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ɄɅɃȿɃũɃɆ 

 

ɆŰɘɠ ɛɏɟŮɠ ɛŬɠ ɖ ŬůűɎɚŮɘŬ Űɞɡ ɘŭɘɤŰɘəɞɨ ɢɩɟɞɡ ŮɑɜŬɘ ɏɜŬ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ɕɐŰɖɛŬ. 
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ɄȺɅȽȿȼɊȼ 

 

ɇŬ ŭɑəŰɡŬ ŬɘůɗɖŰɐɟɤɜ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɐɛŮɟŬ ůŮ ŮɡɟŮɑŬ əɚɑɛŬəŬ ɔɘŬ Űɖɜ 

ˊŬɟŬəɞɚɞɨɗɖůɖ ɢɩɟɤɜ, Űɞɜ ɏɚŮɔɢɞ Űɖɠ əɡəɚɞűɞɟɘŬəɐɠ əɑɜɖůɖɠ, Űɖ ůɡɚɚɞɔɐ 

ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ ŮəŰɎəŰɤɜ ŬɜŬɔəɩɜ, Űɖ ˊŬɟŬəɞɚɞɨɗɖůɖ əɚɘɛŬŰɘəɩɜ 

ɛŮŰŬɓɞɚɩɜ əŬɘ ŬɜŰɘɛŮŰɩˊɘůɖ Űɤɜ űɡůɘəɩɜ əɘɜŭɨɜɤɜ ə.Ŭ. 

ɄɟɧəŮɘŰŬɘ ɚɞɘˊɧɜ ɔɘŬ ɏɜŬ ůɨůŰɖɛŬ ɔɘŬ ŮůɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ, əɡɟɑɤɠ ůˊɑŰɘŬ, 

ŬˊɞɗɐəŮɠ ɡɚɘəɞɨ, ůɢɞɚŮɑŬ, ŮˊɘɢŮɘɟɐůŮɘɠ əɚˊ, ˊɞɡ ŬˊɞůŰɞɚɐ ɏɢŮɘ Űɖ ůɡɜŮɢɐ ŮˊɘŰɐɟɖůɖ 

Űɞɡ ɢɩɟɞɡ əŬɘ ŭɘŬŰɐɟɖůɖ Űɞɡ ůŮ ŬůűŬɚɐ əŬŰɎůŰŬůɖ.  

ɆŮ ŬɡŰɐ Űɖ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ɏɢŮɘ ůɢŮŭɘŬůŰŮɑ ɏɜŬ ůɨůŰɖɛŬ ůɡɜŬɔŮɟɛɞɨ  

ɓŬůɘůɛɏɜɞ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ Arduino Űɞ ɞˊɞɑɞ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Ŭˊɧ ɏɜŬɜ ŬˊɞɛŬəɟɡůɛɏɜɞ 

ɡˊɞɚɞɔɘůŰɐ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ.  ɆɡɔəŮəɟɘɛɏɜŬ, ŭɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬ ůɨůŰɖɛŬ ůɡɜŬɔŮɟɛɞɨ 

ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ Arduino (Microcontroller), Űɞɡɠ ŬˊŬɟŬɑŰɖŰɞɡɠ ŬɘůɗɖŰɐɟŮɠ 

(ŬɜŬɚɧɔɤɠ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ɘŭɘɞəŰɐŰɖ) əŬɗɩɠ  Ůˊɑůɖɠ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ Ethernet 

Shield  Űɞɡ Arduino ɔɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ůŮ ɛɑŬ ŭɘŬůɨɜŭŮůɖ LAN. 
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ȺɜůɤɛŬŰɤɛɏɜŬ ůɡůŰɐɛŬŰŬ, Arduino, ȹɑəŰɡŬ ŬɘůɗɖŰɐɟɤɜ, ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ŭɘŬŭɘəŰɨɞɡ, 

Php, MySql, ũɚɩůůŬ C, ɄŬɗɖŰɘəɧ ŬɘůɗɖŰɐɟɘɞ PIR, ȷɘůɗɖŰɐɟŬɠ űŬɘɜɧɛŮɜɞɡ Hall  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 
 

ABSTRACT 

 

Design and construction of an embedded alarm system based on Arduinoôs 

architecture which is supported by site management 

At the present day, sensor networks are used widely in alarm systems, 

surveillance systems, vehicular traffic control systems, data collection, detection of 

climate changes and natural disasters and in similar areas.  It is therefore a system that 

mainly aims to ensure a constant surveillance of the environment and to maintain a safe 

condition for interior areas especially for houses, warehouses, schools, workplaces etc. 

In this thesis, the sensor system has been designed as an alarm system which is 

based on Arduino architecture and is commanded by a remote computer through 

internet.  In particular, it is a system including an Arduino Ethernet Shield which enables 

the system to work on a local area network (LAN) and which is consisted of an Arduino 

microcontroller and the relevant sensors required for the ownerôs needs. 
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ȺɈɉȷɅȽɆɇȽȺɆ 

 

ɀŮ Űɖɜ ŮɡəŬɘɟɑŬ ŬɡŰɐɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ  ŮɟɔŬůɑŬɠ ɗɏɚɤ ɜŬ ŮəűɟɎůɤ ɏɜŬ ɛŮɔɎɚɞ 

ŮɡɢŬɟɘůŰɩ ůŰɞɜ ə. ȹɖɛɐŰɟɖ ȹŮɛɘɟŰɕɐ ˊɞɡ ŮɑɜŬɘ əŬɗɖɔɖŰɐɠ Űɞɡ ɄŬɜŮˊɘůŰɐɛɘɞɡ ȯɔəɡɟŬɠ 

ˊɞɡ ɛŮ ɓɞɐɗɖůŮ əŬɘ ɛŮ ŮɜɏˊɜŮɡůŮ ɜŬ ɏɟɗɤ ůŰɖɜ ȺɚɚɎŭŬ ɔɘŬ Űɘɠ ůˊɞɡŭɏɠ ɛɞɡ. Ⱥˊɑůɖɠ,  

ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ əŬɗɖɔɖŰɐ ɛɞɡ ə. ɀɖɜɎ ȹŬůɡɔɏɜɖ ɔɘŬ Űɖɜ 

ɡˊɞůŰɐɟɘɝɖ, Űɖɜ əŬɗɞŭɐɔɖůɖ əŬɘ Űɘɠ ůɡɛɓɞɡɚɏɠ ˊɞɡ ɛɞɡ ˊɟɞůɏűŮɟŮ əŬɗô ɧɚɖ Űɖ 

ŭɘɎɟəŮɘŬ ŬɡŰɐɠ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. 
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1. ȺɘůŬɔɤɔɐ 

1.1. ɄŮɟɘɔɟŬűɐ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ 

ɇŬ ůɡůŰɐɛŬŰŬ ůɡɜŬɔŮɟɛɞɨ ŮɑɜŬɘ ˊɚɏɞɜ əɞɛɛɎŰɘ Űɖɠ əŬɗɖɛŮɟɘɜɧŰɖŰŬɠ ɛŬɠ. ɀɏůɤ 

ŬɘůɗɖŰɐɟɤɜ, Ůɘŭɞˊɞɘɞɨɜ ɔɘŬ ɔŮɔɞɜɧŰŬ ŰŬ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŮˊɘəɑɜŭɡɜŬ ɔɘŬ Űɞɜ ɢɩɟɞ 

əŬɘ ɔɘŬ Űɖɜ ɕɤɐ. Ƀɘ ůɡɜŬɔŮɟɛɞɑ ɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬɜɘɢɜŮɨůɞɡɜ əɑɜɖůɖ, ŬɚɚŬɔɐ 

ɗɏůɖɠ ŬɜŰɘəŮɘɛɏɜɤɜ, ɎɜɞɘɔɛŬ ɗɡɟɩɜ, ŬɜɑɢɜŮɡůɖ űɤŰɘɎɠ əŬɘ ɧŰɘ Ɏɚɚɞ ŮɑɜŬɘ ŮűɘəŰɧ əŬɘ 

ŮˊɘɗɡɛɖŰɧ.  

ɇŬ ůɡůŰɐɛŬŰŬ ůɡɜŬɔŮɟɛɞɨ ɏɢɞɡɜ ŮɝŮɚɘɢɗŮɑ ůŮ ˊɞɚɨ ɛŮɔɎɚɞ ɓŬɗɛɧ, əŬɚɨˊŰɞɜŰŬɠ 

Űɘɠ ŬɜɎɔəŮɠ űɨɚŬɝɖɠ ˊɞɡ ɏɢɞɡɜ ˊɟɞəɨɣŮɘ ůŮ ŭɖɛɧůɘɞɡɠ əŬɘ ɘŭɘɤŰɘəɞɨɠ ɢɩɟɞɡɠ. ȺɑɜŬɘ 

ˊɚɏɞɜ ŬˊŬɟŬɑŰɖŰɖ ɖ ŮɜŮɟɔɞˊɞɑɖůɖ ŭɘəɚŮɑŭɤɜ ŬůűŬɚŮɑŬɠ ˊɞɡ ɗŬ ˊɟɞůŰŬŰŮɨůɞɡɜ Űɘɠ 

ŮɔəŬŰŬůŰɎůŮɘɠ Ŭˊɧ ˊɟɎɝŮɘɠ ŭɞɚɘɞűɗɞɟɎɠ-ŭɘɎɟɟɖɝɖɠ-əɚɞˊɐɠ-ˊɡɟəŬɔɘɎɠ ə.Ŭ. ȾɎɗŮ 

ůɨůŰɖɛŬ ůɡɜŬɔŮɟɛɞɨ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɘɎűɞɟŮɠ ůɡůəŮɡɏɠ, ɧˊɞɡ ɖ əɎɗŮ ɛɘŬ ŮəŰŮɚŮɑ ɏɜŬ 

ůɡɔəŮəɟɘɛɏɜɞ ůəɞˊɧ əŬɘ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ, ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ ˊɞɡ 

ŬˊŬɘŰɞɨɜŰŬɘ. ȾɎɗŮ ɢɟɐůŰɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɝŮɢɤɟɘůŰɧɠ əŬɘ ɏɢŮɘ ɝŮɢɤɟɘůŰɏɠ 

ŬˊŬɘŰɐůŮɘɠ. ȷɡŰɧ ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɖ ɔɘŬ ɜŬ ɘəŬɜɞˊɞɘɞɨɜŰŬɘ ˊɎɜŰŬ ɞɘ 

ŬˊŬɘŰɐůŮɘɠ Űɞɡ ɢɟɐůŰɖ ɧˊɞɘŮɠ əŬɘ ɜŬ ŮɑɜŬɘ ŬɡŰɏɠ. ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ 

əŬŰŬůəŮɡɎůŰɖəŮ ɏɜŬ ůɨůŰɖɛŬ ůɡɜŬɔŮɟɛɞɨ Űɞ ɞˊɞɑɞ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ɛɏůɤ ɛɘŬɠ ɘůŰɞůŮɚɑŭŬɠ 

ɛŮ Űɖ ɢɟɐůɖ Űɤɜ ɜɏɤɜ ŰŮɢɜɞɚɞɔɘɩɜ əŬɘ Űɞɡ ŭɘŬŭɘəŰɨɞɡ. 

1.2. ɇɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ 

ɇɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ůɢŮŭɑŬůɖ əŬɘ əŬŰŬůəŮɡɐ ŮɜůɤɛŬŰɤɛɏɜɞɡ 

ůɡůŰɐɛŬŰɞɠ ůɡɜŬɔŮɟɛɞɨ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ  Arduino  ɛŮ ɡˊɞůŰɐɟɘɝɖ ŭɡɜŬɛɘəɞɨ 

ɘůŰɞɢɩɟɞɡ ŭɘŬɢŮɑɟɘůɖɠ, ˊɞɡ ŬɚɚɖɚŮˊɘŭɟɎ ɛŮ ŭɑəŰɡŬ ŬɘůɗɖŰɐɟɤɜ, ɛŮ ůəɞˊɧ Űɖ 

ŭɘŬŰɐɟɖůɖ ŮůɤŰŮɟɘəɩɜ ɢɩɟɤɜ ůŮ ŬůűŬɚɐ əŬŰɎůŰŬůɖ. 

Ƀɘ ɢɟɐůŰŮɠ əŬɘ ɞɘ ŭɘŬɢŮɘɟɘůŰɏɠ ɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ůɢŮŭɘɎůɞɡɜ Űɞ ůɨůŰɖɛŬ 

ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡɠ əŬɘ ɜŬ ŮˊŮɝŮɟɔɎɕɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ 

Ŭˊɧ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ əŬɘ ŬˊɞůŰɏɚɚɞɜŰŬɘ ůŰɖ ɓɎůɖ, ɩůŰŮ ɜŬ ŬɜŰɘɛŮŰɤˊɑɕɞɡɜ ŮɔəŬɑɟɤɠ Űɘɠ 

ɏəŰŬəŰŮɠ ŬɜɎɔəŮɠ ˊɞɡ ůŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ɛŬɠ ŮɑɜŬɘ ɖ ˊɘɗŬɜɧŰɖŰŬ ˊɡɟəŬɔɘɎɠ, 
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ˊɚɖɛɛɨɟŬɠ əŬɗɩɠ Ůˊɑůɖɠ, əŬɘ ɖ ɛɖ ŮɝɞɡůɘɞŭɞŰɖɛɏɜɖ ˊɟɧůɓŬůɖ ůŰɞ ɢɩɟɞ ůŰɞɜ ɞˊɞɑɞ 

ŬɜŬűŮɟɧɛŬůŰŮ.  

1.3. ɃɟɔɎɜɤůɖ Űɞɡ əŮɘɛɏɜɞɡ  

ɇɞ əŮɑɛŮɜɞ ŬɟɢɑɕŮɘ ɛŮ Űɖɜ ŮɘůŬɔɤɔɐ ůŰɘɠ ɏɜɜɞɘŮɠ Űɤɜ ŮɜůɤɛŬŰɤɛɏɜɤɜ 

ůɡůŰɖɛɎŰɤɜ, ůɡůŰɖɛɎŰɤɜ ůɡɜŬɔŮɟɛɞɨ, ŭɘəŰɨɤɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ Űɞɡ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ 

ŭɘŬŭɘəŰɨɞɡ, ůɡɜŮɢɑɕŮɘ ɛŮ Űɖɜ ˊŬɟɞɡůɑŬůɖ Űɤɜ ŮɟɔŬɚŮɑɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ 

ɡɚɞˊɞɑɖůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ.  

ɆŰɖ ůɡɜɏɢŮɘŬ ůŰɞ 3ɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ɡɚɘəɧ ɛɏɟɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. Ɇô 

ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ ŬɜŬűɏɟŮŰŬɘ Űɞ əɎɗŮ ɡɚɘəɧ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ. ȺɝɖɔŮɑŰŬɘ ŬɜŬɚɡŰɘəɎ 

ɖ əŬŰŬůəŮɡɐ, ɖ ɚŮɘŰɞɡɟɔɑŬ əŬɘ ɖ ɢɟɐůɖ Űɞɡɠ. 

ɆŰɞ 4ɞ əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ˊŬɟɞɡůɑŬůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ ɛɏɟɞɡɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ.  

ɆŰɞ 5ɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ əŬɗɩɠ əŬɘ ɛŮɚɚɞɜŰɘəɏɠ 

ɓŮɚŰɘɩůŮɘɠ  Űɞɡ ůɡůŰɐɛŬŰɞɠ. 
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2. ŪŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ 

2.1. ɆɡůŰɐɛŬŰŬ ůɡɜŬɔŮɟɛɞɨ 

ɇŬ ůɡůŰɐɛŬŰŬ ůɡɜŬɔŮɟɛɞɨ [11] ŬˊɞŰŮɚɞɨɜ ŭɘŮɗɜɩɠ Űɖɜ ˊɘɞ ůɡɛűɏɟɞɡůŬ əŬɘ 

ŬˊɞŰŮɚŮůɛŬŰɘəɐ ɚɨůɖ ɔɘŬ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ŬůűɎɚŮɘŬɠ Ůɜɧɠ ɢɩɟɞɡ. Ɇəɞˊɧɠ Ůɜɧɠ 

ůɡůŰɐɛŬŰɞɠ ůɡɜŬɔŮɟɛɞɨ, ŮɑɜŬɘ ɖ ˊɟɞůŰŬůɑŬ əŰɘɟɑɤɜ ɐ Ɏɚɚɤɜ ɢɩɟɤɜ Ŭˊɧ ˊŬɟɎɜɞɛŮɠ 

Ůɘůɓɞɚɏɠ. ȼ ůɤůŰɐ əŬŰŬůəŮɡɐ, ŬɚɚɎ əŬɘ ɞ ůɢŮŭɘŬůɛɧɠ Ŭˊɧ ˊɚŮɡɟɎɠ Űɞɡ ɘŭɘɩŰɖ ɐ Űɖɠ 

ŮŰŬɘɟɑŬɠ, ˊɞɡ ɗŬ ŮɔəŬŰŬůŰɐůŮɘ əŬɘ ɗŬ ŬɜŬɚɎɓŮɘ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ, 

ŮɑɜŬɘ ɞɘ ɓŬůɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰɎɠ Űɞɡ. 

ɇɧůɞ ůŰŬ ɛŮɔɎɚŬ ŬůŰɘəɎ əɏɜŰɟŬ, ɧůɞ əŬɘ ůŮ ɛɘəɟɧŰŮɟɞɡɠ ɞɘəɘůɛɞɨɠ, ůŰɖɜ ŮˊŬɟɢɑŬ 

ɐ əŬɘ ůŰŬ ˊŮɟɑɢɤɟŬ Űɤɜ ˊɧɚŮɤɜ, ɏɢŮɘ ŬɟɢɑůŮɘ ɜŬ ŭɘŮɘůŭɨŮɘ ŬɜɎɛŮůŬ ůŰɞɡɠ əŬŰɞɑəɞɡɠ, Űɞ 

ŬɑůɗɖɛŬ Űɖɠ ŬɜŬůűɎɚŮɘŬɠ, Űɧůɞ ɔɘŬ Űɖ ůɤɛŬŰɘəɐ ŬəŮɟŬɘɧŰɖŰɎ Űɞɡɠ ɧůɞ əŬɘ ɔɘŬ Űɖ 

ŭɘŬűɨɚŬɝɖ Űɖɠ ɡɚɘəɐɠ ˊŮɟɘɞɡůɑŬɠ Űɞɡɠ. ȼ ˊɟɞůŰŬůɑŬ Ůɜɧɠ ɢɩɟɞɡ ŬˊɏɜŬɜŰɘ ůŮ 

ˊɟɞůˊɎɗŮɘŮɠ ŭɘɎɟɟɖɝɖɠ, ŭŮɜ ŮɑɜŬɘ Ŭˊɚɐ ɡˊɧɗŮůɖ. Ƀ ɓŬɗɛɧɠ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ 

ŬɡɝɎɜŮŰŬɘ ɧŰŬɜ ɡˊɎɟɢŮɘ ɛɘŬ əŬɚɎ ůɢŮŭɘŬůɛɏɜɖ ɛŮɚɏŰɖ, ˊɞɡ ɗŬ ˊɟɏˊŮɘ ɜŬ ůɡɜɡˊɞɚɞɔɑɕŮɘ 

ɧůɞ Űɞ ŭɡɜŬŰɧ ɛŮɔŬɚɨŰŮɟɞ Ŭɟɘɗɛɧ ŮɜŭŮɢɞɛɏɜɤɜ əŬɘ ɜŬ ŭɘŬɗɏŰŮɘ ɏɜŬ ůɡɜŭɡŬůɛɧ ɛɏŰɟɤɜ 

ŬůűɎɚŮɘŬɠ, ɞɨŰɤɠ ɩůŰŮ ɜŬ ɡˊɎɟɢŮɘ ɛɘŬ ŭɘəɚŮɑŭŬ ˊɟɞůŰŬůɑŬɠ, ůŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ 

ɡˊɎɟɝŮɘ ŬůŰɞɢɑŬ Ůɜɧɠ Ůə Űɤɜ ůɡůŰɖɛɎŰɤɜ. ȼ ɨˊŬɟɝɖ ůɡůŰɖɛɎŰɤɜ ŬůűŬɚŮɑŬɠ, 

əŬŰŬɟɢɐɜ, ɚŮɘŰɞɡɟɔŮɑ ŬˊɞŰɟŮˊŰɘəɎ. ȹɖɚŬŭɐ, ŮɑɜŬɘ ůɑɔɞɡɟɞ ɧŰɘ ɏɜŬɠ ŮɜŰŮɚɩɠ 

ŬˊɟɞůŰɎŰŮɡŰɞɠ ɢɩɟɞɠ ŬˊɞŰŮɚŮɑ ɛŬɔɜɐŰɖ ɔɘŬ ɏɜŬ ŭɘŬɟɟɐəŰɖ, ůŮ ŬɜŰɑɗŮůɖ ɛŮ ŮəŮɑɜɞɜ, ˊɞɡ 

ŭɘŬɗɏŰŮɘ ɏɜŬ ůɨůŰɖɛŬ ůɡɜŬɔŮɟɛɞɨ əŬɘ Űɞ ɞˊɞɑɞ ɛɧɜɞ ɛŮ Űɖɜ ɨˊŬɟɝɐ Űɞɡ ɗŬ 

ˊɟɞɓɚɖɛŬŰɑůŮɘ Űɞɜ ɡˊɞɣɐűɘɞ ŭɘŬɟɟɐəŰɖ. 

