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Ṏ 113 МЊ⇔ד דּ Ṏ Ӓ ᵫЄ  

֤ ȸ ּד П - Ϣ П ᵂ ӥ ᾈӢ  

ѻ ═ Ϣȸ ☻ԏ    І‒ ȸp1001@klcivs.kl.edu.tw  

Ầ֝ѻ═Ϣȸ ḈἭ  ᴔ  І‒ ȸt6301@klcivs.kl.edu.tw  

ᴩ ᴯȸ Ӵ Џ  

 

Ϛȳ ᴩ  

1.╥ᵡⱢἋ ἤ ?( Ϛм G>ʋ╥ ʌᵡ 

2. ᴩ ӭ( Ϛм ):  

ʋ ּד Ṏ ♄ 

ʋ ּד Ḋȳ ᾎц Пׁשṅ  

ʋ ּד Ӣ Ṏׁשṅц  

ʌ Ёἤּד ḊПׁש ц  

ʋ Ӣּד ♄ П ц Ḋׁש  

3. ♄ Ἠׁש ֤ :  

Ɫ Ӑ דּ Ё ẓᾼ Ṏ ἘȲӐ ѿɦ ӥ ᾈɧⱢ їѻ

Ȳ ṳ ᴩϚṆԝ ᶾȳדּ֥ ȳӢ ȳ ҭ Џ ᵂᾼ ♄ Ȳ

с Ӣּד ṅȳ ה ᴞѻ ϩȲṳ о Ӣ ֮֯ ᾼ ȴӐ

Џᵂᵽȳљҵ ▲ȳ ᵂ Ԛ ֵа♄ ȲԚ 27 Ȳвװ

ӣȳArduino ♆ ה ȳѬ ȳ Ϣ שׁ ӥ ᾈ ҭӢ Ȳṳ

דּ֥ ⅎ Ṏ ῂ ᴩ Ȳẓ ⇔ ἤ ᴥȴ 

 

♄ װ ֤  ѡ  ♄ Ầ ᴯ ♄ в  

1  113/ 10/ 13 

09:00ʲ12:00 

̡   דּ

2 Arduino IDE  

ESP32 ה

 

113/ 10/19 

09:00ʲ12:00 

̡   Arduino IDE דּ

ESP32 ה  

3 Ѭ  113/ 10/26 

09:00ʲ12:00 

̡ Ѭ דּ  

4 ArduinoѬ

ה  

113/ 11/3 

09:00ʲ12:00 

̡ ArduinoѬ דּ

ה  

5 Ẫ  113/ 11/3 

13:00~15:00 

̡ Ẫ דּ  

6 ӥ ᾈ ҭṛ  113/12/07    

08:00~12:00 
̡ ד‌

Ầ Є

 (ṅӢשׁ)

08:00~12:00 ӥ ᾈ

ҭЮ  

7 ӥ ᾈӢ ▲ 113/12/07    

13:00~17:00 
̡ ד‌

Ầ ȳ דּ

 

Ѭ ʟ⅍в

(ϚЊ ) 

Ѭ ᾬӢ

ʟљҵ ᵂɎẒ

Њ ɏи ᴩȲѿ
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иЛ֝◕ȴ 

ᾬӢ ʟљҵ

ᵂи ᴩὁ

֫ ֮ ȴ 

8 ӥ ᾈ ҭṛ

ч≈ ᵫ 

113/ 12/ 13 

16:00ʲ18:00  

̡ ≈ч דּ ᵫ 

9 ӥ ᾈ☼  113/12/14 

08:00~12:00 
̡ ̡דּ

ד‌ Ầ  

ᾈ☼₨Ӏ ϚӢ♄

Џᵂᵽ 

⅍в ᾈ☼₨Ӏᾼ

Ӣ♄ȳ☼ ֮ ᵂ 

10 ӥ ᾈ Ẫ  113/12/14 

13:00~17:00 
̡ ̡דּ

ד‌ Ầ  

и Џᵂи  

ᴩ⅍в Ȳ Ὑ

├ ᾃ Ṷ

ᵂȲṳ Ẫ

̡ ├ Ӗ

▲ ṓ 

11 ӥ ᾈ☼

Ẫч≈ ᵫ 

113/ 12/ 20 

16:00ʲ18:00  

̡ ≈ч דּ ᵫ 

דּ 12 Ṏ

Ԛ  

113/ 12/ 27 

12:00ʲ13:00  

̡ ӥ דּ ᾈṛ Ὠכ ᵫ 

13 ӥ ᾈӢ ч≈

ᵫ 

113/ 12/ 27 

16:00ʲ18:00  

̡ ≈ч דּ ᵫ 

דּ 14 Ṏ

Ԛ  

114/ 1/ 3 

12:00ʲ13:00  

̡ ӥ דּ ᾈѬ ᵫ 

15  114/ 1/ 3 

14:00ʲ17:00 

ב̡דּ Ầ   

16 ֮ ᾼ ứ

GPS  

114/ 11/ 30 

08:00ʲ17:00 

ȳЄדּ

 (ṅӢשׁ)

֮ ᾼ ứ GPS

 

