĂÜ×šĂöĎúñĎšðśü÷ĀøČĂêĈĒĀîŠÜñĎšðśü÷ìĊęÿćöćøëđÖĘïĕüšĔîÖøèĊÞčÖđÞĉî×ċĚîĂ÷ĎŠÖĆïñĎšîĈĕðêŠĂ÷Ăé 

 

���ǰ×šĂđÿîĂĒîą 

 ìĆĚÜîĊĚîĂÖÝćÖìĊęîĂîĒúšüÖćøúéĂĆêøćÖćøđÖĉéĒñúÖéìĆïĔîñĎšðśü÷êĉéđêĊ÷ÜîĆĚî÷ĆÜöĊÖćø

đóĉęöôĎÖÿĈĀøĆïñĎšðśü÷đóČęĂúéÖćøđÿĊ÷éÿĊĒúąĂĆêøćÖćøëŠć÷đì×ĂÜĂćÖćýïøĉđüèñĉüĀîĆÜñĎšðśü÷ĒúąóČĚîñĉü

ìĊęîĂîĕéšéĊöćÖ÷ĉęÜ×ċĚîĒúąĂĊÖÿŠüîĀîċęÜ×ĂÜÖćøĒîąîĈÙČĂÖćøóĆçîćêŠĂÝćÖêĆüÖćøìĈÜćî×ĂÜàĂôìŤĒüøŤ

đÖĊę÷üÖĆïĒĂóóúĉđÙßĆęîÙČĂÖćøđóĉęöêĈĒĀîŠÜìĊęĂ÷ĎŠ×ĂÜñĎšðśü÷ĔîÖøèĊÞčÖđÞĉîĔîÖćøìĊęêšĂÜÖćøĔĀšøëó÷ćïćú

öćøĆïĕéšøüéđøĘüöćÖ÷ĉęÜ×ċĚî 
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���ǰðøąē÷ßîŤìĊęĕéšøĆï 

��ǰĕéšýċÖþćđøĊ÷îøĎšĒúąöĊÙüćöđ×šćĔÝöćÖ÷ĉęÜ×ċĚîđÖĊę÷üÖĆïÖćøìĈÜćî×ĂÜÖćøìĈÜćî×ĂÜ

ĂčðÖøèŤĕöēÙøÙĂîēìøúđúĂøŤǰ(Microcontroller)ǰđóČęĂîĈöćðøą÷čÖêŤđ×šćÖĆïìĊęîĂîóúĉÖêąĒÙÜñĎšðśü÷

ĂĆöóćêĂĆêēîöĆêĉêšîìčîêęĈĕéš 
��ǰĕéšøĎšĀúĆÖÖćøìĈÜćî×ĂÜüÜÝøĂĉđúĘÖìøĂîĉÖÿŤǰĒúąǰÙčèÿöïĆêĉ×ĂÜĂčðÖøèŤìĊęîĈöćĔßš 

��ǰĕéšøĆïÙüćöøĎ šđÖĊ ę÷üÖĆïÖćøđ×Ċ÷îēðøĒÖøöĔîÖćøÙüïÙčöĒúąÖćøðøą÷čÖêŤĔßšÜćî

ĕöēÙøÙĂîēìøúđúĂøŤǰ (Microcontroller)ǰàċęÜĔîðøĉââćîĉóîíŤĕéšĔßšĂčðÖøèŤÙüïÙčöÖćøìĈÜćî×ĂÜìĊę

îĂîóúĉÖêąĒÙÜĂĆêēîöĆêĉĒúąîĈĕððøą÷čÖêŤêŠĂĔîÖćøìĈǰWeb Server Application 

4.ǰ ĕé šý ċÖþćÖćøìĈǰWeb Server Application Ēúąÿ Š ÜĒúąø ĆïÙ Š ćÝćÖĂ čðÖøèŤ

ĕöēÙøÙĂîēìøúđúĂøŤǰ(Microcontroller)ǰđóČęĂìĈĔĀšđÖĉéÖćøìĈÜćîñŠćîÿöćøŤìēôîđóČęĂÙüïÙčöìĊęîĂî

