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ABSTRACT 
Nowadays, Internet of Things technology is increasingly applied in daily 

life, especially in agriculture. We see the importance of cactus plants because it is an 
agricultural plant that is gaining popularity. Therefore, the Internet of Things 
technology has been applied to cactus plants in order to invent a device and 
develop as a cactus greenhouse control monitoring system. The system consists of 
two main sections. It begins with the display section of the sensor values in the 
greenhouse by using a real-time database with a microcontroller to store sensor 
values and the devices control section within the cactus greenhouse. By working in 
this section, there are two modes of operation, i.e., automatic mode and manual 
mode, which all system functions are ordered through an application on a mobile 
phone. 
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õćÙñîüÖǰß ÙĈÿĆęÜÿĈĀøĆïĒÿéÜÙĎŠöČĂÖćøĔßšÜćîĀîšćÙüïÙčö  ��� 
õćÙñîüÖǰà ÙĈÿĆęÜÿĈĀøĆïĂĂÖÝćÖøąïïïîĒĂðóúĉđÙßĆî ��� 
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ÿćøïĆâøĎð 
 

Āîšć 
øĎðìĊęǰ   

2.1  ēøÜđøČĂîĂĆÝÞøĉ÷ąǰSMART GREEN HOUSE øąïïðŗé � 
2.2  đĀúĘÖÖĆúüćĕîàŤ×îćéǰ���ǰđàîêĉđöêøǰÙüćöĀîćǰ����ǰđàîêĉđöêø � 
2.3  đĀúĘÖĒïî �� 
2.4  đĀúĘÖđÿšîÖúö �� 
2.5 óúćÿêĉÖǰPE ���ǰĕöÙøĂî 11 
2.6  NODEMCU ESP��ǰDEV MODULE 12 
2.7 ēöéĎúüĆéÙüćöđ×šöĒÿÜǰGY-���ǰBH���� 14 
2.8 ēöéĎúđàîđàĂøŤüĆéĂčèĀõĎöĉĒúąÙüćößČĚîǰDHT�� 15 
2.9  ēöéĎúđàîđàĂøŤüĆéÙüćößČĚîĔîéĉî 15 
2.10  ēöéĎúøĊđú÷Ťǰ3 ēüúêŤǰ	Active low) 16 
2.11  LED Grow Light 50 üĆêêŤ �� 
2.12  óĆéúöøąïć÷ĂćÖćý×îćéǰ��ǰđàîêĉđöêø 17 
2.13  ðŦūöîĚĈǰøčŠîǰGreen-01 DC 12 ēüúêŤ �� 
2.14  ĂčðÖøèŤÝŠć÷ĕôôŜćÖøąĒÿêøÜ �� 
2.15  ìŠĂǰPE ×îćéǰ���ǰđàîêĉđöêø �� 
2.16  ßčéÿðøĉÜđÖĂøŤ×îćéđúĘÖĒúą×šĂêŠĂ �� 
2.17  ĀîšćêŠćÜēðøĒÖøöǰAndroid Studio �� 
2.18 ANDROID SOFTWARE DEVELOPMENT KIT �� 
2.19 ĀîšćêŠćÜêĆüĂ÷ŠćÜÖćøĂĂÖĒïïĀîšćÝĂđ×šćÿĎŠøąïïēé÷ĔßšõćþćǰXML ñŠćîǰ

ANDROID STUDIO 
�� 

2.20 êĆüĂ÷ŠćÜÖćøđÖĘï×šĂöĎúĒïïêćöđüúćÝøĉÜìĊęĕéšÝćÖÖćøúÜìąđïĊ÷îñŠćîìćÜ
ĒĂðóúĉđÙßĆî 

�� 

2.21 êĆüĂ÷ŠćÜïøĉÖćøêøüÝÿĂïñĎšĔßšìĊęĕéšÝćÖÖćøúÜìąđïĊ÷îñŠćîìćÜ 
ĒĂðóúĉđÙßĆî 

�� 

2.22 ĀîšćêŠćÜēðøĒÖøöǰArduino IDE �� 
3.1 ĒñîñĆÜÖćøìĈÜćî×ĂÜøąïï �� 
3.2 ĒñîñĆÜÙüïÙčöÖćøđðŗéĒúąðŗé×ĂÜÿüĉêàŤĀúĂéĕôĒïïĂĆêēîöĆêĉ �� 
3.3 ĒñîñĆÜÙüïÙčöÖćøđðŗéĒúąðŗé×ĂÜÿüĉêàŤóĆéúöĒïïĂĆêēîöĆêĉ �� 
3.4 ĒñîñĆÜÙüïÙčöÖćøđðŗéĒúąðŗé×ĂÜÿüĉêàŤðŦūöîĚĈĒïïĂĆêēîöĆêĉ �� 
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ÿćøïĆâøĎð (êŠĂ) 
 

Āîšć 
øĎðìĊęǰ   

3.5  õćóüÜÝøēé÷øüö×ĂÜøąïï �� 
3.6 ĒÿéÜßČęĂìĊęĂ÷ĎŠĕôúŤìĊęđßČęĂöêŠĂøąĀüŠćÜĂčðÖøèŤĒúąǰFirebase �� 
3.7  ĀîšćÿĈĀøĆïđ×šćÿĎŠøąïï �� 
3.8  ĀîšćÝĂĒÿéÜúĉÜÙŤÿĈĀøĆï÷Čî÷ĆîêĆüêîÖŠĂîìĈÖćøđ×šćÿĎŠøąïïÙøĆĚÜĒøÖ �� 
3.9 Öćø÷Čî÷ĆîêĆüêîđÿøĘÝÿĉĚî �� 
3.10 ĀîšćÿĈĀøĆïúÜìąđïĊ÷îïĆâßĊñĎšĔßš �� 
3.11 ĀîšćÿĈĀøĆïÖøĂÖĂĊđöú×ĂÜñĎšĔßšĔîÖøèĊúČöøĀĆÿñŠćî �� 
3.12  ÖćøĒÝšÜđêČĂîÿĈĀøĆïÖćøêĆĚÜøĀĆÿñŠćîĔĀöŠ �� 
3.13  ĀîšćĒÿéÜÙŠćìĊęĕéšøĆïÝćÖđàîđàĂøŤìĊęđÖĘïïîåćî×šĂöĎúǰFirebase �� 
3.14  ÿëćîąïîǰFirebase ÖøèĊìĊęĂčðÖøèŤöĊÖćøđðŗéĔßšÜćî �� 
3.15  ÿëćîÖćøèŤìĈÜćî×ĂÜĂčðÖøèŤïîĒĂðóúĉđÙßĆîđöČęĂöĊÖćøđðŗéĔßšÜćî �� 
3.16  ÿëćîąïîǰFirebase ÖøèĊìĊęĂčðÖøèŤĕöŠöĊÖćøđðŗéĔßšÜćî �� 
3.17  ÿëćîąÖćøìĈÜćî×ĂÜĂčðÖøèŤïîĒĂðóúĉđÙßĆîđöČęĂĕöŠöĊÖćøđðŗéĔßšÜćî �� 
3.18  ĀîšćêŠćÜÿĈĀøĆïÙüïÙčöÖćøìĈÜćî×ĂÜĂčðÖøèŤ �� 
3.19  ĀîšćÿĈĀøĆïĒÿéÜÙĎŠöČĂñĎšĔßš �� 
3.20  ĀîšćÿĈĀøĆïĂĂÖÝćÖøąïï �� 
3.21  ĒñîñĆÜÖćøìĈÜćî×ĂÜĒĂðóúĉđÙßĆî �� 
3.22  ēÙøÜÿøšćÜéšćîĀîšć×ĂÜĀúĆÜÙćēøÜđøČĂî 43 
3.23  ēÙøÜÿøšćÜéšćîïî×ĂÜĀúĆÜÙćēøÜđøČĂî �� 
3.24  ēÙøÜÿøšćÜéšćî×šćÜ×ĂÜĀúĆÜÙćēøÜđøČĂî �� 
3.25  ēÙøÜÿøšćÜéšćîĀîšć×ĂÜßĆĚîüćÜÖøąëćÜêšîÖøąïĂÜđóßø �� 
3.26  ēÙøÜÿøšćÜéšćîïî×ĂÜßĆĚîüćÜÖøąëćÜêšîÖøąïĂÜđóßø 45 
3.27  ēÙøÜÿøšćÜéšćî×šćÜ×ĂÜßĆĚîüćÜÖøąëćÜêšîÖøąïĂÜđóßø 45 
3.28  đÿćÿĈĀøĆïēÙøÜÿøšćÜēøÜđøČĂî 46 
3.29  đÿćìĊęĂĂÖĒïïöćđóČęĂêĉéêĆĚÜóĆéúö 46 
3.30  ×šĂêŠĂìĊęĂĂÖĒïïöćđóČęĂêĉéêĆĚÜóĆéúö 47 
3.31  ×šĂêŠĂøąĀüŠćÜåćîēÙøÜÿøšćÜ 47 
3.32  ĒïïêĆéđ÷ĘïóúćÿêĉÖÙúčöēøÜđøČĂî 48 
3.33  ĂĂÖĒïïđóČęĂêĉéêĆĚÜïøĉđüèÙćî×ĂÜēøÜđøČĂî 49 
3.34  ĒÿéÜøą÷ąĀŠćÜøąĀüŠćÜÿðøĉÜđÖĂøŤĀĆüóŠîĀöĂÖ 49 
3.35 ēÙøÜÿøšćÜéšćîĀîšć×ĂÜĀúĆÜÙćēøÜđøČĂî 50 
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ÿćøïĆâøĎð (êŠĂ) 
 

Āîšć 
øĎðìĊęǰ   

3.36  ēÙøÜÿøšćÜéšćîĀîšć×ĂÜßĆĚîüćÜÖøąëćÜêšîÖøąïĂÜđóßø 50 
3.37  đÿćÿĈĀøĆïēÙøÜÿøšćÜēøÜđøČĂî 51 
3.38  đÿćìĊęĂĂÖĒïïöćđóČęĂêĉéêĆĚÜóĆéúö 51 
3.39  ×šĂêŠĂìĊęđðŨîöčöìĆĚÜǰ�ǰ×ĂÜåćîēøÜđøČĂî 52 
���� ×šĂêŠĂìĊęĂĂÖĒïïöćđóČęĂêĉéêĆĚÜóĆéúö �� 
���� ĒïïêĆéđ÷ĘïóúćÿêĉÖÙúčöēøÜđøČĂî �� 
���� ĒïïêĆéđ÷Ęïêą×Šć÷ÖĆîĒöúÜ �� 
���� êĉéêĆĚÜßčéöĉîĉÿðøĉÜđÖĂøŤêćöìĊęĂĂÖĒïïĕüš �� 
���� ĂčðÖøèŤĒðúÜĒøÜéĆîĕôôŜć �� 
���� Xiaomi Redmi note� �� 
4.1  ñúÖćøìéÿĂïÖćøìĈÜćîêćöđÜČęĂîĕ×ìĊęÖĈĀîéĔîēĀöéĂĆêēîöĆêĉ 58 
4.2  ĒÿéÜñúÖćøđßČęĂöêŠĂǰWi-Fi ĔîēĀöéǰSTP  59 
4.3  ĒÿéÜßČęĂìĊęĂ÷ĎŠ×ĂÜĕôúŤìĊęđßČęĂöêŠĂøąĀüŠćÜĂčðÖøèŤĒúąǰFirebase 59 
4.4  êĈĒĀîŠÜÖćøìéÿĂïêĉéêĆĚÜđàîđàĂøŤđóČęĂüĆéÙüćöđ×šöĒÿÜõć÷ĔîēøÜđøČĂî 60 
4.5  êĈĒĀîŠÜÖćøêĉéêĆĚÜđàîđàĂøŤõć÷ĔîēøÜđøČĂî 61 
4.6 ÖøćôÖćøđðúĊę÷îĒðúÜÙŠćĂčèĀõĎöĉđöČęĂđðŗéĔßšÜćîóĆéúöđðŨîđüúćǰ��ǰîćìĊ 62 
��� ÖøćôÙüćöÿĆöóĆîíŤøąĀüŠćÜÙüćöđ×šöĒÿÜÖĆïßŠüÜđüúć 65 
��� êĈĒĀîŠÜÖćøüĆéÙŠćÙüćößČĚîĔîéĉîĔîÖøąëćÜÖøąïĂÜđóßø 66 
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IX 
 

ÿćøïĆâêćøćÜ 
 

Āîšć 
êćøćÜìĊęǰ   

2.1  ÖćøĔßšÜćî×ćÿĆââćè×ĂÜēöéĎúđàîđàĂøŤüĆéÙüćöđ×šöĒÿÜǰGY-302 
BH1750 

14 

2.2  ÖćøĔßšÜćî×ćÿĆââćè×ĂÜēöéĎúđàîđàĂøŤüĆéĂčèĀõĎöĉĒúąÙüćößČĚîǰDHT�� �� 
��� ÖćøĔßšÜćî×ćÿĆââćè×ĂÜēöéĎúđàîđàĂøŤüĆéÙüćößČĚîĔîéĉî �� 
3.1  üĆÿéčìĊęĔßšĔîÖćøÿøšćÜēøÜđøČĂîÖøąïĂÜđóßø �� 
4.1  Ùüćöđ×šöĒÿÜĔîøą÷ąÙüćöÿĎÜĒúąêĈĒĀîŠÜìĊęêŠćÜÖĆîõć÷ĔîēøÜđøČĂî 60 
4.2  ÙŠćĂčèĀõĎöĉĒúąÙüćößČĚîĔîĂćÖćýđöČęĂđðŗéĔßšÜćîóĆéúöøąïć÷ĂćÖćý

õć÷ĔîēøÜđøČĂî 
62 

4.3  ÙüćöÿĆöóĆîíŤøąĀüŠćÜðøĉöćêøĀšĂÜÖĆïðøĉöćèúöøąïć÷ĂćÖćýìĊęđĀöćąÿö
×ĂÜóĆéúö 

63 

4.4  ÙüćöÿĆöóĆîíŤøąĀüŠćÜ×îćé×ĂÜóĆéúöĒúąðøĉöćèúöøąïć÷ĂćÖćý 63 
4.5  ÙüćöÿĆöóĆîíŤøąĀüŠćÜÙüćöđ×šöĒÿÜÖĆïßŠüÜđüúć 64 
��� ÙŠćÙüćößČĚîĔîéĉîìĆĚÜǰ�ǰêĈĒĀîŠÜđöČęĂđðŗéĔßšÜćîøąïïĔĀšîĚĈõć÷ĔîēøÜđøČĂî 65 
��� ÙŠćÙüćößČĚîĔîéĉîìĆĚÜǰ�ǰêĈĒĀîŠÜĀúĆÜÝćÖÖćøĔĀšîĚĈñŠćîĕðđðŨîøą÷ąđüúćǰ 

�ǰüĆî 
67 
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ïììĊęǰ� 

ïìîĈ 

���ǰÙüćöđðŨîöćĒúąÙüćöÿĈÙĆâ×ĂÜðŦâĀć 
ĔîðŦÝÝčïĆîÿĆÜÙöÿŠüîöćÖĕéšöĊÖćøîĈđìÙēîēú÷ĊĂĉîđìĂøŤđîĘê×ĂÜÿøøóÿĉęÜöćĔßšĔîĀúć÷ǰėǰ

éš ćîéš ü÷ÖĆî ǰĂćìĉ ǰéš ćîĂčêÿćĀÖøøöǰéš ćîÙöîćÙöǰĒúąéš ćîÖćøđÖþêøǰĒúąĔî×èąîĊĚ  
ÖćøđÝøĉâđêĉïēêìćÜéšćîÖćøđÖþêøĔîðøąđìýĕì÷àċęÜÖĈúĆÜĕéšøĆïÙüćöîĉ÷öđðŨîĂ÷ŠćÜöćÖǰÝċÜöĊÖćøîĈ
đìÙēîēú÷ĊöćðøĆïðøčÜĒúąóĆçîćđóČęĂđóĉęöÙüćöÿąéüÖÿïć÷ĔĀšÖĆïßćüđÖþêøÖøǰēé÷ĔîðŦÝÝčïĆîîĊĚöĊ 
óČßóĆîíčŤêŠćÜǰėǰìĊę ĕéšøĆïÙüćöîĉ÷öÝćÖÖøąĒÿÿĆÜÙöđðŨîÝĈîüîĕöŠîšĂ÷ǰĀîċęÜĔîîĆĚîÙČĂóČßóĆîíčŤ
ÖøąïĂÜđóßøàċęÜöĊøĎðìøÜÿü÷ÜćöǰÿĊÿĆîÿéĔÿǰĒðúÖêćǰĒúąöĊÖćøóĆçîćÿć÷óĆîíčŤĀúćÖĀúć÷ÿć÷óĆîíčŤ
éšü÷ÖĆîǰÝîìĈĔĀšíčøÖĉÝÖøąïĂÜđóßøìĊęñŠćîöćĕéšøĆïÙüćöîĉ÷öĂ÷ŠćÜêŠĂđîČęĂÜìĆĚÜéšćîíčøÖĉÝÖćøÙšć×ć÷Ĕî
êúćéĀøČĂéšü÷ÙüćößČęîßĂïÿŠüîêĆüÖĘêćöǰÝċÜìĈĔĀšðŦÝÝčïĆîóČßóĆîíčŤÖøąïĂÜđóßøđðŨîÿć÷óĆîíčŤ÷Ăéîĉ÷ö
ĂĆîéĆïêšîǰėǰĔîíčøÖĉÝÖćøđÖþêø 

øąïïÿĆÜđÖêÖćøèŤÙüïÙčöēøÜđøČĂîÖøąïĂÜđóßøĕéšøĆïÖćøĂĂÖĒïïǰđóČęĂýċÖþćĒúą
óĆçîćÖćøîĈđìÙēîēú÷ĊĂĉîđìĂøŤđîĘê×ĂÜÿøøóÿĉęÜöćðøą÷čÖêŤĔßšĔîÜćîéšćîÖćøđÖþêøǰēé÷øąïïÝą
ĒïŠÜĂĂÖđðŨîǰ�ǰÿŠüîĀúĆÖǰėǰÙČĂǰÿŠüîĒÿéÜñúÙŠćđàîđàĂøŤêŠćÜǰėǰõć÷ĔîēøÜđøČĂîǰàċęÜðøąÖĂïĕðéšü÷
đàîđàĂøŤüĆéÙüćöđ×šöĒÿÜǰĂčèĀõĎöĉǰÙüćößČĚîĔîĂćÖćýǰĒúąđàîđàĂøŤüĆéÙüćößČĚîĔîéĉîǰàċęÜÝąìĈÜćî
øŠüöÖĆïĕöēÙøÙĂîēìøúđúĂøŤĒúąÝĆéđÖĘïĕð÷ĆÜåćî×šĂöĎúĒïïêćöđüúćÝøĉÜǰĂĊÖÿŠüîĀîċęÜÙČĂÖćøÙüïÙčö
ÖćøìĈÜćî×ĂÜĂčðÖøèŤõć÷ĔîēøÜđøČĂîÖøąïĂÜđóßøàċęÜĕéšĒÖŠǰóĆéúöøąïć÷ĂćÖćýǰĀúĂéĕôðúĎÖóČßǰ
ĒúąðŦūöîĚĈǰēé÷ÖćøìĈÜćîĔîÿŠüîîĊĚÝąöĊÖćøìĈÜćîÿĂÜøĎðĒïïÙČĂøĎðĒïïĂĆêēîöĆêĉǰĒúąÖćøìĈÜćî
øĎðĒïïÙüïÙčöéšü÷êĆüñĎšĔßšđĂÜǰàċęÜÖćøìĈÜćîéĆÜÖúŠćüÝąÿĆęÜÜćîñŠćîĒĂðóúĉđÙßĆîïîēìøýĆóìŤöČĂëČĂǰ
ēé÷ÝąöĊÖćøøĆïĒúąÿŠÜÙĈÿĆęÜÙüïÙčöêŠćÜǰėǰñŠćîåćî×šĂöĎúđóČęĂĔĀšñĎšĔßšÜćîĕéšìøćïÖćøđðúĊę÷îĒðúÜÙŠć
đàîđàĂøŤêŠćÜǰėǰìĊęÿĆöóĆîíŤÖĆïÿõćóĒüéúšĂöõć÷ĔîēøÜđøČĂîĒïïìĆîìĊìĆîĔéǰĂĊÖìĆĚÜßŠü÷đóĉęöÙüćö
ÿąéüÖÿïć÷ĔĀšÖĆïñĎšĔßšÜćî÷ĉęÜ×ċĚî 
 
1.2 üĆêëčðøąÿÜÙŤ 

1) đóČęĂýċÖþćÿõćóĒüéúšĂöìĊęđĀöćąÿöÿĈĀøĆïÖćøđóćąđúĊĚ÷ÜÖøąïĂÜđóßøĔîøąïï
ēøÜđøČĂîĒïïðŗé 

2) đóČęĂđúČĂÖĔßšđàîđàĂøŤĔîÖćøêĉéêćöÿõćóĒüéúšĂöĔîēøÜđøČĂîĒúąÙüïÙčöđóČęĂĔĀš
ÖøąïĂÜđóßøÿćöćøëđÝøĉâđêĉïēêĕéšĂ÷ŠćÜöĊðøąÿĉìíĉõćó 

3) đóČęĂýċÖþćÖćøÝĆéđÖĘïđðŨîåćî×šĂöĎúēé÷ĔßšđÙøČĂ×Šć÷ĂĉîđìĂøŤđîĘêóøšĂöÿćöćøë
ĒÿéÜñúĒïïêćöđüúćÝøĉÜ 

4) đóČęĂĂĂÖĒïïĒúąóĆçîćĒĂðóúĉđÙßĆîĔĀšÿćöćøëÙüïÙčöøąïïÖćøìĈÜćîñŠćî
ēìøýĆóìŤöČĂëČĂĕéš 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



2 
 

1.3 ×Ăïđ×ê×ĂÜðøĉââćîĉóîíŤ 
ĂĂÖĒïïĒúąÙĉéÙšîĂčðÖøèŤđóČęĂĔßšÿĈĀøĆïÿĆÜđÖêÖćøèŤÙüïÙčöēøÜđøČĂîÖøąïĂÜđóßøìĊę

ÿćöćøëÝĆïÙŠćÙüćöđ×šöĒÿÜǰĂčèĀõĎöĉǰÙüćößČĚîĔîĂćÖćýǰĒúąÙüćößČĚîĔîéĉîǰēé÷Öćøðøąöüúñúéšü÷ǰ
NodeMCU ESP32 ìĊęìĈÜćîøŠüöÖĆïđàîđàĂøŤüĆéÙüćöđ×šöĒÿÜǰđàîđàĂøŤüĆéĂčèĀõĎöĉĒúąÙüćößČĚîĔî
ĂćÖćýǰĒúąđàîđàĂøŤüĆéÙüćößČĚîĔîéĉîǰàċęÜĂčðÖøèŤéĆÜÖúŠćüÝąìĈÜćîøŠüöÖĆïóĆéúöøąïć÷ĂćÖćýǰ
ĀúĂéĕôðúĎÖóČßǰĒúąðŦūöîĚĈǰēé÷øąïïÝąÿŠÜ×šĂöĎúĕð÷ĆÜåćî×šĂöĎúĒïïêćöđüúćÝøĉÜđóČęĂĒÿéÜÙŠćÝćÖ
đàîđàĂøŤêŠćÜǰėǰĒúąÿćöćøëÙüïÙčöĂčðÖøèŤĔîēøÜđøČĂîēé÷ÖćøÿĆęÜÜćîñŠćîĒĂðóúĉđÙßĆî 
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ïììĊęǰ� 
ìùþãĊĒúąĀúĆÖÖćøìĊęđÖĊę÷ü×šĂÜ 

ðøĉââćîĉóîíŤǰĶøąïïÿĆÜđÖêÖćøèŤÙüïÙčöēøÜđøČĂîÖøąïĂÜđóßøķǰĕéšÝĆéìĈ×ċĚîđóČęĂ
ÿøšćÜøąïïĒúąÙĉéÙšîĂčðÖøèŤìĊęÿćöćøëßŠü÷ĂĈîü÷ÙüćöÿąéüÖĒÖŠñĎšĔßšÜćîēøÜđøČĂîÖøąïĂÜđóßøǰ  
ēé÷øąïïÿĆÜđÖêÖćøèŤÝąìĈÖćøđÖĘïÙŠćđàîđàĂøŤêŠćÜǰėǰõć÷ĔîēøÜđøČĂîđóČęĂÿŠÜĕð÷ĆÜåćî×šĂöĎúĒúą
ĒÿéÜñúñŠćîĒĂðóúĉđÙßĆîĒúąøąïïÖćøÙüïÙčöĂčðÖøèŤõć÷ĔîēøÜđøČĂîÝąøĆïĒúąÿŠÜÙĈÿĆęÜÙüïÙčöñŠćî
åćî×šĂöĎúĒïïêćöđüúćÝøĉÜǰēé÷ìĈÜćîøŠüöÖĆïĕöēÙøÙĂîēìøúđúĂøŤĔîÖćøÙüïÙčöĂčðÖøèŤêŠćÜǰėǰ
õć÷ĔîēøÜđøČĂîǰàċęÜöĊìùþãĊĒúąĀúĆÖÖćøìĊęđÖĊę÷ü×šĂÜéĆÜêŠĂĕðîĊĚ 
 
���ǰÖćøýċÖþćúĆÖþèąìĆęüĕð×ĂÜÖøąïĂÜđóßø 

ÖøąïĂÜđóßøēé÷ðÖêĉĒúšüÙîÿŠüîĔĀâŠöĆÖÙĉéüŠćêšîĕöšìĊęöĊĀîćööĆÖđðŨîÖøąïĂÜđóßøǰ 
àċęÜĔîÙüćöđðŨîÝøĉÜĒúšüïćÜÿÖčúǰĂćìĉǰÿÖčúĒĂÿēêøĕôêĆöǰïćÜßîĉéÖĘĕöŠöĊĀîćöĒêŠëĎÖÝĆéüŠćđðŨî
ÖøąïĂÜđóßøǰĔî×èąìĊęĕöšĂüïîĚĈǰ	Succulent) ïćÜÿÖčúǰđßŠîǰÿÖčú÷ĎôĂøŤđïĊ÷ǰĒöšöĊĀîćöĒêŠĕöŠëĎÖÝĆé
üŠćđðŨîÖøąïĂÜđóßøǰĀúĆÖóùÖþýćÿêøŤÖúŠćüüŠćǰóČßìĊęÝĆéüŠćđðŨî ÖøąïĂÜđóßøĀøČĂÝĆéĂ÷ĎŠ Ĕî 
üÜýŤÖøąïĂÜđóßø (Cactaceae) îĆĚîđðŨîĕöš÷ČîêšîĒúąÝąêšĂÜöĊïøĉđüèóČĚîìĊęìĊęđøĊ÷ÖüŠćǰêčŠöĀîćöǰïøĉđüè
îĊĚÝąđðŨîìĊęìĊęóïÖúčŠö×ĂÜĀîćöĀøČĂ×îĒ×ĘÜ×ċĚîĂ÷ĎŠĒúąđøĊ÷ÜĕðêćöĒîüàĊęĀøČĂÿĆîÿĎÜ×ĂÜêšîĂ÷ŠćÜđðŨî
øąđïĊ÷ïǰĂĊÖìĆĚÜ÷ĆÜđðŨîïøĉđüèìĊęđÖĉéêćéĂÖĒúąĒêÖÖĉęÜĔĀöŠ×ĂÜêšîĂĊÖéšü÷ǰÿŠüîĔîĕöšĂüïîĚĈðøąđõììĊęöĊ
ĀîćöîĆĚîĀîćöÝą×ċĚîÖøąÝĆéÖøąÝć÷ĕöŠđðŨîøąđïĊ÷ïøĂïïøĉđüèúĈêšîǰĒúąĕöŠóïïøĉđüèêčŠöĀîćö
đĀöČĂîÖøąïĂÜđóßøǰĂĊÖìĆĚÜóČßìĆĚÜÿĂÜÖúčŠöìĊęöĊĀîćöîĆĚîĂ÷ĎŠÖĆîÙîúąüÜýŤǰÿĉęÜÿĈÙĆâÙČĂĔîÖúčŠö×ĂÜ
ÖøąïĂÜđóßøîĆĚîéĂÖÝąöĊÖúĊïđúĊĚ÷ÜĒúąÖúĊïéĂÖĒ÷ÖÖĆîǰøĆÜĕ×ŠÝąĂ÷ĎŠêęĈÖüŠćÿŠüîĂČęîǰėǰÿŠüîÖúčŠö 
÷ĎôĂøŤđïĊ÷ǰéĂÖÝąĕöŠöĊìĆĚÜÖúĊïđúĊĚ÷ÜǰĒúąÖúĊïéĂÖǰĒúąøĆÜĕ×ŠÝąĂ÷ĎŠđĀîČĂÿŠüîĂČęîǰàċęÜÝąđĀĘîĕéšüŠćöĊÙüćö
ĒêÖêŠćÜÖĆîĂ÷ŠćÜÿĉĚîđßĉÜǰàċęÜĔîÖćøÝĆéìĈðøĉââćîĉóîíŤñĎšÝĆéìĈĕéšđúČĂÖóČßĔîÖúčŠö×ĂÜÖøąïĂÜđóßø 
đóČęĂîĈöćýċÖþćĒúąìĈÖćøìéúĂÜēé÷öčŠÜđîšîýċÖþćðŦÝÝĆ÷ĀúĆÖǰéĆÜîĊĚ 

����� øĎðøŠćÜĀîšćêć×ĂÜÖøąïĂÜđóßø 
úĈêšî×ĂÜÖøąïĂÜđóßøöĊúĆÖþèąĂüïîĚĈǰøĎðìøÜêŠćÜÖĆîĕðĀúć÷ĒïïêĆĚ ÜĒêŠìøÜÖúöǰ

ìøÜÖøąïĂÖǰĕðÝîëċÜøĎðøŠćÜÙúšć÷ÖøąïĂÜǰöĊìĆĚÜìĊę×ċĚîđðŨîêšîđéĊę÷üǰĒêÖÖĂđðŨîÖúčŠöǰĒúąìĊę×ċĚîøüöÖĆî
đðŨîÖúčŠöǰöĊñĉüêšîđøĊ÷ïđðŨîöĆîÙúšć÷đÙúČĂïéšü÷×ĊĚñċĚÜǰđóČęĂßŠü÷úéÖćøÿĎâđÿĊ÷îĚĈ×ĂÜêšîǰÿŠüîĔĀâŠÝąöĊ  
ÿĊđ×Ċ÷üđóČęĂĔßšÿĆÜđÙøćąĀŤĒÿÜĒìîĔïÿøšćÜĂćĀćøđóČęĂđúĊĚ÷ÜêšîǰêšîÝąðøąÖĂïĕðéšü÷ÿŠüîìĊęđøĊ÷ÖüŠćǰ 
êčŠöĀîćöǰ	Areole) êčŠöĀîćöĂćÝđøĊ÷ÜêŠĂÖĆîĂ÷ĎŠïîĒîüàĊęĀøČĂÿĆîÿĎÜ×ĂÜêšîìĊęđøĊ÷ÖüŠćǰÿĆîêšîǰ(Rib) ĀøČĂ
đøĊ÷ÜêŠĂÖĆîĂ÷ĎŠïîđîĉîîĎîìĊęđøĊ÷ÖüŠćǰđîĉîĀîćöǰ	Tubercles) ×ĂÜêšîÖĘĕéšǰĀîćöëČĂüŠćđðŨîÝčéđéŠî×ĂÜ
ÖøąïĂÜđóßøǰđîČęĂÜÝćÖöĊÙüćöĀúćÖĀúć÷ìĆĚÜĔîđøČęĂÜ×ĂÜøĎðøŠćÜúĆÖþèąǰđðŨî×îĂŠĂîîčŠöÙúšć÷×îÿĆêüŤ
ĀøČĂĒĀúöĒ×ĘÜǰĂćÝÝąðúć÷êøÜĀøČĂðúć÷ÜĂđðŨîêą×ĂǰÿĊÿĆîĀúćÖĀúć÷öćÖöć÷êĆĚÜĒêŠÿĊ×ćüǰ 
ÿĊđĀúČĂÜǰÿĊÿšöǰÿĊĒéÜǰÿĊîĚĈêćúǰĕðÝîëċÜÿĊéĈǰĔîïćÜÙøĆĚÜĀîćö÷ĆÜđðúĊę÷îÿĊĕðêćöĂć÷čĀøČĂêćöÿõćóǰ
ĒúąÖćøðúĎÖđúĊĚ÷ÜĕéšĂĊÖéšü÷ 
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����� éĂÖ×ĂÜÖøąïĂÜđóßø 
ÖøąïĂÜđóßøÝĆéđðŨîêšîĕöšóĆîíčŤìĊęöĊéĂÖÿü÷ÜćöĕöŠĒóšêšîĕöšßîĉéĂČęîǰĂćìĉǰÿÖčúđĂóĉôŗúúĆö

ĀøČĂìĊęøĎšÝĆÖĔîßČęĂ×ĂÜĂĂøŤÙĉéĒÙÙêĆÿǰîĂÖÝćÖÝąöĊéĂÖìĊęÿü÷ÜćöĒúšüÖøąïĂÜđóßøïćÜßîĉéÖĘöĊ  
ÖúĉęîĀĂöĂŠĂîĂĊÖéšü÷ǰéĂÖ×ĂÜÖøąïĂÜđóßøđðŨîßîĉéĕöŠöĊÖšćîéĂÖøĎðøŠćÜúĆÖþèą×ĂÜéĂÖöĊĀúć÷
ĒïïǰĂćìĉǰøĎðÖøü÷ǰ	Funnel-shaped) øĎðøąÛĆÜǰ	Bell-shaped) øĎðÝćîǰ	Dish-like) ĀøČĂĂćÝöĊ
úĆÖþèąđðŨîĀúĂéǰ	Tubular) öĊÿĊÿĆîÿéĔÿêŠćÜÖĆîĕðêĆĚÜĒêŠÿĊ×ćüǰÿĊÙøĊöǰÿĊđĀúČĂÜǰÿĊßöóĎǰÿĊÿšöǰÿĊĒéÜǰ
ïćÜßîĉéĂćÝÝąöĊÿĂÜÿĊĔîéĂÖđéĊ÷üÖĆîǰÿŠüî×îćé×ĂÜéĂÖÝąĒêÖêŠćÜÖĆîĕð×ċĚîĂ÷ĎŠÖĆïßîĉéĒúąÿć÷
óĆîíčŤ×ĂÜÖøąïĂÜđóßø  

2.1.3ǰÿć÷óĆîíčŤ×ĂÜÖøąïĂÜđóßø 
ðŦÝÝčïĆîöĊüŠćóČßĔîÖúčŠöÖøąïĂÜđóßøðøąöćèǰ50 ëċÜǰ150ǰÿÖčúöćÖÖüŠćǰ2,000ǰßîĉéǰ

ēé÷ñĎšÝĆéìĈđúČĂÖýċÖþćǰ6ǰÿć÷óĆîíčŤêšîÖøąïĂÜđóßøìĊęîĉ÷öĔîĕì÷đóČęĂìĈÖćøýċÖþćĒúąöćìéúĂÜđúĊĚ÷Ü
ĕéšĒÖŠ 

1) ÿÖčú÷ĉöēîÙćĕúđàĊ÷öǰ	Gymnocalycium) 
2) ÿÖčúĒĂÿēêøĕôêĆöǰ	Astrophytum) 
3) ÿÖčúĒöööĉúúćđøĊ÷ǰ	Mammillaria) 
4) ÿÖčúēÙøĊĒôîìćǰ	Coryphantha) 
5) ÿÖčúĂĉßĉēîôĂÿàĎēúĒÙÙêĆÿǰ	Echinofossulocactus) 
6) ÿÖčúēúēôēôøŠćǰ	Lophophora) <1] 

 

2.�ǰÖćøýċÖþćÿõćóĒüéúšĂöìĊęđĀöćąÿöÿĈĀøĆïÖćøđóćąđúĊĚ÷ÜÖøąïĂÜđóßø 
����� éĉîðúĎÖÖøąïĂÜđóßø 
éĉîìĊęĔßšĔîÖćøðúĎÖÖøąïĂÜđóßøêšĂÜđðŨîéĉîĀøČĂüĆÿéčðúĎÖìĊęöĊúĆÖþèąǰēðøŠÜǰøŠüîàč÷ǰ

đóČęĂĔĀšøćÖđêĉïēêĒñŠ×÷ć÷ĂĂÖĕðĕéšǰøąïć÷îĚĈĕéšéĊǰĕöŠđðŘ÷ÖĒúąĂčšöîĚĈĂ÷ĎŠêúĂéđüúćǰĔî×èąđéĊ÷üÖĆî
êšĂÜÿćöćøëđÖĘïÙüćößČĚîĕüšĕéšóĂÿöÙüøǰÖćøñÿöüĆÿéčÿĈĀøĆïðúĎÖÖøąïĂÜđóßøđðŨîđøČę ĂÜìĊęîŠćÿîĔÝ
Ă÷ŠćÜöćÖđóøćąÖøąïĂÜđóßøĒêŠúąßîĉéêšĂÜÖćøüĆÿéčðúĎÖìĊęĒêÖêŠćÜÖĆîĕðǰêšĂÜĀöĆęîýċÖþćìéúĂÜñÿö
üĆÿéčðúĎÖĂ÷ĎŠđÿöĂǰđóČęĂĔĀšĕéšÿĎêøìĊę đĀöćąÿöĔîÖćøðúĎÖǰĒúąêšîÖøąïĂÜđóßøÿćöćøëñúĉĀîćö 
ĂĂÖéĂÖÿü÷ÜćöǰàċęÜĔîðŦÝÝčïĆîüĆÿéčðúčÖìĊęĔßšĕéšéĊöĊĀúć÷ÿĎêø×ċĚîÖĆïÙüćöđĀöćąÿöĒúąĒĀúŠÜ×ĂÜüĆÿéčìĊę
ĔßšđðŨîÿŠüîñÿö 

2.2.2 ÖćøđúČĂÖõćßîąÿĈĀøĆïÖćøðúĎÖÖøąïĂÜđóßø 
ÖøąëćÜÿĈĀøĆïðúĎÖÖøąïĂÜđóßøîĆĚîÿćöćøëđúČĂÖĔßš ĕéšêćöÙüćöóĂĔÝĂćÝÝąđðŨî

ÖøąëćÜéĉîđñćǰÖøąëćÜóúćÿêĉÖǰÖøąëćÜđàøćöĉÖǰĀøČĂõćßîąĂČęîǰĒêŠöĊĀúĆÖÿĈÙĆâǰÙČĂǰÖøąëćÜêšĂÜ
ÿćöćøëøąïć÷îĚĈĒúąĂćÖćýĕéšéĊóĂÿöÙüøøüöìĆĚÜøĆÖþćÙüćöēðøŠÜĒúąøŠüîàč÷×ĂÜüĆÿéčðúĎÖîĆĚîĕéšǰ 
×šĂÿĈÙĆâ×ĂÜÖćøđúČĂÖÖøąëćÜÿĈĀøĆïðúĎÖÖøąïĂÜđóßøÙČĂǰĕöŠÙüøđúČĂÖÖøąëćÜìĊęöĊ×îćéĔĀâŠđÖĉîĕð
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đóøćąîĂÖÝćÖÝąêšĂÜĔßšüĆÿéčðúĎÖÝĈîüîöćÖĒúą÷ĆÜìĈĔĀšüĆÿéčîĆĚîĂčšöîĚĈöćÖÝîđÖĉîĕðǰÿŠÜñúĔĀš 
êšîÖøąïĂÜđóßøöĊÖćøđÝøĉâđêĉïēêßšćïćÜÙøĆĚÜĂćÝöĊñúìĈĔĀšøćÖđîŠćĕéš 

2.2.3 ÖćøĔĀšîĚĈ 
ÖøąïĂÜđóßøđðŨîêšîĕöšìĊęĕöŠêšĂÜÖćøîĚĈĔîðøĉöćèöćÖǰÖćøøéîĚĈìĊęöćÖđÖĉîÙüćöêšĂÜÖćø

öĊñúìĈĔĀšøćÖđîŠćǰđðŨîđĀêčĔĀšêšîêć÷ĔîìĊęÿčéǰÙüćöÝøĉÜĒúšüÖøąïĂÜđóßøÿćöćøëìîìćîêŠĂ 
ÿõćóĂćÖćýìĊęĒĀšÜĒúšÜĒúąìîĂ÷ĎŠ ĔîÿõćóĒüéúšĂöìĊę ĕöŠ đĀöćąÿöĕéšéĊ ǰêšîÝąđóĊ÷ÜĒÙŠĀ÷čé 
ÖćøđÝøĉâđêĉïēêđìŠćîĆĚîǰđöČęĂÙüćöĂčéöÿöïĎøèŤÖúĆïÙČîöćêšîÖĘÝąđøĉęöđÝøĉâđêĉïēêĂĊÖÙøĆĚÜǰêćöíøøößćêĉ
ĒúšüÖøąïĂÜđóßøĕöŠĕéšêšĂÜÖćøîĚĈêúĂéđüúćêšîÝąêšĂÜÖćøîĚĈđÞóćąßŠüÜìĊęöĊÖćøđÝøĉâđêĉïēêđìŠćîĆĚîǰ
àċęÜÿŠüîĔĀâŠÖĘÝąêøÜÖĆïßŠüÜùéĎòîìĊęĂćÖćýöĊÙüćößČĚîÿĎÜǰÿŠüîßŠüÜùéĎĀîćüÖøąïĂÜđóßøÝąóĆÖêĆüĒúą
đðŨîßŠüÜìĊęêšĂÜÖćøîĚĈðøĉöćèîšĂ÷öćÖǰéĆÜîĆĚîĔîùéĎòîÝċÜÙüøøéîĚĈÿĆðéćĀŤúąǰ�ǰëċÜǰ�ǰÙøĆĚÜǰđöČęĂđ×šćÿĎŠ 
ùéĎĀîćüÝąöĊðøĉöćèÙüćößČĚîĔîĂćÖćýîšĂ÷úÜÖøąïĂÜđóßøÝąđ×šćÿĎŠõćüąóĆÖêĆüßŠüÜîĊĚÙüøĔĀšîĚĈĔî
ðøĉöćèîšĂ÷Ēúąđóĉęöðøĉöćè×ċĚîĔîßŠüÜđ×šćÿĎŠùéĎøšĂîǰÖćøĔĀšîĚĈöćÖĕðĔîßŠüÜìĊęêšîóĆÖêĆüĂćÝđðŨîÿćđĀêč
ìĈĔĀšÖøąïĂÜđóßøĕöŠñúĉéĂÖǰđóøćąÞąîĆĚîđöČęĂàČĚĂÖøąïĂÜđóßøöćÙüøÿĂïëćöñĎš×ć÷ëċÜßŠüÜđüúćĔî
ÖćøóĆÖêĆüĒúąĂĂÖéĂÖǰđóČęĂĔĀšìøćïëċÜßŠüÜđüúćÖćøÜéøéîĚĈìĊęđĀöćąÿöĒúąÿŠÜñúĔĀšêšîÖøąïĂÜđóßø
ñúĉéĂÖêćöùéĎÖćúǰ 

