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ⱴꜞfi ☿fi♃⁸כ  

 

꜡Ⱳ♇♩◖fiⱭ♥▫◦ꜛfi  

 

⁸ ⁸  

⁸  

 

 

 

ⱨ□▬fi♥♇◒ ⁸ꜘfiⱴכ ⁸ ⁸ 

ⱨ◊כ◘▬♩ ⁸♬♇☻▬ⱴꜞfi ⁸  

 

 

 

 

 

ẽ הההההההההה  

ẽ הההההההההההה  

ẽ ההההההההה  

ẽ꜡Ⱳ♇♩ הההההההה  

ẽ☻◔☺ꜙהꜟכ הꜟכꜟ  

ẽ♥fi♩ ההההההה  

ẽ ההההההההה  

ẽ ההההההה  



 

 

◖Ⱨכ Ɑכ☺ 



1 

 

ẽ₈  ꜡Ⱳ♇♩◖fiⱭ♥▫◦ꜛfi₉  

 

 

⅜ │ ⌂ ╩ ⇔≡⅔╡ ╛ ה ─ ⌂ ⅜ ⇔≡

™╢⁹ ⌐⅔™≡╙ √⌂ ╩ →≡™╢⁹ 

│ ≢╙ ─ ╩ ⇔≡⅔╡ ╛ ה ─ ⌂ ⅜

⇔≡™╢⁹ ─ ≤⌂╢ ⱦ☺ꜛfi⌐⅔™≡╙ ◓fi▫♦כꜞ─

─ ≈≤⇔≡ ╩ →≡™╢⁹ 

 ⌐⅔™≡ ꜡Ⱳ♇♩╙ ≢№╡⁸↓─ ─ ה ─ ╩

⇔₈  ꜡Ⱳ♇♩◖fiⱭ♥▫◦ꜛfi₉ ⁸ ꜡Ⱳ◖fi ╩ ∆╢⁹ 

 │ ╛ ─ ╩ ∆╢ ≤⌂╡⁸╕√ ╛ ה

⌐≤∫≡ ─ ╛ ꜡Ⱳ♇♩─ ⌐≈™≡ ╩ ╘╢ ≤⌂╢⁹ 

 

◖fi♥☻♩  

 

 

ⱨꜞכ☻♃▬ꜟ  

  

 

┘ ⁸ ⁸ ⁸ ⁸ ⁸◒ꜝⱩ ⱪכꜟ◓╢╟⌐ │ ⁹ 

 

┘  

 ꞉כ◒◦ꜛ♇ⱪ ⱴꜞfi ☿fi♃כ  

    

       

ה ⱴꜞfi ☿fi♃כ  

 

 

₈ⱪ꜠♀fi♥כ◦ꜛfi ♩fi☿ⱪ◖ה ₉ 

₈ ה ₉ 

 

 

│꞉כ◒◦ꜛ♇ⱪ ┘ ⌐╟∫≡ ℮⁹ 

ⱪ♇ꜛ◦◒כ꞉ה ⌐╟╡ ╩ ⇔ ∆╢⁹ 

ה ╩ ⌐ ⇔ ∆╢⁹ 

 

 

 

◖fiⱭ♥▫◦ꜛfi─ ⌐ ─ ╩ ∆╢⁹ 

ה   

ה    

 

─ ⌐  
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◖Ⱨכ Ɑכ☺ 
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ẽ  

 

 ừ  

ה  

 

 

⅛╠ 16  β ≢ 35 50  

 

ⱪ♇ꜛ◦◒כ꞉ה     

     ⱴꜞfi ☿fi♃כ 

7 10-27 ⅛╠  

098-942-2200 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 ─  



4 

 

ừ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⱴꜞfi ☿fi♃כ 
⌂≥  

 ♩▬꜠ 

 ⅞─╦╪╝™ⱴꜟ◦▼ 
⁸  

 ☻Ɑכ☻ 

  

 ◄ꜞ▪─ ᵑ  ◄ꜞ▪─ ᵒ 
─  

꜡Ⱳ  

☻Ɑכ☻ 

⅞─╦╪╝™ⱴꜟ◦▼ 

ⱴꜞfi ☿fi♃כ 

♩▬꜠ 

◄ꜞ▪ 

♥fi♩ ◄ꜞ▪ 



5 

 

ẽ  

 

 

No  ♅כⱶ  ꜡Ⱳ♇♩    

1   Seabotи 

 

   

2  

ה  

NIT- TLAB ♪ꜟ◗꜠    

3  

 

▬ⱴ▬ꜚ → ™╠┬∟

╚ ∟╚╪ 

  

4   

 

ⱶ ♃ⱴfiכ♅    

5  

 

   ⱶ ○☺◘fiכ♅

6  

 

 

 

♩כ♃ה꜡♩♬

ꜟ 

  

7  

 

♅ꜗ꜠fi☺ AIT SSR◄☻◄☻꜠

▪  

  

 

 

No  ♅כⱶ  ꜡Ⱳ♇♩    

1  

 

T.K.G. ∟┬╢╕⅞    

2  

 

B ♫♦▫▪   

3  

 

A Istiophoridae    

4  

  AUV♅כⱶ 

◌ⱷꜞ▪    

5  

 

Kyutech Underwater 

Robotics  

DaryaBird   

 

ⱨꜞכ☻♃▬ꜟ  

No  ♅כⱶ  ꜡Ⱳ♇♩    

1   ▪○◖ 

 כꜗ♅♇◊►

  

2   AKABOT   

3  Team Blue- A AIT STR-й   

4  Team Blue- B AIT- DR-л   

5 

 

Quad- Waters USO   

6  

 

 F Tursiops MK-й    
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ⱪ꜡ⱨ▫כꜟ 

      

 

  

 ☻כ◖ 

 

   ⱶ כ ♅

         

 

 

M2      

M1       

B4      

    

   

 

 

꜡Ⱳ♇♩  

      Seabotи 

    ROV  

      

ה   mm : 506 ×363×340 × ×  

ה kg : 10  

ה : 24  

ה : 3400  

─⧵ה  : ☺ꜗ▬꜡☿fi◘⁸ ☿fi◘⁸ ☿fi◘╩  

      

Â ⅔╟┘♄ⱶה ─ ╩ ≤⇔√ ꜡Ⱳ♇♩  

  

◖fi☿ⱪ♩  

Â      

ה ⁸ ROV ⁸ ⁸ ╙ ╘≡ ≢   

ה ≢כ♃כ⸗─≈6 ↄ ╡⅜ ↄ ™   

ה ⱴ▬◒꜡◖fiⱧꜙכ♃⌐╟╢ ◦☻♥ⱶ  ≢╙

  

 

 

ה  30m  

ה ⌐╟╢ꜞ▪ꜟ♃▬ⱶ ⸗♬♃ꜞfi◓ 

ה  (  122 )  

ה ◦☻♥ⱶ  

ꜝⱷ◌ה   
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ⱪ꜡ⱨ▫כꜟ 

ה     

 

ⱶכ♅  NIT- TLAB 

 

     

 

ⱷfiⱣכ   

 

 

꜡Ⱳ♇♩  

   ♪ꜟ◗꜠  

 

 ROV  

 

   ◘▬☼⁸ ⁸ ╩ ⇔≡ↄ∞↕™⁹ 

 

◘▬☼[mm]: H380×L520×W670 

[kg]:  9 

 

 

☻ꜝ☻♃×3 

◌ⱷꜝ 

☿fi◘(3 ,3 ☺ꜗ▬꜡,3 )  

   

 

 

 

꜡Ⱳ♇♩─ ⁸ ⁸ ⱳ▬fi♩ ╩ ⇔≡ↄ∞↕™⁹ 

 

 

♪ꜟ◗꜠│ ⌐ ↕╣√ ꜡Ⱳ♇♩≢№╡, ⱨ꜠כⱶ⌐│ ⱦⱤ▬ⱪ╩

™╢⌂≥, ⌐ ∆╢↓≤⅜ .  

◖fiⱤ◒♩⌂ ⌂℮ⅎ, ╖ ≡⅜ ≢№╢↓≤⅛╠ 1 ≢─ ⅜ .  

◖fi♩꜡כꜝ⌐ ☿fi◘⅜≈™≡⅔╡,◖fi♩꜡כꜝ╩ ↑╢↓≤⌐╟╡꜡Ⱳ♇

♩ ─◌ⱷꜝ⅜ ⇔≡ ↄ.  