ĕéš 

��ǰĕéšìĈðøĉââćîĉóîíŤàċęÜĂćÝđðŨîêšîĒïïĔîÖćøóĆçîćđóČęĂĔĀšìĊęîĂî×ĂÜñĎšðśü÷îĆ ĚîöĊ

ÙüćöÿąéüÖĒúąøćÙćêšîìčîêęĈúÜàċęÜđóĉęöēĂÖćÿĔĀšñĎšðśü÷îĆĚîöĊúéēĂÖćÿĔîÖćøđÖĉéĒñúÖéìĆïĕéšĀøČĂìĈ

ĔĀšĂćÖćøĕöŠđúüøšć÷öćÖ÷ĉęÜ×ċĚî 
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<�>ǰǰ ĶArduino ÙČĂĂąĕøǰ ķǰ 

http://www.ioxhop.com/article/��arduino%E��B�����E��B��AD%E��B��

���E��B�����E��B��B��E��B�������arduino-

%E��B�����E��B��B��E��B��AD%E��B��AD%E��B��B��E��B����

�E��B��A�ǰ 

[ÿČïÙšîüĆîìĊęǰ	����������
> 

<�> ĶESP32-CAM ÙČĂĂąĕøķ 

https://www.hwlibre.com/th/esp32%E0%B8%9A%E0%B9%81%E0%B8%84%E0ǰǰ

%B8%A1/ 

 [ÿČïÙšîüĆîìĊęǰ(�2��������
> 

<�>ǰǰ ĶÖćøđ×Ċ÷îēðøĒÖøöđïČĚĂÜêšîÖĆïǰArduino C++ (ēÙøÜÿøšćÜēðøĒÖøö×ĂÜǰ"SEVJOP
ķǰ 

www.cybertice.com/article/��Öćøđ×Ċ÷îēðøĒÖøöđïČĚĂÜêšîÖĆï�arduino-c-ēÙøÜÿøšćÜ

ēðøĒÖøö×ĂÜ�arduinoǰ 

[ÿČïÙšîüĆîìĊęǰ(����������
> 

<�>ǰ ĶÖćøÖúĆïìĉýìćÜÖćøĀöčîǰĒúąðøĆïÙüćöđøĘüøĂï×ĂÜöĂđêĂøŤéšü÷ǰ18.ķǰ<POMJOF>� 

 https://makerasia.com/dc-motor-control-speed-kit-�ǰ 

[ÿČïÙšîüĆîìĊęǰ	����������
> 

[5] ĶĀúĆÖÖćø×ĂÜǰ#54����ķ 

https://www.arduino4.com/product/844/btn7960-bts7960-43a-current-limiting-

high-power-h-bridge-dc-motor-drive-module-

%E0%B9%82%E0%B8%A1%E0%B8%94%E0%B8%B9%E0%B8%A5%E0%B8%82

%E0%B8%B1%E0%B8%9A-motor-dc 

[ÿČïÙšîüĆîìĊęǰ	���10�����
> 

[6]  ĶüĉíĊéĎĒúñĎšÿĎÜĂć÷čķǰǰ 

https://www.paramountbed.co.th/news/contents ǰ 

[ÿČïÙšîüĆîìĊęǰ	�/��/2564)] 
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http://www.ioxhop.com/article/1/arduino%E0%B8%95%E0%B8%AD%E0%B8%99%E0%B8%97%E0%B8%B5%E0%B9%88-1-arduino-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3
http://www.ioxhop.com/article/1/arduino%E0%B8%95%E0%B8%AD%E0%B8%99%E0%B8%97%E0%B8%B5%E0%B9%88-1-arduino-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3
http://www.ioxhop.com/article/1/arduino%E0%B8%95%E0%B8%AD%E0%B8%99%E0%B8%97%E0%B8%B5%E0%B9%88-1-arduino-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3