üĉíĊÖćøøéîĚĈìĊęëĎÖêšĂÜÙČĂǰêšĂÜøéîĚĈĔĀš đðŘ÷ÖßčŠöÝîîĚĈĕĀúĂĂÖöćìćÜøĎøąïć÷ìĊę  
ÖšîÖøąëćÜǰüĉíĊøéîĚĈéĆÜÖúŠćüöĊðøąē÷ßîŤßŠü÷ßąúšćÜđĂćÿćøóĉþêŠćÜǰėǰìĊęĂćÝđÖĉéÿąÿöĔĀšđÝČĂÝćÜúÜĀøČĂ
ĀöéĕðǰĒúąÝąøéîĚĈĂĊÖÙøĆĚÜđöČęĂüĆÿéčðúĎÖĒĀšÜđìŠćîĆĚîǰĒêŠìĆĚÜîĊĚÙüćöëĊęĔîÖćøøéîĚĈ×ċĚîĂ÷ĎŠÖĆïðøĉöćèĒÿÜ
ìĊęĕéšøĆïǰøüöìĆĚÜùéĎÖćúǰÙüćöēðøŠÜøŠüî×ĂÜüĆÿéčðúĎÖǰ×îćéĒúąßîĉé×ĂÜõćßîąðúĎÖǰëšćđðŨîÖøąëćÜ 
éĉîđñćÖĘêšĂÜøéîĚĈĔĀšïŠĂ÷ÖüŠćÖøąëćÜóúćÿêĉÖǰĕöŠüŠćÝąđðŨîßîĉéĀøČĂ×îćé×ĂÜÖøąëćÜǰßîĉé×ĂÜüĆÿéč
ðúĎÖǰøüöìĆĚÜÿëćîìĊęêĆĚÜÖøąëćÜêŠćÜÖĘđðŨîĂÜÙŤðøąÖĂïÿĈÙĆâìĊęöĊñúêŠĂÖćøøéîĚĈìĆĚÜÿĉĚîǰêĆüĂ÷ŠćÜđßŠîǰ
ÖøąëćÜêŠćÜßîĉéÖĘöĊÙüćöÿćöćøëĔîÖćøøąđĀ÷îĚĈêŠćÜÖĆîǰëšćøéîĚĈĔĀšêšîìĊęðúĎÖĔîÖøąëćÜǰ3ǰßîĉé
êŠćÜÖĆîĔîðøĉöćèìĊęđìŠćÖĆîǰđöČęĂđüúćñŠćîĕðĀîċęÜüĆîîĚĈĔîÖøąëćÜéĉîđñćÝąĒĀšÜĕðĀöéǰ×èąìĊęëšćđðŨî
ÖøąëćÜóúćÿêĉÖÝąĒĀšÜĔîǰ2ǰüĆîǰÖøąëćÜđàøćöĉÖÝąĒĀšÜĔîǰ3ǰüĆîǰÿøčðÙČĂ 

�)ǰÖøąëćÜêŠćÜßîĉéÖĆîǰ×îćéđìŠćÖĆîǰøąđĀ÷îĚĈéšü÷ÙüćöđøĘüĕöŠđìŠćÖĆî 
�)ǰÖøąëćÜßîĉéđéĊ÷üÖĆîǰ×îćéĒêÖêŠćÜÖĆîǰøąđĀ÷îĚĈéšü÷ÙüćöđøĘüĕöŠđìŠćÖĆî 
�)ǰÖøąëćÜßîĉéđéĊ÷üÖĆîǰ×îćéđìŠćÖĆîǰĒêŠĔßšüĆÿéčðúĎÖêŠćÜÖĆîǰøąđĀ÷îĚĈéšü÷ÙüćöđøĘüĕöŠ

đìŠćÖĆî 
�)ǰÖøąëćÜßîĉéđéĊ÷üÖĆîǰ×îćéđìŠćÖĆîǰĔßšüĆÿéčðúĎÖđĀöČĂîÖĆîǰĒêŠêĆĚÜĕüšÙîúąìĊęÖĆîǰøąđĀ÷

îĚĈéšü÷ÙüćöđøĘüĕöŠđìŠćÖĆî 
�)ǰÖøąëćÜßîĉéđéĊ÷üÖĆîǰ×îćéđìŠćÖĆîǰĔßšüĆÿéčðúĎÖđĀöČĂîÖĆîǰêĆĚÜĕüšìĊęđéĊ÷üÖĆîĒêŠÿõćó

ĂćÖćýĒêÖêŠćÜÖĆîĔîĒêŠúąüĆîǰøąđĀ÷îĚĈéšü÷ÙüćöđøĘüĕöŠđìŠćÖĆî 

ÝćÖÿøčð×šćÜêšîÿĉęÜìĊęÙüøìĈĔîÖøèĊìĊęàČĚĂÖøąïĂÜđóßøöćÝćÖĀúć÷ĒĀúŠÜÙČĂǰĔßšÖøąëćÜ 
ßîĉéđéĊ÷üÖĆîǰĔßšüĆÿéčðúĎÖìĊę đĀöČĂîÖĆîĀøČĂĔÖúš đÙĊ÷ÜÖĆîǰìĆĚÜîĊĚ×ċĚîĂ÷ĎŠÖĆïßîĉéĒúąÿć÷óĆîíčŤ×ĂÜ 
êšîÖøąïĂÜđóßøǰĒúąÙüøêĆĚÜÖøąëćÜĔîìĊęöĊÿõćóĒüéúšĂöìĊęÙúšć÷ÖĆî 
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2.2.4 ĒÿÜĒúąĂčèĀõĎöĉ 
ÖøąïĂÜđóßøêšĂÜÖćøĒÿÜìĊęöĊÙüćöđ×šööćÖÖüŠćǰ����ǰúĆÖàŤǰĒêŠĕöŠÙüøĕéšøĆïĔîðøĉöćè

öćÖđÖĉîĕðđóøćąÝąÿŠÜñúĔĀšñĉü×ĂÜÖøąïĂÜđóßøĕĀöšĕéšǰÖćøĒÖšðŦâĀćÖøèĊêšîÖøąïĂÜđóßøĕéšøĆïĒÿÜ
ĕöŠđóĊ÷ÜóĂǰĂćìĉǰ÷šć÷ǰđðúĊę÷îĀúĆÜÙćēøÜđøČĂîǰĀøČĂÖćøêĉéĕôÖøèĊìĊęĔîĀšĂÜĕéšøĆïĒÿÜĕöŠđóĊ÷ÜóĂǰ
ÖøąïĂÜđóßøìĊęĕéšøĆïĒÿÜđóĊ÷ÜóĂîĆĚîêšîÝąđÝøĉâđêĉïēêĕéšéĊǰÿĊÿĆî×ĂÜêšîÿéĔÿÿü÷ÜćöĒúąĂĂÖéĂÖ
ĔîßŠüÜøą÷ąđüúćìĊęêøÜêćöúĆÖþèąóĆîíčŤǰêšîìĊęĕéšøĆïĒÿÜöćÖđÖĉîĕðÝąöĊúĆÖþèąĒĀšÜÖøšćîÿĊÿĆîĕöŠÿéĔÿ
ĂćÝĕĀöšêć÷ĕéšǰĒêŠëšćĒÿÜîšĂ÷đÖĉîĕðĀîćöÖĘÝąĀéÿĆĚîǰêšî÷ČéÿĎÜ×ċĚîøćÖĕöŠÜĂÖÜćöĒúąêšîĕöŠ
đÝøĉâđêĉïēêǰÿĈĀøĆïĂčèĀõĎöĉìĊęđĀöćąÿöÿĈĀøĆïÖćøđÝøĉâđêĉïēê×ĂÜÖøąïĂÜđóßøĕöŠÙüøêęĈÖüŠćǰ��ǰ
ĂÜýćđàúđàĊ÷ÿǰĒúąĕöŠÙüøđÖĉîǰ��ǰĂÜýćđàúđàĊ÷ÿǰßŠüÜĂčèĀõĎöĉìĊęéĊìĊęÿčéÙüøĂ÷ĎŠøąĀüŠćÜǰ��ǰĂÜýć
đàúđàĊ÷ÿǰëċÜǰ��ǰĂÜýćđàúđàĊ÷ÿ 

2.2.5 ÙüćößČĚî 
ÖøąïĂÜđóßøđúĊĚ÷ÜĔîøąéĆïÙüćößČĚîÿĆöóĆìíŤìĊęǰ��ǰđðĂøŤđàĘîêŤǰëċÜǰ��ǰđðĂøŤđàĘîêŤǰÝąöĊ

éĂÖÿü÷ǰñĉüÿü÷ǰêšĂÜÖćøÙüćößČĚîĔîéĉîðøąöćèǰ�ǰđðĂøŤđàĘîêŤǰëċÜǰ�ǰđðĂøŤđàĘîêŤǰĕöŠêšĂÜÖćøîĚĈöćÖǰ
ëšćđðøĊ÷ïđìĊ÷ïøąĀüŠćÜõćüą×ćéîĚĈÖĆïõćüąìĊęĒÿÜĒúąĂčèĀõĎöĉĕöŠđĀöćąÿöĒúšüǰÖøąïĂÜđóßøöĊ
ēĂÖćÿêć÷ĕéšÿĎÜÝćÖÖøèĊõćüąìĊęĒÿÜĒúąĂčèĀõĎöĉöćÖÖüŠćǰđóøćąëšćÖøąïĂÜđóßø×ćéîĚĈêšîÝąđóĊ÷Ü
ĒÙŠđ×šćÿĎŠõćüąóĆÖêĆüĒúąÝąđøĉęöđÝøĉâđêĉïēêĂĊÖÙøĆĚÜđöČęĂĕéšøĆïîĚĈĒúąðčŞ÷ 

2.2.6 ÖćøĔĀšðčŞ÷ 
ðøĉöćè×ĂÜíćêčĂćĀćø×ĂÜüĆÿéčðúĎÖìĊęêšîÖøąïĂÜđóßøĕéšøĆïÝćÖüĆÿéčĔÿŠñÿöǰĂćìĉ 

ðčŞ÷ÙĂÖǰĀøČĂĔïĕöšñčîĆĚîĂćÝĕöŠđóĊ÷ÜóĂêŠĂÙüćöêšĂÜÖćøǰéĆÜîĆĚîÖćøĔßšðčŞ÷ÝċÜđðŨîêĆüđúČĂÖìĊęđĀöćąÿöĔî
ÖćøĒÖšðŦâĀćéĆÜÖúŠćüēé÷đúČĂÖðčŞ÷ÿĎêøìĊęöĊðøĉöćèíćêčôĂÿôĂøĆÿǰ	P) ĒúąēóĒìÿđàĊ÷öǰ	K) ÿĎÜÖüŠć
ĕîēêøđÝîǰ	N) đîČęĂÜÝćÖ 

�)ǰíćêčôĂÿôĂøĆÿÝąßŠü÷ïĈøčÜĔĀšêšîĂĂÖéĂÖêĉéđöúĘéĕéšéĊ 
�)ǰíćêčēóĒìÿđàĊ÷ößŠü÷đóĉęöÙüćöêšćîìćîĔĀšĒÖŠêšîǰĒúąßŠü÷ĔĀšêšîéĎéàċöîĚĈĒúąĂćĀćø

ĕéšéĊ×ċĚî 
�)ǰíćêčĕîēêøđÝîîĆĚîßŠü÷đóĉęöĂĆêøćÖćøđÝøĉâđêĉïēê 

ÿĉęÜìĊęêšĂÜøąüĆÜǰÙČĂǰÖćøìĊęÖøąïĂÜđóßøĕéšøĆïíćêčĕîēêøđÝîöćÖđÖĉîĕðđóøćąÝąìĈĔĀšêšî
ēêđøĘüǰđàúúŤ×÷ć÷êĆüöćÖĒêŠñîĆÜđàúúŤÝąïćÜĂćÝìĈĔĀšêšîðøĉĒêÖĀøČĂìĊęđøĊ÷ÖüŠćêšîøąđïĉéǰĂĊÖìĆĚÜêšîÝą
ĂŠĂîĒĂđðŨîēøÙĕéšÜŠć÷ǰðčŞ÷ìĊęđĀöćąÿöÿĈĀøĆïÖøąïĂÜđóßøǰĕéšĒÖŠǰðčŞ÷ĂĂÿēöēÙìÿĎêøđøŠÜéĂÖǰēø÷øĂï
ÖøąëćÜǰ�ǰđöĘéǰëċÜǰ�ǰđöĘéǰìčÖǰ�ǰđéČĂîĀøČĂðčŞ÷đÖúĘéúąúć÷îĚĈ×ĂÜÖúšü÷ĕöšÿĎêøđøŠÜéĂÖǰñÿöĔîîĚĈ
ðøĉöćèđÝČĂÝćÜÖüŠćìĊęÞúćÖÖĈĀîéÙøċęÜĀîċęÜǰøéĒìîîĚĈìčÖǰ�ǰÿĆðéćĀŤ 

2.2.7 ÖćøéĎĒúÖøąïĂÜđóßøĔĀšđêĉïēê 
�������ǰüĉíĊÖćøđðúĊę÷îÖøąëćÜ 
ĀúĆÜÝćÖðúĎÖÖøąïĂÜđóßøĕðøą÷ąĀîċęÜǰêšîĂćÝÝąĕöŠđêĉïēêÜĂÖÜćöđĀöČĂî

đßŠîìĊęñŠćîöćǰĀøČĂđöČęĂ÷ÖÖøąëćÜéĎĒúšüđĀĘîøćÖđøĉęöēñúŠóšîÖøąëćÜĂĂÖöćîĆęîđðŨîÿĆââćèđêČĂîĔĀšøĎšüŠć
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ëċÜđüúćìĊęêšĂÜìĈÖćøđðúĊę÷îÖøąëćÜǰÖćøđðúĊę÷îÖøąëćÜÝąÖŠĂĔĀšđÖĉéñúéĊêŠĂÖøąïĂÜđóßøǰ�ǰðøąÖćøǰ
ÙČĂ 

1)ǰìĈĔĀšøćÖöĊóČĚîìĊęđóĊ÷ÜóĂĔîÖćøđÝøĉâđêĉïēêǰđîČęĂÜÝćÖøćÖìĊęĂĆéĒîŠîđÖĉîĕð
ÝąìĈĔĀšÙüćöÿćöćøëĔîÖćøéĎéÿćøĂćĀćøîšĂ÷úÜǰđðŨîÿćđĀêčĔĀšêšîĀ÷čéÖćøđÝøĉâđêĉïēê 

�)ǰìĈĔĀšéĉîĕöŠĒîŠîÝîđÖĉîĕðǰĂćÖćýĒúąîĚĈĕöŠÿćöćøëĕĀúđüĊ÷îĕéšĂ÷ŠćÜìĆęüëċÜ 
�)ǰßŠü÷ðøĆïÿõćóéĉîìĊę ĕöŠÿöéčúĂĆîđÖĉéÝćÖÖćøĔĀšðčŞ÷ĒúąîĚĈđðŨîøą÷ą

đüúćîćî 
ÙüøđðúĊę÷îÖøąëćÜĔî×èąìĊęüĆÿéčðúĎÖöĊÙüćößČĚîóĂÿöÙüøǰÙČĂĕöŠĒĀšÜĀøČĂ 

ĕöŠđðŘ÷ÖÝîđÖĉîĕðǰëšćđðŨîÖøąëćÜéĉîđñćĔĀšĔßšîĉĚüÙŠĂ÷ǰėǰéĆîøĎøąïć÷îĚĈìĊęÖšîÖøąëćÜÝîêšî×÷ĆïĂĂÖ
ÝćÖÖøąëćÜǰĒêŠëšćđðŨîÖøąëćÜóúćÿêĉÖĔĀšïĊïðćÖÖøąëćÜđïćǰėǰÝîéĉîõć÷ĔîÖøąëćÜøŠüÜĂĂÖÝćÖ
×ĂïÖøąëćÜǰĒúšüÝċÜÙŠĂ÷ǰėǰđĂĊ÷ÜÖøąëćÜđìêšîĂĂÖöćǰÿĆÜđÖêøćÖüŠć÷ĆÜĒ×ĘÜĒøÜéĊĂ÷ĎŠĀøČĂĕöŠǰëšćÝĈđðŨî 
ÖĘĔĀšêĆéĒêŠÜøćÖìĊęđîŠćđÿĊ÷ĂĂÖǰĀúĆÜÝćÖîĆĚîÙŠĂ÷ǰėǰđ×÷ŠćêšîĕöšĂ÷ŠćÜđïćöČĂǰđóČęĂĔĀšéĉîđÖŠćĀúčéĂĂÖïšćÜ
ïćÜÿŠüîǰĒúąøćÖìĊęđÖćąÖúčŠöÖĆîĂ÷ĎŠÙúć÷êĆüĒúšüÝċÜ÷šć÷ðúĎÖúÜĔîÖøąëćÜĔĀöŠìĊęöĊ×îćéĔĀâŠÖüŠćđéĉö 

đöČęĂðúĎÖÖøąïĂÜđóßøĕðøą÷ąĀîċęÜĂćÝöĊòčśîđÖćąĂ÷ĎŠêćöñĉüêšîǰÖĘÙüøéĎĒú 
ìĈÙüćöÿąĂćéđóČęĂĔĀšêšîĕéšøĆïĒÿÜđóČęĂðøčÜĂćĀćøĕéšĂ÷ŠćÜđêĘöðøąÿĉìíĉõćóǰĔßšĒðøÜ×îîčŠöðŦéĕúŠòčśî
ĂĂÖĀøČĂĔßšìĊę đðśćñöǰ	Dryer) ēé÷đúČĂÖĔßšøąéĆïúöìĊę đïćìĊęÿčéǰđðśćĔĀšĀŠćÜÝćÖêšîĕöšðøąöćèǰ 
��ǰđàîêĉđöêøǰÙŠĂ÷ǰėǰđðśćĕúŠòčśîĂĂÖǰÖćøðúŠĂ÷ĔĀšòčśîđÖćąêćöñĉüêšîÝĈîüîöćÖǰĂćÝìĈĔĀšêšîĀ÷čé 
ÖćøđÝøĉâđêĉïēêĕéšǰĀćÖđĀĘîÿŠüîĔéđîŠćĒĀšÜĔĀšêĆéìĉĚÜǰđóøćąĂćÝđðŨîĒĀúŠÜÿąÿöđßČĚĂēøÙĒúąĒöúÜǰ
ÿĈĀøĆïêšîìĊęëĎÖúąđú÷ĕöŠÿîĔÝöćđðŨîđüúćîćîÝîìøčéēìøöǰĔĀšÝĆéÖćøêĆéĒêŠÜÿŠüîìĊęđÿĊ÷Āć÷ĂĂÖ 
ĔĀšĀöéǰēé÷êĆéĔĀšđĀîČĂÝčéìĊęđÿĊ÷Āć÷ðøąöćèǰ���ǰđàîêĉđöêøǰëċÜǰ�ǰđàîêĉđöêøǰĀúĆÜÝćÖîĆĚîÝċÜøéîĚĈ
ĒúąĔĀšðčŞ÷ 

ÿĈĀøĆïÖøąïĂÜđóßøìĊęĒêÖĀîŠĂđêĉïēêøüöÖĆîđðŨîÖúčŠöǰÖćøêĆéĒêŠÜøĎðìøÜđðŨî
ÿĉęÜÝĈđðŨîđóøćąîĂÖÝćÖÝąìĈĔĀšêšîÿü÷ÜćöĒúšüǰ÷ĆÜìĈĔĀšêšîĒêÖĀîŠĂĔĀöŠìĊęĒ×ĘÜĒøÜÖüŠćđéĉöǰĀúĆÜÝćÖ
ìĊęÖøąïĂÜđóßøñúĉéĂÖÝîÖøąìĆęÜéĂÖđøĉęöøŠüÜǰÙüøđéĘééĂÖìĊęđĀĊę÷üĒĀšÜĂĂÖéšü÷îĉĚüĀĆüĒöŠöČĂĒúąîĉĚüßĊĚǰ
ìĆĚÜîĊĚđóČęĂÙüćöÿü÷ÜćöĒúąđóČęĂÿč×õćóìĊęéĊ×ĂÜêšîǰĒúąÙüøìĈÙüćöÿąĂćéïøĉđüèēÙîêšîǰêøüÝéĎüŠćöĊ
ĒöúÜøïÖüîĀøČĂĕöŠëšćóïÖĘÖĈÝĆéĂĂÖǰëšćêšĂÜÖćøðúĎÖÖøąïĂÜđóßøĕüšĔîïšćîÖĘÙüøêĆĚÜĕüšĔîìĊęìĊęöĊ
ĒÿÜĒééÿŠĂÜëċÜǰÿĆÜđÖêìĉýìćÜ×ĂÜĒÿÜëšćĒÿÜđðúĊę÷îìĉýìćÜÙüø÷šć÷êĈĒĀîŠÜ×ĂÜêšîêćöìĉýìćÜ×ĂÜ
ĒÿÜǰÙüøĀöĆęîÿĆÜđÖêêšîüŠćöĊÿĊàĊéúÜĀøČĂĕöŠǰúĈêšî÷Čé÷ćüđÖĉîĕðĀøČĂĕöŠǰĀîćöĀéÿĆĚîĀøČĂéĎĒÙøąĒÖøĘî
ĀøČĂĕöŠǰëšćđÖĉéĂćÖćøđĀúŠćîĊĚÿćöćøëÿøčðĕéšüŠćêšîĕéšøĆïĒÿÜĕöŠđóĊ÷ÜóĂÖĆïÙüćöêšĂÜÖćøǰĔĀšøĊïêĆéĒêŠÜ
úĈêšîÿŠüîìĊęĕéšøĆïÙüćöđÿĊ÷Āć÷ìĉĚÜĒúą÷šć÷êšîĕöšĕð÷ĆÜïøĉđüèìĊęöĊĒÿÜđóĊ÷ÜóĂǰêšîĕöšÖĘÙŠĂ÷ǰėǰĒ×ĘÜĒøÜ
éĆÜđéĉöǰÿŠüîÖøèĊìĊęêšĂÜÖćø÷ÖÖøąëćÜöćêĆĚÜõć÷ĔîĀšĂÜĀøČĂĔîìĊęøŠöîĆĚîǰÙüøðúŠĂ÷ĔĀšéĉîðúĎÖĒĀšÜđÿĊ÷
ÖŠĂîìĊęÝąîĈđ×šćöćĕüšĔîĀšĂÜǰĒúąĕöŠÙüøøéîĚĈĔî×èąìĊęêšî÷ĆÜêĆĚÜĂ÷ĎŠĔîĀšĂÜđóøćąĔîĀšĂÜîĆĚîĕöŠöĊĒÿÜĒéé
ìĊęÝąĔĀšêšîéĎéîĚĈđóČęĂĔßšĔîÖćøïüîÖćøÿĆÜđÙøćąĀŤĒÿÜǰĀćÖüĆÿéčðúĎÖđðŘ÷ÖêšîĂćÝđîŠćêć÷ĕéšǰÝąøéîĚĈ 
ÖĘêŠĂđöČęĂîĈêšîĂĂÖĕðøĆïĒÿÜđìŠćîĆĚîǰðŦâĀćîĊĚëČĂüŠćđðŨîðŦâĀćĀúĆÖ×ĂÜñĎšðúĎÖÖøąïĂÜđóßøÿŠüîöćÖ 
ÙČĂðŦâĀćìĊęÖøąïĂÜđóßøïćÜóĆîíčŤÙŠĂî×šćÜÝąĂŠĂîĕĀüêŠĂĒÿÜǰêšîÝąĕöŠ÷ĂöñúĉéĂÖÝîÖüŠćÝąĕéšøĆïĒÿÜ 
ĕöŠîšĂ÷ÖüŠćǰ��ǰßĆęüēöÜêŠĂüĆîǰéĆÜîĆĚîđöČęĂđúČĂÖàČĚĂÖøąïĂÜđóßøÙüøÿĂïëćö×šĂöĎúÝćÖñĎš×ć÷ëċÜðøĉöćè
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ĒÿÜìĊęđóĊ÷ÜóĂêŠĂÙüćöêšĂÜÖćøǰßŠüÜđüúćĂĂÖéĂÖĒúąßŠüÜđüúćøéîĚĈǰđóČęĂìĊęñĎšðúĎÖîĆĚîÿćöćøëÖĈĀîé
ïøĉđüèìĊęÝąêĆĚÜÖøąëćÜĒúąßŠüÜđüúćÖćøøéîĚĈĕéšëĎÖêšĂÜêøÜêćöÙüćöêšĂÜÖćø 

2.2.7.2ǰðŦâĀćÝćÖýĆêøĎóČß 
ĒöúÜìĊęđðŨîýĆêøĎóČßêĆüÿĈÙĆâ×ĂÜÖøąïĂÜđóßøǰÙČĂǰđóúĊĚ÷ǰàċęÜöĊúĈêĆüĂŠĂîîčŠö

ðÖÙúčöéšü÷ñÜÿĊ×ćüĒúąĕ×öĆîǰöĆÖàŠĂîĂ÷ĎŠĔîïøĉđüèìĊęöĂÜđĀĘîĕéš÷ćÖǰĂćìĉǰøĂïåćîêčŠöĀîćöǰ 
àĂÖĀîćöǰēÙîêšîǰĒúąøćÖǰđóúĊĚ÷ÝąéĎéÖĉîîĚĈđúĊĚ÷ÜÝćÖÿŠüîêŠćÜǰėǰ×ĂÜêšîǰìĈĔĀšêšîĀÜĉÖÜĂđĀĊę÷üĒĀšÜǰ
Ā÷čéÖćøđÝøĉâđêĉïēêĒúąĂćÝêć÷ĕéšĔîìĊęÿčéǰÿćöćøëðŜĂÜÖĆîĕéšēé÷ǰĔßšĒĂúÖĂăĂúŤđßĘéìĊęñĉüêšîǰĀćÖ
đóúĊĚ÷öĊðøĉöćèöćÖĔĀšÞĊéóŠîéšü÷ÿćøðøąđõìéĎéàċöĂ÷ŠćÜöćúćĕíĂĂîĀøČĂĕóøĊìøĂ÷éŤìčÖǰ7 üĆîǰëċÜǰ 
10 üĆîǰ<2] 

 
2.�ǰÖćøýċÖþćøĎðĒïïēøÜđøČĂî 

ēøÜđøČĂîĂĆÝÞøĉ÷ąǰSmart Green House đðŨîøąïïðŗéǰéĆÜĒÿéÜĔîøĎðìĊęǰ���ǰÿćöćøë
ÙüïÙčöĂčèĀõĎöĉĔĀšÙÜìĊęêćöìĊęêĆĚÜĕüšĕéšēé÷ÿćöćøëđðŗéðŗéóĆéúöøąïć÷ĂćÖćýõć÷ĔîēøÜđøČĂîǰðŜĂÜÖĆî
ĒöúÜĒúąÿćöćøëÙüïÙčöÙüćößČĚîĔĀšđĀöćąÖĆïÙüćöêšĂÜÖćø×ĂÜêšîÖøąïĂÜđóßøĕéšǰ×šĂéĊ×ĂÜ 
øąïïðŗéǰÙČĂÖćøÙüïÙčöĂčèĀõĎöĉĔĀšĂ÷ĎŠĔîøąéĆïìĊęđĀöćąÿöĒúąðŜĂÜÖĆîĒöúÜǰÖćøêĉéêĆĚÜøąïïǰ 
SmartǰSensorǰđĀöćąÿĈĀøĆïìĈÖćøđóćąđúĊĚ÷ÜĔîóČĚîìĊęìĊęöĊĂ÷ŠćÜÝĈÖĆéǰđßŠîǰÙĂîēéǰĀĂóĆÖǰÙøĆĚÜîĊĚ  
ĕéšđúČĂÖìĈÖćøìéÿĂïĔîēøÜđøČĂîĂĆÝÞøĉ÷ąǰSmart Green House øĎðìøÜēøÜđøČĂîìøÜĀúĆÜÙćēÙšÜǰ
	High Tunnel Greenhouse) ēÙøÜÿøšćÜēøÜđøČĂîĔßšđðŨîđĀúĘÖÖĆúðşüćĕîàŤ×îćéǰ�����ǰöĉúúĉđöêøǰ
ÙüćöĀîćǰ����ǰöĉúúĉđöêøǰĒúąöĊĂć÷čÖćøĔßšÜćîǰ�ǰðŘǰëċÜǰ��ǰðŘ×ċĚîĕð 

 

 

øĎðìĊęǰ���ǰēøÜđøČĂîĂĆÝÞøĉ÷ąǰSmart Green House đðŨîøąïïðŗéǰ<�> 

ÖćøĔßšÜćîđĀöćąÿĈĀøĆïÖćøðúĎÖóČßÖĉîêšîĒúąĔïǰêøąÖĎúñĆÖîĈĀîšćǰĂćìĉǰñĆÖÿúĆéǰ
ñĆÖÙąîšćǰñĆÖÖćé×ćüǰñĆÖÖćéđ×Ċ÷üǰñĆÖïčšÜǰñĆÖÖüćÜêčšÜǰđðŨîêšîǰĒúą÷ĆÜđĀöćąÿĈĀøĆïóČßìĊęêšĂÜ×ċĚîÙšćÜ
ĀøČĂóČßđëćđúČĚĂ÷ǰĂćìĉǰĒêÜēöǰđöúŠĂîǰĒÙîêćúĎðǰÿêøĂđïĂøŤøĊęǰöąđ×ČĂđìýǰđĀöćąÿĈĀøĆïÖćøđóćąÖúšć
óČßìčÖßîĉéǰĂćìĉǰñĆÖǰéĂÖĕöšǰĕöšñúǰðćúŤöǰĒúą÷ćÜóćøćǰđðŨîêšîǰđĀöćąÿĈĀøĆïóČßìĊęêšĂÜÖćøÙčèõćó
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×ĂÜñúñúĉêÿĎÜǰñúñúĉêÿąĂćéǰðúĂéõĆ÷ǰÿĊÿĆîÿéĔĀöŠǰ×îćé×ĂÜñúÿöęĈđÿöĂǰĒúąðŜĂÜÖĆîĒöúÜýĆêøĎóČß
ìĊęìĈĔĀšđÖĉéÙüćöđÿĊ÷Āć÷ÖĆïóČßìĊęđøćêšĂÜÖćø <�> 

 
2.� ÖćøýċÖþćÿŠüîðøąÖĂïēøÜđøČĂî 

2.4.1 ēÙøÜÿøšćÜ×ĂÜēøÜđøČĂî 
2.4.1.1 đĀúĘÖÖúŠĂÜÖĆúüćĕîàŤ 
đĀúĘÖÖúŠĂÜîĊĚÝąîĉ÷öîĈöćĔßšđðŨîĂÜÙŤðøąÖĂï×ĂÜēÙøÜÿøšćÜìčÖÿŠüîðøąÖĂïǰ

ēé÷ đÞó ćą ēÙ øÜÿøš ć ÜĀ úĆ ÜÙ ćìĊę đðŨ î ÿĉę Üð úĎ Öÿ øš ć Ü ǰĂ÷Š ć Ü đßŠ î ǰēøÜÝĂéøë ǰĀ øČ Ă ēøÜđøČ Ăîǰ 
ēé÷đúČĂÖđĀúĘÖÖúŠĂÜÖĆúüćĕîàŤǰÙČĂǰđĀúĘÖßčïÿĆÜÖąÿĊǰàċęÜĔîÿŠüîîĊĚĕöŠêšĂÜìćÿĊÖĆîÿîĉöǰĒêŠđöČęĂìĈÖćøđßČęĂö
đĀúĘÖÖúŠĂÜĒúšüêšĂÜìćÿĊÖĆîÿîĉöìĊęøĂ÷đßČęĂöéšü÷đóČęĂðŜĂÜÖĆîĕöŠĔĀšđÖĉéÿîĉöõć÷ĀúĆÜēé÷ĔßšđðŨîđĀúĘÖ 
ÖĆúüćĕîàŤ×îćéǰ�����ǰöĉúúĉđöêøǰÙüćöĀîćǰ����ǰöĉúúĉđöêøǰĒúąöĊĂć÷čÖćøĔßšÜćîǰ�ǰðŘǰëċÜǰ��ǰðŘ×ċĚîĕðǰ
éĆÜĒÿéÜĔîøĎðìĊęǰ��� <�> 

 

 
øĎðìĊęǰ���ǰđĀúĘÖÖĆúüćĕîàŤ×îćéǰ�����ǰöĉúúĉđöêøǰÙüćöĀîćǰ����ǰöĉúúĉđöêøǰ<�> 

2.4.1.2 đĀúĘÖĒïî 
đĀúĘÖĒïîǰĀøČĂǰFlat Bar öĊßČęĂìĊęîĉ÷öđøĊ÷ÖĔßšÖĆîĀúć÷ßČęĂǰĂćìĉǰđĀúĘÖóČé

đĀúĘÖđÿšîĒïî đĀúĘÖĒïîøĊéǰĄúĄǰđĀúĘÖĒïîöĊúĆÖþèąđðŨîđĀúĘÖÿĊęđĀúĊę÷öñČîñšćǰĒïî÷ćüǰÿćöćøë
îĈĕðĔßšÜćîĕéšĀúćÖĀúć÷ǰìîĒøÜ÷ČéóĆïĕéšéĊǰîĉ÷öĔßšÖĆîĀúćÖĀúć÷ĔîÖćøÖŠĂÿøšćÜǰđÖĉéÝćÖÖćøîĈ
đĀúĘÖĒñŠîöćêĆéđðŨîđÿšîǰėǰĒúąöĊÙüćöĀîć×îćéđìŠćÖĆîêúĂéìĆĚÜđÿšîǰÿŠüîÙüćö÷ćüöćêøåćîÝąĂ÷ĎŠìĊęǰ
�ǰđöêøǰđĀúĘÖĒïîöĊǰ�ǰĒïïÙČĂǰđĀúĘÖĒïîøĊéǰĒúąđĀúĘÖĒïîêĆéǰöĊđúČĂÖĔßšĒïïøĊéǰđîČęĂÜÝćÖöĊúĆÖþèą
đðŨîÿĊęđĀúĊę÷öñČîñšć÷ćüǰîĉ÷öĔßšÿĈĀøĆïÜćîđßČęĂöǰìĈđĀúĘÖéĆéǰÜćîòćìŠĂǰìĈĒĀîïøë÷îêŤǰĄúĄǰöĊĀúć÷
×îćéĔĀšđúČĂÖǰÿćöćøëìîĒøÜ÷ČéóĆïĕéšéĊ éĆÜĒÿéÜĔîøĎðìĊęǰ��� <�> 
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øĎðìĊęǰ���ǰđĀúĘÖĒïîǰ<�> 

2.4.1.3 đĀúĘÖđÿšî 
đĀúĘÖđÿšîÖúöǰ	Round Bars) ĀøČĂǰRB ÙČĂđĀúĘÖđÿšîìĊęîĈöćĔßšĔîÜćîÖŠĂÿøšćÜ

ĂćÙćøǰđðŨîđĀúĘÖóČĚîåćîßŠü÷đóĉęöÙüćöĒ×ĘÜĒøÜĒúąøĆïĒøÜēÙøÜÿøšćÜĂćÙćøǰēé÷öĆÖÝąîĈöćĔßšĔîÜćî
ÙĂîÖøĊêđÿøĉöđĀúĘÖǰÜćîÖŠĂĂĉåìĆęüĕðǰĒúąÜćîðúĂÖđÿćǰÙćîêŠćÜǰėǰđðŨîêšî đĀúĘÖđÿšîÖúöÙčèõćóéĊ
êšĂÜñŠćîöćêøåćîĂčêÿćĀÖøøöǰöĂÖ�ǰ20-2559 đÖøéǰSR 24 àċęÜöĊđÿšîñŠćîýĎî÷ŤÖúćÜ×ĂÜđĀúĘÖđÿšî
đøĉęöêšîÝćÖǰ6 öĉúúĉđöêø ëċÜǰ34 öĉúúĉđöêøǰöĊÙüćö÷ćüöćêøåćîǰ10 đöêøǰĒúąǰ12 đöêøêćöúĈéĆïǰ
đĀúĘÖ×îćéǰ6 öĉúúĉđöêø ëċÜǰ9 öĉúúĉđöêøǰöĆÖëĎÖĔßšđðŨîđĀúĘÖðúĂÖđÿćǰĒúąÙćîǰÿŠüîđĀúĘÖ×îćéǰ 
12 öĉúúĉđöêøǰ×ċĚîĕðÝąĔßšĔîÜćîđÿøĉöĒÖîēÙøÜÿøšćÜĂćÙćø éĆÜĒÿéÜĔîøĎðìĊęǰ��� <�>  

 

 

øĎðìĊęǰ���ǰđĀúĘÖđÿšîÖúöǰ<�> 
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2.4.2 üĆÿéčÙúčöēøÜđøČĂî 
óČĚîåćîóúćÿêĉÖēøÜđøČĂî ǰÙČĂǰóúćÿêĉÖìĊę đêĉöÿćøêšćîÖćøđÿČę Ăöÿúć÷ÝćÖĒÿÜ 

ĂĆúêøćĕüēĂđúêǰ	UV Resistant) ēé÷öĊÖćøñÿöÿćøéĆÜÖúŠćüúÜĔîđîČĚĂóúćÿêĉÖǰàċęÜöĊÿĆéÿŠüîÿĎÜëċÜǰ 
�ǰđðĂøŤđàĘîêŤǰìĈĔĀšóúćÿêĉÖöĊÙüćöìéìćîêŠĂĒÿÜǰÿćöćøëĔßšÜćîÖúćÜĒÝšÜĕéšĂ÷ŠćÜ÷ćüîćîǰēé÷üĆÿéč
ÙúčöēøÜđøČĂîéšćîïîÙúčöéšü÷óúćÿêĉÖǰPE ���ǰĕöÙøĂîǰéšćî×šćÜÙúčöéšü÷êć×Šć÷ÖĆîĒöúÜÿĊ×ćü
ÙüćöëĊę ǰ��ǰêćǰĂć÷čÖćøĔßšÜćîǰ�ǰëċÜǰ�ǰðŘēé÷ðøąöćè  óúćÿêĉÖēøÜđøČĂîĔÿĂĆúêøćĕüēĂđúê  
�ǰđðĂøŤđàĘîêŤǰéĆÜĒÿéÜĔîøĎðìĊęǰ���ǰëĎÖĔßšìĈēøÜđøČĂîđóČęĂðŜĂÜÖĆîĒöúÜýĆêøĎóČßǰēøÜđøČĂîÖøąïĂÜđóßøǰ
ēøÜđøČĂîðúĎÖñĆÖðúĂéÿćøǰēøÜđøČĂîðúĎÖóČßĒïïĕăēéøēðîĉÖÿŤǰđðŨîêšîǰìĈĔĀšõĎöĉĂćÖćýđĀöćąÖĆïÖćø
ðúĎÖóČßîĆĚîǰėǰêúĂéðŘǰìĈĔĀšóČßĕéšøĆïĒÿÜĂ÷ŠćÜêŠĂđîČęĂÜøą÷ąđüúćðúĎÖóČßÿĆĚîúÜðøĆïĒÿÜìĊęđðŨîĂĆîêøć÷
êŠĂóČßǰĂćìĉǰĂĆúêøćĕüēĂđúê ĒúąĂĉîôøćđøéǰ<�> 

 

 

øĎðìĊęǰ��� óúćÿêĉÖǰPE ���ǰĕöÙøĂî <�> 
 

2.5 NodeMCU ESP32 
ēÙ ø ÜÜćî îĊĚ đúČ Ă Ö Ĕßš ǰNodeMCU ESP32 éĆ ÜĒÿ é Ü Ĕî øĎ ð ìĊę ǰ� �� ǰàċę Ü đðŨ î ï Ă øŤ é

ĕöēÙøÙĂîēìøúđúĂøŤìĊęöĊúĆÖþèąÖćøìĈÜćîêćöÙĈÿĆęÜõćþćǰC Ùúšć÷ÖĆïǰ Arduino ĒêŠÝąöĊôŦÜÖŤßĆî 
ÖćøìĈÜćîìĊęóĉđýþÖüŠćēé÷ÿćöćøëøĂÜøĆïÖćøđßČęĂöêŠĂǰWi-Fi ĒúąǰBlutoothǰēé÷ǰESP32 îĆĚîđðŨîßČęĂ
×ĂÜĕĂàĊĕöēÙøÙĂîēìøúđúĂøŤìĊęñúĉêēé÷ïøĉþĆìǰEpressif ÝćÖðøąđìýÝĊîǰĒúąÖŠĂîìĊęǰESP32 Ýąđøĉęö
ñúĉê×ċĚîǰĕéšöĊĕĂàĊĕöēÙøÙĂîēìøúđúĂøŤìĊęöĊǰWi-Fi ñúĉêÝćÖïøĉþĆìđéĊ÷üÖĆîĂ÷ŠćÜǰESP8266 ìĈ÷Ăé×ć÷
ĕéšÝĈîüîöćÖđóøćąđðŨîìĊęîĉ÷öĔßšĂ÷ŠćÜĒóøŠĀúć÷ǰđöČęĂÙüćöîĉ÷öĔßšöĊÝĈîüîđóĉęö×ċĚîÝċÜìĈĔĀšîĆÖóĆçîć
ïĂøŤéǰNodeMCU ĕéšóĆçîćêŠĂ÷ĂéÙüćöÿćöćøë×ĂÜïĂøŤéǰESP8266 óĆçîćöćđðŨîǰESP32 ēé÷
ïøĉþĆìĕéšñúĉêĒïïēöéĎúĂĂÖöćđóĊ÷ÜĂ÷ŠćÜđéĊ÷üĔîßČęĂǰESP-WROOM-32 öĊÖćøóĆçîćßčéĒðúÜÙĈÿĆęÜ
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ÿĈĀøĆïǰArduino ĔîßČęĂǰArduino core ESP32 Wi-Fi chipǰìĈĔĀšÖćøóĆçîćđðŨîĕðéšü÷ÙüćöøüéđøĘü
öćÖ×ċĚîǰēé÷ NodeMCU ESP32 öĊÙčèÿöïĆêĉéĆÜîĊĚ [8] 