17 GPS ứᴯ

 

114/ 1/ 4 

08:00ʲ12:00 

ȳדּ Ϣ ᴩ

 

GPS ứᴯ  

18 ♆ PIXHAWK

(Ϛ)  

114/ 1/ 4 

13:00ʲ17:00 

ȳדּ Ϣ ᴩ

 

♆ ứ 

19 ♆ PIXHAWK

(ϡ)  

114/ 1/ 5 

08:00ʲ12:00 

ȳדּ Ϣ ᴩ

 

PIXHAWK  

20 ♆ PIXHAWK

(Ϯ)  

114/ 1/ 5 

13:00ʲ17:00 

ȳדּ Ϣ ᴩ

 

♆ PIXHAWK

3DR  

דּ 21 ṎѝԈ

♄  

114/ 2/ 27 ̡

114/ 3/ 6 

114/ 3/7  

16:00ʲ18:00 

̡ דּ דּ ṎѝԈ

♄  

22 Ϣ ṿӣѝԈ

 

114/ 3/8  

08:00ʲ16:00 

̡ Ϣ דּ ṿӣѝԈ

 

23  

ѩ  

114/ 3/ 28 

14:00ʲ18:00 

ב̡דּ Ầ   

ѩ  

דּ 24 ᵂ 114/4/17̡ ̡ דּ דּ ᵂ ᵫ
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ᵫ  114/4/18  

16:00ʲ18:00 

 

25 Python ה

 

114/5/27̡

114/6/5  

16:00ʲ18:00 

̡ Python דּ ה

 

26 Ӏ ﬞ

ⅎ  

114/6/6  

12:00~13:00 

̡ Ӏ דּ ﬞ ⅎ

 

דּ 27 Ṏ

Ԛ  

114/6/19 

12:00~13:00 

̡ Ϣ דּ Ἐ 

ӒכὨ ῶ 

 

4. ♄ Ἠׁש :  

♄ װ ֤  Ғ  ♄ ֮  

1  Ϛȳ Ϛȳ ϡȳ

Ϛ Ӣ 

Џҳ Ϯ ⅍ 

2 Arduino IDE  

ESP32 ה  

Ϛȳ Ϛȳ ϡȳ

Ϛ Ӣ 

Џҳ Ϯ ⅍ 

3 Ѭ  Ϛȳ Ϛȳ ϡȳ

Ϛ Ӣ 

Џҳ Ϯ ⅍ 

4 ArduinoѬ

ה  

Ϛȳ Ϛȳ ϡȳ

Ϛ Ӣ 

Џҳ Ϯ ⅍ 

5 Ẫ  Ϛȳ Ϛȳ ϡȳ

Ϛ Ӣ 

Џҳ Ϯ ⅍ 

6 ӥ ᾈ ҭṛ  ѻ ȳ Ϛȳ

Ϛȳ ϡȳ Ϛ Ӣ 

86 е ȳӥ ᾈỂ

(ὧὙ ȳЧϚ ȳѣה )  

7 ӥ ᾈӢ ▲ ѻ ȳ Ϛȳ

Ϛȳ ϡȳ Ϛ Ӣ 

ӥ ᾈỂ (ὧὙ ȳЧϚ

ȳѣה )  

8 ӥ ᾈ ҭṛ ч≈

ᵫ 

Ϛȳ Ϛȳ ϡȳ

Ϛ Ӣ 

ӥ ᾈỂ (ὧὙ ȳЧϚ

ȳѣה )  

9 ӥ ᾈ☼  Ϛȳ Ϛȳ ϡȳ

Ϛ Ӣ 

ӥ ᾈỂ (ὧὙ ȳЧϚ

ȳѣה )  

10 ӥ ᾈ Ẫ  Ϛȳ Ϛȳ ϡȳ

Ϛ Ӣ 

Џϡ Є ⅍ 

11 ӥ ᾈ☼

Ẫч≈ ᵫ 

Ϛȳ Ϛȳ ϡȳ

Ϛ Ӣ 

Џϡ Є ⅍ 

דּ 12 Ṏ Ԛ

(ӥ ᾈ ҭѝо

ṛ )  

 :☻ԏ   

ѻԉ: ѝ ѻԉ 

ҭ :Ḉ ̡ὭӔ  

еӖ :☻ ̡Ḉ ἔ 

: Ϛ ȳ  

ѝ :  

:ṟἌ  

Џҳ Ϯ ⅍ 

13 ӥ ᾈӢ ч≈ ᵫ Ϛȳ Ϛȳ ϡȳ

Ϛ Ӣ 

Џҳ Ϯ ⅍ 

דּ 14 Ṏ Ԛ

(ӥ ᾈӢ

Ѭ ▲)  

 :☻ԏ   

ѻԉ: ѝ ѻԉ 

: Ϛ ȳ

Џҳ Ϯ ⅍ 
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ȳ ₨ȳḈἭ  

Ӣᾬ : ╢  

ѝ :  

:ṟἌ  

דּ  15 ⅎῂ Ӣȳ Ϛȳ

Ϛȳ Ϛ Ӣ 

Џҳ Ϯ ⅍ 

16 ֮ ᾼ ứ GPS

 