https://www.hwlibre.com/th/esp32%E0%B8%9A%E0%B9%81%E0%B8%84%E0
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http://www.cybertice.com/article/5/%C3%A0%C2%B8%E2%80%A0%C3%A0%C2%B8%C2%B2%C3%A0%C2%B8%C2%A3%C3%A0%C2%B9%E2%80%A2%C3%A0%C2%B8%E2%80%A1%C3%A0%C2%B8%C2%B5%C3%A0%C2%B8%C2%A2%C3%A0%C2%B8%C5%BD%C3%A0%C2%B9%E2%80%A1%C3%A0%C2%B8%C5%82%C3%A0%C2%B8%C2%A3%C3%A0%C2%B9%E2%80%A0%C3%A0%C2%B8%E2%80%A0%C3%A0%C2%B8%C2%A3%C3%A0%C2%B8%C2%A1%C3%A0%C2%B9%E2%80%A2%C3%A0%C2%B8%C4%B1%C3%A0%C2%B8%C2%B7%C3%A0%C2%B9%E2%80%BA%C3%A0%C2%B8%20%C3%A0%C2%B8%E2%81%84%C3%A0%C2%B8%C5%81%C3%A0%C2%B9%E2%80%BA%C3%A0%C2%B8%C5%BD%C3%A0%C2%B8%E2%80%A0%C3%A0%C2%B8%C2%B1%C3%A0%C2%B8%C4%B1-arduino-c-%C3%A0%C2%B9%E2%80%A1%C3%A0%C2%B8%E2%80%94%C3%A0%C2%B8%C2%A3%C3%A0%C2%B8%E2%81%84%C3%A0%C2%B8%C2%AA%C3%A0%C2%B8%C2%A3%C3%A0%C2%B9%E2%80%BA%C3%A0%C2%B8%C2%B2%C3%A0%C2%B8%E2%81%84%C3%A0%C2%B9%E2%80%A1%C3%A0%C2%B8%C5%82%C3%A0%C2%B8%C2%A3%C3%A0%C2%B9%E2%80%A0%C3%A0%C2%B8%E2%80%A0%C3%A0%C2%B8%C2%A3%C3%A0%C2%B8%C2%A1%C3%A0%C2%B8%E2%80%A1%C3%A0%C2%B8%20%C3%A0%C2%B8%E2%81%84-arduino
https://makerasia.com/dc-motor-control-speed-kit-1
ttps://www.arduino4.com/product/844/btn7960-bts7960-43a-current-limiting-h
ttps://www.arduino4.com/product/844/btn7960-bts7960-43a-current-limiting-h
https://www.paramountbed.co.th/news/contents
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[7]ǰ Ķ�üĉíĊéĎĒúñĎšðśü÷êĉéđêĊ÷Üķ 

https://www.pptvhd36.com/news/%E0%B8%AA%E0%B8%B8%E0%B8%82%E0

%B8%A0%E0%B8%B2%E0%B8%9E/16148 

[ÿČïÙšîüĆîìĊęǰ	�/��/2564)] 

[8] Ķ4PMJEǰXPSLǰÖćøĂĂÖĒïïĒúąđ×Ċ÷îĒïïìćÜüĉýüÖøøöķ 

SolidWorks ÖćøĂĂÖĒïïĒúąđ×Ċ÷îĒïïìćÜüĉýüÖøøöǰ	witty.co.th) 

[ÿČïÙšîüĆîìĊęǰ	�/��/2564)] 

[9] ĶÖćøÿøšćÜǰ8FCǰTFSWFSķ 

https://www.ppontime.co.th/%E0%B8%A3%E0%B8%B2%E0%B8%A2%E0%B8

%A5%E0%B8%B0%E0%B9%80%E0%B8%AD%E0%B8%B5%E0%B8%A2%E0%B8

%94/Web_Und_Server_Und__Und_%E0%B8%84%E0%B8%B7%E0%B8%AD%E

0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3 

 [ÿČïÙšîüĆîìĊęǰ	���������
] 