 

 

øĎðìĊęǰ���ǰNodeMCU ESP32 Dev Module [8] 

�)ǰĀîŠü÷ðøąöüúñúĔßšÿëćðŦê÷ÖøøöǰTensilica LX6 Ēïïǰ�ǰĒÖîÿöĂÜǰÿĆââćè
îćŲĉÖćǰ���ǰđöÖąđăĉøêàŤ 

�)ǰöĊĒøöĔîêĆüǰ512 ÖĉēúĕïêŤ 
�)ǰøĂÜøĆïÖćøđßČęĂöêŠĂøĂöõć÷îĂÖÿĎÜÿčéǰ��ǰđöÖąĕïêŤ 
�)ǰøĂÜøĆïÖćøđßČęĂöêŠĂǰWi-Fi öćêøåćîǰ�������b/g/n ĒúąøĂÜøĆïÖćøĔßšÜćîĔîēĀöéǰ

Station softAP ĒúąǰWi-Fi direct 
�)ǰøĂÜøĆïÖćøĔßšÜćîǰBluetooth ĔîēĀöéǰ���ǰĒúąēĀöéǰ���ǰBLE 
�)ǰĔßšĒøÜéĆîĕôôŜćĔîÖćøìĈÜćîǰ���ǰēüúêŤǰëċÜǰ3.3ǰēüúêŤ 
�)ǰÿćöćøëìĈÜćîĕéšìĊęĂčèĀõĎöĉǰ-��ǰĂÜýćđàúđàĊ÷ÿǰǰëċÜǰ���ǰĂÜýćđàúđàĊ÷ÿ 

ĔîéšćîðøąÿĉìíĉõćóÖćøìĈÜćî×ĂÜïĂøŤéÿćöćøëìĈÜćîĕéšéĊǰēé÷öĊÙüćöđøĘüĔîÖćøøĆï
ĒúąÿŠÜ×šĂöĎúìĊęÙüćöđøĘüÿĎÜÿčéǰ���ǰđöÖąïĉêêŠĂüĉîćìĊ ĒúąđöČęĂđßČęĂöêŠĂñŠćîēðøēêÙĂúǰUDP Ýą
ÿćöćøëøĆïĒúąÿŠÜ×šĂöĎúĕéšìĊęÙüćöđøĘüǰ���ǰđöÖąïĉêêŠĂüĉîćìĊ ÿŠüîĔîēĀöéǰSleep ÝąĔßšÖøąĒÿĕôôŜć
đóĊ÷Üǰ���ǰĕöēÙøĒĂöĒðøŤ îĂÖÝćÖîĊĚǰESP32 ÷ĆÜöĊđàîđàĂøŤêŠćÜǰėǰĔîêĆüǰðøąÖĂïĕðéšü÷ǰüÜÝøÖøĂÜ
ÿĆââćèøïÖüîĔîüÜÝø×÷ć÷ÿĆââćèǰđàîđàĂøŤĒöŠđĀúĘÖǰĒúąđàîđàĂøŤêøüÝÝĆïÿĆöñĆÿǰ (Capacity 
touch)ǰøĂÜøĆïǰ��ǰßŠĂÜǰēé÷øĂÜøĆïÖćøđßČęĂöêŠĂÙúĉÿêĂúǰ������ǰÖĉēúđăĉøêàŤǰÿĈĀøĆïĔßšÖĆïÿŠüîüøÝø
îĆïđüúćēé÷đÞóćąǰĒúąĔîÿŠüî×ĂÜÖćøđßČęĂöêŠĂ×ćĔßšÜćî×ĂÜǰESP32 øĂÜøĆïÖćøđßČęĂöêŠĂïĆÿêŠćÜǰėǰàċęÜ
öĊøć÷úąđĂĊ÷ééĆÜîĊĚ 

�)ǰöĊǰGPIO 30 ×ć 
�)ǰøĂÜøĆïǰUART ÝĈîüîǰ�ǰßŠĂÜ 
�)ǰøĂÜøĆïǰSPI ÝĈîüîǰ�ǰßŠĂÜ 
�)ǰøĂÜøĆïǰI2C ÝĈîüîǰ�ǰßŠĂÜ 
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�)ǰøĂÜøĆïǰADC ÝĈîüîǰ��ǰßŠĂÜ 
�)ǰøĂÜøĆïǰDAC ÝĈîüîǰ�ǰßŠĂÜ 
�)ǰøĂÜøĆïǰI2S ÝĈîüîǰ�ǰßŠĂÜ 
�)ǰøĂÜøĆï PWM/Timer ìčÖßŠĂÜ 
�)ǰøĂÜøĆïÖćøđßČęĂöêŠĂÖĆïǰSD-Card 

ÖćøĔßšÜćîǰWi-Fi ×ĂÜ NodeMCU ESP 32 öĊÖćøìĈÜćîìĆĚÜĀöéǰ�ǰēĀöéǰðøąÖĂïĕð
éšü÷ 

�)ǰēĀöéǰAccess Point AP 
ēĀöéìĊę ĔßšǰESP32 đðŨîêĆüðúŠĂ÷ÿĆââćèǰWi-Fi ĔĀšÖĆïĂčðÖøèŤêŠćÜǰėǰìĆĚÜîĊĚ ǰESP32 

ÿćöćøëøĂÜøĆïÖćøđßČęĂöêŠĂĂčðÖøèŤĕéšđóĊ÷Üǰ�ǰêĆüđìŠćîĆĚîǰđĀöćąÿöÿĈĀøĆïÜćîìĊęĕöŠêšĂÜÖćøĔßšÜćîïî
ĂĉîđìĂøŤđîĘêĀøČĂêĉéêŠĂÖĆïĂčðÖøèŤĂČęîĔîÖćøđßČęĂöêŠĂđÙøČĂ×Šć÷øą÷ąĔÖúšǰĒúąÖćøîĈĕðÙüïÙčöĂčðÖøèŤ
êŠćÜǰėǰñŠćîǰWi-Fi 

�)ǰēĀöéǰStation STA 
ēĀöéìĊęĔßšǰESP32 đßČęĂöêŠĂÖĆïĂčðÖøèŤðúŠĂ÷ÿĆââćèĂČęîǰėǰĂćìĉǰĂčðÖøèŤÖøąÝć÷

ÿĆââćèĀøČĂēìøýĆóìŤöČĂëČĂìĊęÿćöćøëđðŗéïøĉÖćøĂĉîđìĂøŤđîĘêĕøšÿć÷ÿćíćøèąĕéšǰēĀöéîĊĚîĉ÷öĔßšÖĆï
ÜćîìĊęêšĂÜÖćøđßČęĂöêŠĂĂĉîđìĂøŤđîĘêĀøČĂöĊÖćøÿČęĂÿćøÖĆïĀúć÷ĂčðÖøèŤĔîđÙøČĂ×Šć÷øą÷ąĔÖúšǰēé÷Üćî
éšćîǰIoT éšćî Smart Home ĒúąîĂÖÝćÖîĊĚéšćîǰSmart Farm ÖĘöĊÖćøĔßšÜćîĔîēĀöéîĊĚđóČęĂÿŠÜ×šĂöĎú
ÝćÖđàîđàĂøŤ×ċĚîĕðïîøąïïÙúćüéŤĀøČĂøąïïåćî×šĂöĎúĒïïêćöđüúćÝøĉÜĒúąđßČęĂöêŠĂÖĆïøąïï 
ĒĂðóúĉđÙßĆîđóČęĂøĆïÙĈÿĆęÜÙüïÙčöĂčðÖøèŤñŠćîĂĉîđìĂøŤđîĘê 

�)ǰēĀöéǰAccess Point APǰøŠüöÖĆïǰēĀöéǰStation STA 
ēĀöéìĊęǰESP32 ìĈÜćîìĆĚÜǰ2 ēĀöéøŠüöÖĆîǰ×šĂéĊ×ĂÜÖćøĔßšēĀöéîĊĚÙČĂĂčðÖøèŤõć÷îĂÖ

ÿćöćøëđßČęĂöêŠĂÖĆïǰESP32 ĕéšǰĒúąǰESP32 ÿćöćøëđßČęĂöêŠĂÖĆïĂčðÖøèŤõć÷îĂÖĕéšǰîĉ÷öĔßšÖĆïÜćîìĊę
êšĂÜÖćøĔßšÜćîĂĉîđìĂøŤđîĘêĒúąöĊÖćøđÙúČęĂî÷šć÷ǰĀøČĂÿćöćøëđðúĊę÷îÿëćîìĊęĔßšÜćîĕéšǰēé÷ĔîēĀöéǰAP 
ÝąìĈĔĀšĂčðÖøèŤêŠćÜǰėǰÿćöćøëđ×šćöćêĆĚÜÙŠćÖćøđßČęĂöêŠĂǰWi-Fi ÖĆïĂčðÖøèŤÖøąÝć÷ÿĆââćèĀøČĂ
ĂčðÖøèŤĂČęîǰėǰēé÷ēĀöéǰSTA ÖĘÝąîĈÙŠćìĊęêĆĚÜÙŠćĕüšöćĔßšđßČęĂöêŠĂÖĆïĂčðÖøèŤÖøąÝć÷ÿĆââćèĀøČĂ
ĂčðÖøèŤĂČęîǰėǰ 

 
2.6 ēöéĎúđàîđàĂøŤüĆéÙüćöđ×šöĒÿÜǰGY-302 BH1750 

GY-302 BH1750 éĆÜĒÿéÜĔîøĎðìĊęǰ���ǰđðŨîēöéĎúđàĘîđàĂøŤÙüćöđ×šöĒÿÜìĊęñúĉêēé÷ǰ
ROHM Semiconductor ĔßšÖćøđßČęĂöêŠĂÖĆïĕöēÙøÙĂîēìøúđúĂøŤ ēé÷ÖćøÿČęĂÿćøĒïïĂîčÖøö
ÙüćöđøĘüêęĈ (I2C) ìĈĔĀšÿćöćøëîĈĕðĔßšÜćîêŠĂĕéšÜŠć÷  ĔĀšñúÖćøüĆéĔîĀîŠü÷ǰúĆÖàŤ ÿćöćøëüĆé 
ÙŠćÙüćöđ×šöĒÿÜĕéšêĆĚÜĒêŠǰ�ǰúĆÖàŤǰëċÜǰ�����ǰúĆÖàŤ êĆüđàĘîđàĂøŤõć÷ĔîðøąÖĂïéšü÷ĂčðÖøèŤÿćøÖċęÜ
êĆüîĈìĊęÿćöćøëđðúĊę÷îÿĆââćèĒÿÜĔĀšđðŨîÿĆââćèĕôôŜćǰĒúąĔßšüÜÝøǰADC ÙŠćÙüćöúąđĂĊ÷éǰ16 ïĉêǰ
ÿćöćøëĔßšÜćîĕéšìĊęĒøÜéĆîĕôôŜćǰ2.4 ēüúêŤ ëċÜǰ3.6 ēüúêŤ ĔßšÖøąĒÿĕôôŜć 200ǰĕöēÙøĒĂöĒðøŤǰ 
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ĒêŠÿĈĀøĆïēöéĎúǰGY-302 ìĊęĔßšĔîÖćøìéÿĂïÙøĆĚÜîĊĚÝąöĊüÜÝøÙüïÙčöĒøÜéĆîĕôôŜćĒïïǰLDO ìĊęÿćöćøë
ÙüïÙčöĒøÜéĆîĔîßŠüÜǰ3.3 ēüúêŤ ëċÜǰ5 ēüúêŤ ĔĀšĂ÷ĎŠìĊęǰ3.3 ēüúêŤ ĕéšìĈĔĀšÿćöćøëĔßšÜćîÖĆïĂčðÖøèŤìĊęĔßš
ĒøÜéĆîĕôôŜćǰ5ǰēüúêŤ ĕéšǰîĂÖÝćÖîĊĚêĆüēöéĎú÷ĆÜöĊêĆüêšćîìćîõć÷ĔîìĊęêŠĂÖĆïÿĆââćè×ćđ×šćđóČęĂøĆÖþć
øąéĆïĒøÜéĆîĕôôŜćĔĀšĂ÷ĎŠĔîÿëćîąǰHIGH ĒúšüÿŠÜĕð÷ĆÜ×ćǰSCLǰĒúą SDAǰìĈĔĀšĕöŠêšĂÜêŠĂÿć÷đóĉęöđêĉöǰ
îĂÖÝćÖîĊĚ÷ĆÜêŠĂ×ćÿĈĀøĆïđúČĂÖǰAddress ĂĂÖìĈĔĀšÿćöćøëĔßšÜćîēöéĎúÿĂÜêĆüĕéšóøšĂöÖĆî ēé÷Öćø
đßČęĂöêŠĂÖćøĔßšÜćîđàîđàĂøŤĒÿéÜéĆÜêćøćÜìĊęǰ� [8] 

 

 
øĎðìĊęǰ���ǰēöéĎúüĆéÙüćöđ×šöĒÿÜǰGY-302 BH1750 [8] 

êćøćÜìĊęǰ���ǰÖćøĔßšÜćî×ćÿĆââćè×ĂÜēöéĎúđàîđàĂøŤüĆéÙüćöđ×šöĒÿÜǰGY-302 BH1750 
úĈéĆïìĊę ßČęĂ×ćÿĆââćè ÙĈĂíĉïć÷ 

1 VCC ĒøÜéĆîĕôôŜć×îćéǰ���ǰēüúêŤ ëċÜǰ�ǰēüúêŤ 
2 GND ÖøćüîéŤ 
3 SCL ÿĆââćèǰSCL ×ĂÜÖćøđßČęĂöêŠĂĒïïĂîčÖøöÙüćöđøĘüêęĈ 
4 SDA ÿĆââćèǰSDA ×ĂÜÖćøđßČęĂöêŠĂĒïïĂîčÖøöÙüćöđøĘüêęĈ 
5 ADDR đúČĂÖǰAddress ×ĂÜïĂøŤé 

 

2.7 ēöéĎúđàîđàĂøŤüĆéĂčèõĎöĉĒúąÙüćößČĚîĔîĂćÖćýǰDHT22 
DHT22ǰéĆÜĒÿéÜĔîøĎðìĊę ǰ���ǰđðŨîēöéĎúđàîđàĂøŤÿĈĀøĆïüĆéĂčèĀõĎöĉĒúąÙüćößČĚî 

ìĊęöĊÙüćöĒöŠî÷ĈÿĎÜĔîÖćøüĆéǰÿćöćøëüĆéĕéšĔîßŠüÜĂčèĀõĎöĉ ǰêĆĚ ÜĒêŠ ǰŌ40 ĂÜýćđàúđàĊ÷ÿ  ëċÜǰ 
�80 ĂÜýćđàúđàĊ÷ÿ ÙüćöÙúćéđÙúČęĂîîšĂ÷ÖüŠć ± 0.5 ĂÜýćđàúđàĊ÷ÿ ĒúąüĆéÙüćößČĚîÿĆöóĆìíŤĕéš 
Ĕî÷Šćîǰ0 đðĂøŤđàĘîêŤ ëċÜǰ100 đðĂøŤđàĘîêŤ ÙüćöĒöŠî÷Ĉǰ± 2 đðĂøŤđàĘîêŤ ëċÜǰ5 đðĂøŤđàĘîêŤ öĊÙüćö
úąđĂĊ÷éĔîøąéĆïìýîĉ÷öǰ1 êĈĒĀîŠÜǰĔßšÜćîĕéšîćîĒúąìîìćîǰđĀöćąÿĈĀøĆïÜćîìĊęêšĂÜÖćøÙüćö
ĒöŠî÷ĈÿĎÜǰēöéĎúöćóøšĂöĒñŠîüÜÝøóĉöóŤǰÿć÷ĕôǰĒúąêĆüêšćîìćîõć÷ĔîìĊęêŠĂÖĆï×ćÿĆââćè×ćđ×šćđóČęĂ
øĆÖþćøąéĆïĒøÜéĆîĕôôŜćĔĀšĂ÷ĎŠĔîÿëćîąǰHIGH ÝċÜÿćöćøëêŠĂÿć÷ĔßšÜćîĕéšìĆîìĊǰĒúąĔßšĕôđúĊĚ÷ÜßŠüÜ
ĒøÜéĆîĕôôŜć×îćéǰ3.3 ēüúêŤ ëċÜǰ6 ēüúêŤ ēé÷ÖćøđßČęĂöêŠĂÖćøĔßšÜćîđàîđàĂøŤĒÿéÜéĆÜêćøćÜìĊęǰ4 [9] 
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øĎðìĊęǰ���ǰēöéĎúđàîđàĂøŤüĆéĂčèĀõĎöĉĒúąÙüćößČĚîǰDHT22 [9] 

êćøćÜìĊęǰ���ǰÖćøĔßšÜćî×ćÿĆââćè×ĂÜēöéĎúđàîđàĂøŤüĆéĂčèĀõĎöĉĒúąÙüćößČĚîǰDHT22 
úĈéĆïìĊę ßČęĂ×ćÿĆââćè ÙĈĂíĉïć÷ 

1 VCC (+) ĒøÜéĆîĕôôŜć×îćéǰ���ǰēüúêŤ ëċÜǰ6 ēüúêŤ 
2 OUT ĂŠćî×šĂöĎúđàîđàĂøŤǰĔßšÖĈĀîéǰpinMode 
3 GND (Ō) ÖøćüîéŤ 

 

2.8 ēöéĎúđàîđàĂøŤüĆéÙüćößČĚîĔîéĉîǰ 
Soil Moisture Sensor éĆ ÜĒÿéÜĔîøĎðìĊę ǰ� ��ǰđðŨî đàîđàĂøŤìĊęîĉ ÷öĔßš ĔîÜćîõćÙ

ÖćøđÖþêøĂ÷ŠćÜöćÖĔîðŦÝÝčïĆîǰéšü÷ÙčèÿöïĆêĉìĊęÿćöćøëüĆéÙüćößČĚîĔîéĉîĕéšĂ÷ŠćÜĒöŠî÷ĈđĀöćąÿöÖĆï
ÖćøĔßšÜćîđóČęĂÖćøìĈøąïïøéîĚĈĂĆêēîöĆêĉǰàċęÜĀúĆÖÖćøìĈÜćî×ĂÜđàîđàĂøŤßîĉéîĊĚÝąđøĉęöÝćÖÖćøüĆéÙŠć
ÙüćöêšćîìćîøąĀüŠćÜĂĉđúĘÖēìøéìĊęßčïēúĀąĂ÷ŠćÜéĊ öĊúĆÖþèąÙúšć÷ÿšĂöđóČęĂðŜĂÜÖĆîÖćøđÖĉé 
ĂĂÖàĉđéßĆęîǰđóĉęöĂć÷čÖćøĔßšÜćîĒúąúéÖćøÿċÖĀøĂđîČęĂÜÝćÖÙüćößČĚî ēé÷ĂĉđúĘÖēìøéìĊęðŦÖúÜĔîéĉîÝą
éċÜÙŠćìĊęĕéšÿŠÜêŠĂĕððøąöüúñúĔîēöéĎú×ĂÜđàîđàĂøŤǰLM393 ēé÷ÖćøđßČęĂöêŠĂÖćøÖćøĔßšÜćîđàîđàĂøŤ
ĒÿéÜéĆÜêćøćÜìĊęǰ� [10] 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰøĎðìĊęǰ���ǰēöéĎúđàîđàĂøŤüĆéÙüćößČĚîĔîéĉî [10] 
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êćøćÜìĊęǰ���ǰÖćøĔßšÜćî×ćÿĆââćè×ĂÜēöéĎúđàîđàĂøŤüĆéÙüćößČĚîĔîéĉî 
úĈéĆïìĊę ßČęĂ×ćÿĆââćè ÙĈĂíĉïć÷ 

1 VCC (+) ĒøÜéĆîĕôôŜć×îćéǰ���ǰēüúêŤ ëċÜǰ�ǰēüúêŤ 
2 INPUT ÿĆââćè×ćđ×šć 
3 GND (Ō) ÖøćüîéŤ 

 
2.9 ēöéĎúøĊđú÷Ť 3 ēüúêŤ (4 Channel) 

øĊđú÷Ť ÙČĂĂčðÖøèŤĂĉđúĘÖìøĂîĉÖÿŤìĊęìĈĀîšćìĊęđðøĊ÷ïđÿöČĂîÿüĉêßŤĕôìĊęĔßšĒøÜéĆîĕôôŜćĔîÖćø
đðŗéĒúąðŗéĂčðÖøèŤĕôôŜćđóČęĂÙüïÙčöüÜÝøêŠćÜǰėǰēé÷ĀúĆÖÖćøìĈÜćî×ĂÜøĊđú÷ŤÝąìĈÜćîēé÷ÖćøðŜĂî
ÖøąĒÿĕôôŜćĔĀšÖĆï×éúüéǰđóČęĂđðúĊę÷îĒøÜéĆîĕôôŜćĔĀšđðŨîóúĆÜÜćîĒöŠđĀúĘÖÿĈĀøĆïĔßšéċÜéĎéĀîšćÿĆöñĆÿ
ĔĀšđðúĊę÷îìĉýìćÜÖćøĕĀú×ĂÜÖøąĒÿĕôôŜćǰđóČęĂÙüïÙčöÖćøÝŠć÷ÖøąĒÿĕôôŜćĔĀšÖĆïĂčðÖøèŤêŠćÜǰėǰ
Ùúšć÷ÖĆïÿüĉêßŤǰēé÷ÖćøìéÿĂïÙøĆĚÜîĊĚñĎšÝĆéìĈĕéšđúČĂÖĔßšǰēöéĎúøĊđú÷Ť 3 ēüúêŤǰ(Active low)ǰđóøćą
ÿćöćøëêŠĂÖĆïïĂøŤéǰESP32 ĕéšēé÷êøÜĔßšĒøÜéĆîĕôôŜć×îćéǰ�ǰēüúêŤǰÿćöćøëĔßšÜćîĕéšìĆĚÜĕôôŜć
ÖøąĒÿêøÜĒúąÖøąĒÿÿúĆïǰĒúąöĊǰLEDǰĒÿéÜÿëćîÖćøèŤìĈÜćî×ĂÜøĊđú÷ŤĒÿéÜéĆÜøĎðìĊęǰ����ǰ[11] 

 

 

øĎðìĊęǰ����ǰēöéĎúøĊđú÷Ť 3 ēüúêŤ (Active low) [11] 

 
2.10 ĀúĂéĕôðúĎÖóČßǰ(LED Grow Light) 

ĀúĂéĕôðúĎÖóČßǰÙČĂĀúĂéĕôÿĈĀøĆïðúĎÖóČßàċęÜđðŨîìĊęîĉö÷öĔßšÖĆîĔîÿŠüîöćÖ×ĂÜ
ēøÜđøČĂîĀøČĂĒðúÜðúĎÖóČßǰĀúĂéĕôßîĉéîĊĚöĊÙčèÿöïĆêĉÖćøĔĀšĒÿÜìĊęßŠü÷ĔîÖćøđÝøĉâđêĉïēê×ĂÜóČßēé÷
õć÷ĔîĀúĂéÝąðøąÖĂïĕðéšü÷ĀúĂéǰLEDǰ×îćéđúĘÖÝĈîüîöćÖǰēé÷ĒïŠÜĂĂÖđðŨîĀúĂéǰLED ÿĊĒéÜ
Ēúą LEDǰÿĊîĚĈđÜĉîàċęÜĔĀšÙčèÿöïĆêĉìĊę đÞóćąĒêÖêŠćÜÖĆîéĆÜîĊĚ ǰLED ĒÿÜÿĊĒéÜöĊÙüćö÷ćüÙúČęîĒÿÜǰ 
���ǰîćēîđöêø ëċÜǰ���ǰîćēîđöêø àċęÜÝąßŠü÷đóĉęöðøąÿĉìíĉõćóĔîÖćøñúĉêéĂÖĒúąìĈĔĀšêšî
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ÖøąïĂÜđóßøöĊÿĊÿĆîÿü÷ÜćöĒúąßĆéđÝîǰĒúąǰLED ĒÿÜÿĊîĚĈđÜĉîöĊÙüćö÷ćüÙúČęîĒÿÜǰ���ǰîćēîđöêø 
ëċÜǰ���ǰîćēîđöêø ÝąßŠü÷đóĉęöðøąÿĉìíĉõćóĔîÖćøÿĆÜđÙøćąĀŤĒÿÜ×ĂÜóČßǰßŠü÷ĔĀšêšîĕöšđÝøĉâđêĉïēêǰ 
ĕöŠ÷ČéǰïĈøčÜúĈêšîĒúąĔï àċęÜĀúĂéĕôðúĎÖóČß×îćéǰ�� üĆêêŤǰðøąÖĂïĕðéšü÷ĀúĂéǰLED ×îćéđúĘÖ
ÝĈîüîǰ80 ĀúĂé éĆÜĒÿéÜĔîøĎðìĊę 2.�� ēé÷ĀúĂéĕôßîĉéîĊĚÿćöćøëĔßšĔĀšÙüćöÿüŠćÜÖĆïóČßÙøĂïÙúčö
óČĚîìĊęðøąöćèǰ�ǰêćøćÜđöêøǰĒúąĔîÿŠüî×ĂÜêĈĒĀîŠÜÖćøêĉéêĆĚÜÙüøêĉéêĆĚÜĔĀšĀŠćÜÝćÖóČßđðŨîøą÷ą
ðøąöćèǰ��ǰđàîêĉđöêøǰëċÜǰ��ǰđàîêĉđöêøǰ[12]  

 

øĎðìĊęǰ����ǰLED Grow Light 50 üĆêêŤ [12] 
 

2.11 óĆéúöøąïć÷ĂćÖćý 
óĆéúöøąïć÷ĂćÖćýđðŨîóĆéúöìĊęĔßšÿĈĀøĆïêĉéĔîĀšĂÜĀøČĂêĎšÙüïÙčöǰđóČęĂßŠü÷ĔĀšĂćÖćý

ëŠć÷đìĕéšÿąéüÖǰúéÖćøÿąÿö×ĂÜÙüćöøšĂîǰēé÷óĆéúöøąïć÷ĂćÖćýöĊĔĀšđúČĂÖĔßšĀúć÷×îćé×ċĚîĂ÷ĎŠ
ÖĆïüĆêëčðøąÿÜÙŤÖćøĔßšÜćîǰàċęÜēé÷ðÖêĉÝąöĊĔïóĆéêĆĚÜĒêŠǰ�ǰĔïóĆé×ċĚîĕðǰēÙøÜÿøšćÜðøąÖĂïĕðéšü÷
óúćÿêĉÖĒúąđĀúĘÖǰÿŠüî×ĂÜÖćøìéÿĂïĔîēøÜđøČĂîĒïïðŗéĕéšđúČĂÖĔßšóĆéúöøąïć÷ĂćÖćý×îćéǰ 
��ǰđàîêĉđöêøǰĒøÜéĆîĕôôŜćÖøąĒÿÿúĆï×îćéǰ��� ēüúêŤ ëċÜǰ���ǰēüúêŤǰĒúąĔßšÙüćöëĊęêĆĚÜĒêŠǰ�� 
đăĉøêàŤ ëċÜǰ��ǰđăĉøêàŤ öĊĔïóĆéóúćÿêĉÖìĆĚÜĀöéǰ�ǰĔïǰēÙøÜÿøšćÜ×ĂÜêĆüóĆéúöđðŨîēÙøÜđĀúĘÖǰĒÿéÜéĆÜ
øĎðìĊęǰ����ǰ[13] 

 

 

øĎðìĊęǰ����ǰóĆéúöøąïć÷ĂćÖćý×îćéǰ��ǰđàîêĉđöêø [13] 
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2.12 ðŦūöĒøÜéĆî×îćéǰ���ǰïćøŤ 
ðŦūöĒøÜéĆî×îćéǰ���ǰïćøŤǰđðŨîðŦūö×îćéđúĘÖÿćöćøëêŠĂĔßšÜćîĕéšÖĆïĒĀúŠÜÝŠć÷ĕôôŜć

ÖøąĒÿêøÜ×îćéǰ��ǰēüúêŤǰĒúąĔßšÖøąĒÿĕôôŜćǰ�ǰĒĂöĒðøŤǰĂĆêøćÖćøĕĀú×ĂÜîĚĈÿĎÜÿčéĂ÷ĎŠìĊęǰ���ǰúĉêø
êŠĂßĆęüēöÜǰ×îćéìŠĂéĎéîĚĈđ×šćĒúąìŠĂÿŠÜîĚĈĂĂÖÿćöćøëêŠĂĔßšÜćîÖĆïÿć÷÷ćÜ×îćéǰ���ǰđàîêĉđöêøĕéšǰ
đĀöćąÿĈĀøĆïÖćøîĈĕðĔßšÜćîĔîēøÜđøČĂîÖćøđÖþêø×îćéđúĘÖǰàċęÜ×îćéĒøÜéĆîðŦūöîĚĈßîĉéîĊĚÿćöćøë
ĔßšĕéšÖĆïĀĆüóŠîĀöĂÖĀøČĂÿðøĉÜđÖĂøŤ×îćéđúĘÖđóČęĂîĈĕðĔßšÜćîĔîÖćøĔĀšîĚĈĒïïúąĂĂÜòĂ÷×îćéđúĘÖǰ
ĒÿéÜéĆÜøĎðìĊęǰ���� [14] 

 

 

øĎðìĊęǰ����ǰðŦūöîĚĈǰøčŠîǰGreen-01 DC 12 ēüúêŤ [14] 

2.13 ĂčðÖøèŤÝŠć÷ĕôôŜćÖøąĒÿêøÜ 
Switching Power Supply éĆÜĒÿéÜĔîøĎðìĊę ǰ���� đðŨîĂčðÖøèŤĒĀúŠÜÝŠć÷ĕôôŜć

ÖøąĒÿêøÜÙÜÙŠćĒøÜéĆîĒïïĀîċęÜĒúąÿćöćøëđðúĊę÷îĒøÜéĆîĕôÿúĆïÙŠćÿĎÜđðŨîĒøÜéĆîĕôêøÜÙŠćêęĈĕéšǰ
ēé÷ĔîðøĉââćîĉóîíŤîĊĚǰñĎšÝĆéìĈĕéšđúČĂÖĔßšĂčðÖøèŤÝŠć÷ĕôôŜćÖøąĒÿêøÜìĊęĔĀšĒøÜéĆî×ćĂĂÖ×îćéǰ��ǰ
ēüúêŤǰÖøąĒÿĕôôŜćǰ�ǰĒĂöĒðøŤǰēé÷ĔßšđðŨîĒĀúŠÜÝŠć÷ĕôÖøąĒÿêøÜĔĀšÖĆïðŦūöîĚĈ×îćéǰ��ǰēüúêŤǰìĊęĔßš
õć÷ĔîēøÜđøČĂîǰ[15] 

 

 

øĎðìĊęǰ����ǰĂčðÖøèŤÝŠć÷ĕôôŜćÖøąĒÿêøÜ [15] 
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2.14 ìŠĂǰPE ×îćéǰ���ǰđàîêĉđöêø 

ìŠĂǰPE ßîĉéîĊĚđĀöąÿĈĀøĆïîĈöćĔßšĔîøąïïĔĀšîĚĈìĊęÝąêšĂÜöĊÖćøêĉéêĆĚÜĀĆüóŠîĀöĂÖĀøČĂ
ßčéÿðøĉÜđÖĂøŤ×îćéđúĘÖǰđîČęĂÜÝćÖìŠĂöĊ×îćéĔĀšđúČĂÖĔßšĀúćÖĀúć÷ǰöĊÙčèÿöïĆêĉìĊęìîêŠĂÿõćóĒüéúšĂö
ĕéšéĊĒúąêĆüìŠĂöĊÙüćö÷ČéĀ÷čŠîđĀöćąÖĆïÖćøđéĉîìŠĂĔîóČĚîìĊęēøÜđøČĂîĒúąÿćöćøëĔßšÖĆïßčéÿðøĉÜđÖĂøŤĕéš
ĀúćÖĀúć÷×îćé êĆüĂ÷ŠćÜìŠĂǰPE ĒÿéÜéĆÜøĎðìĊęǰ���� [16] 

 

øĎðìĊęǰ����ǰìŠĂǰPE ×îćéǰ���ǰđàîêĉđöêøǰ[16] 

2.15 ßčéÿðøĉÜđÖĂøŤ×îćéđúĘÖĒúą×šĂêŠĂ 
ñĎšÝĆéìĈĕéšđúČĂÖĔßšßčéÿðøĉÜđÖĂøŤ×îćéđúĘÖĀøČĂĀĆüóŠîĀöĂÖìĊęĔĀšúąĂĂÜîĚĈĒïïòĂ÷×îćé

đúĘÖǰēé÷ßčéÿðøĉÜđÖĂøŤ×îćéđúĘÖÝąĔßšøŠüöÖĆï×šĂêŠĂĒúą×šĂÜĂ×îćéǰ���ǰđàîêĉđöêøǰàċęÜÿćöćøëêŠĂĔßš
Üćîĕéšēé÷êøÜÖĆïìŠĂǰPE ĒúąđĀöćąÖĆïÖćøîĈĕðĔßšÜćîøŠüöÖĆïðŦūöîĚĈìĊęöĊ×îćéĒøÜéĆîêĆĚÜĒêŠǰ�ǰïćøŤ×ċĚî
ĕðǰêĆüĂ÷ŠćÜ×ĂÜßčéÿðøĉÜđÖĂøŤĒúą×šĂêŠĂĒÿéÜéĆÜøĎðìĊęǰ�øĎðìĊęǰ����ǰìŠĂǰPE ×îćéǰ���ǰđàîêĉđöêø 

 

 

øĎðìĊęǰ����ǰßčéÿðøĉÜđÖĂøŤ×îćéđúĘÖĒúą×šĂêŠĂ 
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���� øąïïðäĉïĆêĉÖćøǰAndroid 
øąïïðäĉïĆêĉÖćøĒïïđðŗéđñ÷àĂôêŤĒüøŤêšîÞïĆïǰ	Open Source) ēé÷ïøĉþĆìǰGoogleǰ

	Google Inc.) àċęÜđñ÷ĒóøŠõć÷Ĕêšúĉ×ÿĉìíĉĝǰApacheǰìĊęĕéšøĆïÙüćöîĉ÷öđðŨîĂ÷ŠćÜÿĎÜǰđîČęĂÜÝćÖĂčðÖøèŤìĊę
ĔßšøąïïðäĉïĆêĉÖćøǰAndroid öĊĂ÷ŠćÜĒóøŠĀúć÷ǰàċęÜÿćöćøëìĈÜćîĕéšïîĂčðÖøèŤìĊęöĊ×îćéĀîšćÝĂĒúą
ÙüćöúąđĂĊ÷éĒêÖêŠćÜÖĆîĕéšǰēé÷ïøĉþĆìǰGoogle ĂîčâćêĔĀšñĎšñúĉêĒúąîĆÖóĆçîćÿćöćøëðøĆïĒêŠÜĒúą
üćÜÝĈĀîŠć÷ĕéšõć÷ĔêšđÜČęĂîĕ×ìĊęÖĈĀîé 

ÿĈĀøĆïîĆÖóĆçîćēðøĒÖøöǰ	Programmer) đóČęĂĔßšÜćîïîøąïïðäĉïĆêĉÖćø Android Ĕî
ðŦ ÝÝč ïĆ î ĕöŠ ĔßŠ đøČę Ă Ü÷ćÖ ǰđîČę Ă ÜÝćÖöĊ ×š ĂöĎ ú ĔîÖćøóĆ ç îćøüöìĆĚ Ü ǰAndroid SDK (Software 
Development Kit) đêøĊ÷öĕüšÿĈĀøĆïîĆÖóĆçîćĕéšđøĊ÷îøĎšǰĒúąđöČęĂîĆÖóĆçîćêšĂÜÖćøÝąđñ÷ĒóøŠĀøČĂ
ÝĈĀîŠć÷ēðøĒÖøöÖĘÿćöćøëđñ÷ĒóøŠēðøĒÖøöǰñŠćîǰAndroid Market ĕéšǰĔîÿŠüî×ĂÜēÙøÜÿøšćÜõćþć
ìĊęĔßšĔîÖćøóĆçîćÿĈĀøĆïǰAndroid SDK ÝąĔßšēÙøÜÿøšćÜ×ĂÜõćþćǰJavaǰĔîÖćøđ×Ċ÷îēðøĒÖøö [17] 
 
2.17 Android Studio 

Android Studio đðŨîđÙøČęĂÜöČĂǰIDE ÿĈĀøĆïóĆçîćøąïïðäĉïĆêĉÖćøǰAndroid ÝćÖ
ïøĉþĆìǰGoogleǰēé÷üĆêëčðøąÿÜÙŤ×ĂÜǰAndroid Studio ÙČĂêšĂÜÖćøóĆçîćđÙøČęĂÜöČĂǰIDE ìĊęÿćöćøë
óĆçîćĒĂðóúĉđÙßĆîïîǰAndroidǰĔĀšöĊðøąÿĉìíĉõćóöćÖ÷ĉęÜ×ċĚîǰĂĊÖìĆĚÜ÷ĆÜÿćöćøëĒÿéÜêĆüĂ÷ŠćÜ×ĂÜ 
ĒĂðóúĉđÙßĆîĔîöčööĂÜìĊęĒêÖêŠćÜïîēìøýĆóìŤĀøČĂĂčðÖøèŤĔîĒêŠúąøčŠîĕéšǰĒúąßŠü÷ĒÖšðŦâĀćđøČęĂÜ
ÙüćöđøĘüĔîÖćøĒÿéÜñú×ĂÜēðøĒÖøöÝĈúĂÜÖćøìĈÜćîïîĂčðÖøèŤêŠćÜǰėǰ	Emulator
ǰēé÷ÿćöćøë
ĒÿéÜñúÖćøìĈÜćîĕéšìĆîìĊïîĂčðÖøèŤÝøĉÜēé÷ĕöŠêšĂÜìĈÖćøøĆîĒĂðóúĉđÙßĆîñŠćîēðøĒÖøöÝĈúĂÜÖćø
ìĈÜćîïîĂčðÖøèŤǰēé÷ðŦÝÝčïĆîÖćøóĆçîćǰNative Mobile Application đðŨîÿĉęÜìĊęîŠćÿîĔÝĒúąÜŠć÷
ÿĈĀøĆïñĎšđøĉęöêšîĒúąĕöŠ÷čŠÜ÷ćÖđìŠćøąïïðäĉïĆêĉÖćøǰiOSǰēé÷ĀîšćêŠćÜ×ĂÜēðøĒÖøöĒÿéÜéĆÜøĎðìĊęǰ
����[18] 
 

 

øĎðìĊęǰ����ǰĀîšćêŠćÜēðøĒÖøöǰAndroid Studio 
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Android Software Development Kit (Android SDK) đð øĊ ÷ ï đÿ öČ Ă î ĕúï øćøĊę ǰ
	Library
ǰ×ĂÜ AndroidǰÖćøóĆçîćĒĂðóúĉ đÙßĆîǰđîČęĂÜÝćÖêĆü  AndroidǰöĊĀúć÷đüĂøŤßĆęîĒúą 
ĒêŠúąđüĂøŤßĆęîöĊǰúĆÖþèąđÞóćąĒúąǰGraphical User Interface 	GUI
ǰìĊęĕöŠđĀöČĂîÖĆîìĈĔĀšđÖĉéǰ
Android SDK ĂĂÖöćĔĀšđúČĂÖĔßšÜćîĀúćÖĀúć÷đüĂøŤßĆęîǰéĆÜĒÿéÜĔîøĎðìĊę 2.18 ēé÷ÙŠćǰAPI Level 
Āöć÷ëċÜđüĂøŤßĆęî×ĂÜǰAPI ìĊęĔĀšîĆÖóĆçîćîĈöćĔßšÜćîĔîǰSDK đüĂøŤßĆęîîĆĚîǰėǰēé÷ÝąöĊúĆÖþèąđÞóćąêĆü
ĔĀöŠìĊęđóĉęö×ċĚîöćìĈĔĀšĂčðÖøèŤĀøČĂēìøýĆóìŤöČĂëČĂìĊęĔßšÜćîĔîđüĂøŤßĆęîđÖŠćÖüŠćÝąĕöŠÿćöćøëĔßšÜćîǰ 
API Level îĊĚĕéš 
 

 

øĎðìĊęǰ����ǰAndroid Software Development Kit 

������ ÿŠüîêŠĂðøąÿćîñĎšĔßš (User Interface) 
ÿŠüîêŠĂðøąÿćîñĎšĔßšǰ(User Interface)ǰÙČĂÿŠüîìĊęñĎšĔßšÿćöćøëöĂÜđĀĘîĒúąēêšêĂïĕéšǰēé÷ǰ

Android Studio öĊÿŠüîðøąÖĂï×ĂÜÿŠüîêŠĂðøąÿćîñĎšĔßšÿĈđøĘÝøĎðöćÖöć÷ǰĂćìĉ ǰøĎðĒïïìĊęöĊ
ēÙøÜÿøšćÜĒúąÖćøÙüïÙčöÿŠüîêŠĂðøąÿćîñĎšĔßšìĊęßŠü÷ĔĀšÿćöćøëÿøšćÜĒúąĂĂÖĒïïÖøćôŗÖÿĈĀøĆïÿŠüî
êŠĂðøąÿćîñĎšĔßšõć÷ĔîĒĂðóúĉđÙßĆîĕéšǰĂĊÖìĆĚÜǰAndroid Studio ÷ĆÜöĊēöéĎúÿŠüîêŠĂðøąÿćîñĎšĔßšĂČęîǰėǰ
ÿĈĀøĆïĂĂÖĒïïÿŠüîêŠĂðøąÿćîóĉđýþǰđßŠîǰÖúŠĂÜēêšêĂïǰÖćøĒÝšÜđêČĂîǰĒúąđöîĎ ǰēé÷ÝąĔßšõćþćǰ
XMLǰĔîÖćøÿøšćÜēÙøÜÿøšćÜ [19] 