 

 

 ☿fi◘╩ ⇔,Yaw ─ ╩ ℮ ≢№╢.  
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ⱪ꜡ⱨ▫כꜟ 

    

 

ⱶכ♅  ▬ⱴ▬ꜚ 

 

     

 

ⱷfiⱣכ  ,  ,  ,  ,  ,  ,   

 

 

꜡Ⱳ♇♩  

   → ™╠┬∟╚₩∟╚╪ 

 

 ROV 

 

   ⅝ (mm):68(H)×113(W)×180(L) 

(mm):547(H)×360(W)×400(L) 

(kg): 5.8 

(min):2 0 

:2 3cellLipo Ᵽ♇♥ꜞכ 

: ☿fi◘ 

 

 

 

 

 

   

 

 

 

◖fi☿ⱪ♩ 

 ⅛╠ ╩ ⇔⁸ ╩ ⌐⁸↕╠⌐ ╩ ∫√ ╕≢⌐⌂™ ♦◙▬

fi─ ROV ╩ ™╕⇔√⁹╕√⁸ ⅛╠ ╕≢ ─ ╠⌂™ ROV≤™℮◖fi☿ⱪ

♩╩ ⌐♁ⱨ♩►▼▪ ≢│ ╩ ™╕⇔√⁹ 

 

 ⌐№╢ ⅝⌐▪fi♥♫╩ ⇔⁸ ≥♃כꜟ╢№⌐ ╩ ℮↓≤⌐╟∫≡

≢─ ╩ ℮↓≤⅜≢⅝╢⁹ 

 ⅜ ≢№╢√╘ ╡⅜ ⅝⁸ ⅜ ™⁹ 

 

ROV─ ה ╖ ≡⅜ ⇔⁸ ♅▼♇◒⌐ ⁹ ≢─ ♅▼♇◒≢│◌

ⱷꜝ │ ⅜⌂™↓≤╩ ⁹ │ ≢─ ♅▼♇◒⌐ ∆╢ ≢∆⁹ 

∕─  
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ⱪ꜡ⱨ▫כꜟ 

    

 

ⱶכ♅   

 

    

 

ⱷfiⱣכ    

 

 

꜡Ⱳ♇♩  

   ♃ⱴfi  

 

 ROV 

 

    

 mm ↕ 180 mm x  230 mm x  320 mm 

kg 4.1 kg  

 

 

 

30 V 

240 W 

 

 

 

∕─ ╛ ⁸☿fi◘⌂≥  

⅝◌ⱷꜝ⁸ ⅝◌ⱷꜝ 

48  

490g 

DC12V, 250mA 

 

 

   

 

 

 

─ ╩ ⇔⁸ ⅝⌐◌ⱷꜝ╩ ⇔√─⅜ ─꜡Ⱳ♇♩≢∆⁹ ⁸

⁸ ╩№╦∑≡⅔╟∕ 3 ◌ ⅛⅛╡╕⇔√⁹ ⱨ꜠כⱶ│ ⱦ♬כꜟⱤ▬ⱪ

≢ ⇔⁸3 │ꜝ24V ─ⱳfiⱪ╩ ⇔≡™╕∆⁹ⱪ꜡Ɑ │⌐כ♃☻ꜝ☻─≈  

60mm ─╙─╩ ⇔⁸ⱪ꜡Ɑꜝ │  55mm ─ ⇔≡™╕∆⁹ ⇔≡™

╢◌ⱷꜝ│ ↕╣√╙─╩ ⁹  

 

│⅔╙⌐ ≢ ™⁸ ≤ ╩ ∫≡™╕∆⁹ │⁸QR◖כ♪╩

ↄ ╖ ╣╢╟℮⌐ ╩ ⌡≡™╕∆⁹ 
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ⱪ꜡ⱨ▫כꜟ 

    

 

ⱶכ♅  ⱶכ♅ 

 

   (♃▬ꜝ ◖►◐)  

 

ⱷfiⱣכ (◘◌◓♅ ♃▬●)  

 

 

꜡Ⱳ♇♩  

   ○☺◘fi 

 

  

 

    

     446 × 532 × 164 

   5.8 

 

 

   Ᵽ♇♥ꜞכ╩  

  

 

 

9 ☿fi◘╩ ⇔≡⅔╡ 3 ◖fiⱤ☻☿fi◘⌐╟╡ ─ ⅜  

 

   

 

 

 

─ │ ─ ╡≢№╢⁹ 

ה ≢─  

 ╩ ⌐ ⅎ╢↓≤≢ 7 ─ ≢ ↕╣≡™╢⁹ 

ה Ᵽ♇♥ꜞכ╩  

 Ᵽ♇♥ꜞכ╩ ⌐ ⇔≡™╢√╘⁸ ─⌂™ ≢─ ⅜ ≢№╢⁹ 

9ה ☿fi◘⌐╟╢ ─  

9 ☿fi◘╩ ⇔≡⅔╡⁸ │ 3 ◖fiⱤ☻☿fi◘╩ ⇔ PC ≢ ─ ⅜

≤⌂∫≡™╢⁹ 

 ─ │⁸ ☿fi◘╩ ⇔꜡Ⱳ♇♩─ ╩ ⌐∆╢↓≤⁸ ─

⌂≥ ⌂╢ ─ ╩ ╡√™⁹ 
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   1 ꜡Ⱳ♇♩─                        2 ─꜡Ⱳ♇♩─  

 

 
                 3 ꜡Ⱳ♇♩─  
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ⱪ꜡ⱨ▫כꜟ 

    

 

ⱶכ♅   

 

     

 

ⱷfiⱣכ    

 

 

꜡Ⱳ♇♩  

 ꜟ♩כ♃ה꜡♩♬   

 

 ROV  

 

     [ mm] 745mm( W)×475mm(D)×630mm(H) 

[ kg] 21.7kg 

 

ROV  

[ V]  100V 

[ W] 380W 

 

∕─  

 ☿fi◘ ☿fi◘⁸☺ꜗ▬꜡☿fi◘ 

 ◌ⱷꜝ ◌ⱷꜝ⁸ ◌ⱷꜝ 

 ꜝ▬♩ 4000LM 

 

   

 

 

 

[ ◖fi☿ⱪ♩]  

QR◖כ♪╩ ⌂ ╡ ↄ⁸ ⌐ ╖ ╣╢ ╩ ⇔≡ ⇔╕⇔√⁹ 

 

[ ─ ]  

 ≤ ─ ─QR◖כ♪╩ ⌐ ╖ ╣╢╟℮⌐∆╢√╘⌐⁸◌ⱷꜝ╩ 2

⇔≡™╕∆⁹╕√⁸ ╖ ∫√QR◖כ♪╩ⱪ꜡◓ꜝⱶ ≢ ⇔⁸ ≢ ∆╢↓≤

⌐╟∫≡◌ⱷꜝ≢QR◖כ♪╩ ⅎ ↑⌂ↄ≡╙ ™╟℮⌐⇔╕⇔√⁹ 

 

[ ]  

 │╒╓ ⇔≡™╢⁹ │☻ꜝ☻♃─ ╛ ─ ⁸◌ⱷꜝ─ ╛

∕╣⌐ ∫√ⱪ꜡◓ꜝⱶ─ ╩ ⌐ ∫≡™ↄ ⁹( 10/20 )  

 

[ ∕─ ( )]  

 30 ─  

 30m ≢─ ≢─  
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ⱪ꜡ⱨ▫כꜟ 

    

 

ⱶכ♅  ♅ꜗ꜠fi☺ AIT 

 

     

 

ⱷfiⱣכ   

  

  

  

 

꜡Ⱳ♇♩  

   SSR(◄☻◄☻꜠▪)  

 

 ROV 

 

    

  (mm) 650mm×585mm×173mm 

(kg) 4.6kg 

 

ROV  

( ) 7.4 ⁸◌ⱷꜝ 12  

 ( ) 25  

 

∕─  

ⱴ▬◖fi Arduino 

 ☿fi◘ ☺ꜗ▬꜡☿fi◘⁸ ☿fi◘⁸ ☿fi◘⁸ ☿fi◘⁸ ☿fi◘⁸ 

◌ⱷꜝ 

כ♃☻ꜝ☻  └╣ 4 ⁸ └╣ 1  

 

   

 

 

 

 

SSR│ ╛ ⌂≥⅜№╢ ─ ╩ ≤⇔≡ ⇔√꜡Ⱳ♇♩≢∆⁹ 

╢╟⌐כꜙꜞ◒☻ ≢│ ╛ ⌂≥⌐ ╕╡ ⅜ ⌐⌂╢√╘⁸SSR│└

╣⌐╟╢ ╩ ™≡™╕∆⁹SSR│Ⱳכ♩╩ ← ⅝╛◄▬─└╣─ ⅝⁸ ─

└╣─ ⅝╩∆╢ 3 ─└╣╩ ⇔≡™╕∆⁹ ╩♃כ⸗Ⱳכ◘⌐╣└ 2 ™╢

↓≤≢↓╣╠─ ⅝╩ ⌐⇔≡⅔╡⁸ ╖ ╦∑╢↓≤≢ ₁⌂ ╩∆╢↓≤⅜≢

⅝╕∆⁹ 

│ⱪכꜟ⌂≥─ ╣╛ ⅜⌂™ ≢ ⇔≡™╢√╘⁸ ─№╢ ⌐│∂╘

≡ ⇔╕∆⁹╕√◌ⱷꜝ│ ≢ ╡ ↑╢ ≢∆⁹ 
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ⱪ꜡ⱨ▫כꜟ 

    

ⱶכ♅  T.K.G. 