[10] ĶÖćøÿøšćÜǰApplicatiPOķ 

 http://apirawut.sirin.ac.th/home.php?page=Webapp/Start/Start_basic 

[ÿČïÙšîüĆîìĊęǰ	���������
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https://www.pptvhd36.com/news/%E0%B8%AA%E0%B8%B8%E0%B8%82%E0%B8%A0%E0%B8%B2%E0%B8%9E/16148
http://www.witty.co.th/home/bookdetail.php?id=22
ttps://www.ppontime.co.th/%E0%B8%A3%E0%B8%B2%E0%B8%A2%E0%B8
ttps://www.ppontime.co.th/%E0%B8%A3%E0%B8%B2%E0%B8%A2%E0%B8
http://apirawut.sirin.ac.th/home.php?page=Webapp/Start/Start_basic
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Coding for Esp8266 

#define RPWM 14 

#define LPWM 12 

#define REN 13 

#define LEN 15 

 

int sensor = 4; 

int state = LOW; 

int val = 0; 

int pot; 

int out1; 

int out2; 

int Speed; 

#include <WiFiClient.h> 

#include <ESP8266WebServer.h> 

#include <FS.h> //Include File System Headers 

const char* imagefile = "/ams.jpg"; 

const char* htmlfile = "/index.html"; 

//ESP AP Mode configuration 

#define ssid "aekanun" // WiFi SSID 

#define password "00000000" // WiFi password 

ESP8266WebServer server(80); 

void handleRoot(){ 

 server.sendHeader("Location", "/index.html",true); //Redirect to our 

html web page 

 server.send(302, "text/plane",""); 

} 

void handleWebRequests(){ 

 if(loadFromSpiffs(server.uri())) return; 

 String message = "File Not Detected\n\n"; 

 message += "URI: "; 

 message += server.uri(); 

 message += "\nMethod: "; 

 message += (server.method() == HTTP_GET)?"GET":"POST"; 

 message += "\nArguments: "; 

 message += server.args(); 

 message += "\n"; 

 for (uint8_t i=0; i<server.args(); i++){ 
เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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 message += " NAME:"+server.argName(i) + "\n VALUE:" + server.arg(i) 

+ "\n"; 

 } 

 server.send(404, "text/plain", message); 

 Serial.println(message); 

} 

void setup() { 

  { 

   

  pinMode(RPWM,OUTPUT); 

  pinMode(LPWM,OUTPUT); 

  pinMode(LEN,OUTPUT); 

  pinMode(REN,OUTPUT); 

  pinMode(sensor,INPUT);  

  digitalWrite(REN,HIGH); 

  digitalWrite(LEN,HIGH); 

  } 

 delay(1000); 

 Serial.begin(115200); 

 WiFi.begin (ssid, password); 

 while ( WiFi.status() != WL_CONNECTED ) { 

 delay ( 500 ); Serial.print ( "." ); 

 } 

 // WiFi connecton is OK 

 Serial.println ( "" ); 

 Serial.print ( "Connected to " ); Serial.println ( ssid ); 

 Serial.print ( "IP address: " ); Serial.println ( WiFi.localIP() ); 

 

 //Initialize File System 

 SPIFFS.begin(); 

 Serial.println("File System Initialized"); 

 //Initialize Webserver 

 server.on("/",handleRoot); 

 server.on("/motorON", HTTP_GET, relayControl); 

 server.on("/motorON2", HTTP_GET, relayControl2); 

 server.on("/motorON3", HTTP_GET, relayControl3);  

 server.onNotFound(handleWebRequests); //Set setver all paths are not 

found so we can handle as per URI 

 server.begin(); เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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} 

void loop() { 

server.handleClient(); 

 

} 

bool loadFromSpiffs(String path){ 

 String dataType = "text/plain"; 

 if(path.endsWith("/")) path += "index.htm"; 

 if(path.endsWith(".src")) path = path.substring(0, 

path.lastIndexOf(".")); 

 else if(path.endsWith(".html")) dataType = "text/html"; 

 else if(path.endsWith(".htm")) dataType = "text/html"; 

 else if(path.endsWith(".css")) dataType = "text/css"; 

 else if(path.endsWith(".js")) dataType = "application/javascript"; 

 else if(path.endsWith(".png")) dataType = "image/png"; 

 else if(path.endsWith(".gif")) dataType = "image/gif"; 

 else if(path.endsWith(".jpg")) dataType = "image/jpeg"; 

 else if(path.endsWith(".ico")) dataType = "image/x-icon"; 

 else if(path.endsWith(".svg")) dataType = "image/svg+xml"; 

 else if(path.endsWith(".xml")) dataType = "text/xml"; 

 else if(path.endsWith(".pdf")) dataType = "application/pdf"; 

 else if(path.endsWith(".zip")) dataType = "application/zip"; 