XML ĀøČĂǰExtensible Markup Language đðŨîõćþćìĊę ĔßšÿĈĀøĆïĒÿéÜñú×šĂöĎúǰ 
ēé÷ĒêÖêŠćÜÝćÖõćþćǰHTML ēé÷õćþćǰHTML ëĎÖĂĂÖĒïïöćÿĈĀøĆïÖćøĒÿéÜñúđìŠćîĆĚîǰÿŠüîõćþćǰ
XML ëĎÖĂĂÖĒïïöćđóČęĂđÖĘïēÙøÜÿøšćÜĒúą×šĂöĎúǰàċęÜõćþćìĊęĔßšÝąÖĈĀîéøĎðĒïï×ĂÜÙĈÿĆęÜõćþćǰ
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HTML ĀøČĂđøĊ÷ÖüŠćǰMeta Data ĔßšÿĈĀøĆïÖĈĀîéøĎðĒïï×ĂÜÙĈÿĆęÜǰMarkup êŠćÜǰėǰēé÷õćþćǰXML 
ÿćöćøëÝĆéÖćøéšćîøąïïÖćøêĉéêŠĂÖĆïñĎš ĔßšÝćÖēÙøÜÿøšćÜ×ĂÜ×šĂöĎúđĂÜĕéšĒúąĂćÝÝąêšĂÜĔßšøŠüöÖĆï
õćþćĂČęîǰĂćìĉǰHTML JSP PHP ASP ĀøČĂõćþćĂČęîǰėǰìĊęÿîĆïÿîčîǰXML đóČęĂĔĀšÿćöćøëĒÿéÜñúĕéš
Ă÷ŠćÜëĎÖêšĂÜǰēé÷ÝąöĊîćöÿÖčúđðŨîǰ�XMLǰàċęÜĀîšćÝĂĒĂðóúĉđÙßĆîÿćöćøëĂĂÖĒïïøŠüöÖĆîĕéšìĆĚÜÝćÖǰ
XML ĒúąǰVirtual ĒïïúćÖüćÜĕéšìĈĔĀšÿąéüÖĔîÖćøĂĂÖĒïïĒúąĔßšÜćîǰ[20] ĀîšćêŠćÜêĆüĂ÷ŠćÜÖćø
ĂĂÖĒïïĒÿéÜéĆÜøĎðìĊęǰ���� 

 

 

øĎðìĊęǰ����ǰĀîšćêŠćÜêĆüĂ÷ŠćÜÖćøĂĂÖĒïïĀîšćÝĂđ×šćÿĎŠøąïïēé÷ĔßšõćþćǰXML ñŠćîǰAndroid Studio  

2.17.2 õćþćǰJava 
Java ĀøČĂǰJava programming language đðŨîõćþćÿĈĀøĆïđ×Ċ÷îēðøĒÖøöìĊęÿîĆïÿîčî

Öćøđ×Ċ÷îēðøĒÖøöđßĉÜüĆêëčǰ	Object-Oriented Programming: OOP)ǰēé÷öĊÝčéðøąÿÜÙŤđóČęĂĔßšĒìî
õćþć C++ǰìĊęöĊÙüćöàĆïàšĂööćÖÖüŠćĒúąöĊÝĈîüîÙĈÿĆęÜöćÖÖüŠćìĈĔĀšđÖĉé×šĂñĉéóúćéĕéšÜŠć÷ǰàċęÜ
øĎðĒïïìĊęđóĉęö×ċĚîöĊÙüćöÙúšć÷ÙúċÜÖĆïõćþćǰObjective-C ēé÷ÝčéđéŠî×ĂÜõćþćǰJava îĆÖóĆçîć
ÿćöćøëĔßšĀúĆÖÖćø×ĂÜǰObject-Oriented Programming öćóĆçîćēðøĒÖøö×ĂÜêîđĂÜéšü÷õćþćǰ
Java ĕéšǰđĀöćąÿĈĀøĆïóĆçîćøąïïìĊęöĊÙüćöàĆïàšĂîǰÿćöćøëìĈÜćîĔîøąïïðäĉïĆêĉÖćøìĊęĒêÖêŠćÜÖĆî
ĕéšǰĂĊÖìĆĚÜõćþć JavaǰöĊÖćøêøüÝÿĂï×šĂñĉéóúćéĔî×èąìĊęǰcompile time Ēúąǰruntime ßŠü÷úé
×šĂñĉéóúćéìĊęĂćÝđÖĉé×ċĚîĔîēðøĒÖøöĒúąìĈĔĀšǰdebug ēðøĒÖøöĕéšÜŠć÷ [21] 

������ ÙĈÿĆęÜÙüïÙčöǰAndroid ×ĆĚîÿĎÜ 
Android Debug Bridge ĀøČĂǰADB đðŨîđÙøČęĂÜöČĂìĊęêĉéöćóøšĂöÖĆïêĆüǰAndroid SDK 

(Software Development Kit)ǰēé÷ĔßšÙĈÿĆęÜĒïïǰcommand line đóČęĂÙüïÙčöĀøČĂĂĂÖÙĈÿĆęÜĔĀšÖĆï
ĂčðÖøèŤǰAndroidǰàċęÜĔîÖøèĊìĊęĔßšĂčðÖøèŤÝøĉÜÝąêšĂÜìĈÖćøđßČęĂöêŠĂñŠćîǰUSB Driver đóČęĂĔĀšÿćöćøë
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ĒÿéÜñúÖćøìĈÜćî×ĂÜĒĂðóúĉđÙßĆîïîĂčðÖøèŤÝøĉÜĕéšǰđßŠîđéĊ÷üÖĆïÿŠüîĒÿéÜñúĔîēðøĒÖøöÝĈúĂÜ
ÖćøìĈÜćîïîĂčðÖøèŤ 

����ǰÖćøđÖĘï×šĂöĎúĒïïđøĊ÷úĕìöŤ 
2.18.1 Firebase 
FirebaseǰÙČĂĒóúêôĂøŤöìĊęøüïøüöđÙøČęĂÜöČĂêŠćÜǰėǰÿĈĀøĆïÖćøÝĆéÖćøĔîÿŠüî×ĂÜǰ

Backend ĀøČĂǰServer side àċęÜìĈĔĀšÿøšćÜĒĂðóúĉđÙßĆîÿĈĀøĆïĂčðÖøèŤÿČęĂÿćøĕéšĂ÷ŠćÜöĊðøąÿĉìíĉõćóǰ
ßŠü÷úéøą÷ąđüúćĒúąÙŠćĔßšÝŠć÷ĔîÖćøìĈǰServer side ĀøČĂÖćøüĉđÙøćąĀŤ×šĂöĎúǰēé÷ĔîĒóúêôĂøŤööĊ
ìĆĚÜđÙøČęĂÜöČĂìĊęÿćöćøëĔßšÜćîĕéšôøĊĒúąđÙøČęĂÜöČĂìĊęöĊÙŠćĔßšÝŠć÷ǰēé÷ǰFirebaseǰđðŨîïøĉÖćøĀîċęÜ×ĂÜǰ
Google đóČęĂĔßšÜćîøĆïĒúąÿŠÜ×šĂöĎúĔîøĎðĒïïåćî×šĂöĎúêćöđüúćÝøĉÜÿĈĀøĆïǰApplication ĒúąǰWeb 
Application àċęÜÿćöćøëðøą÷čÖêŤĔßšøŠüöÖĆïÜćîéšćîǰIoT (Internet of Things) ĕéšǰēé÷ēÙøÜÜćîÙøĆĚÜîĊĚ
öĊÖćøîĈǰFirebase öćđðŨîêĆüÖúćÜĔîÖćøđßČęĂöêŠĂĂčðÖøèŤđ×šćéšü÷ÖĆîǰđßŠîǰNodeMCU ESP32 ìĈÖćø
ÿŠÜ×šĂöĎúđàîđàĂøŤĕðĒÿéÜ÷ĆÜĒĂðóúĉđÙßĆîïîøąïïðäĉïĆêĉÖćø Android [22] 

Firebase öĊïøĉÖćøĀúć÷Ă÷ŠćÜēé÷ĀúĆÖǰėǰÝąĒïŠÜĂĂÖđðŨîǰ�ǰĀöüéĀöĎŠǰÙČĂǰ�) Build 
better apps 2) Improve app quality Ēúąǰ3) Grow your businessǰàċęÜñúĉêõĆèæŤĀúĆÖǰėǰìĊęĔßšöĊ
éĆÜîĊĚ [23] 

1. åćî×šĂöĎúêćöđüúćÝøĉÜǰ	RealTime Database
ǰÙČĂïøĉÖćøåćî×šĂöĎúĒïïǰNoSQL 
ēé÷ĕöŠĔßšõćþćǰSQL ĔîÖćøÝĆéÖćø×šĂöĎúǰĒêŠĔßšüĉíĊÖćøđÖĘï×šĂöĎúđðŨîǰJSON Tree ×îćéĔĀâŠǰēé÷ìĊęöĊ
êćøćÜđĀöČĂîÖĆïǰSQL ĒêŠĕöŠöĊĀúĆÖǰĔîĒëüÿćöćøëđÖĘï×šĂöĎúĕéšìĆĚ Ü×šĂÙüćöǰ	String) êĆüđú×ǰ
	Number) ĒúąĂČęîǰėǰĕéšǰRealtime Database ÿćöćøëđßČęĂöêŠĂÿëćîą×šćöøąïïĕéšêćöđüúćÝøĉÜǰ
ĀćÖöĊÖćøđßČęĂöêŠĂåćî×šĂöĎúđéĊ÷üÖĆîǰ�ǰìĊęǰëšćìĊęĔéìĊęĀîċęÜöĊÖćøĂĆóđéê×šĂöĎúĂĊÖìĊęĀîċęÜÖĘÝąìĈÖćøĂĆóđéê
×šĂöĎúĔĀšđĀöČĂîÖĆîēé÷ĂĆêēîöĆêĉǰĂĊÖìĆĚÜ÷ĆÜÿćöćøëìĈÜćîĕéšïîĒĂðóúĉđÙßĆîìĆĚÜĔîøąïïðäĉïĆêĉÖćøǰ
Android ĒúąøąïïðäĉïĆêĉÖćøǰiOS 

êĆüĂ÷ŠćÜÖćøđÖĘï×šĂöĎúĒïïêćöđüúćÝøĉÜìĊęĕéšøĆïÝćÖÖćøúÜìąđïĊ÷îïîĒĂðóúĉđÙßĆîìĊęìĈ
ÖćøđßČęĂöêŠĂÖĆïǰFirebase ēé÷öĊÖćøÖĈĀîéĔĀšđÖĘï×šĂöĎúǰ�ǰÙŠćĕéšĒÖŠǰĂĊđöú Āöć÷đú×ēìøýĆóìŤ ĒúąßČęĂǰ
éĆÜĒÿéÜĔîøĎðìĊęǰ���� 

 

 
øĎðìĊęǰ����ǰêĆüĂ÷ŠćÜÖćøđÖĘï×šĂöĎúĒïïêćöđüúćÝøĉÜìĊęĕéšÝćÖÖćøúÜìąđïĊ÷îñŠćîìćÜĒĂðóúĉđÙßĆî 
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2. Authentication ÙČĂïøĉÖćøêøüÝÿĂïñĎšĔßšǰēé÷ÿćöćøëêøüÝÿĂïĕéšĀúć÷üĉíĊǰđßŠîǰ
Email-Password đïĂøŤēìøýĆóìŤ ïĆâßĊǰGoogle Facebook Twitter Github đðŨîêšîǰàċęÜĔßšÿĈĀøĆï
Öćøđ×šćÿĎŠøąïïǰēé÷öĊåćî×šĂöĎúõć÷ĔîìĈĔĀšĕöŠÝĈđðŨîêšĂÜĂĂÖĒïïĀøČĂÿøšćÜåćî×šĂöĎúĔĀöŠǰàċęÜ
ÿćöćøëĒÿéÜüĉíĊÖćøĒúąßŠüÜđüúćÖćøÿöĆÙøǰøüöĕðëċÜßŠüÜđüúćúŠćÿčéĔîÖćøđ×šćÿĎŠøąïï 

ÝćÖÖćøĂĂÖĒïïĒĂðóúĉđÙßĆîöĊÖćøÖĈĀîéĔĀšÿćöćøëđ×šćøąïïĒúąúÜìąđïĊ÷îĕéšǰ�ǰ
ßŠĂÜìćÜÙČĂÖćøÿöĆÙøēé÷ĔßšǰEmail-Password ĒúąĂĊÖüĉíĊÙČĂÖćøđ×šćÿĎŠøąïïēé÷ÖćøĔßšïĆâßĊǰGoogle 
êĆüĂ÷ŠćÜÖćøêøüÝÿĂïñĎšĔßšìĊęðøćÖäĔîĒóúêôĂøŤöǰFirebase ÝąĒÿéÜéĆÜøĎðìĊę 2.21 

 

 
øĎðìĊę 2.21ǰêĆüĂ÷ŠćÜïøĉÖćøêøüÝÿĂïñĎšĔßšìĊęĕéšÝćÖÖćøúÜìąđïĊ÷îñŠćîìćÜĒĂðóúĉđÙßĆî 

 
����ǰArduino IDE 

ēðøĒÖøöǰArduino IDE ÙČĂēðøĒÖøöÿĈĀøĆïĔßšđ×Ċ÷îēðøĒÖøöǰcompileǰĒúąĂĆðēĀúé
ēðøĒÖøöúÜïĂøŤéǰArduino ĀøČĂïĂøŤéêĆüĂČęîǰėǰìĊęÙúšć÷ÖĆîǰĂćìĉǰGeneric ESP8266 modules 
NodeMCU ĀøČĂǰWeMos D1 đðŨîêšî ēé÷ĔßšõćþćǰC ĀøČĂǰC++ öćðøą÷čÖêŤĔîÖćøđ×Ċ÷îÙĈÿĆęÜ 
àċęÜēðøĒÖøööĊúĆÖþèąǰéĆÜøĎðìĊęǰ2.22 [24] 

 

 
øĎðìĊęǰ2.22ǰĀîšćêŠćÜēðøĒÖøöǰArduino IDE 
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ïììĊęǰ� 
ÖćøĂĂÖĒïïĒúąÖćøÝĆéìĈðøĉââćîĉóîíŤ 

3.1 ÖćøĂĂÖĒïï 
3.1.1 ÖćøĂĂÖĒïïÖćøìĈÜćî×ĂÜøąïï 
øąïïÿĆÜđÖêÖćøèŤÙüïÙčöēøÜđøČĂîÖøąïĂÜđóßøöĊúĈéĆï×ĆĚîêĂîÖćøìĈÜćî×ĂÜøąïï

ĒÿéÜéĆÜĒñîñĆÜĔîøĎðìĊęǰ��� àċęÜÖćøìĈÜćîÙüïÙčöĂčðÖøèŤñŠćîĒĂðóúĉđÙßĆîÝąìĈÜćîøŠüöÖĆïđàîđàĂøŤ
üĆéÙüćöđ×šöĒÿÜǰ(GY-302 BH1750) đàîđàĂøŤüĆéĂčèĀõĎöĉǰ(DHT22) ĒúąđàîđàĂøŤüĆéÙüćößČĚîĔîéĉî 
àċęÜÝąìĈÜćîøŠüöÖĆïǰNodeMCU ESP32 ēé÷×ĆĚîêĂîÖćøĔßšÜćîÙüïÙčöĂčðÖøèŤñŠćîĒĂðóúĉđÙßĆî
ðøąÖĂïĕðéšü÷ēĀöéÖćøìĈÜćîǰ�ǰēĀöéǰĕéšĒÖŠǰēĀöéÖćøìĈÜćîĒïïĂĆêēîöĆêĉǰĔîēĀöéÖćøìĈÜćîîĊĚ
ñĎšĔßšÝąÿćöćøëÖĈĀîéÙŠćÙÜìĊęàċęÜÝąðøąÖĂïĕðéšü÷ÙŠćÙüćöđ×šöĒÿÜǰÙŠćĂčèĀõĎöĉǰĒúąÙŠćÙüćößČĚîĔî
éĉîǰĔîēÙøÜÜćîîĊĚñĎšÝĆéìĈĕéšđúČĂÖÙŠćÙüćöđ×šöĒÿÜ×ĆĚîêęĈìĊęĔßšđðŨîđÖèæŤĔîÖćøđðŗéðŗéÖćøìĈÜćî×ĂÜ
ĀúĂéĕôðúĎÖóČßĒïïĂĆêēîöĆêĉēé÷ĂšćÜĂĉÜÝćÖÙüćöêšĂÜÖćøĒÿÜ×ĂÜóČßóĆîíčŤÖøąïĂÜđóßøǰđöČęĂÙŠćÙüćö
đ×šöĒÿÜöĊÙŠćîšĂ÷ÖüŠćǰ�,���ǰúĆÖàŤ ĀúĂéĕôÝąđðŗéĔßšÜćîēé÷ĂĆêēîöĆêĉǰđßŠîđéĊ÷üÖĆïÖćøìĈÜćî×ĂÜóĆé
úöÝąÿĆöóĆîíŤÖĆïÙŠć×ĂÜĂčèĀõĎöĉÝćÖđàîđàĂøŤìĊęĂŠćîĕéšĔî×èąîĆĚîǰēé÷ÙŠćĂčèĀõĎöĉìĊęđĀöćąÿöêŠĂÖćø
đÝøĉâđêĉïēê×ĂÜÖøąïĂÜđóßøĕöŠÙüøÝąđÖĉîǰ��ǰĂÜýćđàúđàĊ÷ÿǰéĆÜîĆĚîñĎšÝĆéìĈÝċÜđúČĂÖÖĈĀîéÙŠćĔî
ēĀöéÖćøĔßšÜćîĒïïĂĆêēîöĆêĉ×ĂÜóĆéúöĔĀšìĈÜćîđöČęĂĂčèĀõĎöĉĔîēøÜđøČĂîöĊÙŠćöćÖÖüŠćǰ��ǰĂÜýć
đàúđàĊ÷ÿǰĒúąĔîÿŠüî×ĂÜÖćøĔĀšîĚĈøąïïÝąìĈÜćîēé÷ĂĆêēîöĆêĉđöČęĂÙŠćÙüćößČĚîĔîéĉîöĊÙŠćîšĂ÷ÖüŠćǰ��ǰ
đðĂøŤđàĘîêŤǰđîČęĂÜÝćÖÖøąïĂÜđóßøđðŨîóČßìĊęêšĂÜĔĀšîĚĈēé÷ðøąöćèÿĆðéćĀŤúąǰ�ǰÙøĆĚÜǰĒúąĕöŠêšĂÜÖćø
îĚĈĔîðøĉöćèöćÖđÖĉîĕðđóøćąÝąìĈĔĀšøćÖđîŠćĒúąĀ÷čéÖćøđÝøĉâđêĉïēêĕéšǰéĆĚÜîĆĚîĔîÖćøĔĀšîĚĈǰ�ǰÙøĆĚÜ
êŠĂÿĆðéćĀŤÙüøđüšîøą÷ąĀŠćÜðøąöćèǰ�ǰëċÜǰ�ǰüĆîǰĀúĆÜÝćÖìĊęĔĀšîĚĈĔîðøĉöćè đóĊ÷ÜóĂêŠĂÖćø
đÝøĉâđêĉïēêĒúšüǰēĀöéÖćøìĈÜćîìĊęǰ�ǰĕéšĒÖŠǰēĀöéÖćøÙüïÙčöĂčðÖøèŤēé÷ñĎšĔßšǰàċęÜÖćøĔßšÜćîĔîēĀöéîĊĚ
ñĎšĔßšÿćöćøëđðŨîñĎšÖĈĀîéÖćøĔßšÜćîĂčðÖøèŤĕéšéšü÷êîđĂÜĕéšĒÖŠǰĀúĂéĕôǰóĆéúöǰ�ǰêĆüǰĒúąøąïïĔĀš
îĚĈúąĂĂÜòĂ÷×îćéđúĘÖÝćÖßčéÿðøĉÜđÖĂøŤ×îćéđúĘÖǰìĆĚÜîĊĚēĀöééĆÜÖúŠćüëĎÖĂĂÖĒïïöćđóČęĂøĂÜøĆï
ÙüćöêšĂÜÖćø×ĂÜñĎšĔßšĒêŠúąÙîàċęÜĂćÝÝąóĉÝćøèćÝćÖðŦÝÝĆ÷ÿõćóĂćÖćýǰĀøČĂǰÙüćöêšĂÜÖćø×ĂÜêšî
ÖøąïĂÜđóßøǰđðŨîêšîǰēé÷đöČęĂđðŗéĔßšÜćîĂčðÖøèŤìĆĚÜĀöéǰNodeMCU ESP32 ÝąđßČęĂöêŠĂÖĆïÿĆââćèǰ
Wi-Fiǰēé÷ĂĆêēîöĆêĉÝćÖîĆĚîÝąđøĉęöĂŠćîÙŠćđàîđàĂøŤĕéšĒÖŠǰđàîđàĂøŤüĆéÙüćöđ×šöĒÿÜĒúąđàîđàĂøŤüĆé
ĂčèĀõĎöĉĒúąÙüćößČĚîĔîĂćÖćýǰĒúąÙŠćÙüćößČĚîĔîéĉîǰÙŠć×ĂÜđàîđàĂøŤìĊęĂŠćîĕéšÝąÝĆéđÖĘïĂ÷ĎŠĔî
åćî×šĂöĎúǰFirebase àċęÜÝąĒÿéÜñŠćîĀîšćÝĂĒÿéÜñú×ĂÜĒĂðóúĉđÙßĆîǰĒúąĔîÖćøĔßšÜćîđøĉęöêšîñĎšĔßš
ÿćöćøëđúČĂÖìĊęÝąĔßšÜćîĔîēĀöéĔéÖĘĕéšǰàċęÜëšćđúČĂÖĔßšÜćîĔîēĀöéĂĆêēîöĆêĉÖĘÝąÿćöćøëðøĆïðøčÜ
đÜČęĂîĕ××ĂÜÙüćöđ×šöĒÿÜǰĂčèĀõĎöĉǰĒúąÙŠćÙüćößČĚîĔîéĉîǰđóČęĂĔßšĔîÖćøÙüïÙčöĀúĂéĕôðúĎÖóČßǰǰ 
óĆéúöøąïć÷ĂćÖćýìĆĚÜǰ�ǰêĆüĕéšǰøüöëċÜðŦūöîĚĈǰĀøČĂëšćêšĂÜÖćøĔßšÜćîĔîēĀöéìĊęñĎšĔßšÿćöćøëÙüïÙčö
ĂčðÖøèŤéšü÷êîđĂÜēé÷ìĊęĕöŠêšĂÜóĉÝćøèćđÜČęĂîĕ×ìĊę êĆĚÜĕüšǰÖĘÿćöćøëđðŗéÖćøĔßšÜćîēĀöéîĊĚñŠćî 
ĒĂðóúĉđÙßĆîĕéšđßŠîÖĆî 
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Start 

Read Input 
lux = Light intensiry 

t = Temperature 
h = Humudity 

soil = Soil Moisture 
 

Database 

NodeMCU 

Application 

Automation mode? 

LED : ON 
LED : OFF 

FAN1 : ON 
FAN1 : OFF 

PUMP : ON 
PUMP : OFF 

FAN2 : ON 
FAN2 : OFF 

Lux < 
Threshold? 

t > 
Threshold? 

soil < 
Threshold? 

Automation 
mode? 

LED ON LED OFF FAN1 ON 
FAN2 ON 

FAN1 OFF 
FAN2 OFF 

PUMP ON PUMP OFF 

Yes No 

Yes 

No 

Yes No Yes No Yes No 

 
øĎðìĊęǰ���ǰĒñîñĆÜÖćøìĈÜćî×ĂÜøąïï 
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ÖćøĂĂÖĒïïßčéÙĈÿĆęÜĔîēĀöéÖćøìĈÜćîÙüïÙčöĂčðÖøèŤĒïïĂĆêĉēîöĆêĉÝąöĊÖćøìĈÜćî
øŠüöÖĆîøąĀüŠćÜđàîđàĂøŤüĆéÙüćöđ×šöĒÿÜǰ(GY-302 BH1750)ǰđàîđàĂøŤüĆéÙŠćĂčèĀõĎöĉǰ(DHT22) Ēúą
đàîđàĂøŤüĆéÙŠćÙüćößČĚîĔîéĉîēé÷ìĈÜćîøŠüöÖĆïǰNodeMCU ESP32 àċęÜĂčðÖøèŤìĊęĔßšĕéšĒÖŠǰĀúĂéĕô
ðúĎÖóČßǰ�ǰĀúĂéǰóĆéúöøąïć÷ĂćÖćýǰ�ǰêĆüǰĒúąðŦūöîĚĈǰđÜČęĂîĕ×ÖćøÙüïÙčöĀúĂéĕôðúĎÖóČßĒïï
ĂĆêēîöĆêĉǰĒÿéÜéĆÜøĎðìĊęǰ��� ēé÷ÖćøìĈÜćîÝąđøĉęöÝćÖÖćøĂŠćîÙŠćđàîđàĂøŤüĆéÙüćöđ×šöĒÿÜìčÖǰ�ǰüĉîćìĊǰ
ÝćÖîĆĚîēðøĒÖøöÝąêøüÝÿĂïêćöđÜČęĂîĕ×ìĊęÖĈĀîéĕüšǰĀćÖÙŠćÙüćöđ×šöĒÿÜìĊęüĆéĕéšöĊÙŠćîšĂ÷ÖüŠćǰ
�,���ǰúĆÖàŤ ÝąÙüïÙčöĔĀšĀúĂéĕôđðŗéēé÷ĂĆêēîöĆêĉǰàċęÜÝćÖÖćøýċÖþćÙŠćÙüćöđ×šöĒÿÜìĊęđĀöćąÿöêŠĂ
ÖćøđÝøĉâđêĉïēê×ĂÜêšîÖøąïĂÜđóßøìĊęéĊÙüøÝąöĊÙŠćÙüćöđ×šöĒÿÜêĆĚÜĒêŠǰ�,��� úĆÖàŤ đðŨîêšîĕðǰĒúąĔî
ÿŠüî×ĂÜđÜČęĂîĕ×ÖćøÙüïÙčöóĆéúöøąïć÷ĂćÖćýĒïïĂĆêēîöĆêĉǰĒÿéÜéĆÜøĎðìĊęǰ��� ēé÷ÖćøìĈÜćîÝąđøĉęö
ÝćÖÖćøĂŠćîđàîđàĂøŤìĈÖćøüĆéÙŠćĂčèĀõĎöĉìčÖǰ�ǰüĉîćìĊǰÝćÖîĆĚîēðøĒÖøöÝąêøüÝÿĂïêćöđÜČęĂîĕ×ìĊę
ÖĈĀîéĕüšǰĀćÖÙŠćĂčèĀõĎöĉöĊÙŠćöćÖÖüŠćǰ��ǰĂÜýćđàúđàĊ÷ÿǰÝąÙüïÙčöĔĀšóĆéúöìĆĚÜǰ�ǰêĆüìĈÜćîóøšĂö
ÖĆîǰàċęÜÝćÖñúÖćøýċÖþćÙŠćĂčèĀõĎöĉìĊęđĀöćąÿöêŠĂÖćøđÝøĉâđêĉïēê×ĂÜêšîÖøąïĂÜđóßøǰÙŠćĂčèĀõĎöĉĕöŠ
ÙüøđÖĉîǰ��ǰĂÜýćđàúđàĊ÷ÿǰđóøćąĂćÝÝąÿŠÜñúêŠĂÖćøÖćøđÝøĉâđêĉïēê×ĂÜêšîÖøąïĂÜđóßø ÿŠüî×ĂÜ
đÜČęĂîĕ×ÖćøÙüïÙčöðŦūöîĚĈĒïïĂĆêēîöĆêĉǰĒÿéÜéĆÜøĎðìĊęǰ���ǰēé÷ÖćøìĈÜćîđøĉęöÝćÖÖćøĂŠćîÙŠćđàîđàĂøŤ
üĆéÙüćößČĚîĔîéĉîìčÖǰ�ǰüĉîćìĊǰÝćÖîĆĚîēðøĒÖøöÝąêøüÝÿĂïêćöđÜČęĂîĕ×ìĊęÖĈĀîéĕüšǰĀćÖÙŠćÙüćößČĚî
ĔîéĉîöĊÙŠćîšĂ÷ÖüŠćǰ��ǰđðĂøŤđàĘîêŤǰÝąÙüïÙčöĔĀšðŦūöîĚĈĒúąøąïïĔĀšîĚĈĒïïúąĂĂÜòĂ÷õć÷ĔîēøÜđøČĂî
ìĈÜćî 

 

Delay 2 s

lux = light intensity 

If
(lux < 2000)

LED ONLED OFF

YesNo

Start

 

øĎðìĊęǰ���ǰĒñîñĆÜÙüïÙčöÖćøđðŗéĒúąðŗé×ĂÜÿüĉêßŤĀúĂéĕôĒïïĂĆêēîöĆêĉ 
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Delay 2 s

t = Temperature 

If
( t > 38)

FAN ONFAN OFF

YesNo

Start

 

øĎðìĊęǰ���ǰĒñîñĆÜÙüïÙčöÖćøđðŗéĒúąðŗé×ĂÜÿüĉêßŤóĆéúöĒïïĂĆêēîöĆêĉ 

Delay 2 s

soil = soil moisture

If
(soil < 70)

PUMP OFFPUMP ON

YesNo

Start

 

øĎðìĊęǰ���ǰĒñîñĆÜÙüïÙčöÖćøđðŗéĒúąðŗé×ĂÜÿüĉêßŤðŦūöîĚĈĒïïĂĆêēîöĆêĉ 
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3.1.2 ÖćøĂĂÖĒïïüÜÝø 
ÖćøĂĂÖĒïïüÜÝøĒúąđ×Ċ÷îßčéÙĈÿĆęÜđóČęĂÙüïÙčöÖćøìĈÜćî×ĂÜĂčðÖøèŤêćöĒñîñĆÜĔî

øĎðìĊęǰ���ǰøĎðìĊęǰ�.3 ĒúąøĎðìĊęǰ��� ĒúšüîĆĚîǰēé÷ĔîðøĉââćîĉóîíŤîĊĚĕéšìĈÖćøĂĂÖĒïïßčéÙĈÿĆęÜøŠüöÖĆï
øĊđú÷ŤìĆĚÜĀöéǰ�ǰchannel ÖĈĀîéĔßš×ćǰGPIO ìĊęǰ� 18 ��ǰĒúąǰ��ǰđðŨîÿĆââćè×ćĂĂÖêŠĂđ×šćÖĆïøĊđú÷Ť
ìĆĚÜǰ�ǰchannel êćöúĈéĆïǰēé÷ÖĈĀîéÿëćîąđøĉęöêšîÖćøìĈÜćî×ĂÜøĊđú÷ŤđðŨîÿëćîąǰHIGH đîČęĂÜÝćÖ
øĊđú÷ŤßîĉéîĊĚÝąìĈÜćîđöČęĂÿëćîąđðŨîǰLOW (Active low) Ēúąđ×Ċ÷îÙĈÿĆęÜĔĀšēðøĒÖøöìĈÜćîĒïï 
üîàĚĈǰ(Loop) ēé÷đöČęĂÙŠćÙüćöđ×šöĒÿÜǰÙŠćĂčèĀõĎöĉǰĒúąÙŠćÙüćößČĚîĔîéĉîđðŨîĕðêćöđÜČęĂîĕ×ìĊęÖĈĀîé
àċęÜÿćöćøëðøĆïÙŠćđÖèæŤĕéšÝćÖĒĂðóúĉđÙßĆîĔîēĀöéÖćøìĈÜćîĒïïĂĆêēîöĆêĉǰÿŠüîĔîēĀöéÖćøìĈÜćî
ìĊęñĎšĔßšÖĈĀîééšü÷êîđĂÜÿćöćøëìĈĕéšñŠćîĒĂðóúĉđÙßĆîǰđîČęĂÜÝćÖøąïïÝąöĊÖćøøĆïĒúąÿŠÜÙĈÿĆęÜñŠćî
åćî×šĂöĎúöć÷ĆÜǰNodeMCU ESP32 đóČęĂìĈÖćøÙüïÙčöÖćøđðŗéĒúąðŗéĂčðÖøèŤõć÷ĔîēøÜđøČĂîǰàċęÜ
ĂčðÖøèŤõć÷ĔîēøÜđøČĂîÝąĔßšĒøÜéĆîĕôôŜćÖøąĒÿúĆïǰ���ǰēüúêŤǰĒúąĒøÜéĆîĕôôŜćÖøąĒÿêøÜǰ��ǰēüúêŤ
ÖćøĂĂÖĒïïüÜÝøĒÿéÜéĆÜøĎðìĊęǰ��� 

 

 
øĎðìĊęǰ3.5ǰõćóüÜÝøēé÷øüö×ĂÜøąïï 
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3.1.3 ÖćøĂĂÖĒïïßčéÙĈÿĆęÜÖćøøĆïÿŠÜ×šĂöĎúĕð÷ĆÜåćî×šĂöĎú Firebase Realtime 
ĂĂÖĒïïßčéÙĈÿĆęÜÖćøøĆïÿŠÜ×šĂöĎúĒúąÖćøđßČęĂöêŠĂÖĆïåćî×šĂöĎúǰFirebase Realtime 

ēé÷ÿøšćÜēÙøÜÜćîìéúĂÜìĊęöĊßČęĂüŠćǰAuth-cactus đóČęĂìĈÖćøđßČęĂöêŠĂÖĆïĒĂðóúĉđÙßĆîïîǰAndroidǰ
ēé÷ĕéšÿøšćÜìĊęĂ÷ĎŠ×ĂÜĕôúŤĕüšÿĈĀøĆïđßČęĂöêŠĂ×šĂöĎúøąĀüŠćÜĂčðÖøèŤĒúąĒĂðóúĉđÙßĆîĒúąìĊęĂ÷ĎŠ×ĂÜĕôúŤ
ÿĈĀøĆïÖćøÿŠÜÙŠćÝćÖđàîđàĂøŤêŠćÜǰėǰĕðĒÿéÜïîĒĂðóúĉđÙßĆî  ĒúąĔîĀîšćĒÿéÜñúÖćøìĈÜćî×ĂÜ
øąïï ĒúąǰĀîšćÖćøÙüïÙčöĂčðÖøèŤ àċęÜÝąöĊßČęĂìĊęĂ÷ĎŠ×ĂÜĕôúŤĒìîÙĈÿĆęÜìĆĚÜĀöééĆÜêŠĂĕðîĊĚǰĒÿéÜéĆÜøĎðìĊęǰ
��� 

1. Auto light Āöć÷ëċÜǰÖćøÖĈĀîéđÜČęĂîĕ×ÙŠćÙüćöđ×šöĒÿÜêęĈÿčéìĊęÝąÿĆęÜĔĀš đðŗé
ĀúĂéĕôĒïïĂĆêēîöĆêĉēé÷ĕéšĂĂÖĒïïĔĀšÿćöćøëĒÖšĕ×ÙŠćĕéšñŠćîìćÜǰFirebase ĒúąĒĂðóúĉđÙßĆî 

��ǰAuto soil Āöć÷ëċÜǰÖćøÖĈĀîéđÜČęĂîĕ×ÙŠćÙüćößČĚîêęĈÿčéìĊęÝąÿĆęÜĔĀšđðŗéðŦūöîĚĈĒïï
ĂĆêēîöĆêĉǰēé÷ĕéšĂĂÖĒïïĔĀšÿćöćøëĒÖšĕ×ÙŠćĕéšñŠćîìćÜǰFirebase ĒúąĒĂðóúĉđÙßĆîǰ 

��ǰAuto temp Āöć÷ëċÜǰÖćøÖĈĀîéđÜČęĂîĕ×ÙŠćĂčèĀõĎöĉÿĎÜÿčéìĊęÝąÿĆęÜĔĀš đðŗéóĆéúö
øąïć÷ĂćÖćýìĆĚÜǰ�ǰêĆüóøšĂöÖĆîĒïïĂĆêēîöĆêĉǰēé÷ĕéšĂĂÖĒïïĔĀšÿćöćøëĒÖšĕ×ÙŠćĕéšñŠćîìćÜǰ
Firebase ĒúąĒĂðóúĉđÙßĆîǰ 

4. S1_Auto Āöć÷ëċÜǰÖćøÖĈĀîéÙŠćÿëćîÖćøèŤđðŗéĒúąðŗé×ĂÜÿüĉêßŤÙüïÙčöēĀöéÖćø
ìĈÜćîĒïïĂĆêēîöĆêĉǰēé÷ëšćÿëćîąđðŨîǰ�ǰĀöć÷ëċÜðŗéÖćøìĈÜćîĔîēĀöéîĊĚǰĒúąëšćÿëćîąđðŨîǰ�ǰ
Āöć÷ëċÜđðŗéÖćøĔßšÜćîĔîēĀöéîĊĚ 

5. S1_Manual Āöć÷ëċÜǰÖćøÖĈĀîéÙŠćÿëćîąÖćøđðŗéĒúąðŗé×ĂÜÿüĉêßŤÙüïÙčöēĀöé
ÖćøìĈÜćîìĊęñĎšĔßšÙüïÙčöéšü÷êîđĂÜñŠćîĒĂðóúĉđÙßĆîǰēé÷ëšćÿëćîąđðŨîǰ�ǰĀöć÷ëċÜđðŗéÖćøìĈÜćîĔî
ēĀöéîĊĚǰĒúąëšćÿëćîąđðŨîǰ�ǰĀöć÷ëċÜðŗéÖćøĔßšÜćîĔîēĀöéîĊĚ 

6. S2_Lamp Āöć÷ëċÜǰÖćøÖĈĀîéÿëćîąđðŗéĒúąðŗéÿüĉêßŤÙüïÙčöĀúĂéĕôĔîēĀöé 
ēé÷ëšćÿëćîąđðŨîǰ�ǰĀöć÷ëċÜǰðŗéÖćøĔßšÜćîĀúĂéĕôǰĒúąëšćÿëćîąđðŨîǰ�ǰĀöć÷ëċÜǰđðŗéÖćøĔßšÜćî
ĀúĂéĕô 

7. S2_Fan1 Āöć÷ëċÜǰÖćøÖĈĀîéÿëćîąđðŗéĒúąðŗéÿüĉêßŤÙüïÙčöóĆéúöêĆüìĊęǰ�ǰĔî
ēĀöéñĎšĔßšÖĈĀîééšü÷êîđĂÜ ēé÷ëšćÿëćîąđðŨîǰ�ǰĀöć÷ëċÜǰðŗéÖćøĔßšÜćîóĆéúöǰĒúąëšćÿëćîąđðŨîǰ�ǰ
Āöć÷ëċÜǰđðŗéÖćøĔßšÜćîóĆéúö 

8. S2_Fan2 Āöć÷ëċÜǰÖćøÖĈĀîéÿëćîąđðŗéĒúąðŗéÿüĉêßŤÙüïÙčöóĆéúöêĆüìĊęǰ�ǰĔî
ēĀöéñĎšĔßšÖĈĀîééšü÷êîđĂÜ ēé÷ëšćÿëćîąđðŨîǰ�ǰĀöć÷ëċÜǰðŗéÖćøĔßšÜćîóĆéúöǰĒúąëšćÿëćîąđðŨîǰ�ǰ
Āöć÷ëċÜǰđðŗéÖćøĔßšÜćîóĆéúö 

9. S5_Pump Āöć÷ëċÜǰÖćøÖĈĀîéÿëćîąđðŗéĒúąðŗéÿüĉêßŤÙüïÙčöðŦūöîĚĈĔîēĀöéñĎšĔßš
ÖĈĀîééšü÷êîđĂÜ ēé÷ëšćÿëćîąđðŨîǰ�ǰĀöć÷ëċÜǰðŗéÖćøĔßšÜćîðŦūöîĚĈǰĒúąëšćÿëćîąđðŨîǰ�ǰĀöć÷ëċÜǰ
đðŗéÖćøĔßšÜćîðŦūöîĚĈ 

10. Status Fan1 Āöć÷ëċÜǰÖćøĒÿéÜÿëćîąđðŗéĒúąðŗé×ĂÜóĆéúöêĆüìĊęǰ�ǰĒïïêćö
đüúćÝøĉÜïîĀîšćĒÿéÜñúÖćøìĈÜćî×ĂÜøąïïĔîĒĂðóúĉđÙßĆî 

11. Status Fan2 Āöć÷ëċÜǰÖćøĒÿéÜÿëćîąđðŗéĒúąðŗé×ĂÜóĆéúöêĆüìĊęǰ�ǰĒïïêćö
đüúćÝøĉÜïîĀîšćĒÿéÜñúÖćøìĈÜćî×ĂÜøąïïĔîĒĂðóúĉđÙßĆî 
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12. Status Lamp Āöć÷ëċÜǰÖćøĒÿéÜÿëćîąđðŗéĒúąðŗé×ĂÜĀúĂéĕôǰĒïïêćöđüúć
ÝøĉÜïîĀîšćĒÿéÜñúÖćøìĈÜćî×ĂÜøąïïĔîĒĂðóúĉđÙßĆî 

13. Status Pump Āöć÷ëċÜǰÖćøĒÿéÜÿëćîąđðŗéĒúąðŗé×ĂÜðŦūöîĚĈǰĒïïêćöđüúćÝøĉÜ
ïîĀîšćĒÿéÜñúÖćøìĈÜćî×ĂÜøąïïĔîĒĂðóúĉđÙßĆî 

14. sensor_humǰĀöć÷ëċÜǰÖćøĒÿéÜÙŠćÙüćößČĚîĔîĂćÖćýÝćÖđàîđàĂøŤüĆéĂčèĀõĎöĉĔĀš
ĒÿéÜïîĀîšćĒÿéÜñúÖćøìĈÜćî×ĂÜøąïïĔîĒĂðóúĉđÙßĆîĒïïêćöđüúćÝøĉÜ 