     

ⱷfiⱣ⁸  כ  ⁸  ⁸  ⁸   

 

꜡Ⱳ♇♩  

   ∟┬╢╕⅞  

 AUV  

   
 

◘▬☼ 840× 630× 460[mm] 

 23[kg]  

 5[m] 

 2[m/s]  

 30[min]  

ⱷ▬fi◖fi♩꜡כꜝ Raspberry pi 3  

 ♃כ⸗

☻ꜝ☻♃ 
DC◑▪⸗כ♃ {12[V] 5320[rpm]}  

DCⱩꜝ◦꜠☻⸗כ♃{12[V] 840[rpm]}  

☻ꜝ☻♃ DC◑▪⸗12}♃כ[V]   998[rpm]}  

{11700[rpm] [V]12} ♃כ⸗▪◑DC ♃כ꜡  

☿fi◘ 

 ◖fiⱤ☻ה☺ꜗ▬꜡☿fi◘ 

 GPS☿fi◘ 

 ☿fi◘ 

 ♄כ◖fi◄ꜞ♃כ꜡ 

BATT 
/ ♃כ⸗  

 

ꜞ♅►ⱶⱳꜞⱴכⱣ♇♥ꜞכ 

11.1[V]  10000[mAh]  

30  
 

   

 

 

 

ה ◖fi☿ⱪ♩ 

│ ≢ ─ ╩ ≈ ⌂ EEZ╩ ∫≡™╢.↓─ ⌐│,

ↄ─ ⌂ ─ ⅜ ╠╣≡™╢⅜,∕─ │ ⅛∫≡⅔╠∏, ╩ ╟

ↄ ∆╢ ╙ ⌐№╢.∕↓≢ ─ ─ ╩ ⇔

꜡Ⱳ♇♩─ ◖fi☿ⱪ♩≤⇔√.  

ה ─  

│, ◌ⱷꜝ⌐ ╠⌂™ ╩ ⇔≡꜡Ⱳ♇♩─ ╩ ™,꜡Ⱳ♇♩╩

☻כ◖≢ ╩ ↕∑,∕─ ─ ≥♃כ♦ ╠╣√ ☿fi◘─ ╩

⇔, ╩╣↓≡⇔≥♃כ♦ ⌐ ↕∑╢.  ╕√, ╩▪ꜟⱵ≢ ∆╢

⌐╟╡,◖fiⱤ◒♩ ≤ⱷfi♥♫fi☻ ─ ╩ ∫√.  

ה  

│ ⇔≡⁸ ≢─ ╩∆╢─╖≢№╢⁹ 

 

꜡Ⱳ♇♩◖fiⱬfi◦ꜛfi in JAMSTEC 29   
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ⱪ꜡ⱨ▫כꜟ 

    

ⱶכ♅   B 

     

ⱷfiⱣכ   

  

  

 

꜡Ⱳ♇♩  

   ♫♦▫▪ 

 AUV  

    

ה 705mm×513mm×396mm 

ה 29kg 

 

AUV  

ה 60min 

ה  

 

 

ה ה  10m 

fi◘     9☿ה ☿fi◘ה  GPSה

ꜝⱷꜝ     ◌ⱷ◌ה 1  

   

 

 

 

1.  ◖fi☿ⱪ♩ 

 ₁─ ∆╢ AUV│⁸ ─ ⅎ╠╣╢☻ꜝ☻♃╩ ∆╢↓≤⌐╟╡ ⌂

≢─ ╩ ⇔≡™╢⁹ 

 

2.  ─  

 ⌐ ─☻ꜝ☻♃╩ ╡ ↑≡⅔╡⁸ ⌐╟∫≡ ╩ ⅎ

⌂⅜╠ ∆╢⁹∕╣⌐╟╡ ─ⱷfi♥♫fi☻ ╩ ↕∑╢√╘ ╩ 3 ⇔

≡™╢⁹ 

 

3.   

 10 ROV⸗כ♪≢─ ⅜ ⇔≡ ⅎ╢╟℮⌐⌂∫√⁹ ⇔≡ כ◖─

☻⌐ ╦∑√AUV ⱪ꜡◓ꜝⱶ─ ╩ ℮⁹ 

 

4.   

   5m≢─ ╩ ™⁸ ╩ ⇔≡™╢⁹╕√⁸☻ꜝ☻♃─ 90°─

⌐⅛⅛╢ │ 3 ≤⌂∫≡™╢⁹ ╙ │ ⇔⁸ │

⌐ ⅛∫≡ ∆╢⁹ 
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ⱪ꜡ⱨ▫כꜟ 

    

 

ⱶכ♅  A 

 

    

 

ⱷfiⱣכ     

 

 

꜡Ⱳ♇♩  

   Istiophoridae  

 

 AUV  

 

    

 mm 518×907×360 

 kg 30 

 

AUV  

 min 10 

 m/s 0.7( )  

 

 

 FP- 101A  

 9 ☿fi◘ LSM9DS0 

 GPS GNSS♫כꜟ  

 ◌ⱷꜝ ELP- USB130W01MT- PL37- j  

   

 

 

 

₡ ◖fi☿ⱪ♩₢ 

 ─ ╩ ⌐ ╩ ⇔≡™╢⁹ ─ ⌐ ⇔√ Tursiops Mk -и─

╩ ⇔꜡Ⱳ♇♩─ ⌐ ╡ ╗≤≤╙⌐⁸ ╦∑≡ ─ ה ╩

∫≡™╢⁹ 

₡ ─ ₢ 

 ∆╢ ─ ╩ ↕ↄ∆╢√╘⁸♥כⱤ╩⅛↑√ ─Ⱬ♇♪ ⌐⇔⁸∕─

⌐◌ⱷꜝ╩ ⇔≡™╢⁹╕√⁸ ╟╡ ≤ ∟ ╩ ╡ ↑⁸ ╛ⱷfi♥

♫fi☻ ─ ╩ ∫√⁹ 

₡ ₢ 

 5m≢─ ⌐ ⇔⁸ │ ⇔≡™╢⁹ │ROV⸗כ♪≢

─ ╩ ╕ⅎ⁸AUV⸗כ♪≢─ ⁹ 

₡∕─ ₢ 

 ⌐ ↕╣≡™╢ ╩כ♫♁ ⇔√ ╩ ™⁸ⱨꜞכ☻♃▬

ꜟ ⌐╙ ⁹ 
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ⱪ꜡ⱨ▫כꜟ 

    

 

ⱶכ♅   AUV♅כⱶ 

 

     

 

ⱷfiⱣכ   

  

   

 

꜡Ⱳ♇♩  

   ◌ⱷꜞ▪  

 

 AUV  

 

   [3 ]  

mm D930 W520 H300 

kg 32.5 

 

[ Ᵽ♇♥ꜞכ ]  

min 90 

m/s  1 

 

[ ☿fi◘ ]  

ה ☿fi◘ 

9ה ☿fi◘ 

 GPSה

   

 

 

 

[ ◖fi☿ⱪ♩]  

≤ⱷfi♥♫fi☻ ╩ ⅎ√  

 

[ ─ ]  

⌐ ↕─ ℮►▼▬♩╩√ↄ↕╪ ⇔⁸↓╣⌐╟╡ ≢─ ≤⁸

≢─ ╙ ≤⌂∫≡™╢⁹▪ꜟⱵⱨ꜠כⱶ╩ ™╢↓≤≢►▼▬♩╩☻ꜝ▬♪

⇔≡Ᵽꜝfi☻ ╙ ≤⌂∫≡™╢⁹ 

╕√⁸ ─ ╩⇔∫⅛╡≤ ⅎ╢↓≤≢GPS╛ 9 ☿fi◘⁸Ᵽ♇♥ꜞכ─ ⁸

─ⱷfi♥♫fi☻⅜⁸ ≢ ╗╟℮⌐⇔≡№╢⁹ 

 

[ ]  

 ─ ╩ ≤⇔ⱪ꜡◓ꜝⱶ─ ⌐ ╡ ╪≢™╢⁹ 

 

[ ∕─ ]  

GPS ╩ ™≡─ ≤⁸ ⌐╟╢ ╙ ≤⌂∫≡™╢⁹ 
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ⱪ꜡ⱨ▫כꜟ 

    

 

ⱶכ♅  Kyutech Underwater Robotics  

 

    

 

ⱷfiⱣכ  

Nam Sungmin 

Angelyn Mercado 

 

 

 

 

 

 

꜡Ⱳ♇♩  

   Darya Bird  

 

 AUV 

 

   [ ]  

  : H568×W534×L862 [mm] 

  : 37.2[kg]  

[ Ᵽ♇♥ꜞכ _AUV ]  

  : 60[min]  

  : 0.3[m/s]  

[ ☿fi◘ ]  

 Camera(USB) ×2 

 Pressure sensor  

 Doppler Velocity Log  

 GPS 

 

   

 

 

 

 Darya Bird │ ⌐ 4≈─ ≤ 6 ≢כ♃☻ꜝ☻─ ↕╣≡™╢ │

☿fi◘כ ◌ⱷꜝ ⌐ ⅛╣≡™╢ ╩ ↔≤⌐ ∆

╢↓≤≢ ⌐ ∂≡ ⌂ ─╖≢Darya Bird ╩ ∆╢↓≤⅜ ≢№╢ ╕

√ 6 ╩כ♃☻ꜝ☻─ ∆╢↓≤≢ ─ ╩ ⌐ ℮↓≤⅜

≢№╢ ≢─ ╩ ⇔≡™╢√╘ ꜡Ⱳ♇♩ ⅜ ⇔⌂™╟℮⌐

╩ ∫≡™╢  

 ╕≢ ⇔≡™√MATLAB≢│ ≤─ ⌐⅔↑╢ꜞ▪ꜟ♃▬ⱶ ⌂≥

─ ⅜ ⇔≡™√ ↓─╟℮⌂ ╩ ∆╢√╘⌐◦☻♥ⱶ╩MATLAB⅛╠ ROS┼

⇔√  
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ⱪ꜡ⱨ▫כꜟ 

    