דּ ⅎῂ Ӣȳ Ϛȳ

Ϛ Ӣ 

Џҳ Ϯ ⅍ 

17 GPS ứᴯ דּ  ⅎῂ Ӣȳ Ϛȳ

Ϛ Ӣ 

Џҳ Ϯ ⅍ 

18 ♆ PIXHAWK

(Ϛ)  

דּ ⅎῂ Ӣȳ Ϛȳ

Ϛ Ӣ 

Џҳ Ϯ ⅍ 

19 ♆ PIXHAWK

(ϡ)  

דּ ⅎῂ Ӣȳ Ϛȳ

Ϛ Ӣ 

Џҳ Ϯ ⅍ 

20 ♆ PIXHAWK

(Ϯ)  

דּ ⅎῂ Ӣȳ Ϛȳ

Ϛ Ӣ 

Џҳ Ϯ ⅍ 

דּ 21 ṎѝԈ

♄  

דּ ⅎῂ Ӣȳ Ϛȳ

Ϛ Ӣ 

Џҳ Ϯ ⅍ 

22 Ϣ ṿӣѝԈ

 

דּ ⅎῂ Ӣȳ Ϛȳ

Ϛ Ӣ 

Џҳ Ϯ ⅍ 

23  

ѩ  

דּ ⅎῂ Ӣȳ Ϛ

Ӣ 

Џҳ Џ  

דּ 24 ᵂ ᵫ

 

Ϛ Ӣ Џҳ Ϯ ⅍ 

25 Python ה

 

Ϛ Ӣ Џҳ Ϯ ⅍ 

26 Ӏ ﬞ ⅎ

 

Ϛ Ӣ Џҳ Ϯ ⅍ 

דּ 27 Ṏ Ԛ

( Ϣ שׁ

ᵂ)  

 :☻ԏ   

ѻԉ: ѝ ѻԉ 

ѻԉ: ╜ᶛѻԉ 

: Ϛ ѻԉȳ

ȳ ₨ȳḈἭ  

ѝ :  

:ṟἌ  

Џ Ϯ ᴞѻ

⅍ 

 

 

5. Ғ♄ Ἠׁש Ϣ :  

ѻ ♄ ҔᵶХ ᾼװ Arduino ה Ȳϝ ᾼӥװ ᾈ ҭṛ

Ӣ ▲ȲХ ᾼװ Ϣ GPSứᴯṆ ᵂȲϝ ᾼѝԈװ דּ ᵫ ȳ

Ὠכ ῶȲϮ ᾼװ Ԛ ֥ 

♄ װ ֤  Ғ ӢϢ   

1  14Ϣ  

2 Arduino IDE  ESP32 ה  14Ϣ  

3 Ѭ  16Ϣ  

4 ArduinoѬ ה  16Ϣ  
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5 Ẫ  36Ϣ  

6 ӥ ᾈ ҭṛ  52Ϣ  

7 ӥ ᾈӢ ▲ 44Ϣ  

8 ӥ ᾈ ҭṛ ч≈ ᵫ 22Ϣ  

9 ӥ ᾈ☼  54Ϣ  

10 ӥ ᾈ Ẫ  54Ϣ  

11 ӥ ᾈ☼ Ẫч≈ ᵫ 24Ϣ  

דּ 12 Ṏ Ԛ  10Ϣ  

13 ӥ ᾈӢ ч≈ ᵫ 24Ϣ  

דּ 14 Ṏ Ԛ  9Ϣ  

15  38Ϣ  

16 ֮ ᾼ ứ GPS  14Ϣ  

17 GPS ứᴯ  14Ϣ  

18 ♆ PIXHAWK (Ϛ)  16Ϣ  

19 ♆ PIXHAWK (ϡ)  16Ϣ  

20 ♆ PIXHAWK (Ϯ)  16Ϣ  

דּ 21 ṎѝԈ ♄  9Ϣ  

22 Ϣ ṿӣѝԈ  9Ϣ  

23 ̡ ѩ  38Ϣ  

דּ 24 ᵂ ᵫ  9Ϣ  

25 Python ה  9Ϣ  

26 Ӏ ﬞ ⅎ  9Ϣ  

דּ 27 Ṏ Ԛ  10Ϣ  

 

6. Ғ ᴩ Ϣ :  

Ӑדּװ Ṏ ɦּד П - Ϣ П ᵂ ӥ ᾈӢ ɧ вᴩ╜ ֝ЧԚ

36Ϣ Ȳ ҵ иẦᵗ ᴯȸ ד‌ Ầ ү ב Ầ ̡ דּ Ȳ֥

ẦᵗϢ Ԛ12ϢȲ ҵ Є ȸү Є ҭṆׁשṅӢ МӔЄ ṅӢԚẒᴯשׁ

ẦᵗȲ Ϣ Ɫԍ ꜜ ϚϢ ẦᵗȲԓ ♄ Ԛ Ӣ֥ 500ֵפּ

Ϣװȴ 

 

7. / ᴩכ :( ѿ300ֿ ѿвⱢ ⁄)  