15. sensor_lightǰĀöć÷ëċÜǰÖćøĒÿéÜÙŠćÙüćöđ×šöĒÿÜÝćÖđàîđàĂøŤüĆéüĆéÙüćöđ×šöĒÿÜ
ĔĀšĒÿéÜïîĀîšćĒÿéÜñúÖćøìĈÜćî×ĂÜøąïïĔîĒĂðóúĉđÙßĆîĒïïêćöđüúćÝøĉÜ 

16. sensor_soilǰĀöć÷ëċÜǰÖćøĒÿéÜÙŠćÙüćößČĚîĔîéĉîĔĀšĒÿéÜïîĀîšćĒÿéÜñúÖćø
ìĈÜćî×ĂÜøąïïĔîĒĂðóúĉđÙßĆîĒïïêćöđüúćÝøĉÜ 

17. sensor_tempǰĀöć÷ëċÜǰÖćøĒÿéÜÙŠćĂčèĀõĎöĉÝćÖđàîđàĂøŤüĆéĂčèĀõĎöĉĔĀšĒÿéÜïî
ĀîšćĒÿéÜñúÖćøìĈÜćî×ĂÜøąïïĔîĒĂðóúĉđÙßĆîĒïïêćöđüúćÝøĉÜ 
 

 

øĎðìĊęǰ��� ßČęĂìĊęĂ÷ĎŠ×ĂÜĕôúŤìĊęđßČęĂöêŠĂøąĀüŠćÜĂčðÖøèŤĒúąǰFirebase 
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����� ÖćøĂĂÖĒïïĒĂðóúĉđÙßĆî 
ÝćÖÖćøýċÖþćĕéšöĊÖćøìéúĂÜĂĂÖĒïïĒĂðóúĉđÙßĆîÿĈĀøĆïøąïïÙüïÙčöēøÜđøČĂîǰēé÷

ĕéšìĈÖćøĂĂÖĒïïĀîšćĔßšÜćîÿĈĀøĆïñĎšĔßšǰéĆÜîĊĚ 

��ǰĀîšćÿĈĀøĆïđ×šćÿĎŠøąïï 
đöČęĂđ×šćÿĎŠĒĂðóúĉđÙßĆîÝąóïÖĆïĀîšćÿĈĀøĆïđ×šćÿĎŠøąïïǰēé÷ñĎšĔßšÝąêšĂÜìĈÖćø

ÖøĂÖ×šĂöĎúĂĊđöúǰ(Email) ĒúąøĀĆÿñŠćîǰ	Password) ìĊęĕéšìĈÖćøúÜìąđïĊ÷îĕüšǰéĆÜĒÿéÜĔîøĎðìĊęǰ��� 
 

 

øĎðìĊęǰ���ǰĀîšćÿĈĀøĆïđ×šćÿĎŠøąïï 

ÝćÖøĎðìĊęǰ���ǰđöČęĂìĈÖćøÖøĂÖ×šĂöĎúĂĊđöúĒúąøĀĆÿñŠćîìĊęìĈÖćøúÜìąđïĊ÷îĒúšü
ĔîÙøĆĚÜĒøÖìĊęđ×šćÿĎŠøąïïñĎšĔßšÝąĕéšøĆïĂĊđöúđóČęĂ÷Čî÷ĆîêĆüêîǰéĆÜĒÿéÜĔîøĎðìĊęǰ���ǰĒúąđöČęĂñĎšĔßšàċęÜđðŨî
đÝšć×ĂÜĂĊđöúìĈÖćøÖéđóČęĂ÷Čî÷ĆîêĆüêîøąïïÝąđ×šćÿĎŠĀîšć÷Čî÷ĆîêĆüêîđÿøĘÝđøĊ÷ïøšĂ÷ǰÝćÖîĆĚîÝċÜÝą
ÿćöćøëìĈÖćøđ×šćÿĎŠøąïïĕéšàċęÜĒÿéÜéĆÜøĎðìĊęǰ��� 
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øĎðìĊęǰ��� ĀîšćÝĂĒÿéÜúĉÜÙŤÿĈĀøĆï÷Čî÷ĆîêĆüêîÖŠĂîìĈÖćøđ×šćÿĎŠøąïïÙøĆĚÜĒøÖ 
 

 

øĎðìĊęǰ���ǰÖćø÷Čî÷ĆîêĆüêîđÿøĘÝÿĉĚî 

��ǰĀîšćÿĈĀøĆïúÜìąđïĊ÷î 
ñĎšĔßšÿćöćøëìĈÖćøúÜìąđïĊ÷îđóČęĂÿøšćÜïĆâßĊñĎšĔßšÿĈĀøĆïđ×šćÿĎŠøąïïĕéšǰēé÷

ÖĈĀîéĔĀšìĈÖćøÖøĂÖ×šĂöĎúßČęĂǰ	Name) ĂĊđöúǰ	Email
 Āöć÷đú×ēìøýĆóìŤ (Mobile Number) Ēúą
øĀĆÿñŠćîǰ	Password
ǰéĆÜĒÿéÜĔîøĎðìĊęǰ���� 
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ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



 

 

34 

 

øĎðìĊęǰ���� ĀîšćÿĈĀøĆïúÜìąđïĊ÷îïĆâßĊñĎšĔßš 
 

��ǰĀîšćÿĈĀøĆïÖøèĊñĎšĔßšúČöøĀĆÿñŠćî 
ÖøèĊñĎšĔßšúČöøĀĆÿñŠćîĔĀšìĈÖćøÖéĕðìĊęúČöøĀĆÿñŠćîǰ	Forgot Password) øąïï

ÝąĒÿéÜĀîšćÝĂÿĈĀøĆïÖøĂÖĂĊđöú×ĂÜñĎšĔßšđóČęĂìĈÖćøêĆĚÜøĀĆÿñŠćîĔĀöŠǰéĆÜĒÿéÜĔîøĎðìĊę 3.11 
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øĎðìĊęǰ����ǰĀîšćÿĈĀøĆïÖøĂÖĂĊđöú×ĂÜñĎšĔßšĔîÖøèĊúČöøĀĆÿñŠćî 
 

ÝćÖîĆĚîñĎšĔßšÝąĕéšøĆïÖćøĒÝšÜđêČĂîÿŠÜĕðìćÜĂĊđöúđóČęĂ÷Čî÷ĆîÿĈĀøĆïÖćøêĆĚÜ
øĀĆÿñŠćîĔĀöŠàċęÜĒÿéÜéĆÜøĎðìĊęǰ����ǰĒúąđöČęĂìĈÖćøÖéđ×šćĕðÖĘÝąĒÿéÜĀîšćÿĈĀøĆïÿøšćÜøĀĆÿñŠćîĔĀöŠ
đóČęĂĔßšĔîÖćøđ×šćÿĎŠøąïïĂĊÖÙøĆĚÜ 
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øĎðìĊęǰ����ǰÖćøĒÝšÜđêČĂîÿĈĀøĆïÖćøêĆĚÜøĀĆÿñŠćîĔĀöŠ 

 

4. ĀîšćĒÿéÜñúÖćøìĈÜćî×ĂÜøąïï 
ĂĂÖĒïïĒĂðóúĉđÙßĆîÿĈĀøĆïĒÿéÜÙŠćìĊęĕéšøĆïÝćÖđàîđàĂøŤĒïïêćöđüúćÝøĉÜ

ïîåćî×šĂöĎúǰFirebase ĒúąĒÿéÜÿëćîąÖćøìĈÜćî×ĂÜĂčðÖøèŤĒïïìĆîìĊìĆîĔéǰēé÷ÖĈĀîéĔĀšÿŠüî
ĒøÖ×ĂÜĒĂðóúĉđÙßĆîìĈÖćøĒÿéÜÙŠćìĊęĕéšÝćÖđàîđàĂøŤìĆĚÜĀöéǰ�ǰÙŠćǰĕéšĒÖŠǰĂčèĀõĎöĉǰÙüćöđ×šöĒÿÜǰ
ÙüćößČĚîĔîĂćÖćýĒúąÙüćößČĚîĔîéĉîǰĂĊÖìĆĚÜ÷ĆÜĂĂÖĒïïĔĀšöĊÖćøĒÿéÜÿëćîąÖćøìĈÜćî×ĂÜĂčðÖøèŤ
ĒêŠúąêĆüǰàċęÜĕéšĒÖŠǰĀúĂéĕôǰLED óĆéúöǰĒúąðŦūöîĚĈǰđóČęĂĔĀšñĎšĔßšøĆïøĎšĒúąÿąéüÖêŠĂÖćøÙüïÙčöǰéĆÜ
ĒÿéÜĔîøĎðìĊęǰ���� 
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øĎðìĊęǰ���� ĀîšćĒÿéÜÙŠćìĊęĕéšøĆïÝćÖđàîđàĂøŤìĊęđÖĘïïîåćî×šĂöĎúǰFirebase ĒïïêćöđüúćÝøĉÜ 

éšćîúŠćÜ×ĂÜĀîšćĒÿéÜñúÙČĂÿŠüîĒÿéÜÿëćîąÖćøìĈÜćî×ĂÜĂčðÖøèŤ ēé÷
ÖĈĀîéüŠćđöČęĂĂčðÖøèŤöĊÖćøìĈÜćîĀøČĂÿëćîąĔîǰFirebase đðŨîǰ�ǰéĆÜĒÿéÜĔîøĎðìĊęǰ����ǰēé÷ 
ĒĂðóúĉđÙßĆîÝąĒÿéÜÿëćîąÿĊđ×Ċ÷üĒúąõćóĂčðÖøèŤÝąðøćÖäÿĊǰéĆÜĒÿéÜĔîøĎðìĊęǰ���� 
 

 

øĎðìĊęǰ���� ÿëćîąïîǰFirebase ÖøèĊìĊęĂčðÖøèŤöĊÖćøđðŗéĔßšÜćî 
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øĎðìĊęǰ���� ÿëćîąÖćøìĈÜćî×ĂÜĂčðÖøèŤïîĒĂóóúĉđÙßĆîđöČęĂöĊÖćøđðŗéĔßšÜćî 

ĀćÖĂčðÖøèŤĕöŠöĊÖćøìĈÜćîĀøČĂÿëćîąĔîǰFirebase đðŨîǰ�ǰéĆÜĒÿéÜĔîøĎðìĊęǰ
3.16 àċęÜĒĂðóúĉđÙßĆîÝąĒÿéÜÿëćîąÿĊĒéÜĒúąõćóĂčðÖøèŤÝąĕöŠðøćÖäÿĊǰéĆÜĒÿéÜéĆÜøĎðìĊęǰ���� 

 

 

øĎðìĊęǰ���� ÿëćîąïîǰFirebase ÖøèĊìĊęĂčðÖøèŤĕöŠöĊÖćøđðŗéĔßšÜćî 
 

 

øĎðìĊęǰ���� ÿëćîąÖćøìĈÜćî×ĂÜĂčðÖøèŤïîĒĂðóúĉđÙßĆîđöČęĂĕöŠöĊÖćøđðŗéĔßšÜćî 
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��ǰĀîšćêŠćÜÿĈĀøĆïÙüïÙčöÖćøìĈÜćî×ĂÜĂčðÖøèŤ 
ĂĂÖĒïïĒĂðóúĉđÙßĆîÿĈĀøĆïÙüïÙčöÖćøìĈÜćî×ĂÜĂčðÖøèŤĒúąđàîđàĂøŤǰ

ēé÷ÖĈĀîéĔĀšÿćöćøëÙüïÙčöÖćøìĈÜćîĕéšìĆĚÜĔîēĀöéĂĆêēîöĆêĉĒúąēĀöéÙüïÙčöēé÷ñĎšĔßšđĂÜǰàċęÜĒÿéÜ
éĆÜøĎðìĊęǰ���� 
 

 

øĎðìĊęǰ����ǰĀîšćêŠćÜÿĈĀøĆïÙüïÙčöÖćøìĈÜćî×ĂÜĂčðÖøèŤ 

ÝćÖøĎðìĊęǰ����ǰĀćÖñĎšĔßšìĈÖćøđðŗéÿüĉêßŤĔîēĀöéĂĆêēîöĆêĉǰĂčðÖøèŤÝąìĈÜćî
ĒïïĂĆêēîöĆêĉêćöÙŠćìĊęêĆĚÜĕüšàċęÜÖĘÙČĂÙüćöđ×šöĒÿÜǰĂčèĀõĎöĉĒúąÙüćößČĚîĔîéĉîǰēé÷ÝćÖÖćøĂĂÖĒïï
ĀćÖÙŠćÙüćöđ×šöĒÿÜìĊęđàîđàĂøŤüĆéĕéšöĊÙŠćîšĂ÷ÖüŠćÙŠćÙÜìĊęìĊęÖĈĀîéĀúĂéĕôÝąđðŗéǰĒêŠëšćÙüćöđ×šöĒÿÜ
ìĊęđàîđàĂøŤüĆéĕéšöĊÙŠćöćÖÖüŠćÙŠćÙÜìĊęìĊęÖĈĀîéĀúĂéĕôÝąðŗé óĆéúöÝąìĈÜćîđöČęĂÙŠćĂčèĀõĎöĉìĊęüĆéĕéš
ÝćÖđàîđàĂøŤöĊÙŠćöćÖÖüŠćÙŠćÙÜìĊęÖĈĀîéĕüšǰĀćÖÙŠćĂčèĀõĎöĉìĊęüĆéĕéšÝćÖđàîđàĂøŤöĊÙŠćîšĂ÷ÖüŠćÙŠ ćÙÜìĊę
ÖĈĀîéĕüšóĆéúöÖĘÝąĀ÷čéìĈÜćîìĆĚÜÿĂÜêĆüǰĀćÖÙŠćÙüćößČĚîĔîéĉîìĊęđàîđàĂøŤüĆéĕéšöĊÙŠćîšĂ÷ÖüŠćÙŠćÙÜìĊę
ìĊęÖĈĀîéðŦūöîĚĈÝąđðŗéǰĒêŠëšćÙüćößČĚîĔîéĉîìĊęđàîđàĂøŤüĆéĕéšöĊÙŠćöćÖÖüŠćÙŠćÙÜìĊęìĊęÖĈĀîéðŦūöîĚĈÝąðŗéǰ
ĒúąëšćñĎšĔßšêšĂÜÖćøìĈÜćîĔîēĀöéÙüïÙčöēé÷ñĎšĔßšđĂÜÝąêšĂÜìĈÖćøðŗéÿüĉêßŤĔîēĀöéĂĆêēîöĆêĉĒúąìĈ
ÖćøđðŗéÿüĉêßŤĔîēĀöéÙüïÙčöéšü÷öČĂǰàċęÜñĎšĔßšÿćöćøëđðŗéĒúąðŗéÿüĉêßŤđóČęĂÙüïÙčöĂčðÖøèŤĕéšéšü÷
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êîđĂÜǰÖøèĊìĊęñĎšĔßšìĈÖćøðŗéÿüĉêßŤìĆĚÜǰ�ǰēĀöéøąïïÝąÿĆęÜÜćîĔĀšĂčðÖøèŤìĈÜćîĒïïĂĆêēîöĆêĉêćö
ÙŠćÙÜìĊęúŠćÿčéìĊęìĈÖćøêĆĚÜÙŠćĕüš 

6. ĀîšćêŠćÜĒÿéÜÙĎŠöČĂÿĈĀøĆïñĎšĔßš 
ĂĂÖĒïïĀîšćêŠćÜĒÿéÜÙĎŠöČĂÖøèĊìĊę đðŨîñĎšĔßšøć÷ĔĀöŠĒúą÷ĆÜĕöŠìøćï×šĂöĎú

óČĚîåćîìĊęđĀöćąÿöĔîÖćøđóćąðúĎÖêšîÖøąïĂÜđóßø éĆÜĒÿéÜĔîøĎðìĊęǰ���� 
 

 

øĎðìĊę 3.19 ĀîšćÿĈĀøĆïĒÿéÜÙĎŠöČĂÿĈĀøĆïñĎšĔßš 

��ǰĀîšćêŠćÜÿĈĀøĆïĂĂÖÝćÖøąïï 
ĂĂÖĒïïĀîšćêŠćÜÖøèĊìĊęñĎšĔßšêšĂÜÖćøĂĂÖÝćÖøąïïĀúĆÜÝćÖÝïÖćøìĈÜćîǰ 

éĆÜĒÿéÜĔîøĎðìĊęǰ���� 
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øĎðìĊę 3.20 ĀîšćÿĈĀøĆïĂĂÖÝćÖøąïï 

3.1.5 ĂĂÖĒïïøąïïÖćøìĈÜćî×ĂÜĒĂðóúĉđÙßĆî 
ĂĂÖĒïïÖćøìĈÜćî×ĂÜĒĂðóúĉđÙßĆîēé÷ÝąđøĉęöÝćÖñĎšĔßšÜćîđðŗéĒĂðóúĉđÙßĆîÝąĒÿéÜ

ĀîšćÿĈĀøĆïđ×šćÿĎŠøąïïǰĀćÖñĎšĔßšĕöŠöĊïĆâßĊĂ÷ĎŠĔîøąïïÝąêšĂÜĕðìĊęĀîšćúÜìąđïĊ÷îǰ(Register) đóČęĂÿøšćÜ
ïĆâßĊñĎšĔßšǰÝćÖîĆĚîÝċÜÖúĆïöćìĊęĀîšćđøĉęöêšîđóČęĂđ×šćÿĎŠøąïïǰĒúąĔîÖøèĊìĊęñĎšĔßšúČöøĀĆÿñŠćîñĎšĔßšêšĂÜÖĈĀîé
øĀĆÿñŠćîĔĀöŠĔîĀîšćúČöøĀĆÿñŠćîǰ(Forgot Password) đöČęĂđ×šćÿĎŠøąïïĕéšđøĊ÷ïøšĂ÷ĒúšüĒĂðóúĉđÙßĆîÝą
ìĈÖćøĒÿéÜĀîšćĒÿéÜÿëćîąđàîđàĂøŤĒúąĂčðÖøèŤǰ	Display Screen
ǰđðŨîĀîšćđøĉęöêšîǰàċęÜĔîĀîšćîĊĚ
ñĎšĔßšÿćöćøëđúČĂÖĕðìĊęĀîšćÿĈĀøĆïĒÿéÜÙĎŠöČĂÖćøêĆĚÜÙŠćǰ	Guidebook Screen
ǰĒúąĀîšćÿĈĀøĆïÙüïÙčö
ĂčðÖøèŤǰ	Control Screen
ǰĕéšǰēé÷ĀîšćÿĈĀøĆïÙüïÙčöĂčðÖøèŤÝąöĊìĆĚÜĀöéǰ�ǰēĀöéÙČĂēĀöéĂĆêēîöĆêĉ
ĒúąēĀöéÙüïÙčöēé÷ñĎšĔßšǰđöČęĂìĈÖćøđðŗéĒúąðŗéÿüĉêßŤĔîĒĂðóúĉđÙßĆîøąïïÝąìĈÖćøÿŠÜÙŠćǰ�ǰàċęÜÖĘÙČĂ
ÖćøðŗéĔßšÜćîēĀöéĂĆêēîöĆêĉĒúąĂčðÖøèŤǰÿŠüîēĀöéÙüïÙčöéšü÷öČĂÝąđðŗéÖćøĔßšÜćîëšćÿŠÜÙŠćđðŨîǰ�ǰ
ĀćÖøąïïÿŠÜÙŠćđðŨîǰ�ǰàċęÜÖĘÙČĂÖćøđðŗéĔßšÜćîēĀöéĂĆêēîöĆêĉĒúąĂčðÖøèŤǰÿŠüîēĀöéÙüïÙčöéšü÷öČĂÝą
ðŗéÖćøĔßšÜćîëšćÿŠÜÙŠćđðŨîǰ�ǰđ×šćĕðìĊęåćî×šĂöĎúǰÝćÖîĆĚîåćî×šĂöĎúÝąđðŨîêĆüÖúćÜđóČęĂÿŠÜêŠĂ×šĂöĎúĕð
ÖĈĀîéÖćøìĈÜćî×ĂÜĂčðÖøèŤêćöìĊęĕéšĂĂÖĒïïĕüš éĆÜĒÿéÜĔîøĎðìĊęǰ���� 
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If Switch 
Light on? 

If Switch 
Fan1 on? 

If Switch 
Fan2 on? 

1 0 0 1 0 1 

No No No 

Yes Yes Yes 

Database 

 

 

 

 

    

If Temp > 
threshold 

If Intensity 
< threshold 

 

Set Temperature Set Light Intensity 

1 0 0 1 

No No 

Yes Yes 

 

 

 

 

 

 

 Logout Screen Control Screen Display Screen 

Parameter 

If Switch 
"VUPǰ�ǰĶ�ķ  

If Switch 
Manual = 

Ķ�ķ  

Status Sensor Status Machine 

No 

No 

Yes 

 

  

If Switch 
Light on? 

If Switch 
Fan1 on? 

If Switch 
Fan2 on? 

1 0 0 1 0 1 

No No No 

Yes Yes Yes 

Database 

 

 

 
Start 

Open App 

Signed In? Register 
Create 

account 

Success? 

Error: Set 
account again 

Sign In 

Forgot 
Password?

? 

Forgot Password 
& Reset Password 

No 

No Yes 

Yes 

Yes 

No 

Yes 

 Logout 

 

 

Pump on? 

 

 

 

 

 

    

If Temp > 
threshold 

If Intensity 
< threshold 

 

Set Temperature Set Light Intensity 

1 0 0 1 

No No 

Yes Yes 

Set Soil moisture 

If moisture 
< threshold 

 

 

 

 

 

 

 Logout Screen Control Screen Display Screen 

Parameter 

If Switch 
"VUPǰ�ǰĶ�ķ  

If Switch 
Manual = 

Ķ�ķ  

Status Sensor Status Machine 

No 

No 

Yes 

Guidebook Screen 

 

øĎðìĊęǰ���� ĒñîñĆÜÖćøìĈÜćî×ĂÜĒĂðóúĉđÙßĆî 

3.1.6 ÖćøĂĂÖĒïïēøÜđøČĂî 
ÖćøĂĂÖĒïïēøÜđøČĂîÖøąïĂÖđóßøđóČęĂĔßšÜćîĔîóČĚîìĊęìĊęöĊĂ÷ŠćÜÝĈÖĆéǰđßŠîǰøąđïĊ÷ÜĀĂóĆÖǰ

ĀøČĂĔîĀšĂÜìĊęöĊóČĚîìĊęĂ÷ŠćÜÝĈÖĆéǰÝċÜĂĂÖĒïïĔĀšÿćöćøëëĂéđÖĘïĒúąðøąÖĂïĕéšÜŠć÷êŠĂÖćø×î÷šć÷Ēúą
öĊÙüćöĒ×ĘÜĒøÜìîìćîǰēé÷öĊÿŠüîðøąÖĂïéĆÜîĊĚ 

3.1.6.1. ĂĂÖĒïïĀúĆÜÙćēøÜđøČĂî 
ñĎšÝĆéìĈĕéšöĊÖćøĂĂÖĒïïēÙøÜÿøšćÜïøĉđüèĀúĆÜÙćēøÜđøČĂîǰēé÷đúČĂÖøĎðìøÜ

ĀúĆÜÙćēÙšÜǰ	High Tunnel Greenhouse)ǰđîČęĂÜÝćÖÖćøĔßšÜćîđĀöćąÿĈĀøĆïÖćøðúĎÖóČßÖĉîêšîĒúąĔïǰ
êøąÖĎúñĆÖǰøüöëċÜĕöšĂüïîĚĈǰàċęÜðøąÖĂïĕðéšü÷õćóÝĈúĂÜ×îćéēÙøÜÿøšćÜéšćîĀîšćǰéšćîïîǰĒúą
éšćî×šćÜǰéĆÜĒÿéÜĔîøĎðìĊęǰ���� 3.23 Ēúąǰ����ǰêćöúĈéĆï 
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øĎðìĊęǰ����ǰēÙøÜÿøšćÜéšćîĀîšć×ĂÜĀúĆÜÙćēøÜđøČĂî 

 

 

øĎðìĊęǰ����ǰēÙøÜÿøšćÜéšćîïî×ĂÜĀúĆÜÙćēøÜđøČĂî 
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øĎðìĊęǰ����ǰēÙøÜÿøšćÜéšćî×šćÜ×ĂÜĀúĆÜÙćēøÜđøČĂî 

3.1.6.2. ĂĂÖĒïïßĆĚîüćÜÖøąëćÜêšîÖøąïĂÜđóßø 
ÖćøĂĂÖĒïïēÙøÜÿøšćÜïøĉđüèßĆĚîüćÜÖøąëćÜêšîÖøąïĂÜđóßøĕéšÙĈîċÜëċÜ

ÙüćöĒ×ĘÜĒøÜǰĒúąĕöŠđÖĘïîĚĈïøĉđüèĔêšÖøąëćÜǰđîČęĂÜÝćÖÖćøöĊîĚĈđðŨîðŦÝÝĆ÷ĀúĆÖìĊęîĈĕðÿĎŠÿćđĀêčìĊęìĈĔĀš
ĕöšĔîēøÜđøČĂîêć÷ĕéšđßŠîǰÖŠĂĔĀšđÖĉéúĈêšîđîŠćĒúąđÖĉéđßČĚĂøćǰÝċÜĂĂÖĒïïĔĀšßĆĚîüćÜÖøąïĂÖđóßøđðŨî
óČĚîēðøŠÜǰàċęÜðøąÖĂïĕðéšü÷õćóÝĈúĂÜ×îćéēÙøÜÿøšćÜéšćîĀîšćǰéšćîïîǰĒúąéšćî×šćÜǰéĆÜĒÿéÜĔî 
øĎðìĊęǰ���� 3.26 Ēúąǰ����ǰêćöúĈéĆï 

 

 
 

øĎðìĊęǰ����ǰēÙøÜÿøšćÜéšćîĀîšć×ĂÜßĆĚîüćÜÖøąëćÜêšîÖøąïĂÜđóßø 
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øĎðìĊęǰ����ǰēÙøÜÿøšćÜéšćîïî×ĂÜßĆĚîüćÜÖøąëćÜêšîÖøąïĂÜđóßø 
 

 

øĎðìĊęǰ����ǰēÙøÜÿøšćÜéšćî×šćÜ×ĂÜßĆĚîüćÜÖøąëćÜêšîÖøąïĂÜđóßø 

3.1.6.3. ĂĂÖĒïïēÙøÜÿøšćÜđÿćĒúąåćîēøÜđøČĂî 
đîČęĂÜÝćÖÖćøĂĂÖĒïïēøÜđøČĂîÖøąïĂÖđóßøđóČęĂĔßšÜćîĔîóČĚîìĊęìĊęöĊĂ÷ŠćÜÝĈÖĆéǰ

đßŠîǰøąđïĊ÷ÜĀĂóĆÖǰĀøČĂĔîĀšĂÜìĊęöĊóČĚîìĊęĂ÷ŠćÜÝĈÖĆéǰÝċÜĂĂÖĒïïĔĀšÿćöćøëëĂéĂĂÖöćÝĆéđÖĘïĒúą
ðøąÖĂïÖúĆïÙČîĕéšǰđÿć×ĂÜēøÜđøČĂîÝċÜöĊÖćøĂĂÖĒïïĔĀšðøąÖĂïĕéšÜŠć÷ēé÷Ĕßš×šĂêŠĂđßČęĂöøąĀüŠćÜđÿćǰ
ēé÷ĔßšđĀúĘÖđÿšî÷ćüǰ��ǰđàîêĉđöêøǰđðŨîđÿćēÙøÜÿøšćÜēøÜđøČĂîéĆÜøĎðìĊęǰ����ǰĒúąöĊÖćøĂĂÖĒïïđÿć
đóĉęöđêĉöéšćî×šćÜ×ĂÜēøÜđøČĂîđóČęĂêĉéêĆĚÜóĆéúöéĆÜøĎðìĊęǰ����ǰēé÷ÖćøðøąÖĂïđÿćìĆĚÜÿĂÜĒïïêšĂÜĂćýĆ÷ 
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×šĂêŠĂàċęÜöĊúĆÖþèąĒêÖêŠćÜÖĆîêćöêĈĒĀîŠÜĒúąÖćøĔßšÜćîàċęÜĒÿéÜéĆÜøĎðìĊęǰ���� ðøąÖĂïÖĆï×šĂêŠĂ 
ìĊęĒÿéÜéĆÜøĎðìĊęǰ����ǰÝąĕéšēÙøÜÿøšćÜēøÜđøČĂîđðŨîÿĊęđĀúĊę÷öÝĆêčøĆÿǰēé÷ĒÿéÜÖćøĂĂÖĒïïéĆÜîĊĚ 

1. ĒïïēÙøÜÿøšćÜđÿćǰēé÷ĔßšđĀúĘÖđÿšî÷ćüǰ��ǰđàîêĉđöêø 
 

 

øĎðìĊęǰ����ǰđÿćÿĈĀøĆïēÙøÜÿøšćÜēøÜđøČĂî 
 

2. ĒïïēÙøÜÿøšćÜđÿćìĊęĂĂÖĒïïöćđóČęĂêĉéêĆĚÜóĆéúö 
 

 

øĎðìĊęǰ����ǰđÿćìĊęĂĂÖĒïïöćđóČęĂêĉéêĆĚÜóĆéúö 
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��ǰĒïï×šĂêŠĂøąĀüŠćÜåćîēÙøÜÿøšćÜǰàċęÜöĊ×šĂêŠĂÿĂÜĒïïđîČęĂÜÝćÖÖćøĔßšÜćîìĊę
ĒêÖêŠćÜÖĆîǰēé÷×šĂêŠĂìĊęđðŨîöčöìĆĚÜÿĊę×ĂÜåćîēøÜđøČĂîÝąĒÿéÜéĆÜøĎðìĊęǰ����ǰĒúą×šĂêŠĂìĊęöĊÖćøđßČęĂö
øąĀüŠćÜēÙøÜÿøšćÜđÿćóĆéúöÖĆïēÙøÜÿøšćÜåćîēøÜđøČĂîĒÿéÜéĆÜøĎðìĊęǰ���� 

 

 
øĎðìĊęǰ����ǰ×šĂêŠĂìĊęĂĂÖĒïïöćđóČęĂêĉéêĆĚÜóĆéúö 

 
 

 
øĎðìĊęǰ����ǰ×šĂêŠĂøąĀüŠćÜåćîēÙøÜÿøšćÜ 
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��ǰĒïïêĆéđ÷ĘïóúćÿêĉÖÙúčöēøÜđøČĂî 
ēøÜđøČĂîÙúčöéšü÷óúćÿêĉÖǰPE ���ǰĕöÙøĂîǰéšćî×šćÜÙúčöéšü÷êć×Šć÷ÖĆî

ĒöúÜÿĊ×ćüÙüćöëĊę ǰ��ǰêćǰĂć÷čÖćøĔßšÜćîǰ�ǰëċÜǰ�ǰðŘēé÷ðøąöćè  óúćÿêĉÖēøÜđøČĂîĔÿǰUV  
�ǰđðĂøŤđàĘîêŤǰéĆÜĒÿéÜĔîøĎðìĊęǰ���ǰëĎÖĔßšìĈēøÜđøČĂîđóČęĂðŜĂÜÖĆîĒöúÜýĆêøĎóČßǰēøÜđøČĂîÖøąïĂÜđóßøǰ
ēøÜđøČĂîðúĎÖñĆÖðúĂéÿćøǰēøÜđøČĂîðúĎÖóČßĒïïĕăēéøēðîĉÖÿŤǰđðŨîêšîǰìĈĔĀšõĎöĉĂćÖćýđĀöćąÖĆïÖćø
ðúĎÖóČßîĆĚîǰėǰêúĂéðŘǰìĈĔĀšóČßĕéšøĆïĒÿÜĂ÷ŠćÜêŠĂđîČęĂÜøą÷ąđüúćðúĎÖóČßÿĆĚîúÜðøĆïĒÿÜìĊęđðŨîĂĆîêøć÷
êŠĂóČßǰđßŠîǰUV ĒúąĂĉîôøćđøéǰēé÷öĊĒïïêĆéđ÷ĘïéĆÜøĎðìĊęǰ3.32 

 

 
øĎðìĊęǰ����ǰĒïïêĆéđ÷ĘïóúćÿêĉÖÙúčöēøÜđøČĂî 

3.1.6.4. ĂĂÖĒïïÖćøêĉéêĆĚÜßčéÿðøĉÜđÖĂøŤ×îćéđúĘÖ 
ñĎšÝĆéìĈĕéšđúČĂÖĔßšßčéÿðøĉÜđÖĂøŤĀĆüóŠîĀöĂÖǰēé÷ĂĂÖĒïïđóČęĂêĉéêĆĚÜïøĉđüè

Ùćî×ĂÜēøÜđøČĂîǰĒÿéÜéĆÜøĎðìĊęǰ����ǰĔĀšöĊðøąÿĉìíĉõćóĔîÖćøøéîĚĈĕéšĂ÷ŠćÜìĆęüëċÜǰēé÷ĂĂÖĒïïĔĀš
ÿðøĉÜđÖĂøŤöĊøą÷ąĀŠćÜÝćÖÖĆîǰ����ǰđàîêĉđöêøǰĒÿéÜéĆÜøĎðìĊęǰ���� 
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øĎðìĊęǰ����ǰĂĂÖĒïïđóČęĂêĉéêĆĚÜïøĉđüèÙćî×ĂÜēøÜđøČĂî 

 

 

øĎðìĊęǰ����ǰĒÿéÜøą÷ąĀŠćÜøąĀüŠćÜÿðøĉÜđÖĂøŤĀĆüóŠîĀöĂÖ 

3.1.7 ÝĆéìĈēøÜđøČĂî 

üĆÿéčìĊęĔßšĔîÖćøÿøšćÜēøÜđøČĂîÖøąïĂÜđóßøĒÿéÜéĆÜêćøćÜìĊęǰ��� 

êćøćÜìĊęǰ���ǰüĆÿéčìĊęĔßšĔîÖćøÿøšćÜēøÜđøČĂîÖøąïĂÜđóßø 
øć÷ÖćøüĆÿéč ×îćé (đàîêĉđöêø) Ùüćö÷ćü (đàîêĉđöêø) 

đĀúĘÖÖúŠĂÜ ����ǰ× 0.95 ���ǰ 
đĀúĘÖÖúŠĂÜ ����ǰ× 1.27 ���ǰ 
đĀúĘÖĒïî ���� ���ǰ 
đĀúĘÖÖúöÖĆúðşüćĕîàŤ ���� ���ǰ 

3.1.7.1. ÝĆéìĈĀúĆÜÙćēøÜđøČĂîéĆÜĒÿéÜĔîøĎðìĊęǰ����ǰēé÷üĆÿéčìĊęĔßšìĈĀúĆÜÙć
ēøÜđøČĂîöĊéĆÜîĊĚ 

��ǰđĀúĘÖÖúŠĂÜǰ×îćéǰ����ǰ× 1.27 đàîêĉđöêø 
�� đĀúĘÖĒïî ×îćé 1.27 đàîêĉđöêø 
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øĎðìĊęǰ����ǰēÙøÜÿøšćÜéšćîĀîšć×ĂÜĀúĆÜÙćēøÜđøČĂî 

3.1.7.2. ÝĆéìĈßĆĚîüćÜÖøąëćÜêšîÖøąïĂÜđóßøéĆÜĒÿéÜĔîøĎðìĊęǰ����ǰēé÷üĆÿéč
ìĊęĔßšìĈĀúĆÜÙćēøÜđøČĂîöĊéĆÜîĊĚ 

��ǰđĀúĘÖÖúŠĂÜǰ×îćéǰ����ǰ× 0.95 đàîêĉđöêø 
�� đĀúĘÖÖúŠĂÜǰ×îćéǰ����ǰ× 1.27 đàîêĉđöêø 
�� đĀúĘÖĒïî ×îćé 1.27 đàîêĉđöêø 

 

 

øĎðìĊęǰ����ǰēÙøÜÿøšćÜéšćîĀîšć×ĂÜßĆĚîüćÜÖøąëćÜêšîÖøąïĂÜđóßø 

3.1.7.3. ÝĆéìĈēÙøÜÿøšćÜđÿćĒúąåćîēøÜđøČĂîéĆÜĒÿéÜĔîøĎðìĊęǰ���� Ēúąǰ���� 

��ǰÝĆéìĈēÙøÜÿøšćÜđÿćĔßšđĀúĘÖđÿšîÖúö÷ćüǰ��ǰđàîêĉđöêø 
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øĎðìĊęǰ����ǰđÿćÿĈĀøĆïēÙøÜÿøšćÜēøÜđøČĂî 

3. ÝĆéìĈēÙøÜÿøšćÜđÿćìĊęĂĂÖĒïïöćđóČęĂêĉéêĆĚÜóĆéúö 

 

 

øĎðìĊęǰ����ǰđÿćìĊęĂĂÖĒïïöćđóČęĂêĉéêĆĚÜóĆéúö 
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�������ǰÝĆéìĈ×šĂêŠĂøąĀüŠćÜåćîēÙøÜÿøšćÜǰ 

ēé÷öĊ×šĂêŠĂÿĂÜĒïïđîČęĂÜÝćÖÖćøĔßšÜćîìĊęĒêÖêŠćÜÖĆîǰēé÷×šĂêŠĂìĊęđðŨîöčöìĆĚÜǰ
�ǰ×ĂÜåćîēøÜđøČĂîÝąĒÿéÜéĆÜøĎðìĊęǰ����ǰĒúą×šĂêŠĂìĊęöĊÖćøđßČęĂöøąĀüŠćÜēÙøÜÿøšćÜđÿćóĆéúöÖĆï
ēÙøÜÿøšćÜåćîēøÜđøČĂîĒÿéÜéĆÜøĎðìĊęǰ���� 

 

 

øĎðìĊęǰ����ǰ×šĂêŠĂìĊęđðŨîöčöìĆĚÜǰ�ǰ×ĂÜåćîēøÜđøČĂî 
 

 
øĎðìĊęǰ����ǰ×šĂêŠĂìĊęĂĂÖĒïïöćđóČęĂêĉéêĆĚÜóĆéúö 

3.1.7.��ǰêĆéđ÷ĘïóúćÿêĉÖÙúčöēøÜđøČĂîǰéĆÜĒÿéÜĔîøĎðìĊęǰ���� ēé÷üĆÿéčìĊęĔßšìĈ
ĀúĆÜÙćēøÜđøČĂîöĊéĆÜîĊĚ 

��ǰóúćÿêĉÖǰPE ���ǰĕöÙøĂî 
�� àĉðǰ×îćéǰ�����ǰđàîêĉđöêø 
�� ñšćêĊîêčŢÖĒÖêĆüñĎšĒúąêĆüđöĊ÷ ÿĈĀøĆïĔßšđðŗéðŗéĀîšćêŠćÜéĆÜøĎðìĊęǰ���� 
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øĎðìĊęǰ����ǰĒïïêĆéđ÷ĘïóúćÿêĉÖÙúčöēøÜđøČĂî 

 

 
øĎðìĊęǰ����ǰĒïïêĆéđ÷Ęïêą×Šć÷ÖĆîĒöúÜ 
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�������ǰêĉéêĆĚÜßčéðøĉÜđÖĂøŤ×îćéđúĘÖ 
ñĎšÝĆéìĈĕéšđúČĂÖĔßšßčéÿðøĉÜđÖĂøŤ×îćéđúĘÖĀøČĂĀĆüóŠîĀöĂÖìĊęĔĀšúąĂĂÜîĚĈĒïï

òĂ÷×îćéđúĘÖǰēé÷ßčéöĉîĉÿðøĉÜđÖĂøŤÝąĔßšøŠüöÖĆï×šĂêŠĂĒúą×šĂÜĂ×îćéǰ���ǰđàîêĉđöêøǰêĉéêĆĚÜïøĉđüè
Ùćî×ĂÜēøÜđøČĂîēé÷öĊøą÷ąĀŠćÜøąĀüŠćÜöĉîĉÿðøĉÜđÖĂøŤĀĆüóŠîĀöĂÖǰ����ǰđàîêĉđöêøǰĒÿéÜéĆÜøĎðìĊęǰ
���� 

 

 
øĎðìĊęǰ����ǰêĉéêĆĚÜßčéöĉîĉÿðøĉÜđÖĂøŤêćöìĊęĂĂÖĒïïĕüš 

���ǰđÙøČęĂÜöČĂìĊęĔßšĔîÖćøìéÿĂï 
ĔîðøĉââćîĉóîíŤîĊĚöĊĂčðÖøèŤĒúąđÙøČęĂÜöČĂĔîÖćøìéÿĂïéĆÜîĊĚ 
3.2.1 NodeMCU ESP32 
ĔîðøĉââćîĉóîíŤîĊĚñĎšÝĆéìĈĔßšǰNodeMCU ESP32 đðŨîĕöēÙøÙĂîēìøúđúĂøŤìĊęøĂÜøĆïÖćø

đßČę Ă ö êŠ Ă ǰWi-Fi ö ćê øå ćî ǰ� �� �� � �b/g/n àċę Ü êĆ ü ßĉ ð ð øąö üú ñ ú ĕéš ëĎ Ö óĆ ç î ćö ćÝ ć Ö
ĕöēÙøÙĂîēìøúđúĂøŤøčŠîǰESP8266 đóČęĂđóĉęöðøąÿĉìíĉõćóĔîðøąöüúñú×šĂöĎúĒúąøĂÜøĆïÖćøđßČęĂöêŠĂǰ
GPIO ìĊęöćÖ×ċĚîÖüŠćđéĉöǰ 

3.2.� ēöéĎúđàîđàĂøŤüĆéÙüćöđ×šöĒÿÜǰGY-302 BH1750 
ĔîðøĉââćîĉóîíŤîĊĚđúČĂÖĔßšēöéĎúđàîđàĂøŤüĆéÙüćöđ×šöĒÿÜǰGY-302 BH1750 àċęÜÿćöćøë