 ☻כ◖  

ⱶכ♅  A 

 

     

 

ⱷfiⱣכ M1     

M1     

B4     

    

   

 

 

꜡Ⱳ♇♩  

 כꜗ♅♇◊►◖○▪   

 

 ⱨꜞכ☻♃▬ꜟ  

 

    

ה mm 2130×1110×430( × × )  

ה kg 110 

ה ה12 100 ( )  

ה cm/s 11.6 

 

   

 

 

 

< ◖fi☿ⱪ♩> 

╛♄ⱶ⌐ ⅛┬▪○◖─ ╩ ≤⇔√⁸ ▪○◖ ꜡Ⱳ♇♩ 

 

< ─ > 

ה ↄ⁸⌂│≢כꜙꜞ◒☻⌐ ╩ ™╢↓≤≢◗Ⱶ⌐ ╕╢↓≤⌂ↄ

⅜  

╩ꜟⱤⱠכꜝכ♁ה ⇔⁸ ╩ ℮ 

╛ PCה Tablet ⌂≥─ ╩ ™ ꜡Ⱳ♇♩ ─◖fiⱧꜙכ♃⌐ ╛ ─

GPS ╩ ╢ 

ה ⌐ ╡ ↑√ ⅜ ⇔≡▪○◖─ ╩ ℮ 

╩ GPSה ⅛╠ ∆╢↓≤≢ ⌐ ∆╢↓≤⅜ ╢ 
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ⱪ꜡ⱨ▫כꜟ 

    

 ☻כ◖   

ⱶכ♅  B 

     

ⱷfiⱣכ M2   

M1   

B4   

   

   

 

 

꜡Ⱳ♇♩  

   AKABOT 

 

 ⱨꜞכ☻♃▬ꜟ  

 

ה     mm 1070×1070×460 ( × × )  

ה kg 6.4  

ה V 22.2  

ה W 3400 ( )  

ה 15 min  

ה m/s  

ה (mm) 149000  

─⧵ה GPS⁸☺ꜗ▬꜡☿fi◘⁸ ☿fi◘⁸ ☿fi◘╩  

 

   

 

 

 

Â ╩ ╓∆ ─ ⁸ ╩ ≤⇔√ ꜡Ⱳ♇♩ 

 

Â    

ה ≢כ♃כ⸗─≈ ↄ ╡⅜ ↄ ™   

ה  ☿fi◘⁸ ☿fi◘⁸☺ꜗ▬꜡☿fi◘⁸GPS ⌐╟╢

⌐╟╡ ╩  

 

<< >> 

─(km)2ה  

ה ◦☻♥ⱶ GPS ⌐╟╢ ⁸ ⅜  

ה ⌐◌ⱷꜝ╩ ⇔≡⅔╡⁸ ≢  

ה ╩◘fiⱪꜞfi◓≢⅝╢ ─  

ה ⌐◌ⱷꜝ╩ ⇔≡⅔╡⁸ ╩ꜞ▪ꜟ♃▬ⱶ≢  

 

 

 

 



33 

 

ᾛḌ

ὡ
̱ ֯

̸ Ẇ ̸֯
GPS ⁫̬ ὑ֯
Ҳ ֯

̸

ᶥ֛
ʤׄ

֯
̱ʤ5[m] ֝֯

1070ú1070ú460[mm]
( ú ú )

6.4[kg]

7[m/s]

GPSḱ
ḱ

Li-poú2

22.2[V]

8000[mAh]

15[min]

̸

4 LED

GPS

ḹ ͜ ὡ

ᾍ ʥ֯

ᶥ֛

A
A

K A B O T
M2 M1

B4
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ⱪ꜡ⱨ▫כꜟ 

       

ⱶכ♅  Team Blue-A 

     

ⱷfiⱣכ M1   

M1   

    

 

꜡Ⱳ♇♩  

   AIT STR-й 

 ⱨꜞכ☻♃▬ꜟ 

   (mm) 550 × 104 

(kg) : 15 

Ᵽ♇♥ꜞכ NiHM × 2 

♃כ⸗Ⱳכ◘ה Ᵽ♇♥ꜞכ(10.8V π 2500mAh) 

(min) 20 

   (cm/s) 30 

─⧵ה ⱴ▬◖fi Ᵽ♇♥ꜞכ(10.8V - 800mAh) 

∕─  

ה 10  

3  × 2 ( ) 

      2  

      1  × 2 ( ) 

ה  ⁸ ⁸ ⁸  

   

 

 

 

[ ◖fi☿ⱪ♩] 

─ ╛ ╩ ⇔√꜡Ⱳ♇♩≢№╡⁸ ≤ ─ ╛ ⅝ ╩∆╢↓

≤≢⁸ ≢─ ╡─ ™√ ─ ™ ⅝⁸ ─ ⌐☻♩꜠☻╩ ⅎ⌂™

─≤⌂כꜙꜞ◒☻≡⇔⧵⁸≥↓ ⌐ ═ ≢№╢↓≤╩ ≤⇔√ ┼

─ ╛ ⸗ⱦꜞ♥▫כ─ ╩ ≤⇔≡™╢⁹ ⌐₈AIT STR-й₉│ ⅜

⇔√₈►Ⱶ●ⱷ₉╩ ⇔√꜡Ⱳ♇♩≤⌂∫≡™╢⁹ 

[ ─ ] 

►Ⱶ●ⱷ─ ⅞╩ ∆╢√╘⁸ ╩ 3 ≢ ⇔ ╩ ℮⁹ 

⅝ↄ ╩ ←╟℮⌐⇔≡ ╩ ╢►Ⱶ●ⱷ│⁸ ⌐└⌡╡╩ ⅎ⁸ ╩

╤⌐ ⇔ ∆↓≤≢╟╡ ⅝⌂ ╩ ≡™╢⁹↕╠⌐⁸ ─ ← ⅝╩ ↕

∑╢↓≤≢⁸ ╛ ╩ ⌐⇔≡™╢⁹↓╣╠─ ⅛╠⁸꜡Ⱳ♇♩─ ⌐│

╩♃כ⸗Ⱳכ◘ ∕╣∙╣ 3 ≢ ⇔⁸↓╣╠ ─ ╩ ∫≡™╢⁹ 

[ ] 

⁸ ה ─ ╩╙≤⌐⁸ ה ⅜ ⌂꜡Ⱳ♇♩─ ⌐ ⇔⁸∕╣

╠ ─╟╡ ⌂Ɽꜝⱷכ♃╩ ≢№╢⁹ 

─▬ⱬfi♩ ⌐≡⁸ ↕™ ↑╛ ↑⌐ ⱪכꜟ≢─♦⸗fi☻

╛fiꜛ◦כ꜠♩ ╩ ↄ ∫≡™╢⁹ 
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⁹ ⱪ꜡ⱨ▫כꜟ 

       

ⱶכ♅  Team Blue -B 

     

ⱷfiⱣכ   

  

     

 

⁹ ꜡Ⱳ♇♩  

   AIT -DR-V 

 ⱨꜞכ☻♃▬ꜟ  

    

(mm) 812× 320× ╖ 165 

(kg) 6.6 

 

Ᵽ♇♥ꜞכ NiMH(10.8V ⁸2500mAh)  

 (min) 30 

 (cm/s) 30 

 

∕─  

ה  9 3 ⁸ 4 ⁸ 2  

ה  ⌐│◔Ⱶ◌ꜟ►♇♪⁸☺ꜙꜝꜟⱵfi⁸ ╩  

ה  ⌐│◒꜡꜡ⱪ꜠fi◗ⱶ⁸ꜝ♥♇◒☻╩  

ה  ⁸ ⁸ ⅜  

   

 

 

 

[ ◖fi☿ⱪ♩] 

 ─ ╛ ╩ ∆╢↓≤╩ ≤⇔√꜡Ⱳ♇♩≢№╡⁸ ─▬ꜟ◌

─ ╛ ╩ ╩ꜝⱪ꜡Ɑכꜙꜞ◒☻⁸≢≥↓╢∆ ™√ ─꜡Ⱳ♇♩╟╡╙

─ ╩ ↕ↄ ⅎ╢↓≤⌐╟╡ ⌐☻♩꜠☻╩ ⅎ∏⁸⌂⅔⅛≈ ─╙

─╩ ≈↑╢ ╣─⌂™↓≤╩ ≤⇔≡™╢⁹╕√⁸↓╣╠─ ╩ ⅛⇔⁸

─ ⌐ ™╢↓≤╩ ⌐ →≡™╢⁹ ⌐₈AIT -DR-V₉│ ─ ╩ ─▬

ꜟ◌⅛╠ ⌐╟∫≡ ╡ ╗↓≤⌐╟╡⁸ ─▬ꜟ◌─╟℮⌐ ⁸ ⁸

⅜ ≢№╢⁹ 

[ ─ ] 