Ӑװ ᴩכὨ ẓ ֽϯ:  

(1)  Ӣ כ Ὑ сȸ Ӣ ӣ ѱ ạ ᴩѬ

иέȲẓ ᾬ ᶾ ӣ ϩȴᶙכ Ϣ Ȳṳ ɦ ﬞ ⅎ

ɧȲ Џ ᵂכὨц 65ựҖϚ דּ Ȳᶁ Ṿ

ᵂȴ Ӣὑӥ ᾈ ֮ ▲М ȳ ҭ иέ Ẫ ▲ᶾ Ȳ דּ

Ϣѝ ẓᾼ ȴ 

(2) כ֥  ȸӐדּװ Ṏכғ ֥ ȳּד ȳӢᾬȳеӖȳ ѝ

דּ Ԛ ֥ᵂ Ȳ כ ֣ᾼ ӭ ȴ ֮֯ Ḋв

ȲҔ╗ӥ ᾈ ҭѝо Ӣ ☼ ȳѬ ȳה ȳ

ạ ה Ȳצᵗὑӑẃ ═ о ȴ 

(3)  ӢԚ֝ ֮֯ ȸ Ӣ ӥ ᾈ ֮ ▲ȳ Ẫ ῂ Ф Ȳ

֮Ѡ ֝ ȴ ֮Ѡ ∂Ӵṏֻ֥ᵂ …Ȳἷ ῂ

ȴ 
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(4)  Ṏ ⅎ ϩ ᶾדּ ȸ ♆ȳPIXHAWKạṆ ȳGPS ֮ ᶾדּ

Ȳ Ӣ ᵂ ϩЄ сȴ Ӣ דּ Ȳ ḟ

ᾼ ϩ ӱῶ ᶾҾȴ 

 

ϡȳ ӭᾼ 

  Ә ╥Ϛ ȲяẔ108 ᾼ …ѿɦ ї ɧⱢѻ Ȳ ∕ ӢכⱢ

ṝ ῏Ȳ ɦᴞѻᴩ ɧȸ ϢⱢ ᾼѻ ȳɦ Ф ɧȸ ᾛ ӣ֢ Џẓצ

҃Ϣц Ф ȳɦῂ ɧȸ ῂ ᾼֵаἤ ֥ᵂцϢ … Ȳ֪ױӐ

֣ѻ ∕ Ӣẓ Ȳѻ ῂ ♄ Ȳṳ Ӣ Ȳṳ

ᾼּד Ṏῂ Ȳ Ԛ֝ ц שׁ Ȳ о ᾼּד Ṏ ȴ 

  ӥ ᾈ╥ ᾼЊ₤ᾈЎȲᾈצ вӢ ֵ ȴ ᴖȲ֪ⱢỂ ֮ Ӣ♄Ӗ

ֵȲӥ ᾈӢ צ ẞ Ѭ Ὅ ϢⱢД ȴ֪ױȲӐ ᶦ ϚḔ ᵂ

ы Ϣ Ȳẃ ᴩӥ ᾈѬ Ể נּ ȲӐ Ϡ ӢϠ Ϡ

Ӣ ᾼ ἤȲṳ ϚḔ ᾃ ’ ȴ֪ױȲӐ ẞϯԝӭᾼȸ 

ɎϚɏ ῂ Ԛ ȸ с ἤᾼԚ֝Ầᵂ Ȳᴩ╜ Ԛ֥֝ᵂ ֢ ♄

ȴ 

Ɏϡɏᴩ ṅȸשׁ Ӏӥ ᾈӢᾬֵ ἤׁשṅȲ Ӣ ֮ Ȳ ӥ ᾈȳ Ӣ

ȳ ȴ 

ɎϮɏּד ȸѬ ᶾ Ȳ ᵒ Ȳ Ӣ Ѭ Ѡᾎȴ 

Ɏҳɏּדᶾ ᵂȸ Ӣ ∂ӴGPS Ἐ ứᴯѠᾎȲṳᶙכpixhawk ғ ȴ 

ɎХɏ ֥ᵂȸ Ӣ ᶙכ Ȳᶙ נּ ṅשׁ ṳ 65ựּד ȴ 

 

Ϯȳ ׁשṅѠᾎ 

 