ɆɡɜɞˊŰɘəɎ ŰŬ ŰɟɑŬ əɟɘŰɐɟɘŬ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ŮɚɏɔɢŮɘ ɞ ŮɜŭɘŬűŮɟɧɛŮɜɞɠ ˊɟɑɜ Űɖɜ 

ŬɔɞɟɎ əŬɘ ŮɔəŬŰɎůŰŬůɖ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ůɡɜŬɔŮɟɛɞɨ ŮɑɜŬɘ ɖ ŬɝɘɞˊɘůŰɑŬ Űɤɜ ůɡůəŮɨɤɜ 

Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ŬˊŬɟŰɑɕŮŰŬɘ, ɖ ůɡɜŮɢɐɠ ŰŮɢɜɘəɐ ɡˊɞůŰɐɟɘɝɖ, ŭɖɚŬŭɐ ɖ ůɡɜŰɐɟɖůɖ əŬɘ ɞ 

ɏɚŮɔɢɞɠ Űɖɠ əŬɚɐɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ůɡůəŮɡɩɜ əŬɘ Űɏɚɞɠ ɖ ŭɡɜŬŰɧŰɖŰŬ ˊŬɟɞɢɐɠ 24ɤɟɖɠ 

ˊŬɟŬəɞɚɞɨɗɖůɖɠ Ŭˊɧ əɎˊɞɘɞ əɏɜŰɟɞ ɚɐɣɖɠ Űɤɜ ůɖɛɎŰɤɜ Űɞɡ ůɡɜŬɔŮɟɛɞɨ. 
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2.2. ȺɜůɤɛŬŰɤɛɏɜŬ ůɡůŰɐɛŬŰŬ 

ȺɜůɤɛŬŰɤɛɏɜŬ ɆɡůŰɐɛŬŰŬ [5] ŮɑɜŬɘ ŬɡŰɎ ůŰŬ ɞˊɞɑŬ əɎˊɞɘɞɠ ŮˊŮɝŮɟɔŬůŰɐɠ 

ɚŮɘŰɞɡɟɔŮɑ ůŬɜ ɛɏɟɞɠ ɛɑŬɠ ɞɚɧŰɖŰŬɠ, ŮˊɘŰŮɚɩɜŰŬɠ ůɡɔəŮəɟɘɛɏɜɞ ɏɟɔɞ, əŬɘ ůŰɞɜ ɞˊɞɑɞ Ůɜ 

ɔɏɜŮɘ ɞ ɢɟɐůŰɖɠ ŭŮɜ ɏɢŮɘ ˊɟɧůɓŬůɖ ɔɘŬ ɜŬ ŬɚɚɎɝŮɘ Űɞ ˊɟɧɔɟŬɛɛŬ ɐ Űɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ 

Űɞɡ ůɡůŰɐɛŬŰɞɠ. ũɘŬ ɧɚɞ Űɞ ɛɎɗɖɛŬ, ɛŮ Űɞɜ ɧɟɞ çŮɜůɤɛŬŰɤɛɏɜŬ ůɡůŰɐɛŬŰŬè ɗŬ 

ŮɜɜɞɞɨɛŮ Űɖɜ ŮɜůɤɛɎŰɤůɖ əɎˊɞɘɞɡ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ ůŰɖɜ ɚŮɘŰɞɡɟɔɑŬ Ůɜɧɠ ɞɚɧəɚɖɟɞɡ 

ůɡůŰɐɛŬŰɞɠ ɛŮ ɖɚŮəŰɟɞɜɘəɎ, ɛɖɢŬɜɞɚɞɔɘəɎ, əŬɘ ɎɚɚŬ ɛɏɟɖ, ŬɚɚɎ ɗŬ ɛŬɠ Ŭűɞɟɞɨɜ ɛɧɜɞ 

ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ əŬɘ ɖ ŭɘŮˊŬűɐ ŬɡŰɞɨ ɛŮ Űɞ ŮɝɤŰŮɟɘəɧ ˊŮɟɘɓɎɚɚɞɜ. 

ɆŰɖɜ ˊɟɎɝɖ ˊɟɞəɨˊŰŮɘ ɧŰɘ əɎˊɞɘŬ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬŰɎ ˊŮɟɑůŰŬůɖ 

əŬɘ əŬŰô ŮɝŬɑɟŮůɖ ɛˊɞɟŮɑ ɜŬ ɛɖɜ ɘůɢɨɞɡɜ, ɞ ɞɟɘůɛɧɠ ɧɛɤɠ ˊŬɟŬɛɏɜŮɘ ɢɟɐůɘɛɞɠ ɔɘŬ ɜŬ 

ŭɘŬűɞɟɞˊɞɘɐůŮɘ ŰŬ ŮɜůɤɛŬŰɤɛɏɜŬ ůɡůŰɐɛŬŰŬ Ŭˊɧ ŰŬ ɔŮɜɘəɐɠ ɢɟɐůɖɠ. 

2.3. ȹɑəŰɡŬ ŬɘůɗɖŰɐɟɤɜ 

ȰɜŬ ŭɑəŰɡɞ ŬɘůɗɖŰɐɟɤɜ [3], [8] ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɔŮɤɔɟŬűɘəɎ əŬŰŬɜŮɛɖɛɏɜɞɡɠ 

ŬɡŰɧɜɞɛɞɡɠ ŬɘůɗɖŰɐɟŮɠ ɞɘ ɞˊɞɑɞɘ ɛˊɞɟɞɨɜ ɜŬ ɛŮŰɟɐůɞɡɜ űɡůɘəɎ ɛŮɔɏɗɖ ɧˊɤɠ 

ɗŮɟɛɞəɟŬůɑŬ, ɐɢɞɠ, ˊɑŮůɖ, əɑɜɖůɖ, əɚˊ. ȼ ŬɡŰɞɜɞɛɑŬ Ůɜɧɠ ŬɘůɗɖŰɐɟŬ ɓŬůɑɕŮŰŬɘ ůŰɞ 

əɨəɚɤɛŬ ůŰɞ ɞˊɞɑɞ ŮɑɜŬɘ ŮɜůɤɛŬŰɤɛɏɜɞɠ ɐ ŬˊɚɎ ůɡɜŭŮŭŮɛɏɜɞɠ. ɇɞ ůɨůŰɖɛŬ ŬɡŰɧ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ɛɘəɟɞŮɚŮɔəŰɐ ɐ ɏɜŬ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ əŬɗɩɠ əŬɘ ɎɚɚŬ 

ůɡɛˊɚɖɟɤɛŬŰɘəɎ əɡəɚɩɛŬŰŬ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖ ŭɘŬɢŮɑɟɘůɖ ŮɜɏɟɔŮɘŬɠ əŬɘ Űɘɠ 

ŮˊɘəɞɘɜɤɜɑŮɠ. 

ɇŬ ŭɑəŰɡŬ ŬɘůɗɖŰɐɟɤɜ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɐɛŮɟŬ ůŮ ŮɡɟŮɑŬ əɚɑɛŬəŬ ɔɘŬ Űɖɜ 

ˊŬɟŬəɞɚɞɨɗɖůɖ ɢɩɟɤɜ, Űɞɜ ɏɚŮɔɢɞ Űɖɠ əɡəɚɞűɞɟɘŬəɐɠ əɑɜɖůɖɠ, Űɖ ůɡɚɚɞɔɐ 

ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ ŮəŰɎəŰɤɜ ŬɜŬɔəɩɜ, Űɖ ˊŬɟŬəɞɚɞɨɗɖůɖ əɚɘɛŬŰɘəɩɜ 

ɛŮŰŬɓɞɚɩɜ əŬɘ ŬɜŰɘɛŮŰɩˊɘůɖ Űɤɜ űɡůɘəɩɜ əɘɜŭɨɜɤɜ, ůŰɞ ůɨůŰɖɛŬ ɡɔŮɑŬɠ ɛŮ əŬɘɜɞŰɧɛŮɠ 

ŭɘŬɔɜɤůŰɘəɏɠ, ŬˊŮɘəɞɜɘůŰɘəɏɠ əŬɘ ɗŮɟŬˊŮɡŰɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ ə.Ŭ.  

2.4. ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ŭɘŬŭɘəŰɨɞɡ 

ȼ PHP (Hypertext PreProcessor) [15], ŮɑɜŬɘ ɛɘŬ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ 

ůŮɜŬɟɑɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ůɡɟɏɤɠ əŬɘ ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ŮɜůɤɛŬŰɤɗŮɑ ůŰɞɜ əɩŭɘəŬ 

Űɖɠ HTML. ȺɜůɤɛŬŰɩɜɞɜŰŬɠ ɛɘəɟɎ ˊɟɞɔɟɎɛɛŬŰŬ ůŮɜŬɟɑɤɜ ůŮ ɏɜŬɜ HTML əɩŭɘəŬ, 
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ŬˊɞəŰɞɨɛŮ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɚɏɔɢɞɡɛŮ Űɘ ɗŬ ŮɛűŬɜɑɕŮŰŬɘ ůŰɖɜ ɞɗɧɜɖ Űɞɡ űɡɚɚɞɛŮŰɟɖŰɐ 

ɛŮ Űɟɧˊɞ ˊɞɚɨ ˊɘɞ ŮɡɏɚɘəŰɞ Ŭˊɧ ɧŰɘ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ HTML. ȼ ɔɚɩůůŬ ŬɡŰɐ ŮəŰŮɚŮɑŰŬɘ 

ůŰɖɜ ˊɚŮɡɟɎ Űɞɡ ŮɝɡˊɖɟŮŰɖŰɐ, əɎŰɘ ˊɞɡ Űɖɜ əɎɜŮɘ ɜŬ ɝŮɢɤɟɑɕŮɘ Ŭˊɧ ɎɚɚŮɠ ɔɚɩůůŮɠ 

ɧˊɤɠ ɖ JavaScript, əŬɘ əɎŰɘ ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ ɞ ŮɝɡˊɖɟŮŰɖŰɐɠ ȽůŰɞɨ Űɖ ŭɘŮɟɛɖɜŮɨŮɘ 

ˊɟɞŰɞɨ ŬəɧɛŬ Űɖ ůŰŮɑɚŮɘ ůŰɞ űɡɚɚɞɛŮŰɟɖŰɐ. ɆɢŮŭɘɎůŰɖəŮ ɛŮ ůəɞˊɧ Űɖɜ ŬɜɎˊŰɡɝɖ 

ŭɘŬŭɘəŰɡŬəɩɜ ŮűŬɟɛɞɔɩɜ əŬɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŭɡɜŬɛɘəɞɨ ˊŮɟɘŮɢɞɛɏɜɞɡ ɘůŰɞůŮɚɑŭɤɜ. 

ɇɞ ˊɘɞ ůɖɛŬɜŰɘəɧ əɞɛɛɎŰɘ Űɖɠ, ɧɛɤɠ ŮɑɜŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɡˊɞůŰɖɟɑɕŮɘ ɏɜŬ Ůɡɟɨ 

ůɨɜɞɚɞ Ŭˊɧ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ, əɎŰɘ ˊɞɡ əɎɜŮɘ ˊɞɚɨ ˊɘɞ Ůɨəɞɚɖ əŬɘ Ŭˊɚɐ Űɖ ŭɖɛɘɞɡɟɔɑŬ 

ɛɘŬɠ ɘůŰɞůŮɚɑŭŬɠ ɖ ɞˊɞɑŬ ŮˊɘəɞɘɜɤɜŮɑ ɛŮ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ. 

ɆŰɞ ˊŬɟɧɜ ůɨůŰɖɛŬ, ɖ PHP ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ Űɖɠ 

ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ əŬɗɩɠ Ůˊɑůɖɠ,  ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɤɜ 

ˊŮɟɘůůɧŰŮɟɤɜ ɚŮɘŰɞɡɟɔɘɩɜ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ. 

2.5. ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ɛɘəɟɞŮɚŮɔəŰɐ 

Ƀ ɛɘəɟɞŮɚŮɔəŰɐɠ ŮɑɜŬɘ ɏɜŬ ŬɡŰɧɜɞɛɞ ɡˊɞɚɞɔɘůŰɘəɧ ůɨůŰɖɛŬ, ɛŮ ˊɞɚɨ ɛɘəɟɧ 

ɛɏɔŮɗɞɠ, ůŮ ɏɜŬ əŬɘ ɛɞɜŬŭɘəɧ ɞɚɞəɚɖɟɤɛɏɜɞ əɨəɚɤɛŬ (computer on a chip). ȳˊɤɠ əŬɘ 

ɧɚŬ ŰŬ VLSI əɡəɚɩɛŬŰŬ, ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɏɟɖ ˊɞɡ əŬŰŬůəŮɡɎɕɞɜŰŬɘ ɛŮ ŭɘɎűɞɟŮɠ 

ɚɘɗɞɔɟŬűɘəɏɠ ɛŮɗɧŭɞɡɠ ˊɎɜɤ ůŮ ˊɚɎəŮɠ ˊɡɟɘŰɑɞɡ, ŰŬ ɚŮɔɧɛŮɜŬ Silicon Wafers. ɄɎɜɤ ůŮ 

ŬɡŰɎ ůɢɖɛŬŰɑɕɞɜŰŬɘ ɢɘɚɘɎŭŮɠ ɏɤɠ ŮəŬŰɞɛɛɨɟɘŬ ŰɟŬɜɕɑůŰɞɟ əŬɘ əŬŰô ŮˊɏəŰŬůɖ 

ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ŰŬ ɚŮɔɧɛŮɜŬ ɞɚɞəɚɖɟɤɛɏɜŬ əɡəɚɩɛŬŰŬ ˊɞɡ ŮɑɜŬɘ ůɡɜŭɡŬůɛɧɠ ɚɞɔɘəɩɜ 

ˊɡɚɩɜ. ɆɡɜŭɡɎɕɞɜŰŬɠ Űɘɠ ɚɞɔɘəɏɠ ˊɨɚŮɠ, ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ɡˊɞɛɞɜɎŭŮɠ ˊɞɡ ŮˊɘŰŮɚɞɨɜ 

ɞɟɘůɛɏɜŮɠ ˊɘɞ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ ɚŮɘŰɞɡɟɔɑŮɠ  ůŰɞ ɛɘəɟɞŮɚŮɔəŰɐ. ɀɘŬ əɨɟɘŬ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ  

Ůɜɧɠ ɛɘəɟɞŮɚŮɔəŰɐ əŬɘ Ůɜɧɠ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ ŮɑɜŬɘ ˊɤɠ ůŰɞ ɛɘəɟɞŮɚŮɔəŰɐ ɡˊɎɟɢŮɘ 

ŮɜůɤɛŬŰɤɛɏɜɖ ɛɜɐɛɖ əŬɘ ɛɞɜɎŭŮɠ Ůɚɏɔɢɞɡ ˊŮɟɘűŮɟŮɘŬəɩɜ ůɡůəŮɡɩɜ. Ƀɘ ɛɘəɟɞŮɚŮɔəŰɏɠ 

ɏɢɞɡɜ ɤɠ əɨɟɘɞ ůəɞˊɧ Űɞɡɠ ɜŬ Ůˊɘəɞɘɜɤɜɞɨɜ ɛŮ ɎɚɚŮɠ ɖɚŮəŰɟɞɜɘəɏɠ ŭɘŬŰɎɝŮɘɠ əŬɘ ɧɢɘ ɛŮ 

Űɞɜ Ɏɜɗɟɤˊɞ.  

Ƀ ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ [5] ŬɡŰɩɜ Űɤɜ ůɡůəŮɡɩɜ ɔɑɜŮŰŬɘ ɛŮ ɏɜŬ ůŮŰ ŮɜŰɞɚɩɜ ˊɞɡ 

ɏɢɞɡɜ ůɡɔəŮəɟɘɛɏɜɖ ůɨɜŰŬɝɖ əŬɘ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŭɨɞ əŬŰŬůŰɎůŮɘɠ Űɞ 1 əŬɘ Űɞ 0. Ƀɘ 

ɛɘəɟɞŮɚŮɔəŰɏɠ ŬɟɢɘəɎ, ˊɟɞɔɟŬɛɛŬŰɑɕɞɜŰŬɜ ɛɧɜɞ ůŮ ɔɚɩůůŬ assembly, ŬɚɚɎ ˊɚɏɞɜ 

ŭɘɎűɞɟŮɠ ɔɚɩůůŮɠ ɡɣɖɚɞɨ Ůˊɘˊɏŭɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ŬɡŰɧ Űɞ ůəɞˊɧ. ȷɡŰɏɠ ɞɘ 



21 
 

ɔɚɩůůŮɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŮɑɜŬɘ ŮɑŰŮ ŬˊɞəɚŮɘůŰɘəɎ ůŰɞɢŮɡɛɏɜŮɠ ɔɘŬ Űɞɜ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɧ ɛɘəɟɞŮɚŮɔəŰɩɜ, ɐ ŬˊɚɎ ŮəŭɧůŮɘɠ Űɞɡɠ ˊɞɡ ɛŬɠ ŮɝɡˊɖɟŮŰɞɨɜ, ɧˊɤɠ ɖ 

ɔɚɩůůŬ C. Ƀɘ ŮɜŰɞɚɏɠ Űɖɠ ɔɚɩůůŬɠ ɛɖɢŬɜɐɠ ŮˊɘŰŮɚɞɨɜ ˊŮɟɘɞɟɘůɛɏɜŮɠ ŭɘŮɟɔŬůɑŮɠ əŬɘ 

ˊɞɚɚɏɠ űɞɟɏɠ ɢɟŮɘɎɕŮŰŬɘ ŮəŬŰɞɜŰɎŭŮɠ ŮɜŰɞɚɩɜ ɔɘŬ ɜŬ ŮəŰŮɚɏůɞɡɜ ˊɟɎɝŮɘɠ əŬɘ ɚŮɘŰɞɡɟɔɑŮɠ 

ˊɘɞ ůɨɜɗŮŰŮɠ Ŭˊɧ Űɘɠ ůɡɜɖɗɘůɛɏɜŮɠ. ɈˊɎɟɢŮɘ, ɧɛɤɠ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɔɟɎɣɞɡɛŮ Űɞ 

ˊɟɧɔɟŬɛɛŬ ůŮ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ɡɣɖɚɞɨ Ůˊɘˊɏŭɞɡ. Ƀɘ ɔɚɩůůŮɠ ɡɣɖɚɞɨ 

Ůˊɘˊɏŭɞɡ ɛˊɞɟɞɨɜ ɜŬ ɛŮŰŬűɟŬůŰɞɨɜ ůŮ ɔɚɩůůŬ ɢŬɛɖɚɞɨ Ůˊɘˊɏŭɞɡ ɛŮ Űɖ ɓɞɐɗŮɘŬ 

ɛŮŰŬűɟŬůŰɘəɩɜ ŮɟɔŬɚŮɑɤɜ, ɧˊɤɠ ŮɑɜŬɘ ɞ compiler (ɛŮŰŬɔɚɤŰŰɘůŰɐɠ) əŬɘ ɞ interpreter 

(ŭɘŮɟɛɖɜɏŬɠ). ɇɞ ˊɟɩŰɞ ŮɑɜŬɘ ŮɟɔŬɚŮɑɞ ɚɞɔɘůɛɘəɞɨ, Űɞ ɞˊɞɑɞ ŭɏɢŮŰŬɘ Űɘɠ ŮɜŰɞɚɏɠ ɡɣɖɚɞɨ 

Ůˊɘˊɏŭɞɡ ˊɞɡ ŭɑɜŮɘ ɞ ɢɟɐůŰɖɠ əŬɘ Űɘɠ ɛŮŰŬŰɟɏˊŮɘ ůŮ ɔɚɩůůŬ ɛɖɢŬɜɐɠ. 