 ─▬ꜟ◌─ ⅝╩ ∆╢√╘⌐⁸ ╩ 3 ≢ ∆╢⁹ ─▬ꜟ◌│

╩ ∆╢↓≤⌐╟∫≡ ⅛╠ ╩ ⇔ ╖⁸∕╣⌐╟∫≡ ┼─ ╩

╢⁹ ─▬ꜟ◌│ ─⇔⌂╡⌐╟∫≡ ─ ╩ ⇔⅔≡⅔╡⁸₈AIT -DR-V₉

╩♃כ⸗Ⱳכ◘│ 9 ≢ ⇔⁸◦Ⱶꜙ꜠כ◦ꜛfi⅛╠ 3 ⸗Ⱳכ◘─

─♃כ ╩ ╢↓≤⌐╟╡⁸ ─▬ꜟ◌─ ─⇔⌂╡╩ ⇔√⁹ 

[ ] 

 ╦∏▬ⱬfi♩ ⌐≡ ╛ ↑⌐♦⸗fi☻♩꜠כ◦ꜛfi╩ ∫≡™

╢  
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ⱪ꜡ⱨ▫כꜟ 

    

 

ⱶכ♅  Quad- waters 

 

    

 

ⱷfiⱣכ  

 

 

꜡Ⱳ♇♩  

   USO 

 ⱨꜞכ☻♃▬ꜟ  

      (mm): 840 840 183 ( x x ) 

 (kg) 13.0kg 

24V Ᵽ♇♥ꜞ  

:20ms 

0.2m/s 

[ ] 

ⱴ▬◖fiⱲכ♪ Pixhawk 

☿fi◘ ☿fi◘ ☺ꜗ▬꜡☿fi◘ ☿fi◘ 

☻ꜝ☻♃ 4  

   

 

 

 

 ₁│ ≢─ ╩ ℮ ⌐Ⱬꜞ◖ⱪ♃─╟℮⌐№╢ ─ ⌐ ⇔≡ ה

⅜ ⅎ╢ⱱⱣꜞfi◓ ꜡Ⱳ♇♩⌐ ⇔√ ∕↓≢ 4 ≈─ ╩ ™≡ ╩

≢≥↓╢∆⌐ꜟ♦⸗╩♃Ⱬꜞ◖ⱪכ♃כ꜡♪♇▪◒╢∆ ⇔√ ⅜ ⌐⌂

╢≤ ⅎ√  

│ ╛ ⌐ꜟ♦⸗╩♃Ⱬꜞ◖ⱪכ♃כ꜡♪♇▪◒╢╣↕ 4 ≈─☻ꜝ☻♃╩

⇔≡™╢ ⌐│ⱴ▬◒꜡◖fiⱧꜙכ♃כ ☿fi◘ ☿fi◘ ☺ꜗ▬

꜡☿fi◘ ☿fi◘ Ᵽ♇♥ꜞ ◌ⱷꜝ ꜝ▬♩⅜ ↕╣≡™╢  

─כ♃כ⸗ ╩ ∆╢↓≤≢ ⌐ ≢⅝╢

☿fi◘⌐╟∫≡ ─ ⅝╩ ⇔ Roll,Pitch,Yaw ─ ╩ ℮  

 ⱪכꜟ≢─ ╕≢│ ╕∑≡™╢√╘ │ ⌐ ≢─ ╩

⇔≡™ↄ ⅜№╢  

 

 

 

 

 

 

 

 

   

1              2 ◦☻♥ⱶ  
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ⱪ꜡ⱨ▫כꜟ 

    

 

ⱶכ♅  F 

 

    

 

ⱷfiⱣכ  

 

 

꜡Ⱳ♇♩  

   Tursiops  Mk-й 

 

 ⱨꜞכ☻♃▬ꜟ  

 

    

 mm 518×907×360 

 kg 30[kg]  

 

ⱨꜞכ☻♃▬ꜟ  

 min 10[min]  

 m/s 0.7[m/s]  

 

 

 FP- 101A  

 9 ☿fi◘ LSM9DS0 

 GPS GNSS♫כꜟ  

 ◌ⱷꜝ ELP- USB130W01MT- PL37- j  

 ☿fi◘ ( 520- 5PSD)  

 

   

 

 

 

₡ ◖fi☿ⱪ♩₢ 

╩ ∆╢ AUV ─ ⁸ ─ ꜡Ⱳ♇♩◖fiⱭ♥▫◦ꜛfi ⅛

╠⁸ ⌐ ↕╣╢ 5m ─ ≢│◌ⱷꜝ⌐╟╢ │ 2

3m ─ ≢⇔⅛ ⅎ⌂⅛∫√⁹∕↓≢⁸ ≢─ ─√╘⌐ 50kHz

─ ╩ ─ⱶ♥☻◦כ♫♁√™ ⌐ ╡ ╗⁹ 

₡ ─ ₢ 

  ☿fi◘╩ ⌐ ⅎ≡⅔╡⁸ ⅛╠ ╕≢─ ╩ ∆╢↓

≤≢ ─ ≤ ╩ ⇔≡™╢⁹↓─ ╩ ™≡⁸ 1 20[m] ─

╩ ⅎ╢╟℮⌐ ⇔≡™╢⁹ 

₡ ₢ 

  ≢─ ╩ ™⁸ ─ ╩ ∫≡™╢⁹ 
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tursiops Mk-й tursiops

Mk-и

ű ű

ELP-USB130W01MT-PL37-j

Intel NUC Kit (D54250WYK) Corei5

GPS

Wi-Fi

LSM9DS0

WLI-UC-GNM2

50kHz
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ẽ☻◔☺ꜙכꜟ⅔╟┘  ꜟכꜟ

 

 ꜟכꜙ☺◔☻

11 11 ⁸꞉כ◒◦ꜛ♇ⱪ⁸  

11 12 ⁸  

 

ꜟכꜙ☺◔☻  

ừ 11 11  ꜟכꜙ☺◔☻

ה הⱪ♇ꜛ◦◒כ꞉ה   ⱴꜞfi ☿fi♃כ  

                 β 1-1-1  

                ⱴꜟ◦▼  

 

 ꜟכꜙ☺◔☻

9 00  

10  fiꜛ◦כ♥fi◄ꜞ○ה 00

10 15 ☻ⱳfi◘כ ⱪ꜠♀fi 

10 50 ꞉כ◒◦ꜛ♇ⱪ 

11 50  ROV  

 AUV  

ⱨꜞכ☻♃▬ꜟ  

13 ה 00  

17 00  

17 30  

19 00  

20 30  

 

 

1-1-1 ▬ⱷכ☺  

Њ  
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ừ 2 11 12  ꜟכꜙ☺◔☻

       

ה ⱴꜞfi ☿fi♃כ 

 

8 ה 30  

9 45  ROV 1 AUV ≤ ⇔≡  

ⱶכ♅  15 ⁸ ⅎ 5 ⁸ 5 ⁸ 5  β / ≤╙  

β ⱶכ♅ 7 

₡ROV₢♅כⱶ      

ⱶכ♅ A 9:30 9:40 9:45 - 9:50 9:55 

ⱶכ♅ B 9:40 9:50 9:55 - 10:00 10:05 

ⱶכ♅ C 9:50 10:00 10:05 - 10:10 10:15 

ⱶכ♅ D 10:00 10:10 10:15 - 10:20 10:25 

ⱶכ♅ E 10:10 10:20 10:25 - 10:30 10:35 

ⱶכ♅ F 10:20

0 

10:30 10:35 - 10:40 10:45 

ⱶכ♅ G 10:30 10:40 10:45 - 10:50 10:55 

 

9 45  AUV 1 ROV ≤ ⇔≡  

ⱶכ♅ 15 ⁸ ⅎ 5 ⁸ 10 ⁸ 5  β / ≤╙  

β ⱶכ♅ 5 

₡AUV₢♅כⱶ      

ⱶכ♅ A 9:30 9:40 9:45 -9:55 10:00 

ⱶכ♅ B 9:45 9:55 10:00 -10:10 10:15 

ⱶכ♅ C 10:00 10:10 10:15 -10:25 10:30 

ⱶכ♅ D 10:15 10:25 10:30 -10:40 10:45 

ⱶכ♅ E 10:30 10:40 10:45 -10:55 11:00 

 

11 00 ⱨꜞכ☻♃▬ꜟ 1  

ⱶכ♅  15 ⁸ ⅎ 5 ⁸ 5 ⁸ 5  β / ≤╙  

           β ⱶכ♅ 6 

₡FREE₢♅כⱶ      

ⱶכ♅ A 10:45 10:55 11:00-11:05 11:10 

ⱶכ♅ B 10:55 11:05 11:10-11:15 11:20 

ⱶכ♅ C 

ⱶכ♅ D 

ⱶכ♅ E 

11:05 11:15 11:20-11:25 11:30 

ⱶכ♅ D 11:15 11:25 11:30-11:35 11:40 

ⱶכ♅ E 11:25 11:35 11:40 -11:45 11:50 

ⱶכ♅ F 11:35 11:45 11:50 -11:55 12:00 
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11 50 ROV 2 AUV ≤ ⇔≡  

₡ROV₢♅כⱶ      

ⱶכ♅ A 11:35 11:45 11:50 -11:55 12:00 

ⱶכ♅ B 11:45 11:55 12:00 -12:05 12:10 

ⱶכ♅ C 11:55 12:05 12:10 -12:15 12:20 

ⱶכ♅ D 12:05 12:15 12:20 -12:25 12:30 

ⱶכ♅ E 12:15 12:25 12:30 -12:35 12:40 

ⱶכ♅ F 12:25 12:35 12:40 - 12:45 12:50 

ⱶכ♅ G 12:35

4 

12:45 12:50 - 12:55 13:00 

 