Ӑ ṅѠᾎѻשׁ иⱢҳЄ иȸ 

ɎϚɏ Ԛ ῂ ṳиṹ:  с ἤᾼԚ֝Ầᵂ Ȳᴩ╜ Ԛ֥֝ᵂ

֢ ♄ ȴ ∂ӴԚ ῂ Ȳ ѿӻ☼ ȳ Ȳ

ҏḆֵ ᾼѭῧȴᴩ╜ ᴯ ẁạ⇔ἤќ═ ֥ȲẦᵗ

ӭ Ȳᶮצכ ᾼ֥ᵂ ạȴױҵȲ♄ ∟ ӢכὨ ῶ ȳѿ―

ᴩ ῂ ᾼЏᵂᵽ Ȳ Л֝ ᾼ Фד ȳ Ȳ ϚḔ

Ṏ₇ ᾼ сȲ‚ Ӣֵа ϩᾼ ȴ 

Ɏϡɏ ᴩ ṅȸשׁ Ӣ ֮ ӥ ᾈᾘỴ֮ Ȳ Ӣ ṝ ế ӥ ᾈӢ

ᾬֵ ἤȲṳ ᴩד Ӣ ṅếשׁ ▲Ȳ Ӣᾼ ϩ ϩȴ

Ӣ ὑӢ♄ צ йᾼ Ȳ с Ӣ ὑ ҭȳ֮ ȳϢѝ ᾼ ϩȴ

Ӣ ȳ נּ ȳ ẃּנ ד в ȴױҵ ֮ᾼ֮֯

ỰӖ Ẫ ▲ȲϠ Ӗ ὑ ֮Ѭ Ὲ ắȲ ṷ ỰӖ ד ᾼ

ד Ȳậ Ϛњ ѹ ȴ 
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ɎϮɏ ּד ȸⱢϠ ӥ ᾈѬ Ȳ ṿӣ ẃᵒ Ѭ Ȳᶺ

ᶦ ṿӣ Ϣ ᴞѻṥ Ѭ ȲⱢ ẞױϚӭᾼȲ ὑᾈЎ ᾼ

Ѭ ד Ӈ ᴩϠ ȴ Ѭ ȳּד МṿӣϠ

arduino  IDE ֥arduino Unoὰ ц ♆4  Ѭ (PH ȳTDS )

Ѭ ȲṳѿѬ ד ῶẃ ҅ῶᾼ ȲṳԒ ᵂ ὔЏẓẃ

ậӥ ᾈѬ ȲҠ ẁ ϚḔ ∟ Ϣ ᾼѬ Ἴậ ếиέȴ 

 

Ɏҳɏ ּדᶾ ᵂȸ ∟ṿӣ Ϣ ṥ ẃ Ѭ ȲⱢ ẞױϚӭᾼȲ Ӣ ẓ GPS

Ἐ ứᴯȲᶙכ ғ ȲἬѿ ẃ ṿӣpixhawk

ᴩ Ȳ ֮ ᾼғ Ȳ ẞᴞѻ ȴ pixhawk

ᾼgps ғ Ȳẃ ᴩ Ȳ Ӕ ẞ Ϣ Ȳ ю

Ϣ ᾼ ᵂҷ Д Ȳ Ӣ GPSᾼứᴯ ᾼ ȴ 

 

ɎХɏ ֥ᵂȸ Ӣ и ṳ֥ᵂ Ȳ Ӣᾬֵ ἤᾼ Ȳ ᾼ ᵂȲѬ ᾼ

Ȳẞ᷾ ѱ ᵂ דּ ᵫᾼ Ȳ Ӣ Ϛױ֯ МȲ ᴞѻᶙכ

נּ ṅשׁ Ȳ Ӵ≈ᴕṳᶙכϚ דּ נּ ᵫȲṳ ὑ Ғ65ựּד

♄ ȴ 

 

ҳȳ ׁשṅכὨ 

ɎϚɏ Ԛ ῂ ṳиṹ 

1ȳכӴּד Ṏῂ Ȳ֯ῂ ᾼԚ МȲᴩ╜ Ϛ й֥ᵂȲ

ᴩᾼּד Ṏ ╟ᾼḕϚ Ȳ ҏẓ ∂ Ṷ Ȳṳ Ὠиṹכ ӻ

☼Ȳ ♄ Ȳ‚ ȴ כ ṷ♄ Ғ ֯

ϱᾼ ϩȲϷ∂Ӵ Ϛ Ф‒ ֥ᵂᾼ ῂ Ȳ ῀ Ԛ ᾼ

ȴ 

♄ ᶙכ ╟∟Ȳ Ṽ Ԛ Ὠכ ᴩ ♄ Ὠ ȲṳṼ Ӣ֫ ᾼ

⇔Ȳẃ ᵂ Ё Ṏ ╟ᾼ ᴕȲ ᾼ ȲҠѿ Ӣ כ

╥ᵡ Ḃȴ ῂ ᾼ Ȳצᵗὑ ᾼ ֥Ȳ с

₇ ȲϷⱢӑẃ Ḋᾼ о ẁẓ Ṽ ȴ ᾼ ᵂἨ ṓ֫

Ȳ Ϸ Ȳ Ḕ∂Ӵҏẓ֮֯ Ё ᴥѹẓ ֥ ϩᾼּד

Ṏ  ȴה



8  

ҵȲӐῂױ Ԛ Ἤ ᾼ ȲҠ Ɫ ∟ Ӕᾼ ᴕȲϷ оⱢ

ἤꜙᴟԓ ἤᾼ Ȳᶦה צ ᴟḆֵ Ṏ Ȳ Є ϩ Ҡ

═ ἤȴ ӑẃם Ḇֵаᾼ ᴴ Ȳѿцּדᶾ ᵗЏẓᾼ ӣȲ דּ

Ṏᾼ ֥ᵂ ḆҒ оȲ Ӕ ɦ Ԛֻȳ Ԛ ȳ Ԛṹɧᾼ ї Ἐȴ 

 

  

 

 