2.6. ɇŬ ŮɟɔŬɚŮɑŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 

ȳɚŬ ŰŬ ˊɟɞɔɟɎɛɛŬŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɞɡɠ ůəɞˊɞɨɠ Űɖɠ ˊŬɟɞɨůŬɠ 

ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ŬɜɞɘɢŰɞɨ ɐ ŮɚŮɨɗŮɟɞɡ ɚɞɔɘůɛɘəɞɨ. ɇŬ əɨɟɘŬ ŮɟɔŬɚŮɑŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬŰɎ Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŮɠ ŮɑɜŬɘ ŰŬ Ůɝɐɠ: 

¶ Xampp 

ɇɞ XAMPP [14] ŮɑɜŬɘ ɏɜŬ ˊŬəɏŰɞ ˊɟɞɔɟŬɛɛɎŰɤɜ ŮɚŮɨɗŮɟɞɡ ɚɞɔɘůɛɘəɞɨ, 

ɚɞɔɘůɛɘəɞɨ ŬɜɞɘəŰɞɨ əɩŭɘəŬ əŬɘ ŬɜŮɝɎɟŰɖŰɞɡ ˊɚŬŰűɧɟɛŬɠ Űɞ ɞˊɞɑɞ ˊŮɟɘɏɢŮɘ Űɞ 

ŮɝɡˊɖɟŮŰɖŰɐ ɘůŰɞůŮɚɑŭɤɜ http Apache, Űɖɜ ɓɎůɖ ɘůŰɞůŮɚɑŭɤɜ MySQL əŬɘ ɏɜŬ ŭɘŮɟɛɖɜɏŬ 

ɔɘŬ ůŮɜɎɟɘŬ ɔɟŬɛɛɏɜŬ ůŮ ɔɚɩůůŮɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ PHP əŬɘ Perl. 

ɇɞ XAMPP ŮɑɜŬɘ Ŭəɟɤɜɨɛɘɞ əŬɘ ŬɜŬűɏɟŮŰŬɘ ůŰŬ ˊŬɟŬəɎŰɤ ŬɟɢɘəɎ: 

¶ X (ŬɜŬűɏɟŮŰŬɘ ůŰɞ "cross-platform" ˊɞɡ ůɖɛŬɑɜŮɘ ɚɞɔɘůɛɘəɧ ŬɜŮɝɎɟŰɖŰɞ 

ˊɚŬŰűɧɟɛŬɠ) 

¶ Apache HTTP ŮɝɡˊɖɟŮŰɖŰɐɠ 

¶ MySQL 

¶ PHP 

¶ Perl 
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ɇɞ XAMPP ŮɑɜŬɘ ɏɜŬ ŮɚŮɨɗŮɟɞ ɚɞɔɘůɛɘəɧ Űɞ ɞˊɞɑɞ ˊŮɟɘɏɢŮɘ ɏɜŬ ŮɝɡˊɖɟŮŰɖŰɐ 

ɘůŰɞůŮɚɑŭɤɜ Űɞ ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ ŮɝɡˊɖɟŮŰŮɑ əŬɘ ŭɡɜŬɛɘəɏɠ ɘůŰɞůŮɚɑŭŮɠ ŰŮɢɜɞɚɞɔɑŬɠ 

PHP/MySQL. ȺɑɜŬɘ ŬɜŮɝɎɟŰɖŰɞ ˊɚŬŰűɧɟɛŬɠ əŬɘ ŰɟɏɢŮɘ ůŮ Microsoft Windows, Linux, 

Solaris, and Mac OS X əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ˊɚŬŰűɧɟɛŬ ɔɘŬ Űɖɜ ůɢŮŭɑŬůɖ əŬɘ 

ŬɜɎˊŰɡɝɖ ɘůŰɞůŮɚɑŭɤɜ ɛŮ Űɖɜ ŰŮɢɜɞɚɞɔɑŮɠ ɧˊɤɠ PHP, JSP əŬɘ Servlets. 

¶ Apache Web Server 

ȺɑɜŬɘ ɏɜŬɠ ŮɝɡˊɖɟŮŰɖŰɐɠ ȽůŰɞɨ. Ƀ Apache [14], ŬˊɞŰŮɚŮɑ ɏɜŬ ŬɜɞɘəŰɞɨ əɩŭɘəŬ 

ɚɞɔɘůɛɘəɧ, Űɞ ɞˊɞɑɞ ɡˊɞůŰɖɟɑɕŮɘ ɏɜŬ ůɨɜɞɚɞ Ŭˊɧ ŭɘɎűɞɟŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ, ɧˊɤɠ 

Linux, Unix, Windows ə.Ŭ. ȺɑɜŬɘ ɔɟŬɛɛɏɜɞɠ ůŰɖ ɔɚɩůůŬ C əŬɘ ŬˊɞŰŮɚŮɑ Űɞ ˊɘɞ ŭɘɎůɖɛɞ 

HTTP ɚɞɔɘůɛɘəɧ ŮɝɡˊɖɟŮŰɖŰɐ. ɇɞ ɚɞɔɘůɛɘəɧ ŬɡŰɧ ɡˊɞůŰɖɟɑɕŮɘ ŭɘɎűɞɟŮɠ ŮűŬɟɛɞɔɏɠ, 

ɧˊɤɠ ŮɑɜŬɘ ɔɚɩůůŮɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Űɖɠ ˊɚŮɡɟɎɠ Űɞɡ ŮɝɡˊɖɟŮŰɖŰɐ, ɧˊɤɠ ɖ PHP. 

ɈˊɞůŰɖɟɑɕŮɘ Perl, Python, Tcl, əŬɗɩɠ Ůˊɑůɖɠ, əŬɘ SSL əŬɘ TLS.  ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ 

Űɟɏɢɞɡɜ ůŮ ŬɡŰɧɜ Űɧůɞ ůŰŬŰɘəɏɠ, ɧůɞ əŬɘ ŭɡɜŬɛɘəɏɠ ɘůŰɞůŮɚɑŭŮɠ. Ƀ ȷPACHE, 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ˊɞɚɚɏɠ űɞɟɏɠ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŮɑɜŬɘ ŬɜŬɔəŬɑɞ ŭɘɎűɞɟŮɠ 

ˊɚɖɟɞűɞɟɑŮɠ ɜŬ ɔɑɜɞɡɜ ˊɟɞůɓɎůɘɛŮɠ ɛŮ ɏɜŬ ŬůűŬɚɐ əŬɘ ŬɝɘɧˊɘůŰɞ Űɟɧˊɞ, ɧˊɤɠ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ Űɞ ŭɘŬɛɞɑɟŬůɛŬ ŬɟɢŮɑɤɜ Ŭˊɧ ɏɜŬɜ ɖɚŮəŰɟɞɜɘəɧ ɡˊɞɚɞɔɘůŰɐ ůŰɞ ŭɘŬŭɑəŰɡɞ. 

ȺˊɘˊɟɧůɗŮŰŬ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ ˊɞɚɚɞɨɠ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ŭɘŬŭɘəŰɡŬəɩɜ 

ŮűŬɟɛɞɔɩɜ ɔɘŬ ɜŬ Ůɚɏɔɢɞɡɜ, ŰɞˊɘəɎ ůŰɞɜ ɖɚŮəŰɟɞɜɘəɧ Űɞɡɠ ɡˊɞɚɞɔɘůŰɐ, Űɞɜ əɩŭɘəɎ 

Űɞɡɠ. ȷɡŰɧɠ ŮɑɜŬɘ ɏɜŬɠ Ŭˊɧ Űɞɡɠ ɚɧɔɞɡɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ɚɞɔɘůɛɘəɧ ŬɡŰɧ ůŰɖɜ 

ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ. ȰɜŬɠ Ŭəɧɛɖ ɚɧɔɞɠ, ŮɑɜŬɘ ɔɘŬŰɑ ɡˊɞůŰɖɟɑɕŮɘ Űɖ ɔɚɩůůŬ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ůŮɜŬɟɑɤɜ PHP, ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɤɜ 

ɚŮɘŰɞɡɟɔɘɩɜ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ. 

¶ MySql Server 

H MySql [17] ŮɑɜŬɘ ɏɜŬ ŮɚŮɨɗŮɟɞ ůɨůŰɖɛŬ ŭɘŬɢŮɘɟɑůŮɤɠ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ 

ŮɑɜŬɘ ŮɡɟɨŰŬŰŬ ŭɘŬŭŮŭɞɛɏɜɖ ůŰŬ UNIX ůɡůŰɐɛŬŰŬ, Ŭɜ əŬɘ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ŭŮɑɢɜŮɘ ɜŬ 

əŬŰŬəŰɎ əŬɘ Űɞɜ əɧůɛɞ Űɤɜ Win32. 

Ⱥˊɑůɖɠ, ɖ MySql ŮɑɜŬɘ ˊɞɚɡɜɖɛŬŰɘəɐ əŬɘ ˊɞɚɡɢɟɖůŰɘəɐ əŬɘ ɡˊɞůŰɖɟɑɕŮɘ ŰŬ 

ŰŮɚŮɡŰŬɑŬ standards Űɖɠ SQL. 
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ȼ ŬɜɎɔəɖ ɔɘŬ ŭɘŬůɨɜŭŮůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛŮ ɛɘŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɩɗɖůŮ ůŰɖɜ 

Ůˊɘɚɞɔɐ Űɖɠ ŮűŬɟɛɞɔɐɠ  MySql ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɢɟŮɘɎůŰɖəŮ 

əŬŰɎ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ŭɘŬŭɘəŰɡŬəɞɨ ŰɛɐɛŬŰɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

¶ Arduino IDE 

ũɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ Arduino Ŭˊɧ Űɞɜ ɡˊɞɚɞɔɘůŰɐ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ Arduino 

IDE [21]. ȼ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ŬɜŬűɏɟɞɜŰŬɘ ˊɘɞ ŬɜŬɚɡŰɘəɎ ůŰɞ ȾŮűɎɚŬɘɞ 3.  
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3. ɇɞ ɡɚɘəɧ ɛɏɟɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

3.1. ũŮɜɘəɐ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ɇɞ ůɨůŰɖɛŬ ůɡɜŬɔŮɟɛɞɨ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 1 ɏɤɠ 9 ɛɘəɟɞŮɚŮɔəŰɏɠ Arduino. ȷɡŰɧ 

ůɖɛŬɑɜŮɘ ɧŰɘ ɛˊɞɟɞɨɛŮ ɜŬ ŰɞˊɞɗŮŰɐůɞɡɛŮ Ŭˊɧ ɏɜŬɜ Arduino  ɛɏɢɟɘ əŬɘ ůŮ 9 ŭɘŬűɞɟŮŰɘəɏɠ 

ŰɞˊɞɗŮůɑŮɠ. O əɎɗŮ ɛɘəɟɞŮɚŮɔəŰɐɠ ɛŬɠ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ůɡɜŭɏůɞɡɛŮ ɛɏɢɟɘ əŬɘ 8 

ŬɘůɗɖŰɐɟŮɠ (ŬɜŬɚɧɔɤɠ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ɘŭɘɞəŰɐŰɖ Űɞɡ ɢɩɟɞɡ). Ƀɘ ŬɘůɗɖŰɐɟŮɠ ŬɡŰɞɑ 

ɛɧɚɘɠ ŰɞˊɞɗŮŰɖɗɞɨɜ ůŰɞ ůɨůŰɖɛŬ ˊɟɏˊŮɘ ɜŬ ɞɟɘůŰɞɨɜ əŬɘ ůŰɖɜ ɘůŰɞůŮɚɑŭŬ, ɔɘŬ ɜŬ 

ɚŮɘŰɞɡɟɔɐůɞɡɜ. ȳɚɞ Űɞ ůɨůŰɖɛŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ/ŮɚɏɔɢŮŰŬɘ ɛɏůɤ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ 

ŭɘŬɢŮɑɟɘůɖɠ. 

 

ȺɘəɧɜŬ 3.1 ȹɘɎɔɟŬɛɛŬ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ 
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3.2. ȾɧůŰɞɠ ɡɚɞˊɞɑɖůɖɠ ɛɞɜɎŭŬɠ 

ɇɞ əɧůŰɞɠ ɡɚɞˊɞɑɖůɖɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ ůɡɜŬɔŮɟɛɞɨ ŮɑɜŬɘ ůɢŮŰɘəɎ 

ɢŬɛɖɚɧ ůŮ ůɢɏůɖ ɛŮ ŰŬ ɎɚɚŬ ůɡůŰɐɛŬŰŬ ŬůűɎɚŮɘŬɠ. ɇɞ ˊɟɞŰɏɟɖɛŬ Űɞɡ ɞűŮɑɚŮŰŬɘ əɡɟɑɤɠ 

ůŰɞ ɧŰɘ ɧɚɞ Űɞ ůɨůŰɖɛŬ ŮɑɜŬɘ ɓŬůɘůɛɏɜɞ ůŰɞ ŭɘŬŭɑəŰɡɞ ɢɤɟɑɠ əɎˊɞɘŬ ŬˊŬɟŬɑŰɖŰɖ 

əŮɜŰɟɘəɐ ɛɞɜɎŭŬ. ȷɡŰɧ ɛŬɠ ˊɟɞůűɏɟŮɘ ɏɜŬ ɓɘɩůɘɛɞ əŬɘ ŮɜŬɚɚŬəŰɘəɧ ɛɏůɞ ɡɚɞˊɞɑɖůɖɠ. 

ɄŬɟŬəɎŰɤ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ˊɟɞůɤɟɘɜɏɠ Űɘɛɏɠ Űɤɜ ɡɚɘəɩɜ: 

 

ɈȿȽȾɃ ȾɃɆɇɃɆ 

Arduino Uno 25 ú 

Ethernet Shield 50ú 

ȷɘůɗɖŰɐɟŬɠ űŬɘɜɧɛŮɜɞɡ Hall 2ú 

ɄŬɗɖŰɘəɧ ŬɘůɗɖŰɐɟɘɞ PIR 7ú 

2xLed 0,20ú 

Ɇɨɜɞɚɞ: 84,20ú 

ɄɑɜŬəŬɠ 3.2 ȾɧůŰɞɠ ɡɚɞˊɞɑɖůɖɠ ɛɞɜɎŭŬɠ 

 

3.3. Arduino 

ȼ ˊɚŬŰűɧɟɛŬ ůŰɖɜ ɞˊɞɑŬ ŮɑɜŬɘ ɓŬůɘůɛɏɜɞ Űɞ ɧɚɞ ůɨůŰɖɛŬ ɞɜɞɛɎɕŮŰŬɘ Arduino 

[20] əŬɘ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ɖɚŮəŰɟɞɜɘəɧ əɨəɚɤɛŬ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɞ ɛɘəɟɞŮɚŮɔəŰɐ 

ATmega Űɖɠ Atmel əŬɘ Űɞɡ ɞˊɞɑɞɡ ɧɚŬ ŰŬ ůɢɏŭɘŬ, əŬɗɩɠ əŬɘ Űɞ software ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ 

ɔɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ, ŭɘŬɜɏɛɞɜŰŬɘ ŮɚŮɨɗŮɟŬ əŬɘ ŭɤɟŮɎɜ ɩůŰŮ ɜŬ ɛˊɞɟŮɑ ɜŬ 

əŬŰŬůəŮɡŬůŰŮɑ Ŭˊɧ Űɞɜ əŬɗɏɜŬ. ȷűɞɨ əŬŰŬůəŮɡŬůŰŮɑ, ɛˊɞɟŮɑ ɜŬ ůɡɛˊŮɟɘűŮɟɗŮɑ ůŬɜ 

ɏɜŬɠ ɛɘəɟɞůəɞˊɘəɧɠ ɡˊɞɚɞɔɘůŰɐɠ, Ŭűɞɨ ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ůɡɜŭɏůŮɘ ŮˊɎɜɤ Űɞɡ 

ˊɞɚɚŬˊɚɏɠ ɛɞɜɎŭŮɠ Ůɘůɧŭɞɡ/Ůɝɧŭɞɡ əŬɘ ɜŬ ˊɟɞɔɟŬɛɛŬŰɑůŮɘ Űɞ ɛɘəɟɞŮɚŮɔəŰɐ ɜŬ ŭɏɢŮŰŬɘ 

ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɘɠ ɛɞɜɎŭŮɠ Ůɘůɧŭɞɡ, ɜŬ ŰŬ ŮˊŮɝŮɟɔɎɕŮŰŬɘ əŬɘ ɜŬ ůŰɏɚɜŮɘ əŬŰɎɚɚɖɚŮɠ 

ŮɜŰɞɚɏɠ ůŰɘɠ ɛɞɜɎŭŮɠ Ůɝɧŭɞɡ. 
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ɇɞ Arduino ɛˊɞɟŮɑ ɜŬ ŬɘůɗŬɜɗŮɑ Űɞ ˊŮɟɘɓɎɚɚɞɜ ˊɟɞůɚŬɛɓɎɜɞɜŰŬɠ ŭŮŭɞɛɏɜŬ Ŭˊɧ 

ɛŮɔɎɚɖ ˊɞɘəɘɚɑŬ ŬɘůɗɖŰɐɟɤɜ əŬɘ ɛˊɞɟŮɑ ɜŬ ŮˊɖɟŮɎůŮɘ Űɞ ɢɩɟɞ ɛŮ Űɞɜ ɏɚŮɔɢɞ  Űɤɜ 

űɩŰɤɜ, Űɤɜ ɛɖɢŬɜɩɜ əŬɘ Ɏɚɚɤɜ ɖɚŮəŰɟɞɜɘəɩɜ ŮˊŮɝŮɟɔŬůŰɩɜ. Ƀ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐɠ 

ůŰɞɜ ˊɑɜŬəŬ Űɖɠ ˊɚŬŰűɧɟɛŬɠ ŮɑɜŬɘ ˊɟɞɔɟŬɛɛŬŰɘůɛɏɜɞɠ ůŰɖ ɢɟɐůɖ Űɖɠ ɔɚɩůůŬɠ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Űɞɡ Arduino əŬɘ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ Arduino. ɇŬ ůɢɏŭɘŬ 

Arduino ɛˊɞɟɞɨɜ ɜŬ ŮɑɜŬɘ ŬɡŰɧɜɞɛŬ ɐ ɛˊɞɟɞɨɜ ɜŬ Ůˊɘəɞɘɜɤɜɐůɞɡɜ ɛŮ ɞˊɞɘɞŭɐˊɞŰŮ 

ɚɞɔɘůɛɘəɧ Ůɜɧɠ ɡˊɞɚɞɔɘůŰɐ. 