12 00 AUV 2 ROV ≤ ⇔≡  

₡AUV₢♅כⱶ      

ⱶכ♅ A 11:45 11:55 12:00 -12:10 12:15 

ⱶכ♅ B 12:00 12:10 12:15 -12:25 12:30 

ⱶכ♅ C 12:15 12:25 12:30 -12:40 12:45 

ⱶכ♅ D 12:30 12:40 12:45 -12:55 13:00 

ⱶכ♅ E 12:45 12:55 13:00 -13:10 13:15 

 

13 15 ⱨꜞכ☻♃▬ꜟ  

₡FREE₢♅כⱶ      

ⱶכ♅ A 13:00 13:10 13:15 -13:20 13:25 

ⱶכ♅ B 13:10 13:20 13:25 -13:30 13:35 

ⱶכ♅ C 13:20 13:30 13:35 -13:40 13:45 

ⱶכ♅ D 13:30 13:40 13:45 -13:50 13:55 

ⱶכ♅ E 13:40 13:50 13:55 -14:00 14:05 

ⱶכ♅ F 13:50 14:00 14:05 -14:10 14:15 

 

14 10 ROV AUV ≤ ⇔≡  

₡ROV₢ ⱶכ♅      

 14:00 14:10 14:15-14:20 14:25 

 14:10 14:20 14:25-14:30 14:35 

 

14 10 AUV ROV ≤ ⇔≡  

₡AUV₢♅כⱶ      

 14:00 14:10 14:15-14:25 14:30 

 14:15 14:25 14:30-14:40 14:45 

 

15 15  

15 45 



45 

 

 

  

1) ↔≤⌐ ⌐╟∫≡ ↑⇔⁸ ╩ⱶכ♅ ⁸ ≤⇔≡ ⇔╕∆⁹  

2) AUV⁸ROV ≤╙⁸ │꞉כ◒◦ꜛ♇ⱪ ⁸ ─ 2 ⅛╠⌂╡⁸ ≢ 100 

≢∆⁹  2-1  

 

       ꞉כ◒◦ꜛ♇ⱪ     

AUVהROV 30  70 100 

 

3) ⱨꜞכ☻♃▬ꜟ ─ │⁸꞉כ◒◦ꜛ♇ⱪ ⁸ ─ 2 ⅛╠⌂╡⁸ ≢ 100 

≢∆⁹  2-2  

 

 

 

 

2.1 ꞉כ◒◦ꜛ♇ⱪ  

ⱳ☻♃כ☿♇◦ꜛfi ⱳ☻♃כ≤≤╙⌐꜡Ⱳ♇♩ ╩Ⱪכ☻⌐ ↄ↓≤ ⌐╟∫≡ ⇔╕∆⁹

ⱳ☻♃כ─ ⁸ ⇔ ⁸╦⅛╡╛∆↕⁸ ⁸ ⅜ ≢∆⁹  

 

2.2 AUVהROV ⅔╟┘ ⱨꜞכ☻♃▬ꜟ  

1) AUV ⁸ROV  

AUV⁸ROV ≢│⁸ ─ 1 ┘ 2 ─ ⌐╟∫≡ ↑⇔⁸ 2

≢ⱶכ♅ ╩ ⅜ⱶכ♅─≡═∆⁹∆╕™ 0 ─ │⁸ │ ™╕∑╪⁹ ╩

╦⌂™ ⁸ ⁸ ─ ≤⌂╡╕∆⁹ 

╕√⁸AUV ≢│⁸ 4-2-1─ 2╙⇔ↄ│ 4╩ ◒ꜞ▪⇔⌂↑╣┌ ⌐│

≢⅝╕∑╪⁹ AUV ─ ⁸ ╩ ∏ ∫≡ↄ∞↕™⁹  

│⁸ ⁸ ╩ ∑∏ ─ ─╖≢ ≠↑╩ ™╕∆⁹ 

≢─ │⁸ ─ ⌐╟╢ ⌐ ≠™≡ ⌐ꜟכꜟ⁹∆╕⇔ ⇔√ │⁸

╩ ╘≡ ≢ ⇔╕∆⁹ 2-2  

 

  

─   

1  70  

2  50  

3  40  

4  35  

5  30  

╩ ↄ◒ꜞ▪≢⅝⌂⅛∫√  0  

β ─ ╡ ™⌐≈™≡ 

AUV  

 

─ ⁸₈4.2.1AUV 2 AUV p.9 ₉ 4-2-1 2╙

⇔ↄ│ 4⌐⅔™≡⁸ ≢ ╩ⱶכ♅√⇔▪ꜞ◒╩ ≤⇔╕∆⁹ 

       ꞉כ◒◦ꜛ♇ⱪ    

ⱨꜞ100 50 50 ꜟ▬♃☻כ 

 2-1  AUVהROV ─  

2-2 ─  

 2-2 ⱨꜞכ☻♃▬ꜟ─  



46 

 

 

─ ⁸ ─ ⅜ ╩ⱶכ♅™ ≤⇔╕∆⁹ 

ROV  

 

ᵑ ─ ≢ ⅜ ╩ⱶכ♅™ ≤⇔╕∆⁹ 

ᵒ ᵑ≢ ─ ⁸ ⌐⅔™≡ ─ ™ ⌐⅔↑╢ ─ QR◖כ♪╩ ≈↑√

⅜ ™ ╩ ≤⇔╕∆⁹ ⅜ ⇔™ ⌐│⁸ ⌐ 2 ⁸3 ⁸4 ─

╩ ⇔╕∆⁹ │♃Ⱪ꜠♇♩ PC─▪ⱪꜞ≢ ⇔√  

βᵒ─ ⁸ ⅜ ⱶכ♅─ ⌐≈™≡│⁸1 ~ ─ ╩₈2 ─ ≢

↕╣√ ─ ₉≤⇔≡ ⇔╕∆⁹ 

 

ᵑ ─ ╩ ≤ ─ ≢ ↑╩⇔╕∆⁹ 

ᵒ ≢ ╙≥ⱶכ♅ ─ ⁸ ─ ⅜ ╩ⱶכ♅™ ≤⇔╕∆⁹ 

 

2) ⱨꜞכ☻♃▬ꜟ  

ⱨꜞכ☻♃▬ꜟ │⁸ ─ 2 ⌐ ⇔≡ ╩ ™╕∆⁹ │⁸

⌐ ∆ ╡≢∆⁹ 

20 ꞉כ◒◦ꜛ♇ⱪ ⌐ ⇔√◖fi☿ⱪ♩⌐ ∫√ ⌐⌂∫≡™╢⅛  

30 ꞉כ◒◦ꜛ♇ⱪ ⌐ ⇔√ ╩ ה ≢⅝√⅛  

 

꞉כ◒◦ꜛ♇ⱪ AUVהROVהⱨꜞכ☻♃▬ꜟ  

꞉כ◒◦ꜛ♇ⱪ│⁸ⱳ☻♃כ☿♇◦ꜛfi ≤⇔╕∆⁹ⱳ☻♃כ☿♇◦ꜛfi≢│⁸ⱳ☻♃כ≤≤╙

⌐꜡Ⱳ♇♩ ╩Ⱪכ☻⌐ ™≡ↄ∞↕™⁹ ⅜ Ⱪכ☻╩ ╡╕∆⁹ ⌐ ╡╟ⱶכ♅

╩ ∫≡™√∞⅝╕∆⁹ │⁸ⱳ☻♃כ─ ⁸ ⇔ ⁸╦⅛╡╛∆↕⁸ ⁸

≢∆⁹ 

1) A1 ─ⱳ☻♃כ⌐≡ ꜡Ⱳ♇♩─ ╛○ꜞ☺♫ꜞ♥▫╩▪Ⱨכꜟ⇔≡ↄ

∞↕™⁹  

2) Ⱪכ☻⌐ ⇔╕∆⁹ⱡכ♩Ɽ♁◖fi╩ ⇔√ⱪ꜠♀fi╩ ⌂℮↓≤╙≢⅝╕∆⁹ 
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  ꜡Ⱳ♇♩─   