ῶϡ ῂ Ԛ ѱ 
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Ɏϡɏᴩ  ṅȸשׁ

1ȳ ҭṛ ♄ в ȸϠ ӥ ᾈᾼ ҭ цẔ ♄ оȲ ♄ :  150и  

♄ в  в Ѡה 

1.  ϤɎ10и ɏ 

Ɏ1ɏ Юӥ ᾈᾼ֮ ᴯ ц ἤ 

Ɏ2ɏ ӱד ѱȳ ѱ 

Ѐ Ӣиṹ ӥ ᾈᾼῴḔ֙  

2.  ҭɎ40и ɏ 

Ɏ1ɏЮ ѡ ҅ᴟЭᾼ  

Ɏ2ɏ ȳѤḊ ц ԏғ ᾼ о 

ὑ ṳԚ֝  

3.  ֮ṛ Ɏ100и ɏ 

Ɏ1ɏ Ӣᾘᾈṛ Ȳ  

Ɏ2ɏ Ю ᾘ ᾼ ҭ ц ♄ (

ᴃȳӥ ᾈ12ӢṈ ȳ ȳ ȳὙ

ѣׅ)  

נּ ȸ Ӣὁ ᾘ ᾼ ҭ

 

♄ ѱ 
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⇔ ד▲ Ϛ  
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2ȳӥ ᾈỂ Ӣ ▲ȸϠ ӥ ᾈᾼ ᾬӢ цד Ѭ Ȳ ♄ :  200и  

♄ в  в Ѡה 

1.   ֮ṛ Ɏ100и ɏ 

Ɏ1ɏ ӢᾘᾈȲ ᾬṳ  

Ɏ2ɏ ᾘ Ὑ ᾬ ἤ ȳ

ṳ Ӣ ╘ȳ ȳὨȳῧҚᵂⱢד

ṅשׁ ᴕ 

ṿӣњ ὁ Ȳṳѿinaturalis t ּנ  

2.  Ѭ Ɏ50и ɏ 

Ɏ1ɏЮ Ѭ ᴥȳᾈЎ Ằᶮכ ֪ 

Ɏ2ɏЛ֝ᾈ◕Ѭ ᾼ о Ҡ ֪ 

Њ њ ὁ   

3. כ  ᾬ Ɏ50и ɏ 

Ɏ1ɏ Ӣѿ  

Ɏ2ɏ ṳ ῶ 

ᾬ נּ ῶȸ Ӣὁ ᾬ

 

ѱ 
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⇔ ד▲ Ϛ
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3ȳӥ ᾈ☼ ȳ ▲ȳḂ ȸ ӥ ᾈᾼ☼ ♄ оȲ ♄

:  250и  

 

♄ в  в Ѡה 

1.   ☼ ▲Ɏ100и ɏ 

Ɏ1ɏ Ӣи ȲṳԒѿgoogle֮ ▲☼

ṿӣgoogle map ứᴯ 
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 Ὼצ ṅשׁ ӭȲԒᴩ ד ἇ

Ἠѻ  

Ɏ2ɏи ṳ ṅѻשׁ  

2.  ֮ ▲ ṅɎ100иשׁ ɏ 

Ɏ1ɏи ᴩ ▲  

Ɏ2ɏὁ  

Њ ѿњ ᴩὁ ȳ   

3.  и ῶ ὨɎ50и ɏ 

Ɏ1ɏ Ӣи ϱү ῶ 

Ɏ2ɏ≈ᴕ Ἠ ▲ѻ ᾼ≈ᴕἨӑẃѠ֣ 

и נּ ῶ  

ѱ 
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⇔ ד▲ Ϛ
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4ȳӥ ᾈ Ẫ ▲ :  Ϡ ӥ ᾈ ῺỰӖ ὑ☼ ∂ Ȳ ♄ :  150и

 

 

♄ в  в Ѡה 

1.   Ẫ Ɏ50и ɏ 

Ɏ1ɏ Ӣ Ẫ Є Ȳ

AIЏẓẦᵗᶙכ 

Ɏ2ɏ ᴩи  

google Ẫ Є  

2.  ֮ Ẫ ▲ Ɏ50и ɏ 

Ɏ1ɏи ᴩ Ẫ ▲  

Ɏ2ɏ ὁ  

Њ ѿњ ᴩgoogle Ẫȳὁ ȳ

  

3.  и ῶ Ẫ ὨɎ50и ɏ 

Ɏ1ɏ Ӣи ϱү ῶ 

Ɏ2ɏ ṳ ῶ 

ϱү ῶ Ὠ 

ѱ 
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⇔ ד▲ Ϛ
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ɎϮɏּד ȸ 