3.3.1. ɀɞɜŰɏɚŬ Arduino 

ɆŰɖɜ ŬɔɞɟɎ ŭɘŬŰɑɗŮɜŰŬɘ ˊɞɚɚɎ ɛɞɜŰɏɚŬ Űɖɠ ˊɚŬŰűɧɟɛŬɠ əŬɘ ůŰɖɜ ˊŬɟɞɨůŬ 

ŮɟɔŬůɑŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ Arduino Uno. ɇŬ ɛŮɟɘəɎ Ŭˊɧ ŰŬ ɛɞɜŰɏɚŬ  Arduino 

ŬɜŬűɏɟɞɜŰŬɘ ˊŬɟŬəɎŰɤ: 

- Arduino Diecimila 

- Arduino Nuova Generarazione 

- Arduino Extreme 

- Arduino Usb 

- Arduino Lilypad 

- Arduino Nano 

- Arduino Mini 

- Arduino Duemilanove 

- Arduino Uno 

- Arduino Mega 
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3.3.2. ɉŬɟŬəŰɖɟɘůŰɘəɎ Arduino Uno 

 

ȺɘəɧɜŬ 3.2 Arduino Uno 

 

ɀɘəɟɞŮɚŮɔəŰɐɠ ATMEGA328 

ɇɎůɖ ɚŮɘŰɞɡɟɔɑŬɠ 5V 

ɇɎůɖ Ůɘůɧŭɞɡ(ůɡɜɑůŰŬŰŬɘ) 7-12V 

ȳɟɘŬ ŰɎůɖɠ Ůɘůɧŭɞɡ 6-20V 

ɊɖűɘŬəɞɑ ŬəɟɞŭɏəŰŮɠ Ƚ/Ƀ 14(6 Ůə Űɤɜ ɞˊɞɑɤɜ PWM ɏɝɞŭɞ) 

ȷɜŬɚɞɔɘəɞɑ ŬəɟɞŭɏəŰŮɠ Ůɘůɧŭɞɡ 6 

Ƚůɢɨɠ ůɡɜŮɢɧɛŮɜɞɡ ɟŮɨɛŬŰɞɠ ŬɜɎ ŬəɟɞŭɏəŰɖ 40mA 

Ƚůɢɨɠ ůɡɜŮɢɧɛŮɜɞɡ ɟŮɨɛŬŰɞɠ ɔɘŬ ŬəɟɞŭɏəŰɖ 
ŰɎůɖɠ 3.3V 

50mA 

ɀɜɐɛɖ flash 32KB(ATMEGA328) 

ɀɜɐɛɖ SRAM 2KB(ATMEGA328) 

ɀɜɐɛɖ EEPROM 1KB(ATMEGA328) 

ɇŬɢɨŰɖŰŬ ɟɞɚɞɔɘɞɨ 16MHz 

ɄɑɜŬəŬɠ 3.2 ɉŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ Arduino Uno 
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¶ ɇɟɞűɞŭɞůɑŬ 

ɇɞ Arduino Uno ɛˊɞɟŮɑ ɜŬ ŰɟɞűɞŭɞŰɖɗŮɑ ɛŮ ɟŮɨɛŬ ŮɑŰŮ Ŭˊɧ Űɞɜ ɡˊɞɚɞɔɘůŰɐ ɛɏůɤ 

Űɖɠ ůɨɜŭŮůɖɠ USB, ŮɑŰŮ Ŭˊɧ ŮɝɤŰŮɟɘəɐ ŰɟɞűɞŭɞůɑŬ ˊɞɡ ˊŬɟɏɢŮŰŬɘ ɛɏůɤ ɛɘŬɠ ɡˊɞŭɞɢɐɠ 

űɘɠ Űɤɜ 2.1mm (ɗŮŰɘəɧɠ ˊɧɚɞɠ ůŰɞ əɏɜŰɟɞ) əŬɘ ɓɟɑůəŮŰŬɘ ůŰɖɜ əɎŰɤ- ŬɟɘůŰŮɟɐ ɔɤɜɑŬ Űɞɡ 

Arduino. ũɘŬ ɜŬ ɛɖɜ ɡˊɎɟɢɞɡɜ ˊɟɞɓɚɐɛŬŰŬ, ɖ ŮɝɤŰŮɟɘəɐ ŰɟɞűɞŭɞůɑŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 

Ŭˊɧ 7 ɤɠ 12V əŬɘ ɛˊɞɟŮɑ ɜŬ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ɏɜŬ əɞɘɜɧ ɛŮŰŬůɢɖɛŬŰɘůŰɐ Űɞɡ Ůɛˊɞɟɑɞɡ, 

Ŭˊɧ ɛˊŬŰŬɟɑŮɠ ɐ ɞˊɞɘŬŭɐˊɞŰŮ Ɏɚɚɖ ˊɖɔɐ DC. 

 

ȺɘəɧɜŬ 3.3 Ⱥɑůɞŭɞɘ/Ȱɝɞŭɞɘ ɇɟɞűɞŭɞůɑŬɠ 

 

Ƀɘ ŬəɟɞŭɏəŰŮɠ ŰɟɞűɞŭɞůɑŬɠ ŮɑɜŬɘ ɞɘ Ŭəɧɚɞɡɗɞɘ: 

Vin: ȼ ŰɎůɖ Ůɘůɧŭɞɡ Űɖɠ ˊɚŬəɏŰŬɠ ɧŰŬɜ ɢɟɖůɘɛɞˊɞɘŮɑ ŮɝɤŰŮɟɘəɐ ˊɖɔɐ ŮɜɏɟɔŮɘŬɠ. ȼ 

ŰɟɞűɞŭɞůɑŬ ŰɎůɖɠ ɔɑɜŮŰŬɘ ɛɏůɤ ŬɡŰɞɨ Űɞɡ ŬəɟɞŭɏəŰɖ. ȷɜ ŰɟɞűɞŭɞŰɖɗŮɑ ɛŮ ŰɎůɖ Ŭˊɧ Űɞɜ 

ŬəɟɞŭɏəŰɖ ŰɟɞűɞŭɞůɑŬɠ (jack), ɏɢŮɘ ˊɟɧůɓŬůɖ ůŮ ŬɡŰɐ ɛɏůɤ Űɞɡ ŬəɟɞŭɏəŰɖ Vin. 

5V: ȼ ŰɎůɖ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ ŰŬ ŭɘɎűɞɟŬ ɛɏɟɖ Űɖɠ ˊɚŬəɏŰŬɠ əŬɘ Űɞ ɛɘəɟɞŮɚŮɔəŰɐ 

ŮɑɜŬɘ 5V. ȼ ŰɎůɖ ŬɡŰɐ, Űɖɜ ɞˊɞɑŬ ŭɑɜŮɘ ŬɡŰɧɠ ɞ ŬəɟɞŭɏəŰɖɠ, ŮɑɜŬɘ ŮɑŰŮ ɖ ŰɎůɖ 5V ˊɞɡ ŭɑɜŮɘ 

ɖ ůɨɜŭŮůɖ ɛŮ USB, ŮɑŰŮ ɖ ɟɡɗɛɘůɛɏɜɖ ŰɎůɖ ˊɞɡ ŭɑɜŮŰŬɘ ɛɏůɤ Űɞɡ Vin. 

3.3V: ȼ ŰɎůɖ ŬɡŰɐ ˊŬɟɎɔŮŰŬɘ Ŭˊɧ Űɞ ɞɚɞəɚɖɟɤɛɏɜɞ FTDI. ɇɞ ɧɟɘɞ ɎɜŰɚɖůɖɠ ɟŮɨɛŬŰɞɠ 

ŮɑɜŬɘ 50mA. 

GND: Ⱥɑůɞŭɞɘ ŮŭɎűɞɡɠ. 
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¶ ɀɜɐɛɖ 

Ƀ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐɠ ATmega328 ɏɢŮɘ ŰɟŮɘɠ ɞɛɎŭŮɠ ɛɜɐɛɖɠ. ȹɘŬɗɏŰŮɘ flash 

memory, ůŰɖɜ ɞˊɞɑŬ ŬˊɞɗɖəŮɨɞɜŰŬɘ ŰŬ Arduino sketch, SRAM (static random access 

memory), ůŰɖɜ ɞˊɞɑŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Űɞ sketch əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑ Űɘɠ ɛŮŰŬɓɚɖŰɏɠ ɧŰŬɜ 

ŰɟɏɢŮɘ, əŬɘ EPPROM, ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɞɡɠ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɔɘŬ Űɖɜ 

ŬˊɞɗɐəŮɡůɖ ɛŬəɟɞɢɟɧɜɘɤɜ ˊɚɖɟɞűɞɟɘɩɜ.  

- 2Kȸ ɛɜɐɛɖɠ SRAM ˊɞɡ ŮɑɜŬɘ ɖ ɤűɏɚɘɛɖ ɛɜɐɛɖ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ 

ɉɟɖůɘɛɞˊɞɘɐůɞɡɜ ŰŬ ˊɟɞɔɟɎɛɛŬŰɎ ɔɘŬ ɜŬ ŬˊɞɗɖəŮɨɞɡɜ ɛŮŰŬɓɚɖŰɏɠ, ˊɑɜŬəŮɠ ə.ɚˊ. əŬŰɎ 

Űɞ runtime. ȳˊɤɠ əŬɘ ůŮ ɏɜŬɜ ɡˊɞɚɞɔɘůŰɐ, ŬɡŰɐ ɖ ɛɜɐɛɖ ɢɎɜŮɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ɧŰŬɜ ɖ 

ˊŬɟɞɢɐ ɟŮɨɛŬŰɞɠ ůŰɞ Arduino ůŰŬɛŬŰɐůŮɘ ɐ Ŭɜ ɔɑɜŮɘ reset. 

 

- 1Kȸ ɛɜɐɛɖɠ EEPROM ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ Ḻɤɛɐḻ 

ŮɔɔɟŬűɐ/ŬɜɎɔɜɤůɖ ŭŮŭɞɛɏɜɤɜ (ɢɤɟɑɠ datatype) ŬɜɎ byte Ŭˊɧ ŰŬ ˊɟɞɔɟɎɛɛŬŰŬ əŬŰɎ Űɞ 

runtime. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖɜ SRAM, ɖ EEPROM ŭŮ ɢɎɜŮɘ ŰŬ ˊŮɟɘŮɢɧɛŮɜɎ Űɖɠ ɛŮ ŬˊɩɚŮɘŬ 

ŰɟɞűɞŭɞůɑŬɠ ɐ reset ɞˊɧŰŮ ŮɑɜŬɘ Űɞ ŬɜɎɚɞɔɞ Űɞɡ ůəɚɖɟɞɨ ŭɑůəɞɡ. 

 

- 32Kȸ ɛɜɐɛɖɠ Flash, Ŭˊɧ ŰŬ ɞˊɞɑŬ ŰŬ 2Kȸ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɞ  

firmware Űɞɡ Arduino ˊɞɡ ɏɢŮɘ ŮɔəŬŰŬůŰɐůŮɘ ɐŭɖ ɞ əŬŰŬůəŮɡŬůŰɐɠ Űɞɡ. ɇɞ firmware 

ŬɡŰɧ ˊɞɡ ůŰɖɜ ɞɟɞɚɞɔɑŬ Űɞɡ Arduino ɞɜɞɛɎɕŮŰŬɘ bootloader ŮɑɜŬɘ ŬɜŬɔəŬɑɞ ɔɘŬ Űɖɜ 

ŮɔəŬŰɎůŰŬůɖ ˊɟɞɔɟŬɛɛɎŰɤɜ ůŰɞ ɛɘəɟɞŮɚŮɔəŰɐ ɛɏůɤ Űɖɠ ɗɨɟŬɠ USB, ɢɤɟɑɠ ŭɖɚŬŭɐ ɜŬ 

ɢɟŮɘɎɕŮŰŬɘ ŮɝɤŰŮɟɘəɧɠ hardware programmer. ɇŬ ɡˊɧɚɞɘˊŬ 30Kȸ Űɖɠ ɛɜɐɛɖɠ Flash 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ ŬɡŰɩɜ Ŭəɟɘɓɩɠ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ, Ŭűɞɨ 

ˊɟɩŰŬ ɛŮŰŬɔɚɤŰŰɘůŰɞɨɜ ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ. ȼ ɛɜɐɛɖ Flash, ɧˊɤɠ əŬɘ ɖ EEPROM ŭŮ 

ɢɎɜŮɘ ŰŬ ˊŮɟɘŮɢɧɛŮɜɎ Űɖɠ ɛŮ ŬˊɩɚŮɘŬ ŰɟɞűɞŭɞůɑŬɠ ɐ reset. Ⱥˊɑůɖɠ, Ůɜɩ ɖ ɛɜɐɛɖ Flash 

ɡˊɧ əŬɜɞɜɘəɏɠ ůɡɜɗɐəŮɠ ŭŮɜ ˊɟɞɞɟɑɕŮŰŬɘ ɔɘŬ ɢɟɐůɖ runtime ɛɏůŬ Ŭˊɧ ŰŬ ˊɟɞɔɟɎɛɛŬŰɎ, 

ɚɧɔɤ Űɖɠ ɛɘəɟɐɠ ůɡɜɞɚɘəɐɠ ɛɜɐɛɖɠ ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ůŮ ŬɡŰɎ (2Kȸ SRAM + 1Kȸ 

EEPROM), ɏɢŮɘ ůɢŮŭɘŬůŰŮɑ ɛɘŬ ɓɘɓɚɘɞɗɐəɖ ˊɞɡ ŮˊɘŰɟɏˊŮɘ Űɖ ɢɟɐůɖ ɧůɞɡ ɢɩɟɞɡ 

ˊŮɟɘůůŮɨŮɘ (30Kȸ ɛŮɑɞɜ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɧɠ ůŬɠ ůŮ ɛŮŰŬɔɚɤŰŰɘůɛɏɜɖ ɛɞɟűɐ). 
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¶ Ⱥɑůɞŭɞɘ/Ȱɝɞŭɞɘ 

ɇɞ Arduino ŭɘŬɗɏŰŮɘ ůŮɘɟɘŬəɧ interface. Ƀ ɛɘəɟɞŮɚŮɔəŰɐɠ ATmega ɡˊɞůŰɖɟɑɕŮɘ 

ůŮɘɟɘŬəɐ ŮˊɘəɞɘɜɤɜɑŬ, Űɖɜ ɞˊɞɑŬ Űɞ Arduino ˊɟɞɤɗŮɑ ɛɏůŬ Ŭˊɧ ɏɜŬɜ ŮɚŮɔəŰɐ Serial-over- 

USB ɩůŰŮ ɜŬ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞɜ ɡˊɞɚɞɔɘůŰɐ ɛɏůɤ USB. ȼ ůɨɜŭŮůɖ ŬɡŰɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

ɔɘŬ Űɖ ɛŮŰŬűɞɟɎ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ˊɞɡ ůɢŮŭɘɎɕɞɜŰŬɘ Ŭˊɧ Űɞɜ ɡˊɞɚɞɔɘůŰɐ ůŰɞ 

Arduino, ŬɚɚɎ əŬɘ ɔɘŬ Ŭɛűɑŭɟɞɛɖ ŮˊɘəɞɘɜɤɜɑŬ Űɞɡ Arduino ɛŮ Űɞɜ ɡˊɞɚɞɔɘůŰɐ ɛɏůŬ Ŭˊɧ 

Űɞ ˊɟɧɔɟŬɛɛŬ Űɖɜ ɩɟŬ ˊɞɡ ŮəŰŮɚŮɑŰŬɘ. Ⱥˊɘˊɚɏɞɜ, ůŰɖɜ ˊɎɜɤ ˊɚŮɡɟɎ Űɞɡ Arduino 

ɓɟɑůəɞɜŰŬɘ 14 ɣɖűɘŬəɞɑ ŬəɟɞŭɏəŰŮɠ, ŬɟɘɗɛɖɛɏɜŬ Ŭˊɧ 0 ɤɠ 13. ȾɎɗŮ ɏɜŬɠ Ŭˊɧ Űɞɡɠ 14 

ɣɖűɘŬəɞɨɠ ŬəɟɞŭɏəŰŮɠ ůŰɞ Arduino Uno ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɤɠ Ůɑůɞŭɞɠ ɐ 

ɏɝɞŭɞɠ.  

ȳɚɞɘ ŬɡŰɞɑ ɞɘ ŬəɟɞŭɏəŰŮɠ ɚŮɘŰɞɡɟɔɞɨɜ ůŮ 5 ɓɞɚŰ. ȾɎɗŮ Ůɑůɞŭɞɠ ɛˊɞɟŮɑ ɜŬ ˊŬɟɏɢŮɘ 

ɐ ɜŬ ɚɎɓŮɘ ɏɜŬ ɛɏɔɘůŰɞ 40 mA əŬɘ ɏɢŮɘ ɏɜŬɜ ŮůɤŰŮɟɘəɧ pull-up ŬɜŰɑůŰŬůɖ Űɤɜ 20-50 kɋ. 