₡ ₢ 

1)  ↕╣√ ─╙─≤⇔╕∆⁹  

2) AUV │ ♩כ♃☻⁸⇔∞√⁹∆╕⇔≥╖─ ╕≢─ ⌐ ⌐╟

╢ ╩ ™╢↓≤│ ≢∆⁹ROV │ ≤⇔╕∆⁹ 

3)  ─ꜝ☺◖fi ⱪ꜡ⱳ╩ ∆╢ │⁸ⱱⱦכ ꜝ☺◖fi Ⱳ⁸♩כꜝ☺◖fi◌

כ ⌐ ╡ ≡╠╣√ ⌐ ╢╙─≤⇔⁸ ꜝ☺◖fi─ │ ⇔⌂™≢ ↕™⁹

│⁸ ⱱכⱶⱭכ☺╩ ⇔≡ↄ∞↕™⁹  

4) 45kg ≢ ⇔≡ↄ∞↕™⁹  

5) ◘▬☼ 4-1-1─ ⌐⇔≡ↄ∞↕™⁹ 

6) 2 ╩ ∆╢ │⁸ ─ (ⱥꜙה☼כⱩ꜠כ◌ )╩ ∏ ⇔≡ↄ∞↕

™⁹ꜞ♅►ⱶ▬○fi ╩ ⱶ│⁸כ♅╢™≡⇔ ⇔⌂ↄ⌂∫√ ꜡Ⱳ♇♩╩ ⅝ →≡

╩ ∆╢ ⌐│ ⌂ ╩ ™⁸ ⅜∆╢ │ ╩ ⇔⁸ ⌐

≈™≡ ─ ╩ ™≢ↄ∞↕™⁹  

7) ─  ≢ 2 ╩ ⇔⌂™≢ↄ∞↕™⁹ ⌐ꜞ♅►ⱶ │ ⅜

™─≢⁸ ⇔≡ↄ∞↕™⁹ 

8) ╣⅜№╢ ⁸ ╩ ∆ ╣─№╢꜡Ⱳ♇♩│ ⌐ ≢⅝╕∑╪⁹ ─ O ꜞ

fi◓≢№╣┌ №╡╕∑╪⅜⁸ ⅜№╣┌ ⌐↔ ↄ∞↕™⁹꜡Ⱳ♇♩⌐◦ꜞ◖fi○▬

ꜟ ╩ ∆╢ ⌐ ╩ ╡ ™≡ↄ∞↕™⁹ 

╩fiכ꜠◒ (9 ╦∏⌐⁸♄▬Ᵽכ⌐╟∫≡ ┼─ ⅜≢⅝╢ ≤⇔≡ↄ∞↕™⁹

⅜№╢ ⁸ ꜟכꜟ─ ─ ⌐╟╡ ╩ ╘⌂™ ╙№╡╕∆─≢⁸ ⅜№

╣┌ ⌐↔ ↄ∞↕™⁹  

10) ⌐ ╩ ⇔≡ↄ∞↕™⁹ 

 

2000mm 
1500mm 

700mm 

4-1-1  
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₡AUV ₢ 

1) ─ ≢ ─ ⅜ ↕╣╢√╘⁸ ─ ⅛╠⁸ ≢

─ ⅜ √⇔♩►▪☻כ◖⁸⅝≢ ⌐│♄▬Ᵽכ⅜ ⌐ ╩ ╕ⅎ╠╣╢╟℮⌐

╩ ⇔≡ↄ∞↕™⁹( 4-1-2)  

β │⁸₈ ⅝₉≤₈ ₉≢ ↕╣⁸₈ ⅝₉─ ⅝↕│ ɫ40mm ≤⇔⁸₈ ₉

│⁸♄▬Ᵽכ⅜ ╪≢╙ ╣⌂™ ╩ ≈ ≢⁸ ≤ ⅝─ ╩ 500mm ≤∆

╢ ↕≤⇔╕∆⁹ 

2) GPS,Wi -Fi ─  GPS,Wi-Fi ╩ ∆╢ │⁸ ⌐ ≤ ⌐ ╗ ⌐ ⇔

≡ↄ∞↕™⁹GPS,Wi-Fi ╩ ⇔√₈ ⅝₉╩ ⌐ ⌐ ⅛∑╢ │ ╘╠╣╕∑╪⁹ 

3) ─ ⌐ ╩ⱪכ♥─ ⇔╕∆─≢⁸ ─ ≤⇔√™

⌐ ╡ ↑≡ↄ∞↕™⁹ 

 

 

 

 

 

 

 

                

 

 

 

          

             

 ₡ROV ₢ 

1) ╩ HDMI ╕√│ VGA ⅛╠ ≢⅝╢ ⌐⇔≡ↄ∞↕™⁹ 

≢ꜟⱩכ◔כ◙♥ (2 ╩ ∆╢ │⁸ ⌐ ╩ ⇔≡ↄ∞↕™⁹

⌐≡ AC100V ╩ ⇔╕∆⁹  

ꜟⱩכ◔כ◙♥  (3 ⌐ ╦∑≡ ⇔≡ↄ∞↕™⁹ ꜟⱩכ◔ 30m  

4-1-2  

  

 

500mm  

│⁸ ⌐⇔

∫⅛╡ ⇔≡ↄ

∞↕™ 

⅝ ⌐ ⌐ ⅛∑╢↓≤ 

⅝↕│ ɫ40mm  

♄▬Ᵽכ⅜ ⇔

≡╙ ╣⌂™ ─

≢№╢↓≤ 

 

⅝+  
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 AUVהROV ⁸ⱨꜞכ☻♃▬ꜟ  ꜟכꜟ

₡ ₢ 

│ⱶכ♅ (1 ♩כ♃☻⌐≢╕ ╩ ⇔≡™≡ↄ∞↕™⁹ 

2) ꜡Ⱳ♇♩♩ꜝⱩꜟ ⌐╟╢ ─ ╣ ⅎ│ ╘╠╣╕∑╪⁹ 

3) │⁸AUV 10 ⁸ROV 5 ⁸ⱨꜞכ☻♃▬ꜟ 5 ≢∆⁹ 

4) ⌐╟╡ ─ ⅜ ⇔ↄ⌂∫√ ⌐│⁸♄▬ⱣכⱫꜟⱪ ♄▬Ᵽכ⌐╟╢

⌐╟∫≡ ∆╢↓≤⅜ ♩כ♃☻⁸⅜∆≢ ⅛╠─  ⁹∆╕╡⌂≥♩כ♃☻

₡ ₢ 

5) ╩⁸ 1 ─ ⌐ ™╕∆⁹₈4.1꜡Ⱳ♇♩─ ₉⌐ ≠™√ ⌐

⇔⌂™ ⁸ │ ╘╠╣╕∑╪⁹ 

6) ╕≢─ ↕│⁸ 3.5 №╡╕∆⁹ 

╩☻כ◖ (7 ⅛⇔≡⇔╕∫√ ꜟכꜟ⁸ ─ ≢♄▬Ᵽכ⌐╟╡ ⌐ ♩כ♃☻╩

⌐ ⇔√ ⌐⁸  ⁹∆╕╡№⅜≥↓╢⌂≥♩כ♃☻

Ⱪ▬╛◕כ♩╩ ╠⇔≡╙ ™╕∑╪⅜⁸▪fi◌כ╩ ⅛⇔≡│™↑╕∑╪⁹  

⁸│☻כ◖ (8 ⁸ ⌂≥ ─ ≢ ⅜ ⇔╕∆⁹ 

9) 4-2-1 ⅔╟┘ 4-2-2 │⁸№ↄ╕≢╙▬ⱷ⁹∆≢☺כ ⌂ │ ─ ≢ ⇔≡ↄ∞

↕™⁹ 

⌐ꜟכꜟ (10 ⇔√ ꜟכꜟ⁸│ ⅜ ╩ ╘≡ ╩ ⇔╕∆⁹ 

11)  ⌐ ⅎ≡ ⅛╠Ɽ♁◖fi╩ ∆╢ ╩ ⇔≡ↄ∞↕™⁹ 

 

 AUV  

(1) AUV   

ꜟכ◗ה♩כ♃☻ ⁸SG ≤⇔╕∆ ─ ⁸⇔♩כ♃☻╠⅛ ≢

⇔╕∆⁹ ≢│⁸ ⇔√╕╕ ╕≢ ⇔√╠ ⇔╕∆⁹∕⇔≡⁸

⇔⁸ ≢│⁸ ⇔√╕╕ ╕≢ ╖╕∆⁹ ≢│⁸ ⇔ SG

┼ ⇔≡ ∫≡ ≡ↄ∞↕™⁹ ◒ꜞ▪⌐╟╢ ╩ ™╕∆⁹ 

 

 

ᵑ ᵓ ᵒ 
15  4-2-1 ⅔╟┘ ☻כ◖  

 

Ū 

 

ū 

 

ŭ 

 

Ŭ 

 

Ů 
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(2) AUV   

1) ◒ꜞ▪│⁸ 4-2-1─ ⌐╟╡ ⅜ ↕╣╕∆⁹ 

β1 2 ─₈ ₉─ │⁸ ⅛╠ ┼ ⇔ ⅜ ⌐ ╣⌂

™↓≤≢∆⁹ 

β2 3 ─₈ ₉─ │⁸ ⅛╠ ┼ ⇔ ⅜ ⌐ ╣╢↓≤

≢∆⁹ 

fi▬ꜝꜟכ◗ (2 ─ ╩ ∆╢ │ ⌐ ™√∞™√ ╩ ⌐⇔╕∆⁹ 

 

4-2-1 ◒ꜞ▪⌐╟╢  

   

1 ᵑ≢ SG ⅛╠ ┼  15  

2 ᵒ  25  

3 ᵓ ≢  20  

4 ᵔ  25  

5 ᵕ≢ ⅛╠ SG ┼  15  

 