  ὙѬ ╓ Мᾼ pH TDSɎ Ệ ɏ֯ Мᾼ ӣ ἤȲ

דּ Ѭ ᾼ ἘȲẦᵗ Ӣ ṷ ֽᴶч╣Ѭ ᾼ ⇔ ᴆ╬

⇔ȴ Ӣ ᴩ ᵂȲṿӣ Arduino Ȳ Arduino IDE ה

Ȳᶙכ ậ Ӑ ҏȴ М ≈ ȳ ḟ Ȳ

Ӣ֯ ᵂМ ᶾדּ ӣ ᾼ ϩȴ Ӣϱ ∟ ᶾ

ה ☼ Ȳ ᶾדּ צ ᾼ Ȳ ױ ᶾדּ Ṏ

Ṏ ֥ȲⱢӘ Ṏ ứ ȴ 

  ϚḔ ѿ Python ה ֥ ♆ ᵂṆ ᾼ ♄ ȴ ὑ

ạ ҏᾼ ֥ ӣȲẦᵗ Ӣ∂Ӵɦ ה ṕ Ė>ạ  Ė> ɧᾼ Ἐȴ

МȲ ╓ Ӣ  Python הȲ ạ ♆ I/O  ᴯȲ ѿϯғ ȸ

ạ ›∟ ц ⇔ ȸ Ӣ ֽᴶ ᵂ GPIO ᴯȳPWMɎ ᾌ ⇔

ɏ Ѡ֣ ạȲ ᾼӔч ạȴ ạἼѬ ȸ ᵂ

Ɫ аԈᾼᵂӣȲṳі Ӣѿ ה ԈȲ ạѬ Ȳ ᴞ Ἴ

Ѭ ȴ 
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♄ в ד  ה  

1.  ARDUINOה Ɏ100и ɏ 

Ɏ1ɏ PH TDS ҅ῶ  

Ɏ2ɏ Ӣ Arduino IDE ה 

 ԈϚ 

2.  ὔЏẓ ᵂɎ100и ɏ 

Ɏ1ɏ ᴩ≈ᴕṳ ≈ᴕЏẓṳ ֽᴶậ

ӥ ᾈᾼѬ 

Ɏ2ɏ ᵂ 

 Ԉϡ 

3.  Ѭ Ɏ100и ɏ 

Ɏ1ɏ Ѭ  

Ɏ2ɏ иέ 

 ԈϮ 

4. python ה   Ԉҳ 

5. ӥ ᾈἼѬ ᵂ  ԈХ 

ѱ 
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(ҳ)ּדᶾ ᵂȸ ẞ Ầᵗ Ӣ  

1.֮ ̡GPS ứᴯ ȸϠ Ӑgps ȴ Ϣ ֮

ׄ ứȴ ᴩԉ ứ Ȳᴞ ᴩ ứ ᵂȴ 

2. gps ứ mission planner ▐ ȸ֮ ạ ᴩԉ ȴ њׄ

Mission Planner ȳ Pixhawk ׄ ȳ Ӕ ȳ ᴩԉ ה

ȳ ᴩ ᾼЮ Ȳ ∟ ᴩ ԉ ∟Ȳ ᴞ ᴩȴ 

3. ȸӦב Ầ ᾼ Ầᵗ STEMṎᾼ▐ ϯȲ ֥ɦᾬ

ȳЏ ᶾɧᾼדּ ♄ Ȳі Ӣ ҏ Ȳ њ ȳ ᵂ

Њ₤ᴞṛ ₤ȴ ϯԝѠ֣ȸ 

Ɏ1ɏ ϩ  

Ԓ Ӣ   ᴏ Ȳ ϩᾼẃ ứἤᾼ ֪ ȴ Ӣ

3D Ȳ ᴷЛ֝ᶮᾭȳḊ ї ϩ ӂ ᾼ ȴ і Ӣ≈ᴕ

֯ Ѭ ☼ Ѭ Мᾼῶ Ȳ∂Ӵּד Ἐ ȴ 

Ɏ2ɏѠ֣ ạ  

ӣ ȳ ὔ ȳ Ɫ ẁ ϩȲṳӦ ╓ ᴩ ϩȴ Ӣ

ȳ ⇔ Ѡ֣Ȳ ᴩᾭ ϯᾼ ᵂ Ḗȴ Ӣѿ ה ᾬ

Ȳ ֣ғ ȴ Ȳ Ӣ ᶾ ứἤᾼ Ȳ

сṆ ֥ ḟ ϩȴ 

4.  ♆ PIXHAWK :  Ӑ ᶾדּ ӣ Ȳ ԍ ẞ Ầᵗɦ

♆ɎRaspberry Piɏ  Pixhawk ♄ ɧȲ Ӣ ȳ ה
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ạП ᾼ ֥ ᵂȲ Ӣ ᴞ ᵂᴞ о ᴩˍ ạ☼ Ȳṳ PIXHAWKạ

֯ Ϣ ẓМᾼ їṔᴥȴ 

 
♄ ѱ 
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(Х) ֥ᵂ:  ṳ ѿ ṅ ֣Ɫ їᾼ ♄ Ȳ ֥ᵂ ӭѻ