 File dataFile = SPIFFS.open(path.c_str(), "r"); 

 if (server.hasArg("download")) dataType = "application/octet-

stream"; 

 if (server.streamFile(dataFile, dataType) != dataFile.size()) { 

 } 

 dataFile.close(); 

 return true; 

} 

//*******************************************************************

************************************ 

// 

void relayControl() { 

  val= digitalRead(sensor); 

  val2= digitalRead(sensor2); 

      if(val == LOW && val2 == LOW){ 

      Serial.print("STEP..1"); เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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      analogWrite(RPWM,255); 

      analogWrite(LPWM,0); 

      } 

      else if(val == LOW && val2 == HIGH){ 

      analogWrite(RPWM,0); 

      analogWrite(LPWM,0); 

      Serial.print("stop..1"); 

      delay(30000); 

          state = HIGH;} 

          else if(val == HIGH && val2 == HIGH){ 

          analogWrite(RPWM,0); 

          analogWrite(LPWM,255); 

          Serial.print("STEP..3"); 

           } 

     

              else if(val == HIGH && val2 == LOW){ 

              analogWrite(RPWM,0); 

              analogWrite(LPWM,0); 

              Serial.print("stop......2"); 

              delay(30000); 

              analogWrite(RPWM,100); 

              analogWrite(LPWM,0); 

              delay(5000); 

              Serial.print("STEP...4"); 

              } 

                        Serial.print("°�̧2�¤�Îµ�µ�Ä®¤n��; 

                        delay(600000); 

      } 

   } 

  handleRoot(); 

} 

void relayControl2() { 

  val= digitalRead(sensor); 

  val2= digitalRead(sensor2); 

      if(val == LOW && val2 == LOW){ 

      Serial.print("STEP..1"); 

      analogWrite(RPWM,200); 

      analogWrite(LPWM,0); 

      } เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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      else if(val == LOW && val2 == HIGH){ 

      analogWrite(RPWM,0); 

      analogWrite(LPWM,0); 

      Serial.print("stop..1"); 

      delay(30000); 

          state = HIGH;} 

          else if(val == HIGH && val2 == HIGH){ 

          analogWrite(RPWM,0); 

          analogWrite(LPWM,200); 

          Serial.print("STEP..3"); 

           } 

     

              else if(val == HIGH && val2 == LOW){ 

              analogWrite(RPWM,0); 

              analogWrite(LPWM,0); 

              Serial.print("stop......2"); 

              delay(30000); 

              analogWrite(RPWM,100); 

              analogWrite(LPWM,0); 

              delay(5000); 

              Serial.print("STEP...4"); 

              } 

                        Serial.print("°�̧2�¤�Îµ�µ�Ä®¤n��; 

                        delay(600000); 

      } 

          } 

     } 

   } 

  handleRoot(); 

} 

void relayControl3() { 

 val= digitalRead(sensor); 

  val2= digitalRead(sensor2); 

      if(val == LOW && val2 == LOW){ 

      Serial.print("STEP..1"); 

      analogWrite(RPWM,150); 

      analogWrite(LPWM,0); 

      } 

      else if(val == LOW && val2 == HIGH){ เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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      analogWrite(RPWM,0); 

      analogWrite(LPWM,0); 

      Serial.print("stop..1"); 

      delay(30000); 

          state = HIGH;} 

          else if(val == HIGH && val2 == HIGH){ 

          analogWrite(RPWM,0); 

          analogWrite(LPWM,150); 

          Serial.print("STEP..3"); 

           } 

     

              else if(val == HIGH && val2 == LOW){ 

              analogWrite(RPWM,0); 

              analogWrite(LPWM,0); 