üĆÙÙüćöđ×šöĒÿÜĕéšêĆĚÜĒêŠǰ�ǰúĆÖàŤǰëċÜǰ��,���ǰúĆÖàŤǰĔßšÖćøđßČęĂöêŠĂÖĆïĕöēÙøÙĂîēìøúđúĂøŤēé÷ĔßšÖćø
ÿČęĂÿćøĒïïĂîčÖøöÙüćöđøĘüêęĈǰìĈĔĀšÿćöćøëîĈĕðĔßšÜćîêŠĂĕéšÜŠć÷ǰ 
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3.2.� ēöéĎúđàîđàĂøŤüĆéĂčèĀõĎöĉĒúąÙüćößČĚîĔîĂćÖćýǰDHT22 
ĔîðøĉââćîĉóîíŤîĊĚñĎšÝĆéìĈĕéš đúČĂÖĔßš ēöéĎúđàîđàĂøŤǰDHT22 đðŨîđàîđàĂøŤüĆéÙŠć 

ĂčèĀõĎöĉĒúąÙüćößČĚîĔîĂćÖćýǰàċęÜēöéĎúßîĉéîĊĚöĊÙüćöĒöŠî÷ĈÿĎÜĔîÖćøüĆéǰÿćöćøëüĆéĕéšĔîßŠüÜ 
Ō��ǰĂÜýćđàúđàĊ÷ÿǰëċÜǰ���ǰĂÜýćđàúđàĊ÷ÿǰĒúąüĆéÙüćößČĚîÿĆöóĆìíŤĕéšĔîßŠüÜǰ�ǰđðĂøŤđàĘîêŤ ëċÜǰ���ǰ
đðĂøŤđàĘîêŤ  öĊÙüćöúąđĂĊ÷éĔîìýîĉ÷öǰ�ǰêĈĒĀîŠÜǰĔßšÜćîĕéšîćîĒúąìîìćîǰ 

3.2.4 ēöéĎúđàîđàĂøŤüĆéÙŠćÙüćößČĚîĔîéĉî 
ĔîðøĉââćîĉóîíŤîĊĚñĎšÝĆéìĈĕéšđúČĂÖĔßšēöéĎúđàîđàĂøŤüĆéÙŠćÙüćößČĚîĔîéĉî đðŨîđàîđàĂøŤüĆé

ÙŠćÙüćößČĚîĔîéĉîēé÷ĔĀšÙŠćÿĆââćè×ćĂĂÖđðŨîÙŠćéĉÝĉìĆúĒúąÿćöćøëĒðúÜÙŠćĔĀšđðŨîøĎðĒïïđðĂøŤđàĘîêŤ
ÙüćößČĚîĕéšǰàċęÜēöéĎúßîĉéîĊĚöĊÙüćöìîìćîêŠĂÖćøÿċÖÖøŠĂîÝćÖÿõćóéĉîßČĚîǰĒúąìîìćîêŠĂÖøéđïÿĕéš
đðŨîĂ÷ŠćÜéĊǰĔßšÜćîĕéšîćîĒúąìîìćîǰ 

3.2.5 ēöéĎúøĊđú÷Ťǰ�ǰēüúêŤǰ(4 channel) 
ÿĈĀøĆïēöéĎúøĊđú÷ŤĔîðøĉââćîĉóîíŤîĊĚñĎšÝĆéìĈĕéšđúČĂÖĔßšēöéĎúøĊđú÷Ťǰ�ǰēüúêŤǰ�ǰChannel 

đðŨîĂčðÖøèŤĂĉđúĘÖìøĂîĉÖÿŤìĊęìĈĀîšćìĊęđðøĊ÷ïđÿöČĂîÿüĉêßŤĕôìĊęĔßšĒøÜéĆîĕôôŜćĔîÖćøđðŗéĒúąðŗé
ĂčðÖøèŤĕôôŜćđóČęĂÙüïÙčöüÜÝøêŠćÜǰėǰēé÷ēöéĎúøĊđú÷ŤîĊĚÿćöćøëêŠĂÖĆïǰNodeMCU ESP32 ĕéšēé÷êøÜ
ĔßšĒøÜéĆîĕôôŜć×îćéǰ�ǰēüúêŤǰÿćöćøëĔßšÜćîĕéšìĆĚÜĕôôŜćÖøąĒÿêøÜĒúąÖøąĒÿÿúĆï 

3.2.6 ĀúĂéĕôðúĎÖóČßǰ(LED Grow Light) 
ĔîðøĉââćîĉóîíŤîĊĚñĎšÝĆéìĈĕéšđúČĂÖĔßšĀúĂéĕôðúĎÖóČß×îćéǰ��ǰüĆêêŤǰđðŨîĀúĂéĕôìĊęĔĀš

ĒÿÜìĊęöĊÙčèÿöïĆêĉßŠü÷ĔîÖćøđÝøĉâđêĉïēê×ĂÜóČßóĆîíčŤÖøąïĂÜđóßøǰēé÷õć÷ĔîĀúĂéĕôÝąðøąÖĂïĕð
éšü÷ĀúĂéǰLED ×îćéđúĘÖÝĈîüîöćÖǰðøąÖĂïĕðéšü÷ǰĀúĂéǰLED ÿĊĒéÜǰàċęÜÝąßŠü÷đóĉęöðøąÿĉìíĉõćó
ĔîÖćøñúĉêéĂÖĒúąìĈĔĀšêšîÖøąïĂÜđóßøöĊÿĊÿĆîÿü÷ÜćîǰĀúĂéǰLED ÿĊîĚĈđÜĉîǰßŠü÷đóĉęöðøąÿĉìíĉõćó
ĔîÖćøÿĆÜđÙøćąĀŤĒÿÜ×ĂÜóČßǰßŠü÷ĔĀšêšîĕöšđÝøĉâđêĉïēê 

3.2.7 óĆéúöøąïć÷ĂćÖćý 
ĔîðøĉââćîĉóîíŤîĊĚñĎšÝĆéìĈĕéšđúČĂÖĔßšóĆéúöøąïć÷ĂćÖćý×îćéǰ��ǰđàîêĉđöêøǰìĈĀîšćìĊę

ßŠü÷ĔĀšĂćÖćýëŠć÷đìĕéšÿąéüÖúéÖćøÿąÿöÙüćöøšĂîǰēÙøÜÿøšćÜ×ĂÜóĆéúöðøąÖĂïĕðéšü÷óúćÿêĉÖ
ĒúąđĀúĘÖǰöĊĔïóĆéóúćÿêĉÖìĆĚÜĀöéǰ�ǰĔïǰĔßšĒøÜéĆîĕôôŜćÖøąĒÿÿúĆï×îćéǰ���ǰēüúêŤǰĒúąĔßšÙüćöëĊę
êĆĚÜĒêŠǰ��ǰđăĉøêàŤǰëċÜǰ��ǰđăĉøêàŤ 

3.2.8 ðŦūöĒøÜéĆî×îćéǰ���ǰïćøŤ 
ĔîðøĉââćîĉóîíŤîĊĚñĎšÝĆéìĈĕéšđúČĂÖĔßšðŦūöîĚĈĒøÜéĆî×îćéǰ���ǰïćøŤǰĔßšĒøÜéĆîĕôôŜć

ÖøąĒÿêøÜǰ��ǰēüúêŤǰĒúąÖøąĒÿĕôôŜćǰ�ǰĒĂöĒðøŤǰìĈĀîšćìĊęðŦūöîĚĈÝćÖëĆÜïøøÝčîĚĈđóČęĂĔßšÖĆïøąïï
ĀĆüÞĊéöĉîĉÿðøĉÜđÖĂøŤàċęÜÝąĔĀšîĚĈđðŨîúąĂĂÜòĂ÷×îćéđúĘÖǰēé÷ĔßšĂčðÖøèŤÝŠć÷ĕôôŜćÖøąĒÿêøÜǰ��ǰēüúêŤǰ
�ǰĒĂöĒðøŤǰđðŨîĒĀúŠÜÝŠć÷ĕôĔĀšÖĆïðŦūöîĚĈ 

3.2.9 ĂčðÖøèŤÝŠć÷ĕôôŜćÖøąĒÿêøÜ 
ĔîðøĉââćîĉóîíŤîĊĚñĎšÝĆéìĈĕéšđúČĂÖĔßšĂčðÖøèŤÝŠć÷ĕôôŜćÖøąĒÿêøÜǰìĈđðŨîĂčðÖøèŤ

ĒĀúŠÜÝŠć÷ĕôôŜćÖøąĒÿêøÜÙÜÙŠćĒøÜéĆîĒïïĀîċęÜĒúąÿćöćøëđðúĊę÷îĒøÜéĆîĕôÿúĆïÙŠćÿĎÜđðŨîĒøÜéĆîĕô
êøÜÙŠćêęĈĕéšǰēé÷ĔîðøĉââćîĉóîíŤîĊĚǰñĎšÝĆéìĈĕéšđúČĂÖĔßšĂčðÖøèŤÝŠć÷ĕôôŜćÖøąĒÿêøÜìĊęĔĀšĒøÜéĆî×ćĂĂÖ
×îćéǰ��ǰēüúêŤǰÖøąĒÿĕôôŜćǰ�ǰĒĂöĒðøŤǰđðŨîĒĀúŠÜÝŠć÷ĕôÖøąĒÿêøÜĔĀšÖĆïðŦūöîĚĈǰ 
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������ǰĂčðÖøèŤĒðúÜĒøÜéĆîĕôôŜć  
ĔîðøĉââćîĉóîíŤîĊĚñĎšÝĆéìĈĕéšđúČĂÖĔßšĂčðÖøèŤĒðúÜĒøÜéĆîĕôôŜć ìĊęĔĀšĒøÜéĆîĕôôŜć×ćĂĂÖǰ

×îćéǰ�ǰēüúêŤǰĒúąÖøąĒÿĕôôŜćǰ�ǰĒĂöĒðøŤǰđðŨîĒĀúŠÜÝŠć÷ĕôôŜćĔĀšÖĆïǰNodeMCU ESP32 ĒÿéÜéĆÜ
øĎðìĊęǰ����ǰ 

 

 

øĎðìĊęǰ����ǰĂčðÖøèŤĒðúÜĒøÜéĆîĕôôŜćǰ[21] 
 

3.2.11 ēìøýĆóìŤöČĂëČĂøąïïðäĉïĆêĉÖćøĒĂîéøĂ÷éŤ 
ĔîðøĉââćîĉóîíŤîĊĚñĎšÝĆéìĈđúČĂÖĔßšēìøýĆóìŤöČĂëČĂǰXiaomi Redmi note9 ĒÿéÜéĆÜ 

øĎðìĊęǰ3.45 ĔîÖćøÙüïÙčöÖćøìĈÜćî×ĂÜĒĂðóúĉđÙßĆî 
 

 

øĎðìĊęǰ3.45 Xiaomi Redmi note9 [22] 
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���ǰÖćøÝĆéđÖĘïñúÖćøìéÿĂï 
3.3.1 ÖćøìéÿĂïÖćøìĈÜćî×ĂÜßčéÙĈÿĆęÜÙüïÙčöĂčðÖøèŤ 
ìĈÖćøìéÿĂïÖćøìĈÜćîøŠüöÖĆïøąĀüŠćÜđàîđàĂøŤüĆéÙüćöđ×šöĒÿÜǰđàîđàĂøŤüĆéĂčèĀõĎöĉ

ĒúąÙüćößČĚîĔîĂćÖćý ēé÷Öćøđ×Ċ÷îēðøĒÖøöõćþć CǰĔĀšÖĆïĕöēÙøÙĂîēìøúđúĂøŤǰNodeMCU 
ESP32 ÿĆęÜÖćøÙüïÙčöĂčðÖøèŤñŠćîÿüĉêßŤøĊđú÷ŤǰÝćÖîĆĚîÿĆÜđÖêñúÝćÖǰSerial Monitor ĔîēðøĒÖøöǰ
Arduino IDE 

3.3.2 ÖćøìéÿĂïÖćøøĆïÿŠÜ×šĂöĎúøąĀüŠćÜǰNodeMCU ESP32 ÖĆïåćî×šĂöĎúǰ
Firebase Realtime 

ìĈÖćøìéÿĂïÖćøđßČęĂöêŠĂǰWi-Fi ×ĂÜNodeMCU ESP32 ÖĆïåćî×šĂöĎúǰFirebase 
Realtime ēé÷ÿøšćÜēÙøÜÜćîìéúĂÜìĊęöĊßČęĂüŠćǰAuth-cactus đóČęĂìĈÖćøìéÿĂïÖćøøĆïĒúąÿŠÜ×šĂöĎú
øąĀüŠćÜǰNodeMCU ESP32 ÖĆïåćî×šĂöĎúǰÝćÖîĆĚîïĆîìċÖñúÖćøđðúĊę÷îĒðúÜ×ĂÜ×šĂöĎúìĊęÿŠÜĕð÷ĆÜ
åćî×šĂöĎú 

3.3.3 ÖćøìéÿĂïÖćøĔßšÜćîđàîđàĂøŤĒúąĂčðÖøèŤõć÷ĔîēøÜđøČĂî 
ìĈÖćøìéÿĂïÖćøêĉéêĆĚÜđàîđàĂøŤĔîêĈĒĀîŠÜêŠćÜǰėǰõć÷ĔîēøÜđøČĂîǰÝćÖîĆĚîìéÿĂïÖćø

ìĈÜćî×ĂÜđàîđàĂøŤĒúąĂčÖøèŤĔîēøÜđøČĂîĔîÿëćîìĊęÖúćÜĒÝšÜǰđóČęĂïĆîìċÖñúÙŠ ćÙüćöđ×šöĒÿÜǰÙŠć
ĂčèĀõĎöĉĒúąÙüćößČĚîĔîĂćÖćýǰđóČęĂđðŨî×šĂöĎúĔîÖćøüĉđÙøćąĀŤñúêŠĂĕðĔîĂîćÙê 

3.3.4ǰÖćøìéÿĂïÖćø đßČę ĂöêŠ ĂøąĀüŠ ćÜåćî×šĂöĎ ú ǰFirebase Realtime ÖĆïǰ 
ĒĂðóúĉđÙßĆî 

ìĈÖćøìéÿĂïéšü÷Öćøđ×Ċ÷îēðøĒÖøöõćþćǰJava ÿĆęÜÖćøĒĂðóúĉđÙßĆîĔĀšìĈÖćø
đßČęĂöêŠĂÖĆïåćî×šĂöĎúǰFirebase đóČęĂĒÿéÜñú×šĂöĎúìĊęĕéšøĆïÝćÖđàîđàĂøŤĒúąìĈÖćøÿŠÜÙĈÿĆęÜÙüïÙčö
ĂčðÖøèŤĕðđÖĘïĕüšïîåćî×šĂöĎú 

3.3.5ǰÖćøìéÿĂïÖćøìĈÜćî×ĂÜĒĂðóúĉđÙßĆî 
ìéÿĂïÖćøĒÿéÜñúÖćøìĈÜćî×ĂÜđàîđàĂøŤĒúąìéÿĂïÖćøìĈÜćî×ĂÜÙĈÿĆęÜÙüïÙčö

ĂčðÖøèŤõć÷ĔîēøÜđøČĂîǰđóČęĂìéÿĂïÖćøđßČęĂöêŠĂøąĀüŠćÜĒĂðóúĉđÙßĆîĒúąåćî×šĂöĎúǰFirebase 
 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



 

ïììĊęǰ� 
ñúÖćøìéúĂÜ 

ÿĈĀøĆïÖćøìĈÜćî×ĂÜøąïïÿĆÜđÖêÖćøèŤÙüïÙčöēøÜđøČĂîÖøąïĂÜđóßøǰñĎšÝĆéìĈĕéšìĈ
ÖćøđÖĘïñúÖćøìĈÜćî×ĂÜøąïïēé÷ĒïŠÜÖćøìéÿĂïĒúąÝĆéđÖĘïñúÖćøìéÿĂïĂĂÖđðŨîÿŠüîêŠćÜǰė
éĆÜêŠĂĕðîĊĚ 
 
4.1 ñúÖćøìéÿĂïÖćøìĈÜćî×ĂÜßčéÙĈÿĆęÜÙüïÙčöĂčðÖøèŤ 

ĔîÖćøĂĂÖĒïïĒúąđ×Ċ÷îßčéÙĈÿĆęÜđóČęĂÙüïÙčöÖćøìĈÜćî×ĂÜĂčðÖøèŤêćöõćóÖćø
đßČęĂöêŠĂ×ĂÜøąïïēé÷øüöĔîøĎðìĊęǰ��� ñĎšÝĆéìĈĕéšìĈÖćøìéÿĂïÖćøìĈÜćîßčéÙĈÿĆęÜøŠüöÖĆïøĊđú÷Ť
ìĆĚÜĀöéǰ�ǰchannel Ēúąđ×Ċ÷îÙĈÿĆęÜĔĀšēðøĒÖøöìĈÜćîĒïïüîàĚĈǰ(Loop) ēé÷ĒÿéÜñúÖćøìéÿĂï
ñŠćîĀîšćÝĂǰSerial Monitor éĆÜøĎðìĊęǰ���ǰàċęÜÿĆÜđÖêĕéšüŠćđöČęĂÙŠćÙüćöđ×šöĒÿÜđðŨîĕðêćöđÜČęĂîĕ×àċęÜöĊÙŠć
îšĂ÷ÖüŠćǰ2,000 úĆÖàŤ ĀúĂéĕôÝąìĈÜćîĒïïĂĆêēîöĆêĉĒúąĒÿéÜÿëćîąǰONǰĔîÿŠüî×ĂÜĂčèĀõĎöĉàċęÜĕöŠ
êøÜêćöđÜČęĂîĕ×đîČęĂÜÝćÖĂčèĀõĎöĉöĊÙŠćîšĂ÷ÖüŠćǰ��ǰĂÜýćđàúđàĊ÷ÿǰÿŠÜñúĔĀšøĊđú÷ŤìĊęÙüïÙčöÖćøìĈÜćî
×ĂÜóĆéúöĕöŠìĈÜćîĒúąóĆéúöìĆĚÜÿĂÜêĆüĂ÷ĎŠĔîÿëćîąǰOFF ĒúąĔîÿŠüî×ĂÜøąïïĔĀšîĚĈÝąÿĆÜđÖêĕéšüŠć
đöČęĂÙüćößČĚîĔîéĉîöĊÙŠćîšĂ÷ÖüŠćǰ��ǰđðĂøŤđàĘîêŤǰøĊđú÷ŤìĊęÙüïÙčöÖćøìĈÜćî×ĂÜðŦūöîĚĈÝąđðŗéÖćøìĈÜćî
àċęÜÝąĒÿéÜÿëćîąǰON 

 

 

øĎðìĊęǰ4.1ǰñúÖćøìéÿĂïÖćøìĈÜćîêćöđÜČęĂîĕ×ìĊęÖĈĀîéĔîēĀöéĂĆêēîöĆêĉ 
 

4.2 ñúÖćøìéÿĂïÖćøøĆïÿŠÜ×šĂöĎúøąĀüŠćÜǰNodeMCU ESP32 ÖĆïåćî×šĂöĎúǰ
Firebase Realtime 

ĔîÖćøìéÿĂïÖćøøĆïÿŠÜ×šĂöĎúøąĀüŠćÜǰNodeMCU ESP32 ÖĆïǰåćî×šĂöĎúǰFirebase 
Realtime ÝąêšĂÜöĊÖćøđðŗéĔßšÜćîēĀöéÖćøđßČęĂöêŠĂǰWi-Fi ×ĂÜ NodeMCU ESP32 đóČęĂĔßšĔî
êĉéêŠĂÿČęĂÿćø×šĂöĎúĕð÷ĆÜåćî×šĂöĎúĒïïêćöđüúćÝøĉÜǰàċęÜÙøĆĚÜîĊĚñĎšÝĆéìĈĕéšĔßšÖćøđðŗéïøĉÖćøĂĉîđìĂøŤđîĘê
ĕøšÿć÷ÿćíćøèąïîēÙøÜ×Šć÷ēìøýĆóìŤöČĂëČĂǰ÷ŠćîÙüćöëĊęǰ���ǰÖĉÖąđăĉøêàŤ đðŨîĒĀúŠÜðúŠĂ÷ÿĆââćèǰ
Wi-FiǰĔĀšÖĆïǰNodeMCU ESP32 Ēúąđ×Ċ÷îēðøĒÖøöøąïčÖćøĔßšÜćîĔîēĀöéǰSTA ÖĈĀîéßČęĂ×ĂÜ
ïøĉÖćøĂĉîđìĂøŤđîĘêĕøšÿć÷ÿćíćøèąïîēìøýĆóìŤöČĂëČĂǰWi-Fi ĒúąøĀĆÿñŠćîđóČęĂĔßšĔîÖćøđßČęĂöêŠĂǰ
ēðøĒÖøöÝąìĈÖćøÙšîĀćÿĆââćèēé÷ÝąĒÿéÜÿëćîąǰĶļ��ķǰïîÝĂǰSerial MonitorǰđöČęĂÿćöćøë
đßČęĂöêŠĂǰWi-Fi ĕéšÝąĒÿéÜ×šĂÙüćöǰĶWiFi connectedķ ĒúąĒÿéÜĀöć÷đú×ǰ IP Address ìĊę ǰ
NodeMCU ESP32 ĕéšøĆïöćǰéĆÜĒÿéÜĔîøĎðìĊęǰ��� 
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øĎðìĊęǰ���ǰñúÖćøđßČęĂöêŠĂ Wi-Fi ĔîēĀöéǰSTP 

ñĎšÝĆéìĈĕéšìéÿĂïÖćøđßČęĂöêŠĂÖĆïåćî×šĂöĎúǰFirebase Realtime ēé÷ÿøšćÜēÙøÜÜćî
ìéúĂÜìĊęöĊßČęĂüŠćǰAuth-cactus đóČęĂìĈÖćøđßČęĂöêŠĂÖĆïĒĂðóúĉđÙßĆîïîǰAndroidǰēé÷ĕéšÿøšćÜìĊęĂ÷ĎŠ×ĂÜ
ĕôúŤĕüšÿĈĀøĆïđßČęĂöêŠĂ×šĂöĎúøąĀüŠćÜĂčðÖøèŤĒúąĒĂðóúĉđÙßĆîĒúąìĊęĂ÷ĎŠ×ĂÜĕôúŤÿĈĀøĆïÖćøÿŠÜÙŠćÝćÖ
đàîđàĂøŤêŠćÜǰėǰĕðĒÿéÜïîĒĂðóúĉđÙßĆî ĒúąĔîĀîšćĒÿéÜñúÖćøìĈÜćî×ĂÜøąïï ĒúąǰĀîšćÙüïÙčö
ÖćøìĈÜćî×ĂÜĂčðÖøèŤ àċęÜÝąöĊßČęĂìĊęĂ÷ĎŠ×ĂÜĕôúŤĒìîÙĈÿĆęÜǰñúÖćøìéÿĂïĒÿéÜéĆÜøĎðìĊęǰ��� 

 

 
øĎðìĊęǰ��� ßČęĂìĊęĂ÷ĎŠ×ĂÜĕôúŤìĊęđßČęĂöêŠĂøąĀüŠćÜĂčðÖøèŤĒúąǰFirebase 
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ÝćÖñúÖćøìéÿĂïÖćøđßČęĂöêŠĂøąĀüŠćÜǰNodeMCU ESP32 ÖĆïǰåćî×šĂöĎúǰéĆÜĒÿéÜĔî
øĎðìĊęǰ���ǰÿćöćøëÿøčðĕéšüŠćǰNodeMCU ESP32 ÿćöćøëÿŠÜÙĈÿĆęÜÖćøÿøšćÜßČęĂìĊęĂ÷ĎŠ×ĂÜĕôúŤĕð÷ĆÜ
åćî×šĂöĎúĕéšǰēé÷ÝąđĀĘîĕéšüŠćÙŠćđàîđàĂøŤêŠćÜǰėǰÝąĒÿéÜĔîÿŠüî×ĂÜßčéĕôúŤÙĈÿĆęÜìĊęÿøšćÜĕüšĒúąöĊÖćø
øć÷ÜćîÙŠćĒïïìĆîìĊìĆîĔéđöČęĂöĊÖćøđðúĊę÷îĒðúÜǰĒúą÷ĆÜÿćöćøëøĆïÙĈÿĆęÜÖćøìĈÜćîÝćÖÖćøÿĆęÜÜćî
ñŠćîĒĂðóúĉđÙßĆîñŠćîåćî×šĂöĎúĕéšǰ 

 
���ǰñúÖćøìéÿĂïÖćøĔßšÜćîđàîđàĂøŤĒúąĂčðÖøèŤõć÷ĔîēøÜđøČĂî 

ĔîÖćøìéÿĂïÖćøĔßšÜćîđàîđàĂøŤĒúąĂčðÖøèŤõć÷ĔîēøÜđøČĂîǰñĎšÝĆéìĈĕéšìĈÖćøìéÿĂï
ĒúąđÖĘïñúÖćøìéÿĂïÖćøêĉéêĆĚÜđàîđàĂøŤüĆéÙüćöđ×šöĒÿÜĔîêĈĒĀîŠÜǰA B C D ĒúąǰE õć÷Ĕî
ēøÜđøČĂîêšîĒïïǰēé÷ìéÿĂïÖćøĂŠćîÙŠćĒÿÜÝćÖĀúĂéĕôðúĎÖóČßõć÷ĔîēøÜđøČĂîĒÿéÜéĆÜøĎðìĊęǰ�.4 
ĒúąñúìĊęüĆéĕéšĒÿéÜéĆÜêćøćÜìĊęǰ��� 

 

 

øĎðìĊęǰ��� êĈĒĀîŠÜÖćøìéÿĂïêĉéêĆĚÜđàîđàĂøŤđóČęĂüĆéÙüćöđ×šöĒÿÜõć÷ĔîēøÜđøČĂî 

êćøćÜìĊęǰ���ǰÙüćöđ×šöĒÿÜĔîøą÷ąÙüćöÿĎÜĒúąêĈĒĀîŠÜìĊęêŠćÜÖĆîõć÷ĔîēøÜđøČĂî 
øą÷ąÙüćöÿĎÜ
ÝćÖĀúĂéĕô
(đàîêĉđöêø) 

Ùüćöđ×šöĒÿÜǰ(úĆÖàŤ) 

êĈĒĀîŠÜǰA êĈĒĀîŠÜǰB êĈĒĀîŠÜǰC êĈĒĀîŠÜǰD êĈĒĀîŠÜǰE 

10 360 353 378 370 896 
15 620 626 623 630 1078 
20 847 860 849 852 1564 

ÝćÖ×šĂöĎú×šćÜêšîìĈĔĀšĕéšđúČĂÖêĉéêĆĚÜđàîđàĂøŤÙüćöđ×šöĒÿÜìĊęêĈĒĀîŠÜǰB àċęÜÙČĂêĈĒĀîŠÜ
òŦũÜàšć÷ìćÜéšćîĀúĆÜ×ĂÜēøÜđøČĂîđóøćąÿćöćøëêĉéêĆĚÜĕéšÿąéüÖĒúąÖćøÝĆéüćÜÿć÷ĕôìĈĕéšÜŠć÷ǰĒúą
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éšü÷øą÷ąĀŠćÜÝćÖĀúĂéĕôìĊęÙüøÝąĀŠćÜÝćÖóČßÖøąïĂÜđóßøĂ÷ŠćÜîšĂ÷ǰ��ǰđàîêĉ đöêøǰëċÜǰ 
��ǰđàîêĉđöêøǰđóČęĂðŜĂÜÖĆîĕöŠĔĀšêšîÖøąïĂÜđóßøĕéšøĆïĒÿÜÝćÖĀúĂéĕôöćÖđÖĉîÙüćöÝĈđðŨîàċęÜĕöŠ
đĀöćąÿöêŠĂÖćøđÝøĉâđêĉïēêĒúąðŜĂÜÖĆîÙüćöøšĂîÝćÖĀúĂéĕôđöČęĂđðŗéĔßšÜćîêŠĂđîČęĂÜđðŨîøą÷ąđüúć
÷ćüîćîǰĒúąĔîÖćøêĉéêĆĚÜđàîđàĂøŤüĆéĂčèĀõĎöĉĕéšêĉéêĆĚÜìĊęêĈĒĀîŠÜǰC àċęÜÖĘÙČĂêĈĒĀîŠÜòŦũÜ×üćìćÜ
éšćîĀúĆÜ×ĂÜēøÜđøČĂîǰēé÷êĉéêĆĚÜìĊęøą÷ąÙüćöÿĎÜÝćÖóČĚîēøÜđøČĂîđðŨîøą÷ąðøąöćèǰ��ǰđàîêĉđöêøǰ
ēé÷êĈĒĀîŠÜÖćøêĉéêĆĚÜđàîđàĂøŤìĆĚÜǰ�ǰĒÿéÜéĆÜøĎðìĊęǰ��� üÜÖúöÿĊĒéÜĒÿéÜêĈĒĀîŠÜ×ĂÜđàîđàĂøŤüĆé
Ùüćöđ×šöĒÿÜĒúąüÜÖúöÿĊîĚĈđÜĉîĒÿéÜêĈĒĀîŠÜ×ĂÜđàîđàĂøŤüĆéĂčèĀõĎöĉ 

 

 

øĎðìĊęǰ��� êĈĒĀîŠÜÖćøêĉéêĆĚÜđàîđàĂøŤõć÷ĔîēøÜđøČĂî 

ñĎšÝĆéìĈĕéšìéÿĂïÖćøøąïć÷ĂćÖćýõć÷ĔîēøÜđøČĂî×èąĔßšÜćîìĊęÿëćîìĊęÖúćÜĒÝšÜĒúąöĊ
ĒééÝĆéǰēé÷ÝĆéđÖĘïñúÖćøìéÿĂïÖćøđðúĊę÷îĒðúÜĂčèĀõĎöĉđöČęĂđðŗéóĆéúöøąïć÷ĂćÖćýìĆĚÜǰ�ǰêĆüǰēé÷
ĂčèĀõĎöĉ đøĉęöêšî×èąìĈÖćøìéÿĂïìĊęüĆéĕéšÙČĂǰ�����ǰĂÜýćđàúđàĊ÷ÿǰÝćÖîĆĚîïĆîìċÖñúÖćø
đðúĊę÷îĒðúÜĂčèĀõĎöĉìčÖǰėǰ�ǰîćìĊđðŨîđüúćǰ��ǰîćìĊǰàċęÜĕéšñúÖćøìéÿĂïéĆÜêćøćÜìĊęǰ�.2 ĒúąÖøćô
ÖćøđðúĊę÷îĒðúÜÙŠćĂčèĀõĎöĉđöČęĂđðŗéĔßšÜćîóĆéúöđðŨîđüúćǰ��ǰîćìĊǰĒÿéÜéĆÜøĎðìĊęǰ��� 
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êćøćÜìĊęǰ���ǰÙŠćĂčèĀõĎöĉđöČęĂđðŗéĔßšÜćîóĆéúöøąïć÷ĂćÖćýõć÷ĔîēøÜđøČĂî 
øą÷ąđüúćǰ

(îćìĊ) 
ĂčèĀõĎöĉ 

ǰ(ĂÜýćđàúđàĊ÷ÿ) 
1 37.80 
2 37.80 
3 37.80 
4 37.80 
5 36.80 
6 36.80 
7 36.80 
8 36.80 
9 36.80 
10 36.90 
11 36.90 
12 36.90 
13 36.90 
14 36.90 
15 36.90 

 
 

 
øĎðìĊęǰ���ǰÖøćôÖćøđðúĊę÷îĒðúÜÙŠćĂčèĀõĎöĉđöČęĂđðŗéóĆéúöđðŨîđüúćǰ��ǰîćìĊ 
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ÝćÖñúÖćøìéÿĂïĔîêćøćÜìĊęǰ���ǰÿĆÜđÖêĕéšüŠćÝćÖÖćøđðŗéĔßšÜćîóĆéúöøąïć÷ĂćÖćýǰ 
èǰĂčèĀõĎöĉđøĉęöêšîìĊęǰ����ǰĂÜýćđàúđàĊ÷ÿǰÿøčðĕéšüŠćđöČęĂìéÿĂïÖćøĔßšÜćîēøÜđøČĂîĔîÿëćîìĊęÖúćÜĒÝšÜ
ĒúąöĊĒééöćÖÖćøđðŗéóĆéúößŠü÷øąïć÷ĂćÖćýìĆĚÜǰ�ǰêĆüõć÷ĔîēøÜđøČĂîÝą÷ĆÜĕöŠđóĊ÷ÜóĂêŠĂÖćøðøĆï
øąéĆïĂčèĀõĎöĉĔĀšúéúÜĕéšĒúąđîČęĂÜÝćÖÖćøĔßšÜćîÖúćÜĒÝšÜÝąöĊÙüćöøšĂîÿąÿöÙŠĂî×šćÜÿĎÜéĆÜîĆĚîÖćø
îĈĕðĔßšÜćîÝøĉÜǰĔîĂîćÙêĂćÝÝąöĊÖćøðøĆïđðúĊę÷î×îćé×ĂÜóĆéúöĀøČĂđðúĊę÷îÝćÖÖćøĔßšóĆéúö
øąïć÷ĂćÖćýĒïïíøøöéćđðŨîóĆéúöĕĂđ÷ĘîđðŨîêšîǰĒúąĀćÖêšĂÜÖćøúéđüúćĔîÖćøøąïć÷ĂćÖćý
ÿćöćøëìĈĕéšÝćÖÖćøÙĈîüèðøĉöćêøĂćÖćýõć÷ĔîēøÜđøČĂîđóČęĂîĈĕðÿĎŠÖćøđúČĂÖĔßš×îćé×ĂÜóĆéúö
øąïć÷ĂćÖćýìĊęđĀöćąÿöǰàċęÜóĆéúöìĊęđúČĂÖĔßšÙüøÝąöĊĂĆêøćÖćøøąïć÷ĂćÖćýìĊęđĀöćąÿöĒúąđóĊ÷ÜóĂ
êŠĂ×îćé×ĂÜēøÜđøČĂîìĊęĔßšǰēé÷êćøćÜìĊęǰ���ǰĒÿéÜêĆüĂ÷ŠćÜÙüćöÿĆöóĆîíŤøąĀüŠćÜðøĉöćêø×ĂÜĀšĂÜÖĆï
ĂĆêøćÖćøøąïć÷ĂćÖćý×ĂÜóĆéúöìĊęđĀöćąÿö 

êćøćÜìĊęǰ���ǰÙüćöÿĆöóĆîíŤøąĀüŠćÜðøĉöćêøĀšĂÜÖĆïðøĉöćèúöøąïć÷ĂćÖćýìĊęđĀöćąÿö×ĂÜóĆéúö 
ðøĉöćêøĀšĂÜ  

(úĎÖïćýÖŤđöêø) 
ðøĉöćèúöøąïć÷ĂćÖćýǰ= ðøĉöćêøĀšĂÜ (úĎÖïćýÖŤđöêø)ǰx 10 

(úĎÖïćýÖŤđöêøêŠĂßĆęüēöÜ) 
0.125 ���� 
1.000 �� 
8.000 �� 
15.000 ��� 

ÝćÖêćøćÜìĊęǰ���ǰĒÿéÜÙüćöÿĆöóĆîíŤøąĀüŠćÜðøĉöćêøĀšĂÜĒúąðøĉöćèúöøąïć÷ĂćÖćý
ìĊęđĀöćąÿöàċęÜÝąîĈöćóĉÝćøèćĔîÖćøđúČĂÖĔßšóĆéúöøąïć÷ĂćÖćýēé÷ĔîēÙøÜÜćîîĊĚǰñĎšÝĆéìĈĕéšÿøšćÜ
ēøÜđøČĂîìĊęöĊðøĉöćêøđìŠćÖĆïǰ�����ǰúĎÖïćýÖŤđöêøǰéĆÜîĆĚîóĆéúöìĊęđĀöćąÿöìĊęÝąĔßšøąïć÷ĂćÖćýĔî
ēøÜđøČĂîÙüøöĊðøĉöćèúöøąïć÷ĂćÖćýöćÖÖüŠćǰ����ǰúĎÖïćýÖŤđöêøêŠĂßĆęüēöÜǰàċęÜ×îćé×ĂÜóĆéúö
øąïć÷ĂćÖćýìĊęĒêÖêŠćÜÖĆîÝąĔĀšðøĉöćèúöøąïć÷ĂćÖćýìĊęĒêÖêŠćÜÖĆîĕðǰéĆÜîĆĚîÖćøđúČĂÖĔßšóĆéúö 
ĒêŠúą×îćéÝċÜöĊÙüćöÝĈđðŨîìĊęÝąêšĂÜóĉÝćøèćðøąÖĂïÖĆïðøĉöćêø×ĂÜēøÜđøČĂîǰēé÷ÙüćöÿĆöóĆîíŤ
øąĀüŠćÜ×îćé×ĂÜóĆéúöĒúąðøĉöćèúöøąïć÷ĂćÖćýĒÿéÜéĆÜêćøćÜìĊęǰ��� 

êćøćÜìĊęǰ���ǰÙüćöÿĆöóĆîíŤøąĀüŠćÜ×îćé×ĂÜóĆéúöĒúąðøĉöćèúöøąïć÷ĂćÖćý 
×îćéóĆéúöøąïć÷ĂćÖćýǰ

(đàîêĉđöêø) 
ðøĉöćèúöøąïć÷ĂćÖćý 
ǰ(úĎÖïćýÖŤđöêøêŠĂßĆęüēöÜ) 

12 230 
20 580 
25 920 
30 1,152 

ÝćÖêćøćÜìĊęǰ���ǰóïüŠćðøĉöćèúöøąïć÷ĂćÖćýÝą×ċĚîĂ÷ĎŠÖĆïÖćøđúČĂÖĔßšóĆéúöøąïć÷
ĂćÖćý×îćéêŠćÜǰėǰàċęÜÖćøêĆéÿĉîĔÝđúČĂÖĔßšÝą×ċĚîĂ÷ĎŠÖĆïúĆÖþèąÖćøîĈĕðĔßšÜćîĒúą×îćé×ĂÜ
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ēøÜđøČĂîǰēé÷×îćé×ĂÜēøÜđøČĂîÝąÿćöćøëïĂÖëċÜðøĉöćêø×ĂÜĂćÖćýõć÷ĔîēøÜđøČĂîĕéšǰéĆÜîĆĚîÖćø
đúČĂÖĔßšóĆéúöøąïć÷ĂćÖćýĀøČĂóĆéúöĕĂđ÷ĘîǰÝċÜÝĈđðŨîÝąêšĂÜóĉÝćøèćĔĀšđĀöćąÿöÖĆï×îćé×ĂÜ
ēøÜđøČĂî 

ÝćÖîĆĚîñĎšÝĆéìĈĕéšìéÿĂïÖćøĔßšÜćîđàîđàĂøŤüĆéÙüćöđ×šöĒÿÜēé÷ìéÿĂïĔîÿëćîìĊę
ÖúćÜĒÝšÜǰèǰßŠüÜđüúćìĊęĒêÖêŠćÜÖĆîǰēé÷ĕéšïĆîìċÖñúÖćøìéÿĂïÖćøĂŠćîÙŠćÙüćöđ×šöĒÿÜđðŨîđüúć 
ìčÖǰėǰ�ǰßĆęüēöÜêĆĚÜĒêŠßŠüÜđßšćÝîëċÜÖúćÜÙČîǰàċęÜñú×ĂÜÙüćöđ×šöĒÿÜǰèǰßŠüÜđüúćêŠćÜǰėǰĒÿéÜéĆÜêćøćÜ
ìĊęǰ���ǰĒúąÙüćöÿĆöóĆîíŤøąĀüŠćÜÙüćöđ×šöĒÿÜÖĆïßŠüÜđüúćêŠćÜǰėǰĒÿéÜéĆÜøĎðìĊęǰ��� 

 

êćøćÜìĊęǰ���ǰÙüćöÿĆöóĆîíŤøąĀüŠćÜÙüćöđ×šöĒÿÜÖĆïßŠüÜđüúć 
ßŠüÜđüúć 

( 6.00 î�ǰëċÜǰ�����ǰî�) 
Ùüćöđ×šöĒÿÜǰ 

(úĆÖàŤ) 
����ǰî� �� 
����ǰî� �� 
����ǰî� ��� 
����ǰî� ��� 
�����ǰî� ��� 
�����ǰî� ��� 
�����ǰî� ��� 
�����ǰî� ��� 
�����ǰî� ��� 
�����ǰî� ��� 
�����ǰî� ��� 
�����ǰî� ��� 
�����ǰî� �� 
�����ǰî� � 
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ßŠüÜđüúćǰ	6.00 î�ǰëċÜǰ�����ǰî�
  