ɋɠ ɣɖűɘŬəɐ ɏɝɞŭɞɠ, ɏɜŬ Ŭˊɧ ŬɡŰɞɡɠ Űɞɡ ŬəɟɞŭɏəŰŮɠ ɛˊɞɟŮɑ ɜŬ ŰŮɗŮɑ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛɎ 

ůŬɠ ůŮ əŬŰɎůŰŬůɖ HIGH ɐ LOW, ɞˊɧŰŮ Űɞ Arduino ɗŬ ɝɏɟŮɘ Ŭɜ ˊɟɏˊŮɘ ɜŬ ŭɘɞɢŮŰŮɨůŮɘ ɐ 

ɧɢɘ ɟŮɨɛŬ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ŬəɟɞŭɏəŰɖ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ŬɜɎɓŮɘ əŬɘ ɜŬ ůɓɐɜŮɘ ɏɜŬ 

LED ˊɞɡ ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜɞ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ŬəɟɞŭɏəŰɖ. ȷɜ ˊɎɚɘ ɟɡɗɛɘůŰŮɑ ɏɜŬ Ŭˊɧ 

ŬɡŰɞɨɠ Űɞɡ ŬəɟɞŭɏəŰŮɠ ɤɠ ɣɖűɘŬəɐ Ůɑůɞŭɞɠ ɛɏůŬ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛɎ, ɛˊɞɟŮɑ ɛŮ Űɖɜ 

əŬŰɎɚɚɖɚɖ ŮɜŰɞɚɐ ɜŬ ŭɘŬɓɎůŮɘ Űɖɜ əŬŰɎůŰŬůɐ Űɞɡ (HIGH ɐ LOW) ŬɜɎɚɞɔŬ ɛŮ Űɞ Ŭɜ ɖ 

ŮɝɤŰŮɟɘəɐ ůɡůəŮɡɐ ˊɞɡ ɏɢŮɘ ůɡɜŭŮɗŮɑ ůŮ ŬɡŰɧɜ Űɞɜ ŬəɟɞŭɏəŰɖ  ŭɘɞɢŮŰŮɨŮɘ ɐ ɧɢɘ ɟŮɨɛŬ 

ůŰɞɜ ŬəɟɞŭɏəŰɖ.  ɀŮɟɘəɎ Ŭˊɧ ŬɡŰɞɨɠ Űɞɡɠ 14 ŬəɟɞŭɏəŰŮɠ, ŮəŰɧɠ Ŭˊɧ ɣɖűɘŬəɏɠ 

Ůɑůɞŭɞɘ/ɏɝɞŭɞɘ ɏɢɞɡɜ əŬɘ ŭŮɨŰŮɟɖ ɚŮɘŰɞɡɟɔɑŬ. ɆɡɔəŮəɟɘɛɏɜŬ: 

 

ȺɘəɧɜŬ 3.4 ɊɖűɘŬəɞɑ ŬəɟɞŭɏəŰŮɠ 
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- Ƀɘ ŬəɟɞŭɏəŰŮɠ 0 əŬɘ 1 ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ RX əŬɘ TX Űɖɠ ůŮɘɟɘŬəɐɠ ɗɨɟŬɠ 

ɧŰŬɜ Űɞ ́ɟɧɔɟŬɛɛɎ ŮɜŮɟɔɞˊɞɘŮɑ Űɖ ůŮɘɟɘŬəɐ ɗɨɟŬ. ȰŰůɘ, ɧŰŬɜ Űɞ ˊɟɧɔɟŬɛɛɎ ůŰɏɚɜŮɘ 

ŭŮŭɞɛɏɜŬ ůŰɖ ůŮɘɟɘŬəɐ ɗɨɟŬ, ŬɡŰɎ ˊɟɞɤɗɞɨɜŰŬɘ əŬɘ ůŰɖ ɗɨɟŬ USB ɛɏůɤ Űɞɡ ŮɚŮɔəŰɐ 

Serial-Over-USB, ŬɚɚɎ əŬɘ ůŰɞɜ ŬəɟɞŭɏəŰɖ 0 ɔɘŬ ɜŬ ŰŬ ŭɘŬɓɎůŮɘ ŮɜŭŮɢɞɛɏɜɤɠ ɛɘŬ Ɏɚɚɖ 

ůɡůəŮɡɐ. ȷɡŰɧ űɡůɘəɎ ůɖɛŬɑɜŮɘ ɧŰɘ Ŭɜ ůŰɞ ˊɟɧɔɟŬɛɛɎ ŮɜŮɟɔɞˊɞɘɐůŮɘ Űɞ ůŮɘɟɘŬəɧ 

interface, ɢɎɜŮɘ 2 ɣɖűɘŬəɏɠ Ůɘůɧŭɞɡɠ/Ůɝɧŭɞɡɠ ɖ ˊɚŬŰűɧɟɛŬ. 

 

- Ƀɘ ŬəɟɞŭɏəŰŮɠ 2 əŬɘ 3 ɚŮɘŰɞɡɟɔɞɨɜ əŬɘ ɤɠ ŮɝɤŰŮɟɘəɎ interrupt (interrupt 0 

əŬɘ 1 ŬɜŰɑůŰɞɘɢŬ). ɅɡɗɛɑɕɞɜŰŬɘ ɛɏůŬ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛɎ ɩůŰŮ ɜŬ ɚŮɘŰɞɡɟɔɞɨɜ 

ŬˊɞəɚŮɘůŰɘəɎ ɤɠ ɣɖűɘŬəɏɠ Ůɑůɞŭɞɘ ůŰɘɠ ɞˊɞɑŮɠ ɧŰŬɜ ůɡɛɓŬɑɜɞɡɜ ůɡɔəŮəɟɘɛɏɜŮɠ ŬɚɚŬɔɏɠ, 

ɖ əŬɜɞɜɘəɐ ɟɞɐ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ůŰŬɛŬŰɎŮɘ ɎɛŮůŬ əŬɘ ŮəŰŮɚŮɑŰŬɘ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ 

ůɡɜɎɟŰɖůɖ. ɇŬ ŮɝɤŰŮɟɘəɎ interrupt ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɢɟɐůɘɛŬ ůŮ ŮűŬɟɛɞɔɏɠ ˊɞɡ ŬˊŬɘŰɞɨɜ 

ůɡɔɢɟɞɜɘůɛɧ ɛŮɔɎɚɖɠ ŬəɟɑɓŮɘŬɠ.  

 

- Ƀɘ ŬəɟɞŭɏəŰŮɠ 3, 5, 6, 9, 10 əŬɘ 11 ɛˊɞɟɞɨɜ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ əŬɘ ɤɠ  

ɣŮɡŭɞŬɜŬɚɞɔɘəɏɠ ɏɝɞŭɞɘ ɛŮ Űɞ ůɨůŰɖɛŬ PWM (Pulse Width Modulation), Űɞ ɑŭɘɞ ůɨůŰɖɛŬ 

ˊɞɡ ŭɘŬɗɏŰɞɡɜ ɞɘ ɛɖŰɟɘəɏɠ Űɤɜ ɡˊɞɚɞɔɘůŰɩɜ ɔɘŬ ɜŬ Ůɚɏɔɢɞɡɜ Űɘɠ ŰŬɢɨŰɖŰŮɠ Űɤɜ 

ŬɜŮɛɘůŰɐɟɤɜ.   

 

 
 

ȺɘəɧɜŬ 3.5 ȷɜŬɚɞɔɘəɞɑ ŬəɟɞŭɏəŰŮɠ 

 

- ɆŰɖɜ əɎŰɤ ˊɚŮɡɟɎ Űɞɡ Arduino, ɛŮ Űɖ ůɐɛŬɜůɖ ANALOG IN, ɡˊɎɟɢŮɘ ɛɘŬ 

Ŭəɧɛɖ ůŮɘɟɎ Ŭˊɧ 6 pin, ŬɟɘɗɛɖɛɏɜŬ Ŭˊɧ Űɞ 0 ɤɠ Űɞ 5 ȼ ŰɎůɖ ŬɜŬűɞɟɎɠ ɛˊɞɟŮɑ ɜŬ 

ɟɡɗɛɘůŰŮɑ ɛŮ ɛɘŬ ŮɜŰɞɚɐ ůŰɞ 1.1V (ɛŮŰŬɝɨ 2 əŬɘ 5V) ŰɟɞűɞŭɞŰɩɜŰŬɠ ŮɝɤŰŮɟɘəɎ ɛŮ ŬɡŰɐ 

Űɖɜ ŰɎůɖ Űɞ pin ɛŮ Űɖ ůɐɛŬɜůɖ AREF ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖɜ ŬˊɏɜŬɜŰɘ ˊɚŮɡɟɎ Űɖɠ 

ˊɚŬəɏŰŬɠ. ȰŰůɘ, Ŭɜ ŰɟɞűɞŭɞŰɖɗŮɑ ɞ ŬəɟɞŭɏəŰɖɠ AREF ɛŮ 3.3V əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŭɘŬɓɎůŮɘ 
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əɎˊɞɘɞɜ ŬəɟɞŭɏəŰɖ ŬɜŬɚɞɔɘəɐɠ Ůɘůɧŭɞɡ ůŰɞ ɞˊɞɑɞ ŮűŬɟɛɧɕŮŰŬɘ ŰɎůɖ 1.65V, Űɞ Arduino 

ɗŬ ŮˊɘůŰɟɏɣŮɘ Űɖɜ Űɘɛɐ 512.  

 

¶ ȹɘŬůɨɜŭŮůɖ 

 

ȺɘəɧɜŬ 3.6 ȹɘŮˊŬűɐ ɢɟɐůŰɖ Űɞɡ  Arduino IDE 

 

ɇɞ Arduino Uno ɏɢŮɘ  Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮ ɡˊɞɚɞɔɘůŰɐ, ɎɚɚŮɠ ɑŭɘŮɠ 

ˊɚŬəɏŰŮɠ ɐ Ɏɚɚɞɡɠ ɛɘəɟɞŮɚŮɔəŰɏɠ. ɄŬɟɏɢŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ůŮɘɟɘŬəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ ɛɏůɤ 

USB ɗɨɟŬɠ əŬɘ Űɞɡɠ FTDI ɞŭɖɔɞɨɠ (drivers). ɇɞ ɚɞɔɘůɛɘəɧ ˊɞɡ ˊŬɟɏɢŮŰŬɘ ɛŬɠ ŮˊɘŰɟɏˊŮɘ 

ɜŬ ůŰɏɚɜɞɡɛŮ ŮɜŰɞɚɏɠ ɐ ŭŮŭɞɛɏɜŬ ɔŮɜɘəɎ Ŭˊɧ əŬɘ ˊɟɞɠ Űɖɜ ˊɚŬəɏŰŬ əŬɘ ɜŬ űɞɟŰɩůɞɡɛŮ 

Űɞ ́ɟɧɔɟŬɛɛŬ ůŰɞɜ bootloader, Űɞ ɞˊɞɑɞ ɗŬ ŮəŰŮɚŮɑ ŬɡŰɧɛŬŰŬ ɖ ˊɚŬəɏŰŬ. ũɘŬ Űɖ 

ŭɘŬɢŮɑɟɘůɖ Űɞɡ Arduino Ŭˊɧ Űɞɜ ɡˊɞɚɞɔɘůŰɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ Arduino IDE. ɇɞ Arduino 

IDE ŮɑɜŬɘ ɓŬůɘůɛɏɜɞ ůŮ Java əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ˊŬɟɏɢŮɘ:  

- ɏɜŬ ˊɟŬəŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ Űɖ ůɡɔɔɟŬűɐ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ (ŰŬ ɞˊɞɑŬ 

ɞɜɞɛɎɕɞɜŰŬɘ sketch ůŰɖɜ ɞɟɞɚɞɔɑŬ Űɞɡ Arduino) ɛŮ ůɡɜŰŬəŰɘəɐ ɢɟɤɛŬŰɘəɐ 

ůɐɛŬɜůɖ, 



34 
 

- ɛŮɟɘəɏɠ ɏŰɞɘɛŮɠ ɓɘɓɚɘɞɗɐəŮɠ ɔɘŬ ˊɟɞɏəŰŬůɖ Űɖɠ, 

- Űɞɜ compiler ɔɘŬ Űɖ ɛŮŰŬɔɚɩŰŰɘůɖ Űɤɜ sketch, 

- ɏɜŬ serial monitor ˊɞɡ ˊŬɟŬəɞɚɞɡɗŮɑ Űɘɠ ŮˊɘəɞɘɜɤɜɑŮɠ Űɖɠ ůŮɘɟɘŬəɐɠ  (USB), 

ŬɜŬɚŬɛɓɎɜŮɘ ɜŬ ůŰŮɑɚŮɘ ŬɚűŬɟɘɗɛɖŰɘəɎ ůŰɞ Arduino ɛɏůɤ ŬɡŰɐɠ əŬɘ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ 

ɢɟɐůɘɛɞ ɔɘŬ Űɞ debugging Űɤɜ sketch 

- əŬɘ Űɖɜ Ůˊɘɚɞɔɐ ɔɘŬ ŬɜɏɓŬůɛŬ Űɤɜ ɛŮŰŬɔɚɤŰŰɘůɛɏɜɤɜ sketch ůŰɞ Arduino. 

3.3.3. Arduino Shields / Ethernet Shield 

ɇŬ Shield ŮɑɜŬɘ ɞɚɞəɚɖɟɤɛɏɜŮɠ ˊɚŬəɏŰŮɠ ˊɞɡ ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜŮɠ ɩůŰŮ ɜŬ 

əɞɡɛˊɩɜɞɡɜ ˊɎɜɤ ůŰɞ Arduino ˊɟɞŮəŰŮɑɜɞɜŰŬɠ Űɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰɎ Űɞɡ. ȺɑɜŬɘ ɖ 

hardware ŬɜŰɑůŰɞɘɢɖ ɏɜɜɞɘŬ Űɤɜ plugin, addon əŬɘ extension ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɞ 

software. ɇɞ Arduino ɏɢŮɘ ˊɎɟŬ ˊɞɚɚɎ Shields əŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɖ ŭɞɡɚŮɘɎ ˊɞɡ ɗɏɚɞɡɛŮ 

ɜŬ əɎɜɞɡɛŮ ɛˊɞɟɞɨɛŮ ɜŬ űŰɘɎɝɞɡɛŮ əŬɘ Űɞ ŭɘəɧ ɛŬɠ.  

 

ȺɘəɧɜŬ 3.7 ɀŮɟɘəɎ Ŭˊɧ ŰŬ Shields 

ɇŬ Shield ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜŬ ɩůŰŮ Ŭűɞɨ əɞɡɛˊɤɗɞɨɜ ˊɎɜɤ ůŰɞ Arduino ɜŬ 

ˊɟɞɤɗɞɨɜ Űɘɠ ɡˊɞŭɞɢɏɠ Űɞɡ, ɩůŰŮ ɜŬ ɛˊɞɟŮɑŰŮ ɜŬ ůɡɜŭɏůŮŰŮ Ůˊɘˊɚɏɞɜ ŰŬ ŭɘəɎ ůŬɠ 

ŮɝŬɟŰɐɛŬŰŬ ɐ ɜŬ əɞɡɛˊɩůŮŰŮ əŬɘ ŮˊɧɛŮɜɞ Shield. ūɡůɘəɎ, Űɞ əɎɗŮ Shield ɢɟɖůɘɛɞˊɞɘŮɑ 
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ɞɟɘůɛɏɜɞɡɠ Ŭˊɧ Űɞɡɠ ˊɧɟɞɡɠ ůɡɜŭŮůɘɛɧŰɖŰŬɠ Űɞɡ Arduino əŬɘ ɏŰůɘ ŭŮɜ ɛˊɞɟŮɑŰŮ ɜŬ 

ůɡɜŭɏůŮŰŮ ŬˊŮɟɘɧɟɘůŰŬ Shield. ɀɎɚɘůŰŬ əɎˊɞɘŬ Shield ɛˊɞɟŮɑ ɜŬ ɛɖɜ ŮɑɜŬɘ ůɡɛɓŬŰɎ 

ɛŮŰŬɝɨ Űɞɡɠ ɔɘŬŰɑ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŰŬ ɑŭɘŬ pin Űɞɡ Arduino ɔɘŬ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ ŬɡŰɧ. 

Ⱥˊɑůɖɠ, ŮˊŮɘŭɐ əɎˊɞɘŬ Shield ŭŮɜ ˊɟɞɤɗɞɨɜ Űɘɠ ůɡɜŭɏůŮɘɠ Űɞɡ Arduino (ɧˊɤɠ ˊ.ɢ. ɞɘ 

ɞɗɧɜŮɠ ɞɘ ɞˊɞɑŮɠ ŭŮɜ ɏɢɞɡɜ ɜɧɖɛŬ Ŭɜ Űɘɠ əŬɚɨɣŮŰŮ Ŭˊɧ ˊɎɜɤ ɛŮ ɏɜŬ ŮˊɧɛŮɜɞ Shield), 

ɡˊɎɟɢɞɡɜ ŮɘŭɘəɎ extender Shield ˊɞɡ əɞɡɛˊɩɜɞɡɜ ůŰɞ Arduino əŬɘ ŭɑɜɞɡɜ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ůŮ ŭɨɞ ɎɚɚŬ Shield ɜŬ əɞɡɛˊɩůɞɡɜ ˊɎɜɤ Űɞɡɠ, ɚŮɘŰɞɡɟɔɩɜŰŬɠ ůŬɜ 

ˊɞɚɨˊɟɘɕŬ.  ȳˊɤɠ əŬɘ ɔɘŬ Űɞ ɑŭɘɞ Űɞ Arduino, Űɞ ɓŬůɘəɧ ˊɚŮɞɜɏəŰɖɛŬ Űɤɜ Shield ŭŮɜ 

ŮɑɜŬɘ Űɧůɞ Űɞ ˊɟɞűŬɜɏɠ ˊɚŮɞɜɏəŰɖɛŬ Űɞɡ ɏŰɞɘɛɞɡ hardware ɧůɞ ɧŰɘ ůɡɜɞŭŮɨɞɜŰŬɘ 

ůɡɜɐɗɤɠ Ŭˊɧ ɏŰɞɘɛŮɠ ɓɘɓɚɘɞɗɐəŮɠ ˊɞɡ ůŬɠ ŮˊɘŰɟɏˊɞɡɜ ɜŬ ˊɟɞɔɟŬɛɛŬŰɑɕŮŰŮ ŰŬ sketch 

ůŬɠ ůŮ high level. ɀŮɟɘəɎ Ŭˊɧ ŰŬ ˊɘɞ ŭɖɛɞűɘɚɐ Shield ˊɞɡ əɡəɚɞűɞɟɞɨɜ ůŰɞ Ůɛˊɧɟɘɞ 

ɔɘŬ Űɞ Arduino ŮɑɜŬɘ: 

¶ Ethernet Shield: ȹɑɜŮɘ ůŰɞ Arduino Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɘəŰɡɤɗŮɑ ůŮ ɏɜŬ LAN ɐ ůŰɞ 

internet ɛɏůɤ Ůɜɧɠ Űɡˊɘəɞɨ əŬɚɤŭɑɞɡ Ethernet. 

¶ WiFi Shield: ȳɛɞɘɞ ɛŮ Űɞ Ethernet Shield, ɢɤɟɑɠ űɡůɘəɎ Űɞ əŬɚɩŭɘɞ. 

¶ ȹɘɎűɞɟŬ Shield ɞɗɧɜɖɠ: ɄɟɞůɗɏŰɞɡɜ ɞɗɧɜɖ ůŰɞ Arduino. Ⱦɡəɚɞűɞɟɞɨɜ Ŭˊɧ 

Ŭˊɚɏɠ ɞɗɧɜŮɠ Űɨˊɞɡ calculator ɛɏɢɟɘ OLED touchscreen ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ 

Űɨˊɞɡ iPhone. 

¶ Wave Shield: ȹɑɜŮɘ ůŰɞ Arduino Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ˊŬɑɕŮɘ ɐɢɞɡɠ/ɛɞɡůɘəɐ Ŭˊɧ 

əɎɟŰŮɠ SD. 

¶ GPS Shield: ɄɟɞůɗɏŰŮɘ GPS ŭɡɜŬŰɧŰɖŰŮɠ ůŰɞ Arduino (ŮɜŰɞˊɘůɛɧ ůŰɑɔɛŬŰɞɠ). 

¶ ȹɘɎűɞɟŬ Motor Shields: ɆŬɠ ŮˊɘŰɟɏˊɞɡɜ ɜŬ ɞŭɖɔɐůŮŰŮ ŮɨəɞɚŬ ɛɞŰɏɟ ŭɘɎűɞɟɤɜ 

Űɨˊɤɜ (ŬˊɚɎ DC, servo, stepper ə.ɚˊ.) Ŭˊɧ Űɞ Arduino. 