Ӣᾼ ֥ᵂ ϩ ֥ ȴ ӢѿЊ ᶮהиЏ֥ᵂȲ ҭṛ ᾼч≈ȳӢ

ᾬֵ ἤᾼ ч≈ȳ ὔ ᾼ ᵂȳ ạ ᾼ ᵂȲ ∟ẞּד ȳּד

ѝԈ ȳ᷾ ѱ ᵂцּד ᵫᾼ Ȳ ֥ᵂӻ☼ ԉи ȴ 

Ԛ֝ ȳ דּ Ầ֝╓ Ȳѿцứ ᾼכὨῂ иṹȲі Ӣ֯ Мצ

ȳ ≈ Ȳṳ ҃Ϣ ֫ ṓȴ 

Ӣ֯65ựּד МȲ ᴞѻ ᾼ ṅשׁ Ȳ דּ ṅ ᷅ᵒ≈ᴕ ϩȲḆ

֥֯ᵂМ ϩ ϩȲ ᶙכϚ ẓּד ἤ Ҡ ἤᾼׁשṅ ᵫȴ 

ҵȲױ Ϸ Ӣ вҵᾼּד ⅎ ♄ Ȳ Ӏ ﬞ

Ȳ ẁ ᾼ ֮Ὲ ȳ Ḋ ȳ ᾼ үȲ Ӣ ὨȲṳכ М

ᵂ כ Ȳ ϚḔ с ֥ᵂ ḟᾼ ϩȴ 

1ȳӥ ᾈṛ ♄ Ӣ ч≈כὨ ῶ:   

(1)ӥ ᾈ ҭṛ Ὠכ ῶȸⱢϠ о Ӣ ֮֯ѝоᾼ Ȳ ṳі Ӣ ᴩӥ ᾈ

☼ ᾼ ҭṛ ♄ ȴ ӥ ▲ȳῂ ѝ Ȳ Ӣ ѿϠ ӥ ᾈ

֮Ѡ ᾼ й …ȴṳ Ӧ ҭṛ Ὠכ ῶМȲ Ӣѿ᷾ ѱѠהᵧ ὨȲṳכṅשׁ

ᵫв Ȳ ᴞѻ ᾼ ϩȲϷ оϠ Ӣ ҭ ᾼ ȴ 

Ӧױ♄ ӔȲ ∟ Ё Ȳ ֣ Ȳṳ ӢכⱢ֯

֮ѝоᾼ Ἥ῏Ȳ ῶ♄ Ԛ120и ȴ 

(2)ӥ ᾈӢ ч≈כὨ ῶȲ ֥ Ṏ ӭ Ȳ ӥ ᾈ ֮Ӣ Ѭ

♄ Ȳі Ӣ ᴞ ᾈЎᾼӢ Ṇ ȲӢ ч≈ ῶ МȲ Ӣ ѿ᷅ᵒἤ≈ᴕ

Ѡה Ϣ ᴞ ᾼ Ȳ Ӣ ᴞА֯ Мᾼ ὨȲῶ ҃ ᾼ

ȴ≈ע Ϸ Ӣ Ἤ ӣὑᴩ Ѡ ᾼ Ȳ сеӖ ԉ ȴ 

Ӧױ Ә ṎȲ Ӣẓ ȳ ᴩ ᾼ ⇔ ϩȲ ῶᾼד

♄ Ԛ 120и ȴ 

ѱ 
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2̡ ᵂ:∂Ӵ Ӣ Џ ☼ ϩ ᾼ ṳ Ӣᾼ њ ᵂ ϩ

ḟ ᾼ ϩȴӐ♄ Ӣ ẞ₇כᾼᶙ Џ Ȳṳ о ֥ᵂȳ Ầ

ᵂ Ȳѿ―Ɫ Ғ вҵּד ȳ ⅎ ♄ Ӊϯ ȴ 

 

ѱ 
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ד3ּ̡ ṎѝԈ Ϣ ṿӣѝԈ ̡ ᵂ̡ ᵫ  

 

  Ɫ Ӣּד ᵂᾼ Ӑ ϩȲ Ӣ נּ ȳ ᵂ Ὠȴ

о Ӣ דּ ṅ Џ ᵂП ᾼ ῶ ̡ ӱ ὨȲכ דּ ≈ ῶ

Ȳ♄ М╓ Ӣ ᵂד ᾼᶾ ѝԈȲṳ Ӧ ᵂᾼ Ȳ Ӣ כṅשׁ

Ὠȳ ẓᵮіϩᾼכ ӱȴ ∟ϱү ᵫ ᾼ Ȳẃ с Ӣᾼῶ

ӣ ϩȴ 

ѱ 
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Хȳ ∂  

 

ɎϚɏ  

    Ṏ Ӗц › Ṏ Ӑ Ӣᾼќ═ ΊứȲ Сᶺ ⸗װ

ѹẓצ ἤᾼכ  ȴ֯Ӑ ᾼ ╟ МȲЛ Є сϠӐ

דּ֯ Ṏ ᾼ ȲϷ‚ṿ ṳ ᴩϚ

Ṇԝ ẓ דּ ᾼ ה ♄ ȲⱢ Ӣ Ḇ ᾼ Ȳṳ

‚ Ϡּד ᾼ о воȲ דּ Ṏ ṛϤ ѷꜜȲ Ϡ ֵ

Іȴ 

  ֯ ᾼ МȲᶺ ֮ṓ Ϡ Ӣ֯῀ ȳ ⇔ ϩϱᾼὙ כ