øĎðìĊęǰ���ǰÙüćöÿĆöóĆîíŤøąĀüŠćÜÙüćöđ×šöĒÿÜÖĆïßŠüÜđüúć 

ÝćÖêćøćÜìĊęǰ���ǰÝąÿĆÜđÖêĕéšüŠćÙŠćÙüćöđ×šöĒÿÜìĊęđàîđàĂøŤĂŠćîĕéšĔîßŠüÜđüúćìĊęĒêÖêŠćÜ
ÖĆîîĆĚîǰÝąĕéšÙŠćđ×šöĒÿÜìĊęöĊÙŠćöćÖìĊęÿčéÙČĂǰ��� úĆÖàŤǰàċęÜĂ÷ĎŠĔîßŠüÜđüúćðøąöćèǰ�����ǰî�ǰđðŨî
ßŠüÜđüúćÖúćÜüĆîǰēé÷ðÖêĉĒúšüêšîÖøąïĂÜđóßøÝąĕéšøĆïĒÿÜĒééöćÖìĊęÿčéĔîßŠüÜđüúćîĊĚ ǰìĆĚÜîĊĚĂćÝÝą
×ċĚîĂ÷ĎŠÖĆïðŦÝÝĆ÷ìćÜÿõćóĂćÖćýĂČęîǰėǰĂćìĉǰüĆîìĊęöĊđöÛöćÖǰĂćÝìĈĔĀšðøĉöćèĒÿÜĒééîĆĚîĒêÖêŠćÜÖĆî
ĕð ēé÷ÝćÖÖøćôĔîøĎðìĊęǰ���ǰÝąÿĆÜđÖêĕéšüŠćÙüćöđ×šöĒÿÜöĊÙŠćđóĉęö×ċĚîĂ÷ŠćÜêŠĂđîČęĂÜêĆĚÜĒêŠßŠüÜđüúćǰ
����ǰî�ǰĒúąöĊÙŠćöćÖìĊęÿčéĔîßŠüÜđüúćǰ�����ǰî�ǰÝîđöČęĂëċÜßŠüÜđüúćðøąöćèǰ�����ǰî�ǰÙüćöđ×šöĒÿÜǰ
úéúÜĂ÷ŠćÜêŠĂđîČęĂÜǰĒúąöĊÙŠćîšĂ÷ìĊęÿčéÙČĂǰ�ǰúĆÖàŤǰĔîßŠüÜđüúćÖúćÜÙČîĀúĆÜǰ�����ǰî�ǰàċęÜđðŨîßŠüÜđüúć
ĀúĆÜÝćÖóøąĂćìĉê÷ŤêÖǰéĆÜîĆĚîÖćøđðŗéĔßšÜćîĀúĂéĕôðúĎÖóČßĔîßŠüÜđüúćìĊęĒÿÜĕöŠđóĊ÷ÜóĂǰĂćìĉǰßŠüÜ
đßšćêøĎŠǰĀøČĂßŠüÜÖúćÜÙČîǰÝąßŠü÷ìéĒìîĒÿÜĒééĔîđüúćÖúćÜüĆîĕéšĒúąéšü÷ÙčèÿöïĆêĉ×ĂÜĀúĂéĕô
ðúĎÖóČßìĊęÝąĔĀšĒÿÜìĊęöĊÿĊĒúąÙüćö÷ćüÙúČęîĒêÖêŠćÜÖĆîêćöÙüćöÝĈđðŨî×ĂÜÖćøđÝøĉâđêĉïēêìĆĚÜêšîĒúą
éĂÖ×ĂÜÖøąïĂÜđóßøàċęÜÝąßŠü÷ĔĀšêšîÖøąïĂÜđóßøÿćöćøëđÝøĉâđêĉïēêĕéšĒöšĔîüĆîìĊęĒÿÜĕöŠđóĊ÷ÜóĂ 
ÖĘêćö 

ÝćÖîĆĚîñĎšÝĆéìĈĕéšìĈÖćøìéÿĂïÖćøìĈÜćî×ĂÜđàĘîđàĂøŤüĆéÙüćößČĚîĔîéĉîĒúąđÖĘïñú
ÖćøìéÿĂïÖćøÖćøĂŠćîÙŠćÙüćößČĚîĔîéĉîìĊęúąêĈĒĀîŠÜìĆĚÜĀöéǰ�ǰêĈĒĀîŠÜǰĕéšĒÖŠǰêĈĒĀîŠÜǰA B C D 
ĒúąǰE õć÷ĔîÖøąëćÜðúĎÖÖøąïĂÜđóßøĒÿéÜéĆÜøĎðìĊęǰ���ǰēé÷ìéÿĂïøŠüöÖĆïÖćøìĈÜćî×ĂÜøąïïĔĀš
îĚĈđðŨîđüúćǰ�ǰîćìĊǰĒúąñúìĊęüĆéĕéšĒÿéÜéĆÜêćøćÜìĊęǰ��� 
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øĎðìĊęǰ���ǰêĈĒĀîŠÜÖćøüĆéÙŠćÙüćößČĚîĔîéĉîõć÷ĔîÖøąëćÜÖøąïĂÜđóßø 

êćøćÜìĊęǰ���ǰÙŠćÙüćößČĚîĔîéĉîìĆĚÜǰ�ǰêĈĒĀîŠÜđöČęĂđðŗéĔßšÜćîøąïïĔĀšîĚĈõć÷ĔîēøÜđøČĂî 
đüúć 
(îćìĊ) 

ÙŠćÙüćößČĚîĔîéĉîǰ(đðĂøŤđàĘîêŤ) 
êĈĒĀîŠÜǰA êĈĒĀîŠÜǰB êĈĒĀîŠÜǰC êĈĒĀîŠÜǰD êĈĒĀîŠÜǰE 

1 1 1 1 1 1 
2 28 28 28 27 29 
3 52 53 53 53 54 
4 75 77 76 77 77 
5 95 96 96 96 98 

ÝćÖ×šĂöĎúĔîêćøćÜìĊę ǰ���ǰđöČęĂđðŗéĔßšÜćîøąïïĔĀšîĚĈđðŨîđüúćǰ�ǰîćìĊǰĒúąđÖĘïÙŠć
ÙüćößČĚîĔîéĉîìĊęúąêĈĒĀîŠÜìĆĚÜĀöéǰ�ǰêĈĒĀîŠÜǰđðŨîđüúćìčÖǰ�ǰîćìĊǰÝąÿĆÜđÖêĕéšüŠćÙŠćÙüćößČĚîĔîéĉî
ÙŠĂ÷ėđóĉęö×ċĚîĂ÷ŠćÜêŠĂđîČęĂÜÝćÖđøĉęöêšîÖŠĂîĔĀšîĚĈÙŠćÙüćößČĚîĔîéĉîöĊÙŠćđìŠćÖĆïǰ�ǰđðĂøŤđàĘîêŤìĆĚÜǰ�ǰ
êĈĒĀîŠÜǰĒúąđöČęĂđðŗéĔßšÜćîÝîÙøïǰ�ǰîćìĊǰÙŠćÙüćößČĚîĔîéĉîđÞúĊę÷ìĆĚÜǰ�ǰêĈĒĀîŠÜöĊÙŠćðøąöćèǰ��ǰ
đðĂøŤđàĘîêŤǰēé÷ÝćÖñúÖćøìéÿĂïÝąóïüŠćêĈǰèǰêĈĒĀîŠÜǰE àċęÜÝąĂ÷ĎŠïøĉđüèêøÜÖúćÜ×ĂÜÖøąëćÜ
ÖøąïĂÜđóßøÝąöĊÙŠćÙüćößČĚîĔîéĉîöćÖÖüŠćêĈĒĀîŠÜĂČęîǰėǰđóĊ÷ÜđúĘÖîšĂ÷ēé÷ðøąöćèǰ�ǰëċÜǰ�ǰ
đðĂøŤ đàĘîêŤ ǰàċę ÜÿćöøëÿøčðñúÝćÖÖćøìéÿĂïĕéš üŠ ćÖćøĔßš ÜćîøąïïĔĀšîĚ Ĉ ēé÷ÖćøêĉéêĆĚ Ü 
ßčéöĉîĉÿðøĉÜđÖĂøŤÝĈîüîǰ�ǰêĆüǰõć÷ĔîēøÜđøČĂîǰöĊÙüćöÿćöćøëđóĊ÷ÜóĂĔîÖćøÖøąÝć÷êĆü×ĂÜúąĂĂÜ
îĚĈĔĀšÙøĂïÙčúöïøĉđüèóČĚîìĊęìĆĚÜĀöé×ĂÜÖøąëćÜÖøąïĂÜđóßøǰéĆÜîĆĚîÖøąïĂÜđóßøìĊęðúĎÖĔîÖøąëćÜ
ÝąĕéšøĆïðøĉöćèîĚĈìĊęđóĊ÷ÜóĂĔîìčÖǰėǰêšîǰĒúąîĂÖÝćÖîĆĚîñĎšÝĆéìĈĕéšđÖĘïñúÙŠćÙüćößČĚîĔîéĉîìĆĚÜǰ�ǰ
êĈĒĀîŠÜéĆÜđéĉöĀúĆÜÝćÖìĊęĔĀšîĚĈÖøąïĂÜđóßøÝîÖøąìĆęÜÙŠćÙüćößČĚîĔîéĉîöĊÙŠćðøąöćèǰ��ǰđðĂøŤđàĘîêŤǰ
đóČęĂìĊęÝąÿĆÜđÖêÖćøđðúĊę÷îĒðúÜÙŠćÙüćößČĚîĔîéĉîìĊęñŠćîĕðĒêŠúąüĆîǰēé÷ĕéšđÖĘïñúÙŠćÙüćößČĚîĔîéĉîǰèǰ
đüúćǰ�����ǰî�ǰđðŨîøą÷ąđüúćǰ�ǰüĆîĀúĆÜÝćÖĔĀšîĚĈǰàċęÜñúìĊęüĆéĕéšĒÿéÜéĆÜêćøćÜìĊęǰ��� 
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êćøćÜìĊęǰ���ǰÙŠćÙüćößČĚîĔîéĉîìĆĚÜǰ�ǰêĈĒĀîŠÜĀúĆÜÝćÖÖćøĔĀšîĚĈñŠćîĕðđðŨîøą÷ąđüúćǰ�ǰüĆî 

üĆîìĊę ÙŠćÙüćößČĚîĔîéĉîǰ(đðĂøŤđàĘîêŤ) 
êĈĒĀîŠÜǰA êĈĒĀîŠÜǰB êĈĒĀîŠÜǰC êĈĒĀîŠÜǰD êĈĒĀîŠÜǰE 

1 75 76 75 75 78 
2 49 48 48 49 50 
3 23 21 23 23 23 
4 5 4 4 5 6 
5 1 1 1 1 1 

 
ÝćÖêćøćÜìĊęǰ���ǰǰÝąÿĆÜđÖêĕéšüŠćđöČęĂđüúćñŠćîĕðǰ�ǰüĆîĀúĆÜÝćÖĔĀšîĚĈÖøąïĂÜđóßøÙŠć

ÙüćößČĚîĔîéĉîÝąöĊÙŠćðøąöćèǰ�ǰëċÜǰ�ǰđðĂøŤđàĘîêŤĔîĒêŠúąêĈĒĀîŠÜǰàċęÜïŠÜïĂÖĕéšüŠćéĉîđøĉęööĊÿõćüą
ĒĀšÜĒúą×ćéîĚĈǰëċÜĒöšüŠćÝćÖÖøąïĂÜđóßøđðŨîóČßìĊęĕöŠĕéšêšĂÜÖćøîĚĈĔîðøĉöćèöćÖìčÖüĆîÖĘêćöǰĒêŠÙŠć
ÙüćößČĚîĔîéĉîìĊęđĀöćąÿöêŠĂÖćøđÝøĉâđêĉïēêÙüøöĊÙŠćĕöŠîšĂ÷ÖüŠćǰ��ǰđðĂøŤđàĘîêŤǰđóøćąĀćÖüŠćîšĂ÷
ÖüŠćîĊĚĂćÝÝąÿŠÜñúĔĀšÖøąïĂÜđóßøđÖĉéÖćøßąúĂĒúąĀ÷čéÖćøđÝøĉâđêĉïēêĕéšǰéĆÜîĆĚîĒúšüñĎšðúĎÖÙüøÝą
ĔĀšîĚĈÖøąïĂÜđóßøĔîðøĉöćèìĊęđĀöćąÿöđðŨîđüúćǰ�ǰÙøĆĚÜêŠĂÿĆðéćĀŤǰàċęÜÖćøĔĀšîĚĈĒêŠúąÙøĆĚÜÙüøÝąđüšî
øą÷ąĀŠćÜðøąöćèǰǰ�ǰëċÜǰ�ǰüĆîǰìĆĚÜîĊĚÖćøóĉÝćøèćÖćøĔĀšîĚĈĔîĒêŠúąÙøĆĚÜĂćÝ×ċĚîĂ÷ĎŠÖĆïðŦÝÝĆ÷
ÿõćóĒüéúšĂöĒúąÿõćóĂćÖćýĔîĒêŠúąüĆîǰàċęÜēé÷ðÖêĉĒúšüĀćÖĂ÷ĎŠĔîùéĎøšĂîÖøąïĂÜđóßøÿćöćøë
ìîêŠĂÿõćóĂćÖćýĕéšÙŠĂî×šćÜéĊĒúąÙüøöĊÖćøĔĀšîĚĈǰ�ǰëċÜǰ�ǰÙøĆĚÜêŠĂÿĆðéćĀŤǰÿŠüîĔîùéĎòîĒúąùéĎ
ĀîćüÝąöĊÙŠćÙüćößČĚîĒúąðøĉöćèĕĂîĚĈĂĉęöêĆüĔîĂćÖćýöćÖÖüŠćùéĎøšĂîǰÝċÜĕöŠÙüøĔĀšîĚĈïŠĂ÷ 
ĀøČĂĔĀšîĚĈĒÖŠÖøąïĂÜđóßøĔîðøĉöćèìĊęöćÖđÖĉîĕðđóøćąĂćÝÝąÿŠÜñúêŠĂÖćøđÝøĉâ đêĉïēê
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ïììĊęǰ� 

ÿøčðñúĒúą×šĂđÿîĂĒîą 

5.1 ÿøčðñú 
ðøĉââćîĉóîíŤöĊđðŜćĀöć÷đóČęĂýċÖþćĒúąÙĉéÙšîĂčðÖøèŤđóČęĂĔßšÿĈĀøĆïÿĆÜđÖêÖćøèŤ

ÙüïÙčöēøÜđøČĂîÖøąïĂÜđóßøìĊęÿćöćøëêøüÝÿĂïÙŠćÙüćöđ×šöĒÿÜǰĂčèĀõĎöĉǰÙüćößČĚîĔîĂćÖćýǰĒúą
ÙüćößČĚîĔîéĉîõć÷ĔîēøÜđøČĂîǰēé÷Öćøðøąöüúñúéšü÷ǰNodeMCU ESP��ǰìĊęìĈÜćîøŠüöÖĆïđàîđàĂøŤ
üĆéÙüćöđ×šöĒÿÜǰđàîđàĂøŤüĆéĂčèĀõĎöĉĒúąÙüćößČĚîĔîĂćÖćýǰĒúąđàîđàĂøŤüĆéÙüćößČĚîĔîéĉî 
àċęÜĂčðÖøèŤéĆÜÖúŠćüÝąìĈÜćîøŠüöÖĆïóĆéúöøąïć÷ĂćÖćýǰĀúĂéĕôðúĎÖóČßǰĒúąðŦūöîĚĈǰēé÷øąïïÝąÿŠÜ
×šĂöĎúĕð÷ĆÜåćî×šĂöĎúĒïïêćöđüúćÝøĉÜđóČęĂĒÿéÜÙŠćÝćÖđàîđàĂøŤêŠćÜǰėǰĒúąÿćöćøëÙüïÙčöĂčðÖøèŤ
ĔîēøÜđøČĂîēé÷ÖćøÿĆęÜÖćøñŠćîĒĂðóúĉđÙßĆî 

ñĎšÝĆéìĈĕéšĂĂÖĒïïĒúąÝĆéìĈĂčðÖøèŤÿĈĀøĆïÿĆÜđÖêÖćøèŤÙüïÙčöēøÜđøČĂîÖøąïĂÜđóßø
ēé÷ĕéšìĈÖćøìéÿĂïÖćøìĈÜćî×ĂÜßčéÙĈÿĆęÜÙüïÙčöĂčðÖøèŤêćöđÜČęĂîĕ×ÖćøìĈÜćîĔîēĀöéĂĆêēîöĆêĉ
ēé÷ĕéšìéÿĂïÖćøìĈÜćîĔîÿŠüî×ĂÜĂčðÖøèŤøŠüöÖĆïÖćøìĈÜćîÙüïÙčöñŠćîĒĂðóúĉđÙßĆîǰàċęÜĔîÿŠüî
×ĂÜÖćøìéÿĂïÖćøìĈÜćî×ĂÜĂčðÖøèŤìĊęĒÿéÜĔîøĎðǰ���ǰĂčðÖøèŤÿćöćøëìĈÜćîøŠüöÖĆîĕéšǰēé÷Öćø
đðŗéĔßšÜćîĀúĂéĕôðúĎÖóČßÝąđðŨîĕðêćöÙŠćđÖèæŤìĊęÖĈĀîéđöČęĂÙŠćĒÿÜöĊÙŠćîšĂ÷ÖüŠćǰ�,���ǰúĆÖàŤǰ
ĀúĂéĕôÝąđðŗéìĈÜćîēé÷ĂĆêēîöĆêĉǰđßŠîđéĊ÷üÖĆïÖćøÙüïÙčöóĆéúöøąïć÷ĂćÖćýǰđöČęĂĂčèĀõĎöĉöĊÙŠć
öćÖÖüŠćǰ��ǰĂÜýćđàúđàĊ÷ÿǰóĆéúöøąïć÷ĂćÖćýìĆĚ Üǰ�ǰêĆüÝąÜćîēé÷ĂĆêēîöĆêĉǰĒúąĔîÿŠüî×ĂÜÖćø
ÙüïÙčöøąïïĔĀšîĚĈÝąđðŨîĕðêćöÙŠćđÖèæŤìĊęñĎšĔßšÖĈĀîéēé÷đöČęĂÙŠćÙüćößČĚîĔîéĉîöĊÙŠćîšĂ÷ÖüŠćǰ��ǰ
đðĂøŤđàĘîêŤðŦūöîĚĈÝąđðŗéìĈÜćîēé÷ĂĆêēîöĆêĉǰĒúąñĎšÝĆéìĈĕéšìéÿĂïÖćøđßČęĂöêŠĂøąĀüŠćÜǰNodeMCU 
ESP��ǰÖĆïåćî×šĂöĎúǰàċęÜñúÖćøìéÿĂïìĊęĒÿéÜĔîøĎðìĊęǰ���ǰóïüŠćǰNodeMCU ESP��ǰÿćöćøë
đßČęĂöêŠĂĒúąÿČęĂÿćøøĆïÿŠÜÙĈÿĆęÜêŠćÜǰėǰĕð÷ĆÜǰåćî×šĂöĎúĒïïêćöđüúćÝøĉÜĕéšǰēé÷ĔîÿŠüîîĊĚÝąöĊÖćø 
ĂĆðđéêÙŠć×ĂÜđàîđàĂøŤĒïïìĆîìĊìĆîĔéđöČęĂöĊÖćøđðúĊę÷îĒðúÜǰĒúąĔîÿŠüî×ĂÜÖćøìéÿĂïÖćøìĈÜćî
×ĂÜĒĂðóúĉđÙßĆîǰñĎšÝĆéìĈĕéšìéÿĂïÖćøđßČęĂöêŠĂøąĀüŠćÜåćî×šĂöĎúǰFirebase Realtime ÖĆïĒĂð
óúĉđÙßĆîēé÷ñúÖćøìéÿĂïĔîÿŠüîéĆÜÖúŠćüóïüŠćĒĂðóúĉđÙßĆîÿćöćøëÿĆęÜÖćøÙüïÙčöĂčðÖøèŤñŠćîÖćø
ÿŠÜÙĈÿĆęÜÙüïÙčöĕð÷ĆÜåćî×šĂöĎúĒúąǰNodeMCU ESP��ǰĒïïêćöđüúćÝøĉÜĒúąÿćöćøëĒÿéÜÙŠć
đàîđàĂøŤìĊęđÖĘïĔîåćî×šĂöĎúñŠćîĒĂðóúĉđÙßĆîĕéšĒïïêćöđüúćÝøĉÜǰîĂÖÝćÖîĊĚñĎšÝĆéìĈĕéšìĈÖćøïĆîìċÖ
ñúÙŠć×ĂÜđàîđàĂøŤĒúąÖćøìĈÜćî×ĂÜĂčðÖøèŤêŠćÜǰėǰõć÷ĔîēøÜđøČĂîìĊęìéÿĂïÖćøĔßšÜćîǰèǰÿëćîìĊę
ÖúćÜĒÝšÜǰēé÷öĊÖćøïĆîìċÖñúÿĂÜÿŠüîéšü÷ÖĆîÿŠüîĒøÖÙČĂÖćøïĆîìċÖñúÙŠćĂčèĀõĎöĉĒúąÙüćößČĚîĔî
ĂćÖćýđöČęĂđðŗéĔßšÜćîóĆéúöøąïć÷ĂćÖćýõć÷ĔîēøÜđøČĂîǰàċęÜÝćÖñúÖćøìéÿĂïìĊęĒÿéÜĔîêćøćÜìĊęǰ���ǰ
ðøćÖäüŠćǰÖćøđðŗéĔßšÜćîóĆéúöøąïć÷ĂćÖćýìĆĚÜÿĂÜêĆüõć÷ĔîēøÜđøČĂîÝą÷ĆÜĕöŠđóĊ÷ÜóĂêŠĂÖćøðøĆï
øąéĆïĂčèĀõĎöĉĔĀšúéúÜĕéšđîČęĂÜÝćÖÖćøĔßšÜćîÖúćÜĒÝšÜöĊÙüćöøšĂîÿąÿöÙŠĂî×šćÜÿĎÜǰĒúąÿŠüîìĊęÿĂÜ
ÖćøïĆîìċÖÙŠćÙüćöÿĆöóĆîíŤøąĀüŠćÜÙüćöđ×šöĒÿÜÖĆïßŠüÜđüúćǰàċęÜñúÖćøìéÿĂïìĊęĒÿéÜĔîêćøćÜìĊęǰ���ǰ
ĒúąÝćÖÙüćöÿĆöóĆîíŤìĊęĒÿéÜĔîøĎðìĊęǰ���ǰóïüŠćÙŠćÙüćöđ×šöĒÿÜìĊęđàîđàĂøŤĂŠćîĕéšÝąöĊÙŠćöćÖìĊęÿčéÙČĂǰ
���ǰúĆÖàŤǰàċęÜĂ÷ĎŠĔîßŠüÜđüúćðøąöćèǰ�����ǰî�ǰàċęÜđðŨîßŠüÜđüúćÖúćÜüĆîìĊęÖøąïĂÜđóßøÝąĕéšøĆïĒÿÜ

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



 

 

69 

öćÖìĊęÿčéĔîßŠüÜđüúćîĊĚǰÿćöćøëÿøčðĕéšüŠćÙŠćÙüćöđ×šöĒÿÜÝąöĊÙŠćđóĉęö×ċĚîĂ÷ŠćÜêŠĂđîČęĂÜĒúąúéúÜÝîöĊ
ÙŠćîšĂ÷ìĊęÿčéÙČĂǰ�ǰúĆÖàŤǰĔîßŠüÜđüúćðøąöćèǰ����ǰî�ǰéĆÜîĆĚîÖćøĔĀšĒÿÜÝćÖĀúĂéĕôðúĎÖóČßĔî
ßŠüÜđüúćìĊęĒÿÜĒééĕöŠđóĊ÷ÜóĂêŠĂÖćøđÝøĉâđêĉïēêÝċÜöĊÙüćöÿĈÙĆâĂ÷ŠćÜ÷ĉęÜđóøćąÝąßŠü÷ĔĀšêšî
ÖøąïĂÜđóßøÿćöćøëđÝøĉâđêĉïēêĕéšĒöšĔîüĆîìĊęĒÿÜĕöŠđóĊ÷ÜóĂÖĘêćöǰĒúąĔîÿŠüîÿčéìšć÷ÙČĂÖćø
ìéÿĂïÖćøìĈÜćî×ĂÜđàîđàĂøŤüĆéÙüćößČĚîĔîéĉîĒúąđÖĘïñúÙŠćÙüćößČĚîĔîéĉîǰàċęÜñúÖćøìéÿĂïÖćø
đðŗéĔßšÜćîøąïïĔĀšîĚĈĒÿéÜĔîêćøćÜìĊęǰ���ǰàċęÜÝąóïüŠćĀúĆÜđðŗéĔßšÜćîøąïïĔĀšîĚĈÝîÙŠćÙüćößČĚîĔîéĉî
öĊÙŠćöćÖÿčéđìŠćÖĆïǰ��ǰđðĂøŤđàĘîêŤÝćÖîĆĚîÿĆÜđÖêñúìĊęĕéšÝąóïüŠćÙŠćÙüćößČĚîĔîéĉîìĊęñŠćîĕðđðŨîđüúćǰ 
�ǰüĆîĀúĆÜÝćÖĔĀšîĚĈǰöĊÙŠćúéĂ÷ŠćÜêŠĂđîČęĂÜǰÝîđöČęĂñŠćîĕðǰ�ǰüĆîÙŠćÙüćößČĚîöĊÙŠćðøąöćèǰ�ǰëċÜǰ�ǰ
đðĂøŤđàĘîêŤǰàċęÜđðŨîđüúćìĊęđĀöćąÿöìĊęÝąĔĀšîĚĈĒÖŠêšîÖøąïĂÜđóßøǰđîČęĂÜÝćÖÖøąïĂÜđóßøÙüøĕéšøĆïîĚĈ
ĔîðøĉöćèìĊęđóĊ÷ÜóĂǰ�ǰÙøĆĚÜêŠĂÿĆðéćĀŤǰĒúąĕöŠÙüøðúŠĂ÷ĔĀšÙŠćÙüćößČĚîĔîéĉî×ĂÜÖøąïĂÜđóßøöĊÙŠć 
êęĈÖüŠćǰ��ǰđðĂøŤđàĘîêŤđðŨîđüúćêĉéêŠĂÖĆî÷ćüîćîǰđóøćąÖćøĔĀšîĚĈĔîðøĉöćèöćÖđÖĉîĕðĒúąÖćø×ćé
îĚĈđðŨîđüúćîćîĂćÝÝąìĈĔĀšÖøąïĂÜđóßøđÖĉîÖćøßąúĂĒúąĀ÷čéÖćøđÝøĉâđêĉïēêĔîìĊęÿčé 

���ǰ×šĂđÿîĂĒîą 
Ĕî×èąîĊĚÖćøđðŗéĔßšÜćîóĆéúöøąïć÷ĂćÖćýìĆĚÜǰ�ǰêĆüÝą÷ĆÜĕöŠđóĊ÷ÜóĂêŠĂÖćøßŠü÷ðøĆï

øąéĆïĂčèĀõĎöĉĔîēøÜđøČĂîĔĀšúéúÜǰéĆÜîĆĚîÖćøîĈĕðĔßšÜćîÝøĉÜĔîĂîćÙêĂćÝÝąöĊÖćøðøĆïđðúĊę÷î×îćé
×ĂÜóĆéúöĀøČĂđðúĊę÷îÝćÖóĆéúöøąïć÷ĂćÖćýĒïïíøøöéćđðŨîóĆéúöĕĂđ÷ĘîǰđóČęĂđóĉęöðøąÿĉìíĉõćóĔî
Öćøøąïć÷ĂćÖćýõć÷ĔîēøÜđøČĂîǰĔîÿŠüî×ĂÜĒĂðóúĉđÙßĆîĂćÝÝąöĊÖćøđóĉęöôŦÜÖŤßĆîÖćøêĆĚÜÙŠćđüúćĔî
Öćøđðŗéðŗé×ĂÜĂčðÖøèŤǰĒúąđóĉęöôŦÜÖŤßĆîÿĈĀøĆïüĉđÙøćąĀŤĒúąøć÷ÜćîÿõćóĂćÖćýđóČęĂßŠü÷
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#include <DHT.h> 
#include <WiFi.h> 
#include <IOXhop_FirebaseESP32.h> 
#include <BH1750FVI.h> 
#include <NTPtimeESP32.h> 
 
NTPtime NTPch("ch.pool.ntp.org");   // Server NTP 
strDateTime dateTime; 
 
// Set wifi // 
#define WIFI_STA_NAME "BOW" 
#define WIFI_STA_PASS "0948154588" 
// DHT sensor// 
#define DHTPIN 15  
#define DHTTYPE DHT22   // DHT 22  (AM2302), AM2321 
// Soil sensor // 
#define SoilSensorPin 25 
#define Pin 34 
 //Firebase// 
#define FIREBASE_HOST "auth-cactus-default-rtdb.firebaseio.com" 
#define FIREBASE_AUTH "VUem0yW35eM3PWnOCTL72Nu7vduwjWrarXVQcX3e" 
 
// Set Relay 3 Chanal// 
int Lamp = 19; 
int FAN1 = 18; 
int FAN2 = 5; 
int Pump = 13; 
 
// Set soil sensor // 
int SoilPercentValue1 = 0; 
int CurrentSoilValue1 = 0; 
int MapReadSoilValue1 = 0; 
 
int SoilPercentValue2 = 0; 
int CurrentSoilValue2 = 0; 
int MapReadSoilValue2 = 0; 
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int sum; 
float avg; 
 
// Set Treshold from app// 
int      A; 
int      B; 
int      C; 
 
// Set mode // 
int     valauto; 
int     val; 
int     val1; 
int     val2; 
int     val3; 
int     val4; 
 
 
//******************************** 
DHT dht(DHTPIN, DHTTYPE); 
BH1750FVI LightSensor(BH1750FVI::k_DevModeContLowRes); 
 
//******************************** 
 
void setup() { 
 
  Serial.begin(115200); 
  pinMode(Lamp,OUTPUT); 
  pinMode(FAN1,OUTPUT); 
  pinMode(FAN2,OUTPUT); 
  pinMode(Pump,OUTPUT); 
  digitalWrite(Lamp,HIGH); //ĔĀšøĊđú÷ŤĕöŠìĈÜćîÖŠĂîđÿöĂ 
  digitalWrite(FAN1,HIGH); //ĔĀšøĊđú÷ŤĕöŠìĈÜćîÖŠĂîđÿöĂ 
  digitalWrite(FAN2,HIGH); //ĔĀšøĊđú÷ŤĕöŠìĈÜćîÖŠĂîđÿöĂ 
  digitalWrite(Pump,HIGH); //ĔĀšøĊđú÷ŤĕöŠìĈÜćîÖŠĂîđÿöĂ 
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  Serial.println(); 
  Serial.println(); 
  Serial.print("Connecting to "); 
  Serial.println(WIFI_STA_NAME); 
 
  WiFi.mode(WIFI_STA); 
  WiFi.begin(WIFI_STA_NAME, WIFI_STA_PASS); 
 
  while (WiFi.status() != WL_CONNECTED) { 
    delay(500); 
    Serial.print("."); 
    
     
  } 
  Serial.println(""); 
  Serial.println("WiFi connected"); 
  Serial.println("IP address: "); 
  Serial.println(WiFi.localIP()); 
   
  Firebase.begin(FIREBASE_HOST, FIREBASE_AUTH); 
   
 
  //Set Status value// 
 
  String s1 = String(valauto); 
  String s2 = String(val); 
  String s3 = String(val1); 
  String s4 = String(val2); 
  String s5 = String(val3); 
  String s6 = String(A); 
  String s7 = String(B); 
  String s8 = String(C); 
  String s9 = String(val4); 
   
  Firebase.setString("S1_Auto",s1);  
  Firebase.setString("S1_Manual",s2);  
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  Firebase.setString("S2_Lamp",s3);   
  Firebase.setString("S3_Fan1",s4);  
  Firebase.setString("S4_Fan2",s5); 
  Firebase.setString("S5_Pump",s9); 
  Firebase.setString("Auto light",s6); 
  Firebase.setString("Auto temp",s7); 
  Firebase.setString("Auto soil",s8); 
   
   
  dht.begin(); 
  LightSensor.begin(); 
} 
void hand() 
 
{ 
val=Firebase.getString("S1_Manual").toInt();  
 if (val==0) 
 { 
  val1=Firebase.getString("S2_Lamp").toInt();                                        //Reading the 
value of the varialble Status from the firebase 
  if(val1==1)                                                             // If, the Status is 1, turn on 
the Relay3 
     { 
      digitalWrite(Lamp,LOW); 
      //Serial.println("light : ON"); 
      Firebase.setString("Status Lamp","1"); 
    } 
 else if(val1==0)                                                      // If, the Status is 0, turn Off 
the Relay3 
    {                                       
      digitalWrite(Lamp,HIGH); 
      //Serial.println("light : OFF"); 
      Firebase.setString("Status Lamp","0"); 
    } 
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val2=Firebase.getString("S3_Fan1").toInt();                                //Reading the value of 
the varialble Status from the firebase 
   
  if(val2==1)                                                             // If, the Status is 1, turn on 
the Relay4 
     { 
      digitalWrite(FAN1,LOW); 
      //Serial.println("FAN1 : ON"); 
      Firebase.setString("Status Fan1","1"); 
    } 
    else if(val2==0)                                                      // If, the Status is 0, turn Off 
the Relay4 
    {                                       
      digitalWrite(FAN1,HIGH); 
      //Serial.println("FAN1 : OFF"); 
      Firebase.setString("Status Fan1","0"); 
    }         
   
val3=Firebase.getString("S4_Fan2").toInt();                                //Reading the value of 
the varialble Status from the firebase 
   
  if(val3==1)                                                             // If, the Status is 1, turn on 
the Relay3 
     { 
      digitalWrite(FAN2,LOW); 
      //Serial.println("FAN2 : ON"); 
      Firebase.setString("Status Fan2","1"); 
    } 
    else if(val3==0)                                                      // If, the Status is 0, turn Off 
the Relay3 
    {                                       
      digitalWrite(FAN2,HIGH); 
      //Serial.println("FAN2 : OFF"); 
      Firebase.setString("Status Fan2","0"); 
    } 
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val4=Firebase.getString("S5_Pump").toInt();                                //Reading the value 
of the varialble Status from the firebase 
   
  if(val4==1)                                                             // If, the Status is 1, turn on 
the Relay3 
     { 
      digitalWrite(Pump,LOW); 
      //Serial.println("Pump : ON"); 
      Firebase.setString("Status Pump","1"); 
    } 
    else if(val4==0)                                                      // If, the Status is 0, turn Off 
the Relay3 
    {                                       
      digitalWrite(Pump,HIGH); 
      //Serial.println("Pump : OFF"); 
      Firebase.setString("Status Pump","0"); 
    } 
   
 else if(val==1) 
 { 
  //Serial.println("Mode Manual :OFF"); 
  } 
  } 
} 
void automation() 
  
 { 
  float h = dht.readHumidity();                                              // Reading temperature 
or humidity takes about 250 milliseconds! 
  float t = dht.readTemperature();                                           // Read temperature 
as Celsius (the default) 
  uint16_t lux = LightSensor.GetLightIntensity(); 
 
 CurrentSoilValue2 = analogRead(Pin); 
  MapReadSoilValue2 = map(CurrentSoilValue2, 800, 4000, 100, 0); 
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  valauto=Firebase.getString("S1_Auto").toInt(); 
 
  A =  Firebase.getString("Auto light").toInt(); 
  B =  Firebase.getString("Auto temp").toInt(); 
  C =  Firebase.getString("Auto soil").toInt(); 
   
  if(valauto==1) 
  { 
         
      if ( lux < A) 
          { 
         digitalWrite(Lamp,LOW); 
         Firebase.setString("Status Lamp","1"); 
         
          }  
       else { 
        digitalWrite(Lamp,HIGH); 
        Firebase.setString("Status Lamp","0"); 
          } 
   
          if ( t > B) 
          { 
         digitalWrite(FAN1,LOW); 
         digitalWrite(FAN2,LOW); 
         Firebase.setString("Status Fan1","1"); 
         Firebase.setString("Status Fan2","1"); 
          }  
       else { 
        digitalWrite(FAN1,HIGH); 
        digitalWrite(FAN2,HIGH); 
        Firebase.setString("Status Fan1","0"); 
        Firebase.setString("Status Fan2","0"); 
          } 
          if ( MapReadSoilValue2 < C) 
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          { 
         digitalWrite(Pump,LOW); 
         Firebase.setString("Status Pump","1"); 
          }  
       else { 
        digitalWrite(Pump,HIGH); 
        Firebase.setString("Status Pump","0"); 
          } 
  }  
    else if (valauto==0) 
    { 
     //Serial.println("Mode Auto :off"); 
     } 
  } 
void readsensor(void){ 
  float h = dht.readHumidity();                                              // Reading temperature 
or humidity takes about 250 milliseconds! 
  float t = dht.readTemperature();                                           // Read temperature 
as Celsius (the default) 
  uint16_t lux = LightSensor.GetLightIntensity(); 
   
  CurrentSoilValue2 = analogRead(Pin); 
  MapReadSoilValue2 = map(CurrentSoilValue2, 0, 4095, 100, 0); 
 
  String fireHumid = String(h); 
  String fireTemp = String(t); 
  String fireLight = String(lux);                                 //convert integer humidity to 
string humidity  
  String fireSoil = String(MapReadSoilValue2); 
   
 Firebase.setString("sensor_hum", fireHumid);                    //setup path and send 
readings 
 Firebase.setString("sensor_temp", fireTemp);                    //setup path and send 
readings 
 Firebase.setString("sensor_light", fireLight);                  //setup path and send readings 
 Firebase.setString("sensor_soil", fireSoil);                    //setup path and send readings 
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} 
void loop(){ 
  //float h = dht.readHumidity();                                 // Reading temperature or 
humidity takes about 250 milliseconds! 
  //float t = dht.readTemperature();                              // Read temperature as 
Celsius (the default) 
  //uint16_t lux = LightSensor.GetLightIntensity(); 
    readsensor(); 
    automation(); 
    hand(); 
    
} 
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package com.example.testapplication; 
 
import android.annotation.SuppressLint; 
import android.content.Intent; 
import android.content.res.Resources; 
import android.os.Build; 
import android.os.Bundle; 
import android.util.Log; 
import android.util.Patterns; 
import android.view.View; 
import android.widget.Button; 
import android.widget.EditText; 
import android.widget.ImageView; 
import android.widget.ProgressBar; 
import android.widget.TextView; 
import android.widget.Toast; 
import androidx.annotation.NonNull; 
import androidx.appcompat.app.AppCompatActivity; 
import com.google.android.gms.auth.api.signin.GoogleSignIn; 
import com.google.android.gms.auth.api.signin.GoogleSignInAccount; 
import com.google.android.gms.auth.api.signin.GoogleSignInClient; 
import com.google.android.gms.auth.api.signin.GoogleSignInOptions; 
import com.google.android.gms.common.api.ApiException; 
import com.google.android.gms.tasks.OnCompleteListener; 
import com.google.android.gms.tasks.Task; 
import com.google.firebase.auth.AuthCredential; 
import com.google.firebase.auth.AuthResult; 
import com.google.firebase.auth.FirebaseAuth; 
import com.google.firebase.auth.FirebaseUser; 
import com.google.firebase.auth.GoogleAuthProvider; 
import java.util.regex.Pattern; 
 
public class LoginActivity<onActivityResult> extends AppCompatActivity implements 
View.OnClickListener { 
 
    private TextView forgotPassword; 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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    private EditText editTextemail,editTextpassword; 
    private Button signIn; 
 
    private FirebaseAuth mAuth; 
    private ProgressBar progressBar; 
    private GoogleSignInClient mGoogleSignInClient; 
    private final static int RC_SIGN_IN = ���; 
 
    @Override 
    protected void onStart() { 
        super.onStart(); 
 
        FirebaseUser user = mAuth.getCurrentUser(); 
        if(user!=null){ 
            Intent intent = new Intent(getApplicationContext(),Display.class); 
            startActivity(intent); 
        } 
    } 
 
    @SuppressLint("WrongViewCast") 
    @Override 
    protected void onCreate(Bundle savedInstanceState) { 
        super.onCreate(savedInstanceState); 
ǰǰǰǰǰǰǰǰ��for changing status bar icon color 
        if(Build.VERSION.SDK_INT>= Build.VERSION_CODES.LOLLIPOP){ 
            
getWindow().getDecorView().setSystemUiVisibility(View.SYSTEM_UI_FLAG_LIGHT_STATU
S_BAR); 
            getWindow().setStatusBarColor(getResources().getColor(R.color.cream)); 
            getWindow().setNavigationBarColor(getResources().getColor(R.color.cream)); 
        } 
        setContentView(R.layout.activity_login); 
 
        signIn =(Button) findViewById(R.id.cirLoginButton); 
        signIn.setOnClickListener((View.OnClickListener) this); 
 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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        editTextemail = (EditText) findViewById(R.id.editTextEmail); 
        editTextpassword = (EditText) findViewById(R.id.editTextPassword); 
 
        progressBar = (ProgressBar) findViewById(R.id.progressBar); 
 
        mAuth = FirebaseAuth.getInstance(); 
 
        forgotPassword = (TextView) findViewById(R.id.forgotPassword); 
        forgotPassword.setOnClickListener(this); 
 
        createRequest(); 
 
        findViewById(R.id.google_button).setOnClickListener(new View.OnClickListener() { 
            @Override 
            public void onClick(View view) { 
                signIn(); 
            } 
        }); 
 
        } 
 
    private void createRequest() { 
ǰǰǰǰǰǰǰǰ 
ǰǰǰǰǰǰǰǰ��ǰConfigure Google Sign In 
        GoogleSignInOptions gso = new 
GoogleSignInOptions.Builder(GoogleSignInOptions.DEFAULT_SIGN_IN) 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ�requestIdToken(getString(R.string.default_web_client_id)) 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ�requestEmail() 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ�build(); 
 
ǰǰǰǰǰǰǰǰ��ǰBuild a GoogleSignInClient with the options specified by gso. 
        mGoogleSignInClient = GoogleSignIn.getClient(this, gso); 
 
    } 
 
    private void signIn() { 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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        Intent signInIntent = mGoogleSignInClient.getSignInIntent(); 
ǰǰǰǰǰǰǰǰ��noinspection deprecation 
        startActivityForResult(signInIntent, RC_SIGN_IN); 
    } 
 
    @Override 
    public void onActivityResult(int requestCode, int resultCode, Intent data) { 
        super.onActivityResult(requestCode, resultCode, data); 
 
ǰǰǰǰǰǰǰǰ��ǰResult returned from launching the Intent from 
GoogleSignInApi.getSignInIntent(...); 
        if (requestCode == RC_SIGN_IN) { 
            Task<GoogleSignInAccount> task = 
GoogleSignIn.getSignedInAccountFromIntent(data); 
            try { 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ��ǰGoogle Sign In was successful, authenticate with Firebase 
                GoogleSignInAccount account = task.getResult(ApiException.class); 
                firebaseAuthWithGoogle(account); 
            } catch (ApiException e) { 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ��ǰGoogle Sign In failed, update UI appropriately 
                Toast.makeText(this, e.getMessage(),Toast.LENGTH_SHORT).show(); 
            } 
        } 
    } 
 
    private void firebaseAuthWithGoogle(GoogleSignInAccount acct) { 
 
        AuthCredential credential = GoogleAuthProvider.getCredential(acct.getIdToken(), 
null); 
        mAuth.signInWithCredential(credential) 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ�addOnCompleteListener(this, new OnCompleteListener<AuthResult>() { 
                    @Override 
                    public void onComplete(@NonNull Task<AuthResult> task) { 
                        if (task.isSuccessful()) { 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ��ǰSign in success, update UI with the signed-in user's information 
                            FirebaseUser user = mAuth.getCurrentUser(); 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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                            Intent intent = new Intent(getApplicationContext(),Display.class); 
                            startActivity(intent); 
 