¶ ProtoShield: ɀɘŬ ˊɟɞůɢŮŭɘŬůɛɏɜɖ ˊɚŬəɏŰŬ ˊɟɤŰɞŰɡˊɞˊɞɑɖůɖɠ, ůɡɛɓŬŰɐ ůŰɘɠ 

ŭɘŬůŰɎůŮɘɠ Űɞɡ Arduino əŬɘ ɢɤɟɑɠ ŮɝŬɟŰɐɛŬŰŬ ɔɘŬ ɜŬ űŰɘɎɝŮŰŮ Űɞ ŭɘəɧ ůŬɠ Shield. 
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ȺɘəɧɜŬ 3.8 Ethernet Shield 

 

ɇɞ Ethernet Shield, ɧɛɤɠ ŮɑɜŬɘ ɑůɤɠ Ŭˊɧ ŰŬ ˊɘɞ ɢɟɐůɘɛŬ Ŭűɞɨ ˊɟɞůűɏɟŮɘ ɏɜŬɜ 

Ůˊɘˊɚɏɞɜ Űɟɧˊɞ ɔɘŬ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ Űɞ Arduino əŬɘ ŬɡŰɧɠ ŮɑɜŬɘ ɛɏůɤ Űɞɡ ŭɘəŰɨɞɡ. ɇɞ 

Arduino Ethernet Shield ŮˊɘŰɟɏˊŮɘ ůŮ ɛɘŬ ˊɚŬəɏŰŬ Arduino ɜŬ ůɡɜŭŮɗŮɑ ůŰɞ ŭɘŬŭɑəŰɡɞ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖ ɓɘɓɚɘɞɗɐəɖ Ethernet.  

3.3.4. ȼ ŭɞɛɐ Ůɜɧɠ ˊɟɞɔɟɎɛɛŬŰɞɠ əŬɘ ɖ ɔɚɩůůŬ 

¶ Sketch 

ɇŬ ˊɟɞɔɟɎɛɛŬŰŬ ˊɞɡ ɔɟɎűɞɜŰŬɘ ůŰɞ IDE Űɞɡ Arduino ɞɜɞɛɎɕɞɜŰŬɘ sketch əŬɘ 

Űɞɡɠ ŭɑɜŮŰŬɘ ŬɡŰɧɛŬŰŬ ɧɜɞɛŬ ɓɎůɖ Űɖɠ ɖɛŮɟɞɛɖɜɑŬɠ ˊɞɡ ɝŮəɑɜɖůŬɜ. ɇŬ ŬɟɢŮɑŬ ŬɡŰɎ 

ɏɢɞɡɜ ŮˊɏəŰŬůɖ INO. 

¶ ȸŬůɘəɐ ŭɞɛɐ 

ɇŬ ˊɟɞɔɟɎɛɛŬŰŬ Űɞɡ Arduino ŭɘŬɘɟɞɨɜŰŬɘ ůŮ ŰɟɑŬ ɛɏɟɖ: ŭɞɛɐ (structure), Űɘɛɏɠ 

(values) əŬɘ ůɡɜŬɟŰɐůŮɘɠ (functions).  
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ȺɘəɧɜŬ 3.9 ȸŬůɘəɐ ŭɞɛɐ Ůɜɧɠ ˊɟɞɔɟɎɛɛŬŰɞɠ 

 

¶ ɆɢɧɚɘŬ  

ɇŬ ůɢɧɚɘŬ ɛɘŬɠ ɔɟŬɛɛɐɠ ɔɟɎűɞɜŰŬɘ ɛŮŰɎ Ŭˊɧ ŭɘˊɚɏɠ əŬɗɏŰɞɡɠ '//'. (//ůɢɧɚɘɞ)   

ɆɢɧɚɘŬ ˊŮɟɘůůɧŰŮɟɤɜ ɔɟŬɛɛɩɜ ɔɟɎűɞɜŰŬɘ ŮɜŰɧɠ '/*' əŬɘ '*/' . ( /* ůɢɧɚɘɞ *//)  

ɇɞ IDE ŬɜŬɔɜɤɟɑɕŮɘ ŰŬ ůɢɧɚɘŬ əŬɘ ŰŬ ɢɟɤɛŬŰɑɕŮɘ ɔəɟɑɕŬ, ɔɘŬ ɜŬ ŭŮɑɝŮɘ ɧŰɘ ŭŮɜ ŮɑɜŬɘ 

ŮɜŮɟɔɎ ůŰɞ ˊɟɧɔɟŬɛɛŬ ɐ ůŰɞ debugging. 

¶ ũɚɩůůŬ 

ȼ ɔɚɩůůŬ Űɞɡ Arduino ɓŬůɑɕŮŰŬɘ ůŰɖ ɔɚɩůůŬ Wiring [19] ɛɘŬ ˊŬɟŬɚɚŬɔɐ C/C++ 

ɔɘŬ ɛɘəɟɞŮɚŮɔəŰɏɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ AVR ɧˊɤɠ ɞ ATmega, əŬɘ ɡˊɞůŰɖɟɑɕŮɘ ɧɚŮɠ Űɘɠ ɓŬůɘəɏɠ 

ŭɞɛɏɠ Űɖɠ C əŬɗɩɠ əŬɘ ɛŮɟɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ C++. ũɘŬ compiler ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ 

AVR gcc əŬɘ ɤɠ ɓŬůɘəɐ ɓɘɓɚɘɞɗɐəɖ C ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ AVR libc.  

ȿɧɔɤ Űɖɠ əŬŰŬɔɤɔɐɠ Űɖɠ Ŭˊɧ Űɖ C [6], ůŰɖ ɔɚɩůůŬ Űɞɡ Arduino [9], [4] ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɞɡůɘŬůŰɘəɎ ɞɘ ɑŭɘŮɠ ɓŬůɘəɏɠ ŮɜŰɞɚɏɠ əŬɘ ůɡɜŬɟŰɐůŮɘɠ, ɛŮ Űɖɜ ɑŭɘŬ 

ůɨɜŰŬɝɖ, Űɞɡɠ ɑŭɘɞɡɠ Űɨˊɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɞɡɠ ɑŭɘɞɡɠ ŰŮɚŮůŰɏɠ ɧˊɤɠ əŬɘ ůŰɖ C. ɄɏɟŬ 

Ŭˊɧ ŬɡŰɏɠ ɧɛɤɠ, ɡˊɎɟɢɞɡɜ əɎˊɞɘŮɠ Ůɘŭɘəɏɠ ŮɜŰɞɚɏɠ, ůɡɜŬɟŰɐůŮɘɠ əŬɘ ůŰŬɗŮɟɏɠ ˊɞɡ 

ɓɞɖɗɞɨɜ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ Ůɘŭɘəɞɨ hardware Űɞɡ Arduino. ɇŬ ˊɟɞɔɟɎɛɛŬŰŬ Űɞɡ 

Arduino ŭɘŬɘɟɞɨɜŰŬɘ ůŮ ŰɟɑŬ ɛɏɟɖ: ŭɞɛɐ (structure), Űɘɛɏɠ (values) əŬɘ ůɡɜŬɟŰɐůŮɘɠ 

(functions). 

Ƀɘ ˊɘɞ ůɖɛŬɜŰɘəɏɠ ŮɜŰɞɚɏɠ ŬɜɎ ɛɏɟɖ ŮˊŮɝɖɔɞɨɜŰŬɘ ůŰɞɜ ˊɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ: 
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ȹɃɀȼ ɇȽɀȺɆ ɆɈɁȷɅɇȼɆȺȽɆ 

setup() ɆŰŬɗŮɟɏɠ ɊɖűɘŬəɏɠ I/O 

loop() HIGH ï LOW pinMode() 

ȰɚŮɔɢɞɠ INPUT ï OUTPUT digitalWire() 

if true - false digitalRead() 

if..else integer constants ȷɜŬɚɞɔɘəɏɠ I/O 

for floating point constants analogReference() 

switch case ɇɨˊɞɘ ŭŮŭɞɛɏɜɤɜ analogRead() 

while void analogWrite() 

do...while boolean Ⱥɘŭɘəɏɠ I/O 

break (unsigned)char tone(), noTone() 

continue byte shiftOut() 

return (unsigned)int pulseIn() 

goto word ɉɟɧɜɞɠ 

ɆɨɜŰŬɝɖ (unsigned)long millis(), micros() 

; float delay(), delayMicroseconts() 

{ } double ɀŬɗɖɛŬŰɘəɏɠ 

// ɐ /* */ string (ˊɑɜŬəŬɠ char) min(), max(),abs(), constraint(), map() 

#define String (ŬɜŰɘəŮɑɛŮɜɞ) pow(), sqrt(), sin(), cos(), tan() 

#include array randomSeed(), random() 

ȷɟɘɗɛɖŰɘəɞɑ 
ŰŮɚŮůŰɏɠ 

ɀŮŰŬŰɟɞˊɐ Bits/Bytes 

= 
char(), byte(), int(), 
word() 

lowByte(), highByte(), bitRate(), 
bitWrite 

+, -, *, /, % long(), float() bitSet(), bitClear(), bit() 

Ɇɨɔəɟɘůɖ ɄŮŭɑɞ ɛŮŰŬɓɚɖŰɩɜ Interrupts 

==, != variable scope, static attachInterrupt(), detachInterrupt() 

<, >, <=, >= volatile, const interrupts(), noInterrupts() 

ȿɞɔɘəɞɑ ŰŮɚŮůŰɏɠ ȺɟɔŬɚŮɑŬ ȺˊɘəɞɘɜɤɜɑŬ 

&&, ||, ! sizeof() Serial 

ɄɑɜŬəŬɠ 3.3 ũŮɜɘəɏɠ ŮɜŰɞɚɏɠ Űɖɠ ɔɚɩůůŬɠ Űɞɡ Arduino 
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3.4. ȷɘůɗɖŰɐɟŮɠ 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɞɘ Ůɝɐɠ Űɨˊɞɘ ŬɘůɗɖŰɐɟɤɜ: 

- ȷɘůɗɖŰɐɟŬɠ űŬɘɜɧɛŮɜɞɡ Hall (Hall Effect) [12], [18] 

- ɄŬɗɖŰɘəɧ ŬɘůɗɖŰɐɟɘɞ PIR [13], [18] 

3.4.1. ȷɘůɗɖŰɐɟŬɠ űŬɘɜɧɛŮɜɞɡ Hall (Hall Effect) 

¶ ȷɟɢɐ ɚŮɘŰɞɡɟɔɑŬɠ 

 

ȺɘəɧɜŬ 3.10 ȷɘůɗɖŰɐɟŬɠ űŬɘɜɧɛŮɜɞɡ Hall 

Ƀɘ ŬɘůɗɖŰɐɟŮɠ űŬɘɜɧɛŮɜɞɡ Hall [1], [10] ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɞɡɠ ŭɘŬɜɞɛŮɑɠ 

ˊɞɚɚɩɜ ůɡůŰɖɛɎŰɤɜ ŬɜɎűɚŮɝɖɠ ɔɘŬ ɜŬ ŮɜŮɟɔɞˊɞɘɐůɞɡɜ Űɞ ˊɟɤŰŮɨɞɜ əɨəɚɤɛŬ (ɏɜŬɡůɖ 

ůˊɘɜɗɐɟŬ) əŬɘ ɔɘŬ ɜŬ ɛŮŰɟɐůɞɡɜ Űɘɠ ůŰɟɞűɏɠ/ɚŮˊŰɧ Űɞɡ əɘɜɖŰɐɟŬ. 

ȷɚɚɎ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ůˊɑůɖɠ, ůŮ ˊɞɚɚɎ ůɡůŰɐɛŬŰŬ ŬɜɎűɚŮɝɖɠ ɢɤɟɑɠ ŭɘŬɜɞɛɏŬ 

(DIS) ɔɘŬ ɜŬ əŬɗɞɟɑůɞɡɜ Űɖ ɗɏůɖ Űɞɡ ůŰɟɞűŬɚɞűɧɟɞɡ əŬɘ Űɞɡ ŮəəŮɜŰɟɞűɧɟɞɡ ɎɝɞɜŬ. 

ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ŮˊŮɘŭɐ ɞ ŮɔəɏűŬɚɞɠ Űɞɡ əɘɜɖŰɐɟŬ ˊɟɏˊŮɘ ɜŬ ɝɏɟŮɘ ˊɞɡ ɞ Ŭɟɘɗɛɧɠ ɏɜŬ 

əɨɚɘɜŭɟɞɠ ŮɑɜŬɘ ɛɧɚɘɠ ɖ ɛɖɢŬɜɐ ŬɟɢɑůŮɘ ɜŬ ůŰɟɞűɎɟŮɘ. ɀɧɚɘɠ ɞ ˊɞɚɨ ůɖɛŬɜŰɘəɧɠ 

"ůɡɔɢɟɞɜɘůɛɏɜɞɠ ˊŬɚɛɧɠ" ŬɜɘɢɜŮɨŮŰŬɘ, ɖ ŬəɞɚɞɡɗɑŬ ŬɜɎűɚŮɝɖɠ ɛˊɞɟŮɑ ɜŬ ŬɟɢɑůŮɘ ɜŬ 

ŭɑɜŮɘ ŰɎůɖ ůŰɞɡɠ ůˊɘɜɗɖɟɘůŰɏɠ ůŰɖ ůɤůŰɐ ŬəɞɚɞɡɗɑŬ. ȷɡŰɧ ŮˊɘŰɟɏˊŮɘ Ůˊɑůɖɠ, Űɞ ɢɟɧɜɞ 
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ɏɔɢɡůɖɠ ɜŬ ŬɜŰɘůŰɞɘɢɖɗŮɑ ɛŮ Űɞ ɢɟɧɜɞ ˊɞɡ ɗŬ ŭɞɗŮɑ ɞ ůˊɘɜɗɐɟŬɠ ůŰɘɠ ɛɖɢŬɜɏɠ ɛŮ 

ŭɘŬŭɞɢɘəɐ ɏɔɢɡůɖ əŬɡůɑɛɤɜ. Ƀɘ ŬɘůɗɖŰɐɟŮɠ Hall ŬɜŬűɏɟɞɜŰŬɘ ɛŮɟɘəɏɠ űɞɟɏɠ ɤɠ 

"ŭɘŬəɧˊŰŮɠ" ɚɧɔɤ Űɞɡ on-off "ɣɖűɘŬəɞɨ" ůɐɛŬŰɞɠ ŰɎůɖɠ ˊɞɡ ˊŬɟɎɔɞɡɜ. ȷɜŰɑɗŮŰŬ Ŭˊɧ 

Űɞɡɠ ɛŬɔɜɖŰɘəɞɨɠ ŬɘůɗɖŰɐɟŮɠ ˊɞɡ ˊŬɟɎɔɞɡɜ ɏɜŬ ůɐɛŬ ŮɜŬɚɚŬůůɧɛŮɜɞɡ ɟŮɨɛŬŰɞɠ (AC) 

ˊɞɡ ˊɞɘəɑɚɚŮɘ ůŰɖɜ ŰɎůɖ ɛŮ Űɖɜ ŰŬɢɨŰɖŰŬ, ɞɘ ŬɘůɗɖŰɐɟŮɠ Hall ˊŬɟɎɔɞɡɜ ɏɜŬ ůŰŬɗŮɟɧ 

ůɐɛŬ ŰɎůɖɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬɚɚɎɝŮɘ ŬˊɧŰɞɛŬ Ŭˊɧ Űɖ ɛɏɔɘůŰɖ ŰɎůɖ ůŮ ůɢŮŭɧɜ ɛɖŭɏɜ əŬɘ 

ˊɎɚɘ ˊɑůɤ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɘɠ ůŰɟɞűɏɠ Űɖɠ ɛɖɢŬɜɐɠ. ȷɡŰɧ ˊŬɟɎɔŮɘ ůɐɛŬ əɡɛŬŰɞɛɞɟűɐɠ 

ůɢŮŭɧɜ ŰŮŰɟŬɔɤɜɘəɐɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ŮɨəɞɚŬ Ŭˊɧ Űɞɜ ɡˊɞɚɞɔɘůŰɐ ɔɘŬ 

ɚɧɔɞɡɠ ůɡɔɢɟɞɜɘůɛɞɨ. 

ȰɜŬɠ ɢŬɟŬəŰɖɟɘůŰɘəɧɠ ŬɘůɗɖŰɐɟŬɠ Hall ɏɢŮɘ ŰɟɑŬ əŬɚɩŭɘŬ ɐ ŰŮɟɛŬŰɘəɎ: ɏɜŬ ɔɘŬ Űɖ 

ɔŮɑɤůɖ, ɏɜŬ ɔɘŬ Űɖɜ ŰɎůɖ ɛˊŬŰŬɟɑŬɠ ɐ ŬɜŬűɞɟɎɠ əŬɘ ɏɜŬ ɔɘŬ Űɞ ůɐɛŬ Ůɝɧŭɞɡ. 

ɉŬɟŬəŰɖɟɘůŰɘəɎ: 

- Ȱɝɞŭɞɠ Ůɜɧɠ əŬɘ ɛɧɜɞ bit Ŭˊɧ Űɞ ŬɘůɗɖŰɐɟɘɞ (1 ŬɜɑɢɜŮɡůɖ əɑɜɖůɖɠ, 0 əŬŰɎůŰŬůɖ 

ŬŭɟɎɜŮɘŬɠ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɢɩɟɞɡ) 

- ɇɞ ɛɘəɟɧ ɛɏɔŮɗɞɠ Űɞɡ ŬɘůɗɖŰɖɟɑɞɡ, Űɞ əŬɗɘůŰɎ Ůɨəɞɚɞ ůŰɞ ɜŬ ŰɞˊɞɗŮŰɖɗŮɑ ɢɤɟɑɠ 

ɜŬ ŮɑɜŬɘ ŮɛűŬɜɏɠ. 