              Serial.print("stop......2"); 

              delay(30000); 

              analogWrite(RPWM,100); 

              analogWrite(LPWM,0); 

              delay(5000); 

              Serial.print("STEP...4"); 

              } 

                        Serial.print("°�̧2�¤�Îµ�µ�Ä®¤n��; 

                        delay(600000); 

      } 

   } 

  handleRoot(); 

} 
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Coding for html 

<!DOCTYPE html> 

<html lang="en"> 

<head> 

    <meta charset="UTF-8"> 

    <meta http-equiv="X-UA-Compatible" content="IE=edge"> 

    <meta name="viewport" content="width=device-width, initial-

scale=1.0"> 

    <title>�¸É�°�¡¨·��³Â���¼o�n ª¥°¤́¡µ�°�́Ã�¤�́·</title> 

 

    <!-- font awesome cdn link  --> 

    <link rel="stylesheet" 

href="https://cdnjs.cloudflare.com/ajax/libs/font-

awesome/5.15.4/css/all.min.css"> 

 

    <!-- custom css file link  --> 

    <link rel="stylesheet" href="css/style.css"> 

 

</head> 

<body> 

     

<!-- header section starts  --> 

 

<header class="header"> 

 

    <a href="#" class="logo"> <i class="fas fa-heartbeat"></i> 

AUTOMATIC REPOSITIONING MATTRESS FOR PARALYSIS </a> 

 

    <nav class="navbar"> 

        <a href="#home">home</a> 

        <a href="#services">services</a> 

        <a href="#about">about</a> 

        <a href="#doctors">doctors</a> 

        <a href="#book">book</a> 

        <a href="#review">review</a> 

        <a href="#blogs">blogs</a> 

    </nav> 
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    <div id="menu-btn" class="fas fa-bars"></div> 

 

</header> 

 

<!-- header section ends --> 

 

<!-- home section starts  --> 

 

<section class="home" id="home"> 

 

    <div class="image"> 

        <img src="image/home-img.svg" alt=""> 

    </div> 

 

    <div class="content"> 

        <h3>stay safe, stay healthy</h3> 

         

        <p><a href="capture" class="btn"> CAPTURE  <span class="fas 

fa-chevron-right"></span> </a></p> 

        <h2><a class="btn" style="background-color:#a9f5c9"  

href="/motorON">MOTOR HIGH LEVEL</a></h2> 

        <h2><a class="btn" style="background-color:#7ac6e4"  

href="/motorON2">MOTOR MID LEVEL</a></h2> 

        <h2><a class="btn" style="background-color:#dfe982"  

href="/motorON3">MOTOR LOW LEVEL</a></h2> 

         

         

    </div> 

   

        

</section> 

 

<!-- home section ends --> 

 

<!-- icons section starts  --> 

 

<section class="icons-container"> 

 

    <div class="icons"> เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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        <i class="fas fa-user-md"></i> 

        <h3>140+</h3> 

        <p>doctors at work</p> 

    </div> 

 

    <div class="icons"> 

        <i class="fas fa-users"></i> 

        <h3>1040+</h3> 

        <p>satisfied patients</p> 

    </div> 

 

    <div class="icons"> 

        <i class="fas fa-procedures"></i> 

        <h3>500+</h3> 

        <p>bed facility</p> 

    </div> 

 

    <div class="icons"> 

        <i class="fas fa-hospital"></i> 

        <h3>80+</h3> 

        <p>available hospitals</p> 

    </div> 

 

</section> 

 

<!-- icons section ends --> 

 

<!-- services section starts  --> 

 

<section class="services" id="services"> 

 

    <h1 class="heading"> our <span>services</span> </h1> 

 

    <div class="box-container"> 

 

        <div class="box"> 

            <i class="fas fa-notes-medical"></i> 

            <h3>free checkups</h3> 

            <p>�¦ª�¢¦<̧/p> เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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            <a href="#" class="btn"> learn more <span class="fas fa-

chevron-right"></span> </a> 

        </div> 

 

        <div class="box"> 

            <i class="fas fa-ambulance"></i> 

            <h3>24/7 ambulance</h3> 

            <p>¤¦̧�Å�¦�́</p> 

            <a href="#" class="btn"> learn more <span class="fas fa-

chevron-right"></span> </a> 

        </div> 

 