                        } else { 
                            Toast.makeText(LoginActivity.this, "Sorry auth failed", 
Toast.LENGTH_SHORT).show(); 
                        } 
                    } 
                }); 
    } 
 
 
    public void onLoginClick(View View){ 
        startActivity(new Intent(this,RegisterActivity.class)); 
        overridePendingTransition(R.anim.slide_in_right,R.anim.stay); 
 
    } 
 
    @Override 
    public void onClick(View v) { 
        switch (v.getId()){ 
            case R.id.cirLoginButton: 
                userLogin(); 
                break; 
 
            case R.id.forgotPassword: 
                startActivity(new Intent(this, ForgotPassword.class)); 
                break; 
 
        } 
    } 
 
    private void userLogin() { 
        String email = editTextemail.getText().toString().trim(); 
        String password = editTextpassword.getText().toString().trim(); 
 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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        if(email.isEmpty()){ 
            editTextemail.setError("Email is required!"); 
            editTextemail.requestFocus(); 
            return; 
        } 
 
        if(!Patterns.EMAIL_ADDRESS.matcher(email).matches()){ 
            editTextemail.setError("Please enter a valid email!"); 
            editTextemail.requestFocus(); 
            return; 
        } 
 
        if (password.isEmpty()){ 
            editTextpassword.setError("Password is required!"); 
            editTextpassword.requestFocus(); 
            return; 
        } 
 
        if (password.length() < �
{ 
            editTextpassword.setError("Min password length is � characters!"); 
            editTextpassword.requestFocus(); 
            return; 
        } 
 
        progressBar.setVisibility(View.VISIBLE); 
 
        mAuth.signInWithEmailAndPassword(email, 
password).addOnCompleteListener(new OnCompleteListener<AuthResult>() { 
            @Override 
            public void onComplete(@NonNull Task<AuthResult> task) { 
                if (task.isSuccessful()){ 
                    FirebaseUser user = FirebaseAuth.getInstance().getCurrentUser(); 
 
                    if(user.isEmailVerified()) { 
 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ��redirect to user profile 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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                        startActivity(new Intent(LoginActivity.this, Display.class)); 
                        finish(); 
 
                    }else { 
                        user.sendEmailVerification(); 
                        Toast.makeText(LoginActivity.this,"Check your email to verify your 
account!", Toast.LENGTH_LONG).show(); 
                    } 
 
                }else{ 
                    Toast.makeText(LoginActivity.this,"Failed to login! Please check your 
credentials", Toast.LENGTH_LONG).show(); 
                } 
 
            } 
        }); 
 
    } 
    int counter =�; 
 
    @Override 
    public void onBackPressed() { 
        counter++; 
        if (counter == ����
 
            super.onBackPressed(); 
    } 
}

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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package com.example.testapplication; 
 
import android.content.Intent; 
import android.os.Build; 
import android.os.Bundle; 
import android.view.View; 
import android.view.Window; 
import android.view.WindowManager; 
import android.widget.Button; 
import android.widget.EditText; 
import android.widget.ProgressBar; 
import android.widget.TextView; 
import android.widget.Toast; 
 
import androidx.annotation.NonNull; 
import androidx.appcompat.app.AppCompatActivity; 
 
import com.google.android.gms.tasks.OnCompleteListener; 
import com.google.android.gms.tasks.Task; 
import com.google.firebase.auth.AuthResult; 
import com.google.firebase.auth.FirebaseAuth; 
import com.google.firebase.database.FirebaseDatabase; 
 
public class RegisterActivity extends AppCompatActivity implements 
View.OnClickListener { 
 
    private TextView banner, registerUser; 
    private EditText editTextname, editTextemail, editTextmobile, editTextpassword; 
    private ProgressBar progressBar; 
 
    private FirebaseAuth mAuth; 
 
    @Override 
    protected void onCreate(Bundle savedInstanceState) { 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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        super.onCreate(savedInstanceState); 
 
        setContentView(R.layout.activity_register); 
        changeStatusBarColor(); 
 
        mAuth = FirebaseAuth.getInstance(); 
 
        banner = (TextView) findViewById(R.id.banner); 
        banner.setOnClickListener(this); 
 
        registerUser = (Button) findViewById(R.id.cirRegisterButton); 
        registerUser.setOnClickListener(this); 
 
        editTextname = (EditText) findViewById(R.id.editTextName); 
        editTextemail = (EditText) findViewById(R.id.editTextEmail); 
        editTextmobile = (EditText) findViewById(R.id.editTextMobile); 
        editTextpassword = (EditText) findViewById(R.id.editTextPassword); 
 
        progressBar = (ProgressBar) findViewById(R.id.progressBar); 
 
    } 
 
    private void changeStatusBarColor() { 
        if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.LOLLIPOP) { 
            Window window = getWindow(); 
            
window.addFlags(WindowManager.LayoutParams.FLAG_DRAWS_SYSTEM_BAR_BACKGR
OUNDS); 
//            window.setStatusBarColor(Color.TRANSPARENT); 
            window.setStatusBarColor(getResources().getColor(R.color.colorAccent)); 
            
getWindow().setNavigationBarColor(getResources().getColor(R.color.colorAccent)); 
        } 
    } 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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    public void onLoginClick(View view){ 
        startActivity(new Intent(this,LoginActivity.class)); 
        overridePendingTransition(R.anim.slide_in_left,android.R.anim.slide_out_right); 
 
    } 
 
    @Override 
    public void onClick(View v) { 
        switch (v.getId()){ 
            case R.id.banner: 
                startActivity(new Intent(this,LoginActivity.class)); 
                break; 
            case R.id.cirRegisterButton: 
                registerUser(); 
                break; 
 
        } 
 
    } 
 
    private void registerUser() { 
        String email= editTextemail.getText().toString().trim(); 
        String password= editTextpassword.getText().toString().trim(); 
        String name= editTextname.getText().toString().trim(); 
        String mobilenumber= editTextmobile.getText().toString().trim(); 
 
        if(name.isEmpty()){ 
            editTextname.setError("Name is required!"); 
            editTextname.requestFocus(); 
            return; 
        } 
 
        if(email.isEmpty()){ 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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            editTextemail.setError("Email is required!"); 
            editTextemail.requestFocus(); 
            return; 
        } 
 
        if(mobilenumber.isEmpty()){ 
            editTextmobile.setError("Mobile Number is required!"); 
            editTextmobile.requestFocus(); 
            return; 
        } 
 
        if(password.isEmpty()){ 
            editTextpassword.setError("Password is required!"); 
            editTextpassword.requestFocus(); 
            return; 
        } 
 
        if(password.length() < 6){ 
            editTextpassword.setError("Min password length should be 6 characters!"); 
            editTextpassword.requestFocus(); 
            return; 
        } 
 
        progressBar.setVisibility(View.VISIBLE); 
        mAuth.createUserWithEmailAndPassword(email, password) 
                .addOnCompleteListener(new OnCompleteListener<AuthResult>() { 
                    @Override 
                    public void onComplete(@NonNull Task<AuthResult> task) { 
 
                        if (task.isSuccessful()) { 
                            User user = new User(name, mobilenumber, email); 
 
                            FirebaseDatabase.getInstance().getReference("User") 
                                    .child(name) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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                                    .setValue(user).addOnCompleteListener(new 
OnCompleteListener<Void>() { 
                                @Override 
                                public void onComplete(@NonNull Task<Void> task) { 
 
                                    if (task.isSuccessful()) { 
                                        Toast.makeText(RegisterActivity.this, "User has been 
registeres successfully!", Toast.LENGTH_LONG).show(); 
                                        progressBar.setVisibility(View.GONE); 
                                        //redirect to login layout! 
                                    } else { 
                                        Toast.makeText(RegisterActivity.this, "Failed to register! 
Try again!", Toast.LENGTH_LONG).show(); 
                                        progressBar.setVisibility(View.GONE); 
                                    } 
                                } 
                            }); 
                        }else{ 
                            Toast.makeText(RegisterActivity.this, "Failed to register!", 
Toast.LENGTH_LONG).show(); 
                            progressBar.setVisibility(View.GONE); 
 
                        } 
                    } 
                }); 
 
    } 
    int counter =0; 
 
    @Override 
    public void onBackPressed() { 
        counter++; 
        if (counter == 1) 
            startActivity(new Intent(getApplicationContext(),LoginActivity.class)); 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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        super.onBackPressed(); 
    } 
 
}

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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õćÙñîüÖǰǰÜ 

ÙĈÿĆęÜÖøèĊñĎšĔßšúČöøĀĆÿñŠćîïîĒĂðóúĉđÙßĆî 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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package com.example.testapplication; 
 
import androidx.annotation.NonNull; 
import androidx.appcompat.app.AppCompatActivity; 
 
import android.os.Build; 
import android.os.Bundle; 
import android.util.Patterns; 
import android.view.View; 
import android.view.Window; 
import android.view.WindowManager; 
import android.widget.Button; 
import android.widget.EditText; 
import android.widget.ProgressBar; 
import android.widget.Toast; 
 
import com.google.android.gms.tasks.OnCompleteListener; 
import com.google.android.gms.tasks.Task; 
import com.google.firebase.auth.FirebaseAuth; 
 
import java.util.regex.Pattern; 
 
public class ForgotPassword extends AppCompatActivity { 
 
    private EditText emailEditText; 
    private Button resetPasswordButton; 
    private ProgressBar progressBar; 
 
    FirebaseAuth auth; 
 
    @Override 
    protected void onCreate(Bundle savedInstanceState) { 
        super.onCreate(savedInstanceState); 
        //for changing status bar icon color 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



 

 

100 

 
        setContentView(R.layout.activity_forgot_password); 
        changeStatusBarColor(); 
 
        emailEditText = (EditText) findViewById(R.id.Email); 
        resetPasswordButton=(Button) findViewById(R.id.resetPassword); 
        progressBar = (ProgressBar) findViewById(R.id.progressBar); 
 
        auth = FirebaseAuth.getInstance(); 
 
        resetPasswordButton.setOnClickListener(new View.OnClickListener() { 
            @Override 
            public void onClick(View v) { 
                resetPassword(); 
            } 
        }); 
 
    } 
 
    private void changeStatusBarColor() { 
        if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.LOLLIPOP) { 
            Window window = getWindow(); 
            
window.addFlags(WindowManager.LayoutParams.FLAG_DRAWS_SYSTEM_BAR_BACKGR
OUNDS); 
//            window.setStatusBarColor(Color.TRANSPARENT); 
            window.setStatusBarColor(getResources().getColor(R.color.colorAccent)); 
        } 
    } 
 
    private void resetPassword(){ 
        String email = emailEditText.getText().toString().trim(); 
 
        if (email.isEmpty()){ 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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            emailEditText.setError("Email is required!"); 
            emailEditText.requestFocus(); 
            return; 
        } 
 
        if (!Patterns.EMAIL_ADDRESS.matcher(email).matches()){ 
            emailEditText.setError("Please provide valid email!"); 
            emailEditText.requestFocus(); 
            return; 
        } 
 
        progressBar.setVisibility(View.VISIBLE); 
        auth.sendPasswordResetEmail(email).addOnCompleteListener(new 
OnCompleteListener<Void>() { 
            @Override 
            public void onComplete(@NonNull Task<Void> task) { 
 
                if (task.isSuccessful()){ 
                    Toast.makeText(ForgotPassword.this,"Check your email to reset your 
password!",Toast.LENGTH_LONG).show(); 
 
                }else{ 
                    Toast.makeText(ForgotPassword.this,"Try again! Something wrong 
happened!",Toast.LENGTH_LONG).show(); 
                } 
            } 
        }); 
    } 
} 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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package com.example.testapplication; 
 
import androidx.annotation.NonNull; 
import androidx.appcompat.app.AppCompatActivity; 
import android.content.Intent; 
import android.os.Build; 
import android.os.Bundle; 
import android.view.MenuItem; 
import android.view.View; 
import android.widget.ImageView; 
import android.widget.TextView; 
 
import com.google.android.material.bottomnavigation.BottomNavigationView; 
import com.google.firebase.database.DataSnapshot; 
import com.google.firebase.database.DatabaseError; 
import com.google.firebase.database.DatabaseReference; 
import com.google.firebase.database.FirebaseDatabase; 
import com.google.firebase.database.ValueEventListener; 
 
import org.jetbrains.annotations.NotNull; 
 
import java.util.Objects; 
 
public class Display extends AppCompatActivity { 
 
    BottomNavigationView bottomNavigationView; 
 
    private TextView temp; 
    private TextView light; 
    private TextView Humid; 
    private TextView soil; 
    private ImageView Led; 
    private ImageView led_status; 
    private ImageView fan1; 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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    private ImageView fan1_status; 
    private ImageView fan2; 
    private ImageView fan2_status; 
    private ImageView pumps; 
    private ImageView pump_status; 
 
    DatabaseReference dref; 
    DatabaseReference dref2; 
    DatabaseReference dref3; 
    DatabaseReference dref4; 
    DatabaseReference dled; 
    DatabaseReference dfan1; 
    DatabaseReference dfan2; 
    DatabaseReference dpump; 
 
    String statusTemp; 
    String statuslight; 
    String statusHumi; 
    String statussoil; 
    String status_Led; 
    String status_fan1; 
    String status_fan2; 
    String status_pump; 
 
    @Override 
    protected void onCreate(Bundle savedInstanceState) { 
        super.onCreate(savedInstanceState); 
        if(Build.VERSION.SDK_INT>= Build.VERSION_CODES.LOLLIPOP){ 
            
getWindow().getDecorView().setSystemUiVisibility(View.SYSTEM_UI_FLAG_LIGHT_STATU
S_BAR); 
            getWindow().setStatusBarColor(getResources().getColor(R.color.colorAccent)); 
        } 
 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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        setContentView(R.layout.activity_display); 
 
        bottomNavigationView =findViewById(R.id.bottomNavigationView); 
        bottomNavigationView.setSelectedItemId(R.id.Display); 
 
        //noinspection deprecation 
        bottomNavigationView.setOnNavigationItemSelectedListener(new 
BottomNavigationView.OnNavigationItemSelectedListener() { 
            @Override 
            public boolean onNavigationItemSelected(@NonNull @NotNull MenuItem 
item) { 
 
                switch (item.getItemId()){ 
                    case R.id.Display: 
                        return true; 
                    case R.id.Controll: 
                        startActivity(new Intent(getApplicationContext(),control.class)); 
                        overridePendingTransition(0,0); 
                        return true; 
                    case R.id.Guide: 
                        startActivity(new Intent(getApplicationContext(),Guidebook.class)); 
                        overridePendingTransition(0,0); 
                        return true; 
                    case R.id.Logoutitem: 
                        startActivity(new Intent(getApplicationContext(),ProfileActivity.class)); 
                        overridePendingTransition(0,0); 
                        return true; 
                } 
 
                return false; 
 
            } 
        }); 
 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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        temp = (TextView) findViewById(R.id.Temp); 
        light = (TextView) findViewById(R.id.light); 
        Humid = (TextView) findViewById(R.id.airHu); 
        soil = (TextView) findViewById(R.id.soil); 
        Led = (ImageView) findViewById(R.id.Led); 
        led_status = (ImageView) findViewById(R.id.Led_status); 
        fan1 = (ImageView) findViewById(R.id.fan1); 
        fan1_status = (ImageView) findViewById(R.id.fan1_status); 
        fan2 = (ImageView) findViewById(R.id.fan2); 
        fan2_status = (ImageView) findViewById(R.id.fan2_status); 
        pumps = (ImageView) findViewById(R.id.pumps); 
        pump_status = (ImageView) findViewById(R.id.pump_status); 
 
        dref = FirebaseDatabase.getInstance().getReference(); 
        dref.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                statusTemp = snapshot.child("sensor_temp").getValue().toString(); 
                temp.setText(statusTemp); 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        dref2 = FirebaseDatabase.getInstance().getReference(); 
        dref2.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                statuslight = snapshot.child("sensor_light").getValue().toString(); 
                light.setText(statuslight); 
            } 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        dref3 = FirebaseDatabase.getInstance().getReference(); 
        dref3.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                statusHumi = snapshot.child("sensor_hum").getValue().toString(); 
                Humid.setText(statusHumi); 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        dref4 = FirebaseDatabase.getInstance().getReference(); 
        dref4.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                statussoil = snapshot.child("sensor_soil").getValue().toString(); 
                soil.setText(statussoil); 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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        dled = FirebaseDatabase.getInstance().getReference(); 
        dled.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                status_Led = snapshot.child("Status Lamp").getValue().toString(); 
                if (status_Led.equals("1")) { 
                    Led.setImageResource(R.drawable.led_light); 
                    led_status.setImageResource(R.drawable.green); 
 
                } else if (status_Led.equals("0")) { 
                    Led.setImageResource(R.drawable.led_lightoff); 
                    led_status.setImageResource(R.drawable.red); 
                } 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        dfan1 = FirebaseDatabase.getInstance().getReference(); 
        dfan1.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                status_fan1 = snapshot.child("Status Fan1").getValue().toString(); 
                if (status_fan1.equals("1")) { 
                    fan1.setImageResource(R.drawable.fan_2on); 
                    fan1_status.setImageResource(R.drawable.green); 
 
                } else if (status_fan1.equals("0")) { 
                    fan1.setImageResource(R.drawable.fan_2off); 
                    fan1_status.setImageResource(R.drawable.red); 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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                } 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        dfan2 = FirebaseDatabase.getInstance().getReference(); 
        dfan2.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                status_fan2 = snapshot.child("Status Fan2").getValue().toString(); 
                if (status_fan2.equals("1")) { 
                    fan2.setImageResource(R.drawable.fan_1on); 
                    fan2_status.setImageResource(R.drawable.green); 
 
                } else if (status_fan2.equals("0")) { 
                    fan2.setImageResource(R.drawable.fan_1off); 
                    fan2_status.setImageResource(R.drawable.red); 
                } 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        dpump = FirebaseDatabase.getInstance().getReference(); 
        dpump.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



 

 

110 

                status_pump = snapshot.child("Status Pump").getValue().toString(); 
                if (status_pump.equals("1")) { 
                    pumps.setImageResource(R.drawable.pumpon); 
                    pump_status.setImageResource(R.drawable.green); 
 
                } else if (status_pump.equals("0")) { 
                    pumps.setImageResource(R.drawable.pumpoff); 
                    pump_status.setImageResource(R.drawable.red); 
                } 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
         
    } 
    int counter =0; 
 
    @Override 
    public void onBackPressed() { 
        counter++; 
        if (counter == 1000) 
            super.onBackPressed(); 
    } 
 
}

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



 

 

112 

package com.example.testapplication; 
 
import androidx.annotation.NonNull; 
import androidx.appcompat.app.AppCompatActivity; 
 
import android.annotation.SuppressLint; 
import android.content.Intent; 
import android.graphics.drawable.TransitionDrawable; 
import android.media.Image; 
import android.os.Build; 
import android.os.Bundle; 
import android.view.LayoutInflater; 
import android.view.MenuItem; 
import android.view.View; 
import android.view.ViewGroup; 
import android.widget.Button; 
import android.widget.CompoundButton; 
import android.widget.EditText; 
import android.widget.ImageView; 
import android.widget.SeekBar; 
import android.widget.Switch; 
import android.widget.TextView; 
 
import com.google.android.material.bottomnavigation.BottomNavigationView; 
import com.google.firebase.database.DataSnapshot; 
import com.google.firebase.database.DatabaseError; 
import com.google.firebase.database.DatabaseReference; 
import com.google.firebase.database.FirebaseDatabase; 
import com.google.firebase.database.ValueEventListener; 
 
import org.jetbrains.annotations.NotNull; 
 
public class control extends AppCompatActivity { 
 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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    BottomNavigationView bottomNavigationView; 
 
    boolean check = false; 
 
    private boolean lampcheck = true; 
    private boolean fan2check = true; 
    private boolean fan1check = true; 
    private boolean pumpcheck = true; 
    private boolean lamp_see = true; 
    private boolean fan_see = true; 
    private boolean pump_see = true; 
 
    private TextView seeled; 
    private TextView seefan; 
    private TextView seepump; 
    private TextView paraligh; 
    private TextView paratemp; 
    private TextView parasoil; 
 
    private SeekBar light_seek; 
    private SeekBar fan_seek; 
    private SeekBar pump_seek; 
 
    ImageView Lamptran; 
    ImageView fan22; 
    ImageView fan11; 
    ImageView pumptran1; 
 
    @SuppressLint("UseSwitchCompatOrMaterialCode") 
    Switch Sw_automode; 
    @SuppressLint("UseSwitchCompatOrMaterialCode") 
    Switch Sw_manmode; 
    @SuppressLint("UseSwitchCompatOrMaterialCode") 
    Switch switch_lamp; 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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    @SuppressLint("UseSwitchCompatOrMaterialCode") 
    Switch switch_fan2; 
    @SuppressLint("UseSwitchCompatOrMaterialCode") 
    Switch switch_fan1; 
    @SuppressLint("UseSwitchCompatOrMaterialCode") 
    Switch switch_pump; 
 
    DatabaseReference dseek_led; 
    DatabaseReference dseek_fan; 
    DatabaseReference dseek_pump; 
    DatabaseReference dlight; 
    DatabaseReference dtemp; 
    DatabaseReference dsoil; 
    DatabaseReference dlamp; 
    DatabaseReference dfan2; 
    DatabaseReference dfan1; 
    DatabaseReference dpump; 
    DatabaseReference dswauto; 
    DatabaseReference dswmanual; 
 
    String sta_seekled; 
    String sta_seekfan; 
    String sta_seekpump; 
    String statuslight; 
    String statustemp; 
    String statussoil; 
    String sta_lamp; 
    String sta_fan2; 
    String sta_fan1; 
    String sta_pump; 
 
    @Override 
    protected void onCreate(Bundle savedInstanceState) { 
        super.onCreate(savedInstanceState); 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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        if(Build.VERSION.SDK_INT>= Build.VERSION_CODES.LOLLIPOP){ 
            
getWindow().getDecorView().setSystemUiVisibility(View.SYSTEM_UI_FLAG_LIGHT_STATU
S_BAR); 
            getWindow().setStatusBarColor(getResources().getColor(R.color.colorAccent)); 
        } 
        setContentView(R.layout.activity_control); 
 
        bottomNavigationView = findViewById(R.id.bottomNavigationView); 
        bottomNavigationView.setSelectedItemId(R.id.Controll); 
 
        //noinspection deprecation 
        bottomNavigationView.setOnNavigationItemSelectedListener(new 
BottomNavigationView.OnNavigationItemSelectedListener() { 
            @Override 
            public boolean onNavigationItemSelected(@NonNull @NotNull MenuItem 
item) { 
 
                switch (item.getItemId()){ 
                    case R.id.Display: 
                        startActivity(new Intent(getApplicationContext(),Display.class)); 
                        overridePendingTransition(0,0); 
                        return true; 
                    case R.id.Controll: 
                        return true; 
                    case R.id.Guide: 
                        startActivity(new Intent(getApplicationContext(),Guidebook.class)); 
                        overridePendingTransition(0,0); 
                        return true; 
                    case R.id.Logoutitem: 
                        startActivity(new Intent(getApplicationContext(),ProfileActivity.class)); 
                        overridePendingTransition(0,0); 
                        return true; 
                } 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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                return false; 
 
            } 
 
        }); 
 
        light_seek = (SeekBar) findViewById(R.id.seek_light); 
        fan_seek = (SeekBar) findViewById(R.id.seek_temp); 
        pump_seek = (SeekBar) findViewById(R.id.seek_soil); 
 
        seeled = (TextView) findViewById(R.id.textLed); 
        seefan = (TextView) findViewById(R.id.textfanopen); 
        seepump = (TextView) findViewById(R.id.textpumpopen); 
        paraligh = (TextView) findViewById(R.id.textled1); 
        paratemp = (TextView) findViewById(R.id.textfan1); 
        parasoil = (TextView) findViewById(R.id.textpump); 
 
        Sw_automode = (Switch) findViewById(R.id.switch_auto); 
        Sw_manmode = (Switch) findViewById(R.id.switch_ManualMode); 
        switch_lamp = (Switch) findViewById(R.id.switchlight); 
        switch_fan2 = (Switch) findViewById(R.id.switchfan2); 
        switch_fan1 = (Switch) findViewById(R.id.switchfan1); 
        switch_pump = (Switch) findViewById(R.id.switchpump); 
 
        Lamptran = (ImageView) findViewById(R.id.imageView6); 
        fan11 = (ImageView) findViewById(R.id.fan1); 
        fan22 = (ImageView) findViewById(R.id.fan2); 
        pumptran1 = (ImageView) findViewById(R.id.pumptran); 
 
        //seek light 
        light_seek.setOnSeekBarChangeListener(new SeekBar.OnSeekBarChangeListener() 
{ 
            @SuppressLint("SetTextI18n") 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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            @Override 
            public void onProgressChanged(SeekBar seekBar, int progress, boolean 
fromUser) { 
                seeled.setText(progress + " Lux"); 
                sta_seekled = String.valueOf(progress); 
                FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                dseek_led = database.getReference().child("Auto light"); 
                dseek_led.setValue(sta_seekled); 
 
            } 
 
            @Override 
            public void onStartTrackingTouch(SeekBar seekBar) { 
 
            } 
 
            @Override 
            public void onStopTrackingTouch(SeekBar seekBar) { 
 
            } 
        }); 
 
        dseek_led = FirebaseDatabase.getInstance().getReference(); 
        dseek_led.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                String a = snapshot.child("Auto light").getValue(String.class); 
 
                int i = Integer.parseInt(a.replaceAll("[\\D]", "")); 
                if (lamp_see) { 
                    light_seek.setProgress(i); 
                    lamp_see = false; 
                } 
            } 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้
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            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        //seek fan 
        fan_seek.setOnSeekBarChangeListener(new SeekBar.OnSeekBarChangeListener() { 
            @SuppressLint("SetTextI18n") 
            @Override 
            public void onProgressChanged(SeekBar seekBar, int progress, boolean 
fromUser) { 
                seefan.setText(progress + " °C"); 
                sta_seekfan = String.valueOf(progress); 
                FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                dseek_fan = database.getReference().child("Auto temp"); 
                dseek_fan.setValue(sta_seekfan); 
 
            } 
 
            @Override 
            public void onStartTrackingTouch(SeekBar seekBar) { 
 
            } 
 
            @Override 
            public void onStopTrackingTouch(SeekBar seekBar) { 
 
            } 
        }); 
 
        dseek_fan = FirebaseDatabase.getInstance().getReference(); 
        dseek_fan.addValueEventListener(new ValueEventListener() { 
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            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                String a = snapshot.child("Auto temp").getValue(String.class); 
 
                int i = Integer.parseInt(a.replaceAll("[\\D]", "")); 
                if (fan_see) { 
                    fan_seek.setProgress(i); 
                    fan_see = false; 
                } 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        //seek pump 
        pump_seek.setOnSeekBarChangeListener(new 
SeekBar.OnSeekBarChangeListener() { 
            @SuppressLint("SetTextI18n") 
            @Override 
            public void onProgressChanged(SeekBar seekBar, int progress, boolean 
fromUser) { 
                seepump.setText(progress + " %"); 
                sta_seekpump = String.valueOf(progress); 
                FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                dseek_pump = database.getReference().child("Auto soil"); 
                dseek_pump.setValue(sta_seekpump); 
 
            } 
 
            @Override 
            public void onStartTrackingTouch(SeekBar seekBar) { 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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            } 
 
            @Override 
            public void onStopTrackingTouch(SeekBar seekBar) { 
 
            } 
        }); 
 
        dseek_pump = FirebaseDatabase.getInstance().getReference(); 
        dseek_pump.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                String a = snapshot.child("Auto soil").getValue(String.class); 
 
                int i = Integer.parseInt(a.replaceAll("[\\D]", "")); 
                if (pump_see) { 
                    pump_seek.setProgress(i); 
                    pump_see = false; 
                } 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        //parameter 
        dlight = FirebaseDatabase.getInstance().getReference(); 
        dlight.addValueEventListener(new ValueEventListener() { 
            @SuppressLint("SetTextI18n") 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
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                statuslight = snapshot.child("sensor_light").getValue(String.class); 
                paraligh.setText("Light: " + statuslight + " Lux"); 
 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        dtemp = FirebaseDatabase.getInstance().getReference(); 
        dtemp.addValueEventListener(new ValueEventListener() { 
            @SuppressLint("SetTextI18n") 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                statustemp = snapshot.child("sensor_temp").getValue(String.class); 
                paratemp.setText("Temp: " + statustemp + " °C"); 
 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        dsoil = FirebaseDatabase.getInstance().getReference(); 
        dsoil.addValueEventListener(new ValueEventListener() { 
            @SuppressLint("SetTextI18n") 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                statussoil = snapshot.child("sensor_soil").getValue(String.class); 
                parasoil.setText("Soil: " + statussoil + " %"); 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        //Manaul Lamp 
        switch_lamp.setOnCheckedChangeListener(new 
CompoundButton.OnCheckedChangeListener() { 
            @Override 
            public void onCheckedChanged(CompoundButton buttonView, boolean 
isChecked) { 
                TransitionDrawable drawable = (TransitionDrawable) 
Lamptran.getDrawable(); 
 
                if (isChecked) { 
                    FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                    DatabaseReference lamp = database.getReference("S2_Lamp"); 
                    lamp.setValue("1"); 
                    drawable.startTransition(200); 
                } else { 
                    FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                    DatabaseReference lamp = database.getReference("S2_Lamp"); 
                    lamp.setValue("0"); 
                    drawable.reverseTransition(200); 
 
                } 
            } 
        }); 
 
        dlamp = FirebaseDatabase.getInstance().getReference(); 
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        dlamp.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                sta_lamp = snapshot.child("S2_Lamp").getValue(String.class); 
                if(lampcheck){ 
                    if (sta_lamp.equals("1")) { 
                        switch_lamp.setChecked(true); 
 
                    } else if (sta_lamp.equals("0")) { 
                        switch_lamp.setChecked(false); 
                    } 
                    lampcheck = false; 
                } 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        //Manual Fan1 
        switch_fan1.setOnCheckedChangeListener(new 
CompoundButton.OnCheckedChangeListener() { 
            @Override 
            public void onCheckedChanged(CompoundButton buttonView, boolean 
isChecked) { 
                TransitionDrawable drawable = (TransitionDrawable) fan11.getDrawable(); 
 
                if (isChecked) { 
                    FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                    DatabaseReference fan1 = database.getReference("S3_Fan1"); 
                    fan1.setValue("1"); 
                    drawable.startTransition(200); 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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                } else { 
                    FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                    DatabaseReference fan1 = database.getReference("S3_Fan1"); 
                    fan1.setValue("0"); 
                    drawable.reverseTransition(200); 
 
                } 
            } 
        }); 
 
        dfan1 = FirebaseDatabase.getInstance().getReference(); 
        dfan1.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                sta_fan1 = snapshot.child("S3_Fan1").getValue(String.class); 
                if(fan1check){ 
                    if (sta_fan1.equals("1")) { 
                        switch_fan1.setChecked(true); 
 
                    } else if (sta_fan1.equals("0")) { 
                        switch_fan1.setChecked(false); 
                    } 
                    fan1check = false; 
                } 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        //Manual Fan2 
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        switch_fan2.setOnCheckedChangeListener(new 
CompoundButton.OnCheckedChangeListener() { 
            @Override 
            public void onCheckedChanged(CompoundButton buttonView, boolean 
isChecked) { 
                TransitionDrawable drawable = (TransitionDrawable) fan22.getDrawable(); 
 
                if (isChecked) { 
                    FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                    DatabaseReference fan2 = database.getReference("S4_Fan2"); 
                    fan2.setValue("1"); 
                    drawable.startTransition(200); 
                } else { 
                    FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                    DatabaseReference fan2 = database.getReference("S4_Fan2"); 
                    fan2.setValue("0"); 
                    drawable.reverseTransition(200); 
 
                } 
            } 
        }); 
 
        dfan2 = FirebaseDatabase.getInstance().getReference(); 
        dfan2.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                sta_fan2 = snapshot.child("S4_Fan2").getValue(String.class); 
                if(fan2check){ 
                    if (sta_fan2.equals("1")) { 
                        switch_fan2.setChecked(true); 
 
                    } else if (sta_fan2.equals("0")) { 
                        switch_fan2.setChecked(false); 
                    } 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



 

 

126 

                    fan2check = false; 
                } 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        //Manual Pump 
        switch_pump.setOnCheckedChangeListener(new 
CompoundButton.OnCheckedChangeListener() { 
            @Override 
            public void onCheckedChanged(CompoundButton buttonView, boolean 
isChecked) { 
                TransitionDrawable drawable = (TransitionDrawable) 
pumptran1.getDrawable(); 
 
                if (isChecked) { 
                    FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                    DatabaseReference pump1 = database.getReference("S5_Pump"); 
                    pump1.setValue("1"); 
                    drawable.startTransition(200); 
                } else { 
                    FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                    DatabaseReference pump1 = database.getReference("S5_Pump"); 
                    pump1.setValue("0"); 
                    drawable.reverseTransition(200); 
 
                } 
            } 
        }); 
 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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        dpump = FirebaseDatabase.getInstance().getReference(); 
        dpump.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                sta_pump = snapshot.child("S5_Pump").getValue(String.class); 
                if(pumpcheck){ 
                    if (sta_pump.equals("1")) { 
                        switch_pump.setChecked(true); 
 
                    } else if (sta_pump.equals("0")) { 
                        switch_pump.setChecked(false); 
                    } 
                    pumpcheck = false; 
                } 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        //Sw Auto 
        Sw_automode.setOnCheckedChangeListener(new 
CompoundButton.OnCheckedChangeListener() { 
            @Override 
            public void onCheckedChanged(CompoundButton buttonView, boolean 
isChecked) { 
                if (isChecked) { 
                    FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                    DatabaseReference myref = database.getReference("S1_Auto"); 
                    myref.setValue("1"); 
                } else { 
                    FirebaseDatabase database = FirebaseDatabase.getInstance(); 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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                    DatabaseReference myref = database.getReference("S1_Auto"); 
                    myref.setValue("0"); 
                } 
            } 
        }); 
 
        dswauto = FirebaseDatabase.getInstance().getReference(); 
        dswauto.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                String value = snapshot.child("S1_Auto").getValue(String.class); 
                if (value.equals("1")) { 
                    Sw_automode.setChecked(true); 
                } else if (value.equals("0")) { 
                    Sw_automode.setChecked(false); 
                } 
            } 
 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        //Sw Manual 
        Sw_manmode.setOnCheckedChangeListener(new 
CompoundButton.OnCheckedChangeListener() { 
            @Override 
            public void onCheckedChanged(CompoundButton buttonView, boolean 
isChecked) { 
                if (isChecked) { 
                    FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                    DatabaseReference myref = database.getReference("S1_Manual"); 
                    myref.setValue("0"); 
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                } else { 
                    FirebaseDatabase database = FirebaseDatabase.getInstance(); 
                    DatabaseReference myref = database.getReference("S1_Manual"); 
                    myref.setValue("1"); 
                } 
            } 
        }); 
 
        //Sw Manual 
        dswmanual = FirebaseDatabase.getInstance().getReference(); 
        dswmanual.addValueEventListener(new ValueEventListener() { 
            @Override 
            public void onDataChange(@NonNull @NotNull DataSnapshot snapshot) { 
                String value = snapshot.child("S1_Manual").getValue(String.class); 
                if (value.equals("0")) { 
                    Sw_manmode.setChecked(true); 
                } else if (value.equals("1")) { 
                    Sw_manmode.setChecked(false); 
                } 
            } 
            @Override 
            public void onCancelled(@NonNull @NotNull DatabaseError error) { 
 
            } 
        }); 
 
        return; 
 
    } 
 
 
    int counter =0; 
 
    @Override 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



 

 

130 

    public void onBackPressed() { 
        counter++; 
        if (counter == 1) 
            startActivity(new Intent(getApplicationContext(),Display.class)); 
            super.onBackPressed(); 
    } 
 
}
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package com.example.testapplication; 
 
import androidx.annotation.NonNull; 
import androidx.appcompat.app.AppCompatActivity; 
 
import android.content.Intent; 
import android.os.Build; 
import android.os.Bundle; 
import android.view.MenuItem; 
import android.view.View; 
 
import com.google.android.material.bottomnavigation.BottomNavigationView; 
 
import org.jetbrains.annotations.NotNull; 
 
public class Guidebook extends AppCompatActivity { 
 
    BottomNavigationView bottomNavigationView; 
 
    @Override 
    protected void onCreate(Bundle savedInstanceState) { 
        super.onCreate(savedInstanceState); 
        if(Build.VERSION.SDK_INT>= Build.VERSION_CODES.LOLLIPOP){ 
            
getWindow().getDecorView().setSystemUiVisibility(View.SYSTEM_UI_FLAG_LIGHT_STATU
S_BAR); 
            getWindow().setStatusBarColor(getResources().getColor(R.color.colorAccent)); 
        } 
 
        setContentView(R.layout.activity_guidebook); 
 
        bottomNavigationView = findViewById(R.id.bottomNavigationView); 
        bottomNavigationView.setSelectedItemId(R.id.Guide); 
 
        bottomNavigationView.setOnNavigationItemSelectedListener(new 
BottomNavigationView.OnNavigationItemSelectedListener() { 
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            @Override 
            public boolean onNavigationItemSelected(@NonNull @NotNull MenuItem 
item) { 
 
                switch (item.getItemId()){ 
                    case R.id.Display: 
                        startActivity(new Intent(getApplicationContext(),Display.class)); 
                        overridePendingTransition(�
�
; 
                        return true; 
                    case R.id.Controll: 
                        startActivity(new Intent(getApplicationContext(),control.class)); 
                        overridePendingTransition(�
�
; 
                        return true; 
                    case R.id.Guide: 
                        return true; 
                    case R.id.Logoutitem: 
                        startActivity(new Intent(getApplicationContext(),ProfileActivity.class)); 
                        overridePendingTransition(�
�
; 
                        return true; 
                } 
 
                return false; 
            } 
        }); 
 
 
    } 
    int counter =�; 
 
    @Override 
    public void onBackPressed() { 
        counter++; 
        if (counter == ����
 
            super.onBackPressed(); 
    } 
}
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package com.example.testapplication; 
 
import androidx.annotation.NonNull; 
import androidx.appcompat.app.AppCompatActivity; 
import androidx.navigation.NavController; 
import androidx.navigation.Navigation; 
import androidx.navigation.ui.NavigationUI; 
import android.content.Intent; 
import android.os.Build; 
import android.os.Bundle; 
import android.view.MenuItem; 
import android.view.View; 
import android.widget.Button; 
import com.google.android.gms.auth.api.signin.GoogleSignIn; 
import com.google.android.gms.auth.api.signin.GoogleSignInAccount; 
import com.google.android.gms.auth.api.signin.GoogleSignInClient; 
import com.google.android.gms.auth.api.signin.GoogleSignInOptions; 
import com.google.android.material.bottomnavigation.BottomNavigationView; 
import com.google.firebase.auth.FirebaseAuth; 
 
import org.jetbrains.annotations.NotNull; 
 
public class ProfileActivity extends AppCompatActivity { 
 
    private Button logout; 
    FirebaseAuth mAuth; 
 
    GoogleSignInClient mGoogle; 
    public static int RC_SIGN_IN = 1; 
 
    BottomNavigationView bottomNavigationView; 
 
    @Override 
    protected void onCreate(Bundle savedInstanceState) { 
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        super.onCreate(savedInstanceState); 
        if(Build.VERSION.SDK_INT>= Build.VERSION_CODES.LOLLIPOP){ 
            
getWindow().getDecorView().setSystemUiVisibility(View.SYSTEM_UI_FLAG_LIGHT_STATU
S_BAR); 
            getWindow().setStatusBarColor(getResources().getColor(R.color.colorAccent)); 
        } 
 
        setContentView(R.layout.activity_profile); 
 
        bottomNavigationView = findViewById(R.id.bottomNavigationView); 
        bottomNavigationView.setSelectedItemId(R.id.Logoutitem); 
 
        //noinspection deprecation 
        bottomNavigationView.setOnNavigationItemSelectedListener(new 
BottomNavigationView.OnNavigationItemSelectedListener() { 
            @Override 
            public boolean onNavigationItemSelected(@NonNull @NotNull MenuItem 
item) { 
 
                switch (item.getItemId()){ 
                    case R.id.Display: 
                        startActivity(new Intent(getApplicationContext(),Display.class)); 
                        overridePendingTransition(0,0); 
                        return true; 
                    case R.id.Controll: 
                        startActivity(new Intent(getApplicationContext(),control.class)); 
                        overridePendingTransition(0,0); 
                        return true; 
                    case R.id.Guide: 
                        startActivity(new Intent(getApplicationContext(),Guidebook.class)); 
                        overridePendingTransition(0,0); 
                        return true; 
                    case R.id.Logoutitem: 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้



 

 

137 

                        return true; 
                } 
 
                return false; 
 
            } 
        }); 
 
        mAuth = FirebaseAuth.getInstance(); 
 
        GoogleSignInOptions gso = new 
GoogleSignInOptions.Builder(GoogleSignInOptions.DEFAULT_SIGN_IN) 
                .requestIdToken(getString(R.string.default_web_client_id)) 
                .requestEmail() 
                .build(); 
 
        // Build a GoogleSignInClient with the options specified by gso. 
        mGoogle = GoogleSignIn.getClient(ProfileActivity.this, gso); 
 
        logout = (Button) findViewById(R.id.Logout); 
 
        logout.setOnClickListener(new View.OnClickListener() { 
            @Override 
            public void onClick(View v) { 
 
                mGoogle.signOut(); 
                mAuth.signOut(); 
 
                FirebaseAuth.getInstance().signOut(); 
                startActivity(new Intent(ProfileActivity.this, LoginActivity.class)); 
                finish(); 
            } 
        }); 
    } 
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    int counter =0; 
 
    @Override 
    public void onBackPressed() { 
        counter++; 
        if (counter == 1) 
            startActivity(new Intent(getApplicationContext(),Display.class)); 
        super.onBackPressed(); 
    } 
} 
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