- ɆɡɛɓŬŰɧ ɛŮ ɧɚɞɡɠ Űɞɡɠ ɛɘəɟɞŮɚŮɔəŰɏɠ Űɖɠ Parallax əŬɘ Űɞ ɛɘəɟɞŮɚŮɔəŰɐ Arduino 

- ȿŮɘŰɞɡɟɔɑŬ ůŮ 3.3Volt ɐ 5 Volt ɛŮ ɟŮɨɛŬ ɛɘəɟɧŰŮɟɞ Űɤɜ 100ɛȷ 

 

¶ Ƀ ɟɧɚɞɠ Űɞɡ ůŰɞ ůɨůŰɖɛŬ 

ȳŰŬɜ ɏɜŬ ɛŮŰŬɚɚɘəɧ ɏɚŬůɛŬ ˊŮɟɜɎ ɛɏůɤ Űɞɡ əŮɜɞɨ ŬɏɟŬ ɛŮŰŬɝɨ Űɞɡ ɛŬɔɜɖŰɘəɞɨ 

ˊŮŭɑɞɡ əŬɘ Űɞɡ Űůɘˊ ˊɡɟɘŰɑɞɡ, ŭɘŬəɧˊŰŮɘ Űɞ ɛŬɔɜɖŰɘəɧ ˊŮŭɑɞ əŬɘ ŬɜŬɔəɎɕŮɘ Űɖɜ ŰɎůɖ 

ˊŬɟŬɔɤɔɐɠ Űɞɡ Űůɘˊ ɜŬ ɛŮɘɤɗŮɑ ɝŬűɜɘəɎ ůŰɞ ɛɖŭɏɜ. ɆŰɞ ůɨůŰɖɛŬ ɛŬɠ ŬɡŰɞɑ ɞɘ 

ŬɘůɗɖŰɐɟŮɠ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɘɠ ˊɧɟŰŮɠ əŬɘ ůŰŬ ˊŬɟɎɗɡɟŬ ɛŬɕɑ ɛŮ Űɞɡɠ ɛŬɔɜɐŰŮɠ ɔɘŬ ɜŬ 

ŬɜɘɢɜŮɨůɞɡɜ Űɖɜ əɑɜɖůɖ ɛɧɚɘɠ Ŭɜɞɑɝɞɡɜ ɞɘ ŬɜŰɑůŰɞɘɢŮɠ ˊɧɟŰŮɠ/ ˊŬɟɎɗɡɟŬ. 
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3.4.2. ɄŬɗɖŰɘəɧ ŬɘůɗɖŰɐɟɘɞ PIR 

¶ ȷɟɢɐ ɚŮɘŰɞɡɟɔɑŬɠ 

 

ȺɘəɧɜŬ 3.11 ɄŬɗɖŰɘəɧ ŬɘůɗɖŰɐɟɘɞ PIR 

 

ɀŮ Űɞɜ ɧɟɞ ˊŬɗɖŰɘəɧ ŬɘůɗɖŰɐɟɘɞ ŮɜɜɞɞɨɛŮ ˊŬɗɖŰɘəɧ ŬɘůɗɖŰɐɟɘɞ ɡˊŮɟɨɗɟɤɜ [1] 

(Passive Infrared Sensor). ȳˊɤɠ ɡˊɞŭɖɚɩɜŮɘ Űɞ çˊŬɗɖŰɘəɧè ůŰɖɜ ɞɜɞɛŬůɑŬ Űɞɡ, 

ŬˊŬɜŰɎ ɛɧɜɞ ůŰɖɜ ɡˊɏɟɡɗɟɖ ŮɜɏɟɔŮɘŬ ˊɞɡ ŬəŰɘɜɞɓɞɚŮɑŰŬɘ Ŭˊɧ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ˊɞɡ 

ŬɜɘɢɜŮɨŰɖəŮ. ɇɞ ˊɘɞ ůɡɜɖɗɘůɛɏɜɞ ŬɜŰɘəŮɑɛŮɜɞ Űɞɡ ɞˊɞɑɞɡ ŬɜɘɢɜŮɨŮɘ Űɖɜ ŬəŰɘɜɞɓɞɚɑŬ ˊɞɡ 

ŮəˊɏɛˊŮŰŬɘ ɏɜŬ PIR ŮɑɜŬɘ Űɞ Ŭɜɗɟɩˊɘɜɞ ůɩɛŬ, ɏŰůɘ ɞɘ ŬɘůɗɖŰɐɟŮɠ ŬɡŰɞɑ ɓɟɑůəɞɡɜ ɢɟɐůɖ 

ůŮ ŬɡŰɧɛŬŰɞɡɠ ŭɘŬəɧˊŰŮɠ űɤŰɘůɛɞɨ, ůɡůŰɐɛŬŰŬ ůɡɜŬɔŮɟɛɞɨ, əŬɘ ŮɚŮɔəŰɏɠ ŬɜɞɑɔɛŬŰɞɠ 

ˊɧɟŰŬɠ. ȾɎɗŮ ŬɜŰɘəŮɑɛŮɜɞ ɛŮ ɗŮɟɛɞəɟŬůɑŬ ˊɎɜɤ Ŭˊɧ Űɞ ŬˊɧɚɡŰɞ ɛɖŭɏɜ ŮəˊɏɛˊŮɘ 

ɡˊɏɟɡɗɟɖ ŮɜɏɟɔŮɘŬ ɛŮ ɛɞɟűɐ ŬəŰɘɜɞɓɞɚɑŬɠ. ȷɡŰɐ ɖ ŮɜɏɟɔŮɘŬ ŮɑɜŬɘ ŬɧɟŬŰɖ ůŰɞ 

Ŭɜɗɟɩˊɘɜɞ ɛɎŰɘ, ŬɚɚɎ ɧɢɘ ůŰɞ ˊɡɟɞɖɚŮəŰɟɘəɧ ɡɚɘəɧ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɞɜ ˊɡɟɐɜŬ Űɞɡ 

ŬɘůɗɖŰɐɟŬ PIR. ȳŰŬɜ ɡˊɞɓɎɚɚɞɜŰŬɘ ůŮ ɡˊɏɟɡɗɟɖ ŬəŰɘɜɞɓɞɚɑŬ, ŰŬ ˊɡɟɞɖɚŮəŰɟɘəɎ ɡɚɘəɎ 

ŭɖɛɘɞɡɟɔɞɨɜ ɏɜŬ ɛɘəɟɧ ɖɚŮəŰɟɘəɧ űɞɟŰɑɞ ˊŬɟɧɛɞɘɞ ɛŮ Űɞ ɖɚŮəŰɟɘəɧ űɞɟŰɑɞ ˊɞɡ 

ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɧŰŬɜ Űɞ ɞɟŬŰɧ űɤɠ ɢŰɡˊɎŮɘ ɏɜŬ ɖɚɘŬəɧ əɨŰŰŬɟɞ. ɇŬ ɄɡɟɞɖɚŮəŰɟɘəɎ ɡɚɘəɎ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ŬɡŰɞɨɠ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ galliumnitride, ɜɘŰɟɘəɧ 
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əŬɑůɘɞ əŬɘ ɇŬɜŰŬɚɘəɧ ɚɑɗɘɞ. H ɗŮɟɛɞəɟŬůɑŬ Űɞɡ ŭɏɟɛŬŰɞɠ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 34Á C, əŬŰɎ 

əŬɜɧɜŬ ɡɣɖɚɧŰŮɟɖ Ŭˊɧ Űɖ ɗŮɟɛɞəɟŬůɑŬ ˊɞɡ ɡˊɎɟɢŮɘ ůŰɞɜ ˊŮɟɘɓɎɚɚɞɜŰŬ ɢɩɟɞ. 

 

ȺɘəɧɜŬ 3.12 ȿŮɘŰɞɡɟɔɑŬ Űɞɡ ŬɘůɗɖŰɐɟŬ PIR 

 

ȾŬɗɩɠ ɏɜŬ ɎŰɞɛɞ ˊŮɟɜɎ ɛˊɟɞůŰɎ Ŭˊɧ Űɞ ˊŮŭɑɞ Űɞɡ ŬɘůɗɖŰɐɟŬ, ɖ ɡɣɖɚɧŰŮɟɖ 

ɗŮɟɛɞəɟŬůɑŬ Űɞɡ ŭɏɟɛŬŰɧɠ Űɞɡ ŭɖɛɘɞɡɟɔŮɑ ɛɘŬ ɛŮɔŬɚɨŰŮɟɖ űɧɟŰɘůɖ ůŰɞ ˊɡɟɞɖɚŮəŰɟɘəɧ 

ɡɚɘəɧ. ȰɜŬ əɨəɚɤɛŬ Ůɜɑůɢɡůɖɠ ŮɜɘůɢɨŮɘ Űɞ ɛɘəɟɧ ůɐɛŬ ˊɞɡ ˊŬɟɎɔŮŰŬɘ Ŭˊɧ Űɖɜ 

ˊɟɞůŰɘɗɏɛŮɜɖ ŮɜɏɟɔŮɘŬ Űɤɜ ɡˊŮɟɨɗɟɤɜ əŬɘ ŰɟɞűɞŭɞŰŮɑ ɏɜŬ ŭɘŬűɞɟŮŰɘəɧ əɨəɚɤɛŬ 

ůɨɔəɟɘůɖɠ. ɇɞ əɨəɚɤɛŬ ůɨɔəɟɘůɖɠ ŬɜŬɕɖŰɎ ɛɘŬ ŭɘŬűɞɟɎ ůŰɞ ůɐɛŬ Ŭˊɧ Űɖɜ Ŭɟɢɘəɐ 

ŬɜɎɔɜɤůɖ Űɞɡ, ɔɘŬ ɜŬ ˊɟɞəŬɚɏůŮɘ ɛɘŬ ɏɝɞŭɞ. ɋůŰɧůɞ, ŬɡŰɐ ɖ Ŭˊɚɐ ɚŮɘŰɞɡɟɔɑŬ ɛˊɞɟŮɑ 

Ůˊɑůɖɠ, ɜŬ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ Ŭˊɧ ɞˊɞɘŬŭɐˊɞŰŮ ˊɖɔɐ ŰŬɢɏɤɠ ɛŮŰŬɓŬɚɚɧɛŮɜɖɠ 

űɤŰŮɘɜɧŰɖŰŬɠ ɐ ɗŮɟɛɧŰɖŰŬɠ, ɧˊɤɠ ŮɑɜŬɘ ɖ ɚɎɛɣɖ Ŭˊɧ ɏɜŰɞɜŬ űɩŰŬ ɐ ŬɜŬəɚɎůŮɘɠ Ŭˊɧ 

ŬɜŰɘəŮɑɛŮɜŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɕɏůŰɖɠ, ůŮ ɖɚɘɧɚɞɡůŰŮɠ ɖɛɏɟŮɠ. ɈˊɎɟɢɞɡɜ ŬɟəŮŰɏɠ ŰŮɢɜɘəɏɠ 

ɔɘŬ ɜŬ ɛŮɘɤɗɞɨɜ ŬɡŰɏɠ ɞɘ ɣŮɡŭŮɑɠ ŮɜŮɟɔɞˊɞɘɐůŮɘɠ. ɄɟɩŰɞɜ, Űɞ Ŭɜɗɟɩˊɘɜɞ ůɩɛŬ 

ŮəˊɏɛˊŮɘ ɡˊɏɟɡɗɟɖ ŬəŰɘɜɞɓɞɚɑŬ ůŮ ɛɐəɞɠ əɨɛŬŰɞɠ Ŭˊɧ 9 ɏɤɠ 10 ɛm. ȰŰůɘ, ɏɜŬ 

ɡˊɏɟɡɗɟɞ űɑɚŰɟɞ ˊɞɡ ˊŮɟɜɎ ɛɐəɖ əɨɛŬŰɞɠ Ŭˊɧ Űɘɠ 8 ɏɤɠ 14 ɛm ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜɞ 

ɛˊɟɞůŰɎ Ŭˊɧ Űɞɜ ŬɘůɗɖŰɐɟŬ ɔɘŬ Űɖɜ Ůɜɑůɢɡůɖ Űɖɠ ŮɡŬɘůɗɖůɑŬɠ ůŰɖɜ ɡˊɏɟɡɗɟɖ ŮɜɏɟɔŮɘŬ 

ˊɞɡ ŮəˊɏɛˊŮŰŬɘ Ŭˊɧ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ. ȹŮɨŰŮɟɞɜ, ɏɜŬɠ űŬəɧɠ Fresnel ŰɞˊɞɗŮŰŮɑŰŬɘ 

ɛˊɟɞůŰɎ Ŭˊɧ Űɞɜ ŬɘůɗɖŰɐɟŬ əŬɘ ŮəŰŮɚŮɑ ŭɨɞ ɚŮɘŰɞɡɟɔɑŮɠ. ȺˊɘəŮɜŰɟɩɜŮɘ Űɖɜ ŮɜɏɟɔŮɘŬ Űɤɜ 
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ɡˊŮɟɨɗɟɤɜ ˊɞɡ ŮəˊɏɛˊɞɜŰŬɘ ůŮ ɛɘŬ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ ˊɎɜɤ Ŭˊɧ Űɞɜ ŬɘůɗɖŰɐɟŬ əŬɘ 

ɢɤɟɑɕŮɘ Űɖɜ ˊŮɟɘɞɢɐ ůŮ ɗŮɟɛɏɠ əŬɘ ɣɡɢɟɏɠ ɕɩɜŮɠ ŮɡŬɘůɗɖůɑŬɠ. ȾŬɗɩɠ ɚɞɘˊɧɜ ɏɜŬ ɎŰɞɛɞ 

ˊŮɟˊŬŰɎ ŭɘŬůɢɑɕɞɜŰŬɠ Űɘɠ ɕɩɜŮɠ, ɞ ŬɘůɗɖŰɐɟŬɠ ɓɚɏˊŮɘ ɛɘŬ ɛŮŰŬɓŬɚɚɧɛŮɜɖ ŬɝɑŬ IR ˊɞɡ 

ˊŬɟɎɔŮɘ  ɏɜŬ ŭɘŬűɞɟŮŰɘəɧ ůɐɛŬ Ůɝɧŭɞɡ Ŭˊɧ Űɞɜ ŬɘůɗɖŰɐɟŬ ˊɞɡ ŬɜɘɢɜŮɨŮɘ Űɖɜ əɑɜɖůɖ. ɇɞ 

əɨəɚɤɛŬ ůɨɔəɟɘůɖɠ ŬɜŬɕɖŰɎ əŬɘ ŬɜŰŬˊɞəɟɑɜŮŰŬɘ ůŮ ŬɡŰɐ Űɖɜ ŬɚɚŬɔɐ ůɐɛŬŰɞɠ. ŪŮɟɛɎ 

ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ŭŮ ɛŮŰŬəɘɜɞɨɜŰŬɘ ɧˊɤɠ ɗŮɟɛɎůŰɟŮɠ əŬɘ űɩŰŬ, ŭŮɜ ˊŬɟɎɔɞɡɜ 

ŭɘŬəɡɛɎɜůŮɘɠ ůŰɖɜ Ůəˊɞɛˊɐ ɡˊŮɟɨɗɟɤɜ. ɇɞ əɨəɚɤɛŬ ůɨɔəɟɘůɖɠ ŬɔɜɞŮɑ ŬɡŰɏɠ Űɘɠ 

ůŰŬɗŮɟɏɠ ˊɖɔɏɠ ɡˊŮɟɨɗɟɤɜ ŬəŰɘɜɞɓɞɚɘɩɜ. ɇɞ ŬɘůɗɖŰɐɟɘɞ PIR ŮɑɜŬɘ ůɡɛɓŬŰɧ ɛŮ Űɞ 

ɛɘəɟɞŮɚɔəŰɐ Arduino. 

ɉŬɟŬəŰɖɟɘůŰɘəɎ: 

- Ȱɝɞŭɞɠ Ůɜɧɠ əŬɘ ɛɧɜɞ bit Ŭˊɧ Űɞ ŬɘůɗɖŰɐɟɘɞ (1 ŬɜɑɢɜŮɡůɖ əɑɜɖůɖɠ, 0 əŬŰɎůŰŬůɖ 

ŬŭɟɎɜŮɘŬɠ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɢɩɟɞɡ) 

- ɇɞ ɛɘəɟɧ ɛɏɔŮɗɞɠ Űɞɡ ŬɘůɗɖŰɖɟɑɞɡ, Űɞ əŬɗɘůŰɎ Ůɨəɞɚɞ ůŰɞ ɜŬ ŰɞˊɞɗŮŰɖɗŮɑ ɢɤɟɑɠ 

ɜŬ ŮɑɜŬɘ ŮɛűŬɜɏɠ. 

- ɆɡɛɓŬŰɧ ɛŮ ɧɚɞɡɠ Űɞɡɠ ɛɘəɟɞŮɚŮɔəŰɏɠ Űɖɠ Parallax əŬɘ Űɞ ɛɘəɟɞŮɚŮɔəŰɐ Arduino 

- ȿŮɘŰɞɡɟɔɑŬ ůŮ 3.3Volt ɐ 5 Volt ɛŮ ɟŮɨɛŬ ɛɘəɟɧŰŮɟɞ Űɤɜ 100ɛȷ 

 

¶ Ƀ ɟɧɚɞɠ Űɞɡ ŬɘůɗɖŰɖɟɑɞɡ ůŰɞ ůɨůŰɖɛŬ 

ȼ əɑɜɖůɖ ŬɜŰɘəŮɘɛɏɜɤɜ ůŰɞ ɢɩɟɞ (əŬɘ Ůˊɞɛɏɜɤɠ ɖ ŬɚɚŬɔɐ Űɖɠ ŮəˊŮɛˊɧɛŮɜɖɠ 

ˊɞůɧŰɖŰŬɠ ɡˊŮɟɨɗɟɤɜ) ŬɜɘɢɜŮɨŮŰŬɘ Ŭˊɧ ɏɜŬ ɛɘəɟɞŮɚŮɔəŰɐ Arduino ɛŮ Űɞɜ ɏɚŮɔɢɞ Űɞɡ 

Pin Ⱥɘůɧŭɞɡ ˊɞɡ ɏɢɞɡɛŮ ɞɟɑůŮɘ ůŮ ŬɡŰɧɜ. ȷɜ o ŬəɟɞŭɏəŰɖɠ Ůɘůɧŭɞɡ ɏɢŮɘ ůŰɎɗɛɖ ɡɣɖɚɐ, 

ŰɧŰŮ ůɖɛŬɑɜŮɘ ɧŰɘ ŬɜɘɢɜŮɨɗɖəŮ əɑɜɖůɖ Ŭˊɧ Űɞ ŬɘůɗɖŰɐɟɘɞ. 
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3.5. ɇɞ əɨəɚɤɛŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

 

ȺɘəɧɜŬ 3.13 ɆɢɖɛŬŰɘəɧ ŭɘɎɔɟŬɛɛŬ Űɞɡ əɡəɚɩɛŬŰɞɠ 

 

ȾɎɗŮ ŬɘůɗɖŰɐɟŬɠ ŮɑŰŮ Űɨˊɞɡ űŬɘɜɞɛɏɜɞɡ Hall ŮɑŰŮ Űɨˊɞɡ PIR ˊɟɞůŰɏɗɖəŮ ůŰɞ 

ůɨůŰɖɛŬ Ŭˊɧ ɛɑŬ ŬɜŰɑůŰŬůɖ pull-up Űɤɜ 10 kɋ  ůɨɛűɤɜŬ ɛŮ ŰŬ Data Sheets [12], [13] 

Űɤɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ ɏɜŬ ɚŬɛˊŰɐɟŬ Űɨˊɞɡ Led ɔɘŬ ɜŬ ŬɜɎɓŮɘ ɧŰŬɜ ˊŬɟŬŰɖɟɖɗŮɑ əɑɜɖůɖ 

Ŭˊɧ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ (ɧŰŬɜ ɖ əŬŰɎůŰŬůɖ ŮɑɜŬɘ HIGH). ȼ ŮɛűɎɜɘůɖ Űɖɠ ˊɟɞŰɡˊɞˊɞɘɖɛɏɜɖ 

ˊɚŬəɏŰŬ ůɡɜŭɏůŮɤɜ (Breadboard) ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 3.13.  
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ȺɘəɧɜŬ 3.14 ȹɘɎɔɟŬɛɛŬ Breadboard Űɞɡ əɡəɚɩɛŬŰɞɠ 

 

ɆŰɖɜ ȺɘəɧɜŬ 3.14 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ůɡɜŭɏůŮɘɠ ŬɜɎɛŮůŬ ůŰŬ ɡɚɘəɎ ˊɞɡ 

ŬˊɞŰŮɚɞɨɜ Űɞ ůɨůŰɖɛŬ ŮˊɎɜɤ ůŰɖɜ Breadboard . 
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ȾȺūȷȿȷȽɃ 4
ɞ
 

ɇɃ ȿɃũȽɆɀȽȾɃ ɀȺɅɃɆ ɇɃɈ 

ɆɈɆɇȼɀȷɇɃɆ 
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4. ɇɞ ɚɞɔɘůɛɘəɧ ɛɏɟɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ɇɞ ɚɞɔɘůɛɘəɧ ɛɏɟɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɢɤɟɑɕŮŰŬɘ ůŮ ŭɡɞ ɓŬůɘəɎ ŰɛɐɛŬŰŬ. ɇɞ ˊɟɩŰɞ 

ŰɛɐɛŬ Űɞ ɞˊɞɑɞ ɞɜɞɛɎɕŮŰŬɘ ɤɠ çŭɘŬŭɘəŰɡŬəɧ  ŰɛɐɛŬè ŭɑɜŮɘ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ŭɘŬɢŮɑɟɘůɖɠ 

Űɞɡ ůɡůŰɐɛŬŰɞɠ ůŰɞɡɠ ɢɟɐůŰŮɠ. ɇɞ ŭŮɨŰŮɟɞ ŰɛɐɛŬ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ ɤɠ çŰɛɐɛŬ 

ɛɘəɟɞŮɚŮɔəŰɐè ŮɑɜŬɘ ɖ ŰŮɢɜɘəɐ ˊɚŮɡɟɎ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ȼ ŬɜŬɔɜɩɟɘůɖ ůɡůəŮɡɩɜ, ɖ 

ůɨɜŭŮůɖ ɛŮŰŬɝɨ Űɤɜ ůɡůəŮɡɩɜ əŬɘ ɖ ůɨɜŭŮůɖ Űɞɡ əɡəɚɩɛŬŰɞɠ ɛŮ Űɞɜ ɛɘəɟɞŮɚŮɔəŰɐ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ůŮ ŬɡŰɧ Űɞ ŰɛɐɛŬ Űɞɡ əɩŭɘəŬ. ȷɡŰɎ ŰŬ ŭɡɞ ŰɛɐɛŬŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ŬɜŬɚɡŰɘəɎ ůŮ ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ.    