        <div class="box"> 

            <i class="fas fa-user-md"></i> 

            <h3>expert doctors</h3> 

            <p>®¤°Á�n�</p> 

            <a href="#" class="btn"> learn more <span class="fas fa-

chevron-right"></span> </a> 

        </div> 

 

        <div class="box"> 

            <i class="fas fa-pills"></i> 

            <h3>medicines</h3> 

            <p>¥µÅ¤nÂ¡�</p> 

            <a href="#" class="btn"> learn more <span class="fas fa-

chevron-right"></span> </a> 

        </div> 

 

        <div class="box"> 

            <i class="fas fa-procedures"></i> 

            <h3>bed facility</h3> 

            <p>Á�¥̧��»n¤</p> 

            <a href="#" class="btn"> learn more <span class="fas fa-

chevron-right"></span> </a> 

        </div> 

 

        <div class="box"> 

            <i class="fas fa-heartbeat"></i> 

            <h3>total care</h3> เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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            <p>Á°µÄ�Ä­n�</p> 

            <a href="#" class="btn"> learn more <span class="fas fa-

chevron-right"></span> </a> 

        </div> 

 

    </div> 

 

</section> 

 

<!-- services section ends --> 

 

<!-- about section starts  --> 

 

<section class="about" id="about"> 

 

    <h1 class="heading"> <span>about</span> us </h1> 

 

    <div class="row"> 

 

        <div class="image"> 

            <img src="image/about-img.svg" alt=""> 

        </div> 

 

        <div class="content"> 

            <h3>we take care of your healthy life</h3> 

            <p>Á�ºÉ°��µ�Ä�Ã¨��́��»��́¤°̧�́¦µ�°��¼o�n ª¥°¤́¡µ�Â¨³�¼o­¼�°µ¥»�¸É�o°��°��·�Á�¥̧�¤µ��¹Ê�Á¦ºÉ°¥ÇÃ�¥�µ¦�°��·�Á�¥̧��´ Ê�

­µ¤µ¦�­n��¨�ÎµÄ®o¤°̧µ�µ¦Á�È��nª¥�µ¤¤µÄ�¦¼�Â���nµ�ÇÁ�n��Â�¨����́�Á�È��o���¹�Á�È��́�®µ�ÎµÄ®o°µ�µ¦�°��¼o�n ª¥�´ Ê�Â¥n¨��¼o�ÎµÃ�¦��µ��¹�Å�o

Á®È��¹��́�®µ�¹��·�ª·�¡̧�́�µ�¸É�°��¸É�ÎµÄ®o�¼o�n ª¥�¸É�o°��°�Á�¥̧�Á�È�Áª¨µ�µ�¤�̧µ¦�¥�́�ª́Á¡ºÉ°¨�°µ�µ¦Â�¨����́�oª¥�µ¦�ÎµÄ®o�¸É�°�¤¸�µ¦Á°¥̧�Â¨³¥�́

�ÎµÄ®o�¼o�¼Â¨�¼o�n ª¥�´ Ê�­µ¤µ¦�¡�́�n°�Å�o°�̧�oª¥Á�ºÉ°��µ�­µ¤µ¦��ª��»¤�nµ�Ã�¦«¡́�rÅ�o°�̧�oª¥Á¡ºÉ°�ªµ¤­³�ª�Â¨³�´ Ê�®¤��°�Ã�¦��µ��¸Ê¥�́�¼�Â��¤µ

Ä®o�o��»��¼��ªnµ�µ¦�ºÊ°�µ¤�¨µ��´ ÉªÅ�Á¡ºÉ°Ä®o�»���­µ¤µ¦�Á�oµ�¹�¦µ�µ�°��¸É�°�Å�o</p> 

            

            <a href="#" class="btn"> �»��¦³­��rÂ¨³�µ¦�Îµ�µ�£µ¥Ä��°��¸É�°��<span 

class="fas fa-chevron-right"></span> </a> 

        </div> 

 

    </div> 

 

</section> 
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