4.1. ȹɘŬŭɘəŰɡŬəɧ ŰɛɐɛŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ɇɞ ŭɘŬŭɘəŰɡŬəɧ ŰɛɐɛŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɏɢŮɘ ŬɜŬˊŰɡɢɗŮɑ ɛŮ ɢɟɐůɖ Php, MySql əŬɘ  

Ajax [15], [16], [17]. ȳɚŮɠ ɞɘ ɟɡɗɛɑůŮɘɠ ˊɞɡ ɢɟŮɘɎɕɞɜŰŬɘ ɔɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ůŮ ɏɜŬ Web Server ɓɟɑůəɞɜŰŬɘ ůŰɞ ŬɟɢŮɑɞ settings.php.  

 

ȺɘəɧɜŬ 4.1 ɅɡɗɛɑůŮɘɠ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

 

 ɆŰɘɠ ɟɡɗɛɑůŮɘɠ Űɖɠ ɘůŰɞůŮɚɑŭŮɠ ɞɟɑɕɞɜŰŬɘ əŬɘ ŮɚɏɔɢŮŰŬɘ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ ɓɎůɖɠ 

ŭŮŭɞɛɏɜɤɜ əŬɘ ɏˊŮɘŰŬ ŮɎɜ Űɞ  Hostname, Űɞ ɧɜɞɛŬ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ, Űɞ ɧɜɞɛŬ 

ɢɟɐůŰɖ əŬɘ Űɞ ůɡɜɗɖɛŬŰɘəɧ ŮɑɜŬɘ ůɤůŰɎ ŰɧŰŮ ɔɑɜŮŰŬɘ ɖ ůɨɜŭŮůɖ ůŰɖ ɓɎůɖ, Ŭɚɚɘɩɠ 

ŮɛűŬɜɑɕŮŰŬɘ Űɞ əŬŰɎɚɚɖɚɞ ɛɐɜɡɛŬ ɚɎɗɞɡɠ.  
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4.1.1. ȹɘŬɢŮɑɟɘůɖ ůɡůŰɐɛŬŰɞɠ 

Ƀɘ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ůɡɜŬɔŮɟɛɞɨ ŮɝŬɟŰɩɜŰŬɘ ɎɛŮůŬ Ŭˊɧ Űɖɜ əŬŰɖɔɞɟɑŬ 

ůŰɖɜ ɞˊɞɑŬ ŬɜɐəŮɘ ɞ ɢɟɐůŰɖɠ. Ƀ Ŭˊɚɧɠ ɢɟɐůŰɖɠ ɏɢŮɘ ŭɘŬűɞɟŮŰɘəɧ ɛŮɜɞɨ Ŭˊɧ Űɞ 

ŭɘŬɢŮɘɟɘůŰɐ ɛŮ ˊŮɟɘɞɟɘůɛɏɜɖ ˊɟɧůɓŬůɖ ůŰɞ ůɨůŰɖɛŬ. Ƀ ŭɘŬɢŮɘɟɘůŰɐɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ 

ɜŬ ˊɟɞůɗɏůŮɘ/ŮˊŮɝŮɟɔŬůŰŮɑ/ŭɘŬɔɟɎɣŮɘ Űɘɠ ɕɩɜŮɠ, Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ, Űɞɡɠ Űɨˊɞɡɠ 

ŬɘůɗɖŰɐɟŬ əŬɘ Űɞɡɠ ɢɟɐůŰŮɠ, Ůɜɩ ɞ Ŭˊɚɧɠ ɢɟɐůŰɖɠ ɏɢŮɘ ɛɧɜɞ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬɚɚɎɝŮɘ 

Űɘɠ əŬŰŬůŰɎůŮɘɠ Űɤɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ Űɤɜ ɕɤɜɩɜ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ ɞ ŭɘŬɢŮɘɟɘůŰɐɠ 

əŬɘ ɞɘ Ŭˊɚɞɑ ɢɟɐůŰŮɠ ůŬɜ əɞɘɜɐ ɚŮɘŰɞɡɟɔɑŬ ɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɞɡɜ ŰŬ ɘůŰɞɟɘəɎ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ əŬɘ ɜŬ ŭɘŬɔɟɎɣɞɡɜ ɞˊɞɑŬ əŬŰŬɔɟŬűɐ Ůˊɘɗɡɛɞɨɜ. ȼ ŮɜɏɟɔŮɘŮɠ Űɤɜ 

ɢɟɖůŰɩɜ/ŭɘŬɢŮɘɟɘůŰɩɜ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ əɎɜɞɡɜ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 4.2. 

 

ȺɘəɧɜŬ 4.2  ȺɜɏɟɔŮɘŮɠ ɢɟɖůŰɩɜ/ŭɘŬɢŮɘɟɘůŰɩɜ  
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¶ Ⱦɞɘɜɏɠ ɚŮɘŰɞɡɟɔɑŮɠ ɔɘŬ ɢɟɐůŰŮɠ əŬɘ ŭɘŬɢŮɘɟɘůŰɏɠ 

ɆɨɜŭŮůɖ: ȾɎɗŮ ɢɟɐůŰɖɠ ˊɟɏˊŮɘ ɜŬ ŮɘůɎɔŮɘ Űɞ ɧɜɞɛŬ ɢɟɐůŰɖ əŬɘ  Űɞɜ əɤŭɘəɧ Űɞɡ, 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɘůɏɚɗŮɘ ůŰɞ ůɨůŰɖɛŬ. ȷɜ ŭŮ ůɡɛˊɚɖɟɩůŮɘ ŰŬ ˊŮŭɑŬ ɐ ŮɘůɎɔŮɘ ɚɎɗɞɠ 

ůŰɞɘɢŮɑŬ, ŰɧŰŮ Űɞ ůɨůŰɖɛŬ ɗŬ Űɞɜ ŮˊŬɜŬűɏɟŮɘ ůŰɖ ůŮɚɑŭŬ ůɨɜŭŮůɖɠ ɛŮ ɏɜŬ ɛɐɜɡɛŬ 

ɚɎɗɞɡɠ. ɀɧɚɘɠ ɞ ɢɟɐůŰɖɠ ůɡɜŭŮɗŮɑ ůŰɞ ůɨůŰɖɛŬ Ŭɛɏůɤɠ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ əɎˊɞɘŬ 

Session, ɏŰůɘ ɩůŰŮ ɜŬ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ɎɛŮůɖ ˊɟɧůɓŬůɖ ůŮ ɓŬůɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ əŬŰɎ 

Űɖɜ ˊɚɞɐɔɖůɐ Űɞɡ.  ɀɧɚɘɠ ůɡɜŭŮɗŮɑ ɞ ɢɟɐůŰɖɠ ůŰɞ ůɨůŰɖɛŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Session ɔɘŬ 

ɜŬ ɛŮŰŬűɏɟɞɜŰŬɘ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ Ŭˊɧ Űɖɜ ɛɑŬ ɘůŰɞůŮɚɑŭŬ ůŰɖɜ ŮˊɧɛŮɜɖ.  

 
 

 

ȺɘəɧɜŬ 4.3 ȷɟɢɘəɐ ůŮɚɑŭŬ/űɧɟɛŬ ŮɘůŬɔɤɔɐɠ 

 

ȷˊɞůɨɜŭŮůɖ:  ȾɎɗŮ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ŬˊɞůɡɜŭŮɗŮɑ Ŭˊɧ Űɞɜ  ŬɜŰɑůŰɞɘɢɞ ůɨɜŭŮůɛɞ 

ůŰɞ ɛŮɜɞɨ, ɏɢɞɜŰŬɠ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɞɜ ŰŮɟɛŬŰɘůɛɧ Űɖɠ ůɡɜŮŭɟɑŬɠ Űɞɡ. ɇɞ ůɨůŰɖɛŬ Űɞɜ 

ŮˊŬɜŬűɏɟŮɘ ŬɡŰɧɛŬŰŬ ůŰɖ ůŮɚɑŭŬ ůɨɜŭŮůɖɠ:  
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ȺɘəɧɜŬ 4.4 ɀɐɜɡɛŬ Log Out 

ɀɧɚɘɠ ŬˊɞůɡɜŭŮɗŮɑ ɞ ɢɟɐůŰɖɠ Ŭˊɧ Űɞ ůɨůŰɖɛŬ əŬŰŬůŰɟɏűŮŰŬɘ Űɞ Session ˊɞɡ 

ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ ˊɟɘɜ ɩůŰŮ ɜŬ ɛɖ ɛˊɞɟɏůŮɘ əɎˊɞɘɞɠ ɎɔɜɤůŰɞɠ ɜŬ ůɡɜŭŮɗŮɑ ůŰɞ 

ůɨůŰɖɛŬ.   

ȹɘŬɢŮɑɟɘůɖ ɘůŰɞɟɘəɞɨ: Ⱥŭɩ ŮɛűŬɜɑɕɞɜŰŬɘ ŰŬ Ůɝɐɠ ɘůŰɞɟɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŬɜɎ 

ɖɛŮɟɞɛɖɜɑŬ: 

- ȷɚɚŬɔɏɠ əŬŰɎůŰŬůɖɠ ɕɤɜɩɜ 

- ȷɚɚŬɔɏɠ əŬŰɎůŰŬůɖɠ ŬɘůɗɖŰɐɟɤɜ  

- ɀɐɜɡɛŬ ˊɟɞŮɘŭɞˊɞɑɖůɖɠ ˊɞɡ ɚŬɛɓɎɜŮŰŬɘ Ŭˊɧ ŰŬ Arduino ɛŬɕɑ ɛŮ ŰŬ 

ůɢŮŰɘəɎ ůŰɞɘɢŮɑŬ Űɤɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ Űɤɜ ɕɤɜɩɜ. 
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ȺɘəɧɜŬ 4.5 ȽůŰɞɟɘəɎ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

 

Ⱥˊɑůɖɠ, əɎɗŮ ɢɟɐůŰɖɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɛűŬɜɑůŮɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɜɎ 

ɕɩɜɖ ɐ ŬɜɎ ŬɘůɗɖŰɐɟŬɠ əŬɘ ɜŬ ŭɘŬɔɟɎɣŮɘ ɧˊɞɘŬ əŬŰŬɔɟŬűɐ (log) ŮˊɘɗɡɛŮɑ. 
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¶ ȿŮɘŰɞɡɟɔɑŮɠ ŭɘŬɢŮɘɟɘůŰɐ  

Ƀ ŭɘŬɢŮɘɟɘůŰɐɠ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŰɘɠ Ůɝɐɠ ɚŮɘŰɞɡɟɔɑŮɠ: 

- ȹɘŬɢŮɑɟɘůɖ ɢɟɖůŰɩɜ 

  Ƀ ŭɘŬɢŮɘɟɘůŰɐɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞůɗɏůŮɘ ɏɜŬ ɜɏɞ ɢɟɐůŰɖ, ůɡɛˊɚɖɟɩɜɞɜŰŬɠ ɏɜŬ 

ɛɞɜŬŭɘəɧ ɧɜɞɛŬ ɢɟɐůŰɖ (ɡˊɞɢɟŮɤŰɘəɧ ˊŮŭɑɞ), ɏɜŬɜ əɤŭɘəɧ (ɡˊɞɢɟŮɤŰɘəɧ ˊŮŭɑɞ), ɧɜɞɛŬ 

ɢɟɐůŰɖ əŬɘ Űɖɜ əŬŰɖɔɞɟɑŬ ůŰɖɜ ɞˊɞɑŬ ŬɜɐəŮɘ. ȷɜ ŭŮ ůɡɛˊɚɖɟɤɗɞɨɜ ŰŬ ɡˊɞɢɟŮɤŰɘəɎ 

ˊŮŭɑŬ, ŮɛűŬɜɑɕŮŰŬɘ əŬŰɎɚɚɖɚɞ ɛɐɜɡɛŬ ɚɎɗɞɡɠ. ɀŮŰɎ Űɖ ůɡɛˊɚɐɟɤůɖ ɧɚɤɜ Űɤɜ ˊŮŭɑɤɜ 

ɢɟɐůŰɖ, Űɞ ůɨůŰɖɛŬ ɞŭɖɔŮɑ Űɞ ŭɘŬɢŮɘɟɘůŰɐ ůŰɞ ůɨɜŭŮůɛɞ çAdmin Settingsè:  

 

ȺɘəɧɜŬ 4.6 Ʉɟɞůɗɐəɖ ɜɏɞɡ ɢɟɐůŰɖ  

 

Ⱥŭɩ ɞ ŭɘŬɢŮɘɟɘůŰɐɠ ɛˊɞɟŮɑ ɜŬ ŭŮɘ ɧɚɞɡɠ Űɞɡɠ ɢɟɐůŰŮɠ əŬɘ ŮɑŰŮ ɜŬ ŮɜɖɛŮɟɩůŮɘ ŰŬ 

ˊŮŭɑŬ Űɞɡɠ ŮɑŰŮ ɜŬ ŭɘŬɔɟɎɣŮɘ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ɢɟɐůŰɖ:  
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ȺɘəɧɜŬ 4.7 ȹɘŬɢŮɑɟɘůɖ ɢɟɖůŰɩɜ  

 

- ȹɘŬɢŮɑɟɘůɖ ŬɘůɗɖŰɐɟɤɜ 

Ⱥŭɩ ɞ ŭɘŬɢŮɘɟɘůŰɐɠ ɛˊɞɟŮɑ ɜŬ ŭŮɘ ɧɚɞɡɠ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ əŬɘ ŮɑŰŮ ɜŬ ŮɜɖɛŮɟɩůŮɘ 

ŰŬ ˊŮŭɑŬ Űɞɡɠ ŮɑŰŮ ɜŬ ŭɘŬɔɟɎɣŮɘ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ŬɘůɗɖŰɐɟŬ. Ƀ ŭɘŬɢŮɘɟɘůŰɐɠ ɛˊɞɟŮɑ ɜŬ 

ˊɟɞůɗɏůŮɘ ɏɜŬ ɜɏɞ ŬɘůɗɖŰɐɟŬ, ůɡɛˊɚɖɟɩɜɞɜŰŬɠ ɏɜŬ ɧɜɞɛŬ ŬɘůɗɖŰɖɟɑɞɡ, ɏɜŬ Arduino ID 

ůŰɞ ɞˊɞɑɞ ŬɜɐəŮɘ ɞ ŬɘůɗɖŰɐɟŬɠ, ɏɜŬ Pin ID Űɞ ɞˊɞɑɞ ŬɜɐəŮɘ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ 

ɛɘəɟɞŮɚŮɔəŰɐ Arduino, Űɞɜ Űɨˊɞ ŬɘůɗɖŰɖɟɑɞɡ əŬɘ Űɖ ɕɩɜɖ ˊɞɡ ŬɜɐəŮɘ.  ȷɜ ŭŮ 

ůɡɛˊɚɖɟɤɗɞɨɜ ɧɚŬ ŰŬ ˊŮŭɑŬ, ŮɛűŬɜɑɕŮŰŬɘ Űɞ ɛɐɜɡɛŬ ɚɎɗɞɡɠ.  
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ȺɘəɧɜŬ 4.8 ȹɘŬɢŮɑɟɘůɖ ŬɘůɗɖŰɐɟɤɜ 

 

- ȹɘŬɢŮɑɟɘůɖ ɕɤɜɩɜ 

Ƀ ŭɘŬɢŮɘɟɘůŰɐɠ ɛˊɞɟŮɑ ɜŬ ŭŮɘ ɧɚŮɠ Űɘɠ ɕɩɜŮɠ əŬɘ ŮɑŰŮ ɜŬ ŮɜɖɛŮɟɩůŮɘ ŰŬ ˊŮŭɑŬ Űɞɡɠ 

ŮɑŰŮ ɜŬ ŭɘŬɔɟɎɣŮɘ ɛɑŬ ůɡɔəŮəɟɘɛɏɜɖ ɕɩɜɖ. Ƀ ŭɘŬɢŮɘɟɘůŰɐɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞůɗɏůŮɘ ɛɘŬ ɜɏŬ 

ɕɩɜɖ, ůɡɛˊɚɖɟɩɜɞɜŰŬɠ ŬˊɚɎ ɏɜŬ ɧɜɞɛŬ ɕɩɜɖɠ.  
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ȺɘəɧɜŬ 4.9 ȹɘŬɢŮɑɟɘůɖ ɕɤɜɩɜ 

 

¶ ȿŮɘŰɞɡɟɔɑŮɠ ɢɟɖůŰɐ 

Ƀɘ Ŭˊɚɞɑ ɢɟɐůŰŮɠ ɏɢɞɡɜ ˊɟɧůɓŬůɖ ůŰɘɠ Ůɝɐɠ ɚŮɘŰɞɡɟɔɑŮɠ: 

- ȹɘŬɢŮɑɟɘůɖ ůŰɞɘɢŮɑɤɜ ɢɟɐůŰɖ 

Ƀɘ ɢɟɐůŰŮɠ ɛɏůŬ Ŭˊɧ Űɞ ůɨɜŭŮůɛɞ çMember Settingsè ɛˊɞɟŮɑ ɜŬ ŭɞɡɜ ŰŬ 

ˊɟɞůɤˊɘəɎ Űɞɡ ůŰɞɘɢŮɑŬ əŬɗɩɠ əŬɘ ɜŬ ŬɚɚɎɝŮɘ əɎˊɞɘŬ Ŭˊɧ ŬɡŰɎ. ȷɡŰɎ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ŮɜɖɛŮɟɩůŮɘ ŮɑɜŬɘ ɞ əɤŭɘəɧɠ Űɞɡ ɐ/əŬɘ Űɖɜ e-mail Űɞɡ. ɇɞ ɧɜɞɛŬ ɢɟɐůŰɖ ɢŬɟŬəŰɖɟɑɕŮɘ 

ɛɞɜŬŭɘəɎ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɢɟɐůŰɖ əŬɘ ɏŰůɘ ŭŮ ɛˊɞɟŮɑ ɜŬ ŬɚɚɎɝŮɘ:  

 

 


















