 (3) AUV   

1) ◒ꜞ▪─ ♩כ♃☻⁸│ ⅛╠ ⅜ ⇔≡™╢↓≤≢∆⁹ 

♩כ♃☻ (2 ╕≢│⁸ ⱶכ♅ ╙⇔ↄ│ ⅛╠─ ⌐╟╢ ≢ ╪≢ↄ∞↕

™⁹ 

⁸SG│♩כ♃☻ (3 ─ ⅛╠⌐⌂╡╕∆⁹ ⌐ ╢≤⅝⌐│⁸ ⇔≡™╢↓≤

⅜ ≢∆⁹ 

4  ≢№∫≡╙ ─ ⅝│ ⌐ ↕∑≡ↄ∞↕™⁹ 

5) SG ⁸ ┘ ≢│⁸ ⇔≡ↄ∞↕™⁹ ∕─ ─ ≢│

⇔≡ↄ∞↕™⁹  

6) ⅛╠ ⌐ ╢≤⅝⌐│⁸ ⇔≡™╢↓≤⅜ ≢∆⁹ 

7) ≢─ │⁸ ─╖ ╘╕∆⁹√∞⇔⁸∕─ ⌐ │ ╦⌂™≢ↄ∞↕™⁹2

─ ⅔╟┘ ╩ ∫√ ⁸∕─ ─ │ ╠╣╕∑╪─≢ ⇔≡ↄ∞↕

™⁹ 

☻כ◖)♩►▪☻כ◖ (8 ┼ )⇔√ ꜟכꜟ⁸ ─ ≢♄▬Ᵽכ⌐╟╡ ╩ ⌐

♩כ♃☻ ⌐ ⇔╕∆⁹√∞⇔⁸∕╣╕≢─ │ ↕╣╕∆⁹ 

9  4-2-1─ 2 ┘ 4⌐⅔™≡ ╩ ™╕∆⁹ ─ ↑⌐ ⇔╕∆⁹

─ ╡ ™⌐≈™≡│⁸₈2.2 ⅔╟┘  1 AUV ⁸ROV p.5 ₉╩

⇔≡ↄ∞↕™⁹  
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 ROV  

(1) ROV   

⌐ ↕╣√ ≈─ ( 4-2-5)─ QR◖כ♪─ ╖ ╡ ╩ ™╕∆⁹ 

1) │⁸ ⅜ⱶכ♅ ≤⌂╢ ≤⁸ ╢╟⌐ⱶכ♅2 ≢ ↕╣╕∆⁹ 

2) │ ⅜ⱶכ♅ ╩☻כ◖ 1 ∏≈ 2 ⇔⁸ │ ≤ ╩☻כ◖∂ ─

╖ ⇔╕∆⁹ 

≈∏ⱶכ♅⁸1│ (3 ⌐ ™╕∆⁹ 

♩כ♃☻ (4 │ ⌐ ↕╣√ ♩כ♃☻⁹∆╕⇔≥ ╕≢│⁸ ⱶכ♅ ╠─

⌐╟╡ ≢ ⇔≡ ↕™⁹ 

5) Ⱪ▬─ │⁸ 5 × 20m 4-2-2 ≤⇔⁸ ☻כ◖ ⌐ 4-2-5─ ⅜ ≈

↕╣≡™╢─≢⁸ ─ QR◖כ♪╩ ╖ ╢↓≤≢ ⅜ ╡╕∆⁹ 

6) ⌐ ⇔≡™╢ QR◖כ♪│ ⇔≡™╕∆⁹ ≢ⱶכ♅ ↕╣√ QR◖כ

♪╩ ╖ ∫≡ↄ∞↕™⁹ 4-2-5  

7) QR ╠⅛♪כ◖ ╖ ∫√ │⁸ ⌐ ⇔≡ↄ∞↕™⁹ ⁸♥fi♩

─ ⌐ ⇔≡ↄ∞↕™⁹ 

ה  (8 ≢│⁸ ≢ ⌐ⱶכ♅ ᵑ⁸ᵒ⁸ᵓ⁸ᵔ ≤ QR ♪כ◖

─ QR ⁸QR ⁸QR ⁸QR ╩ ⇔╕∆⁹ 4-2-4 4-2-5a,b  

β ⅎ┌⁸₈ ᵑ─ QR ₉ ─ ≤⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
4-2-2 ⅔╟┘  

4-2-3 ♥fi♩▬ⱷכ☺ 
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QR1 

4-2-5a ▬ⱷכ☺  

─Ⱪ▬ 

QR◖כ♪ 
↔≤⌐ ⅝↕

│ ⌂╡╕∆⁹ 

 

ᵑ ᵒ 

ᵓ ᵔ 

QR2 

 

QR3 QR4 

QR │♪כ◖
⁸ ↕╣≡™╕∆⁹ 

 
) 

ⱶכ♅8 ─ │⁸ 
4 ⅜ⱶכ♅ 2 ≈─
⌐ ⅛╣╢√╘⁸1 ≈
─ ⌐ 4 ♪כ◖
⇔╕∆⁹ 

 
A1 ─ⱤⱠꜟ  

4-2-4 ▬ⱷכ☺ 

ŭ 

ᵑ ᵔ  

QR◖כ♪─  

♩כ♃☻  
 

♩כ♃☻  

 

4-2-6  QR◖כ♪ ╖ ╡▬ⱷכ☺ 
4-2-5b ▬ⱷכ☺  
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(2) ROV   

│⁸QR◖כ♪╩ ∆╢≤ ↕╣╕∆⁹ 4-2-3  

 

4-2-3 ◒ꜞ▪⌐╟╢  

  

ᵑ 25  

ᵒ 25  

ᵓ 25  

ᵔ 25  

 

(3) ROV   

♩כ♃☻ (1 ╕≢│⁸ ⱶכ♅ ⅛╠─ ≢ ╪≢ↄ∞↕™⁹√∞⇔⁸☻♃כ♩ │

⌐ ∆╢Ɽ▬꜡fi ≢∆⁹ 4-2-4  

2) │⁸ ᵑќᵒќᵓќᵔ─ ≢◒ꜞ▪⇔≡ ↕™⁹ 

3) ꜡Ⱳ♇♩⅜ ⌐☻כ◖ ⇔⁸ ⌐ⱶכ♅ ⅜№╢≤ ╘╠╣√ ꜟכꜟ⁸ ─

≢♄▬Ᵽכ⌐╟╡ ╩ ♩כ♃☻⌐ ⌐ ⇔╕∆⁹ 

4) ♥fi♩⌐ ╠╣╢─│ 3 ╕≢≤⇔⁸ ─ │ ╘╠╣╕∑╪⁹ 

ꜟⱩכ◔ (5 │⁸1 ꜟⱩכ◔⁹∆╕⇔≥≢╕ │⁸ │ ♥fi♩⌐ ╢↓≤│

≢⅝╕∑╪⁹ 

6) │⁸ ─╖≢ ╩ ╢↓≤│≢⅝╕∑╪⁹( 4-2-3)   

ꜟⱩכ◔⁸⇔∞√ ⅜ ⌐ⱥfi♩╩ ⅎ╢↓≤│ ≤⇔╕∆⁹ 

─ⱶכ♅ (7 ⌐ ╢ QR ⁸╩♪כ◖ ≢ ∆╢◌ⱷꜝ ⅝♃Ⱪ꜠♇♩ PC ≢

⇔⌐ ⇔≡ ↕∑≡ↄ∞↕™⁹( 4-2-6) 

∆╢▪ⱪꜞ│⁸₈QR◖⁹∆≢₉כ♄כꜞ♪כ @Honestly App  

8) QR◖כ♪╩ ∆╢ │⁸ ─ ⁸ ⅜ ∆╢ 21.5 ꞉▬♪♦▫☻ⱪ꜠

▬ 1920×1080 ╕√│ ⅜ⱶכ♅ ∟ ╪∞♦▫☻ⱪ꜠▬≢╙ ≤⇔╕∆⁹ 

 

 

 

 ⱨꜞכ☻♃▬ꜟ  

ⱨꜞכ☻♃▬ꜟ   

ⱨꜞ⁸│≢ꜟ▬♃☻כ ╩ ℮ ⅜ 2 №╡╕∆⁹ │⁸2 ─ ≢∆⁹1

─ │⁸ ─ ≤⇔≡ ⇔≡ↄ∞↕™⁹ 

│⁸AUV ─◄ꜞ▪ ≢ ™⁸SG ⅛╠ ╩ ⇔╕∆⁹ ≈∏ⱶכ♅ ⌐⁸

─ ≢ ╩ ∫≡ↄ∞↕™⁹ │⁸ ה ─ ╩⇔≡ↄ∞↕™⁹ 

⌂⅔⁸ │⁸꞉כ◒◦ꜛ♇ⱪ⌐⅔™≡ ⌐ ⌐ ⇔≡ↄ∞↕™⁹ 
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ẽ♥fi♩  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱶכ♅  

ה ⱶכ♅ ─♥fi♩⁸ ⁸ ─ │⁸ ≢ⱶכ♅ ∫≡ↄ∞↕™⁹ 

fi♩│₈2.5♥ה ×2.5 ₉─ ♥fi♩≢∆⁹ 

⅜♩fi♥ה ≢ ┌↕╣⌂™╟℮⌐⁸ ╛ ≢ ⇔≡ ↕™⁹ 

ה ⁸ ─ ╡⅜№╢√╘⁸ ⌐ ╩ ∫≡⁸ ⇔≡ↄ∞↕™⁹ 

ה 11/11 │⁸ ⅝≤⇔≡Ⱪꜟכ◦כ♩╩ ⇔╕∆⁹ 

ה 11/12 │⁸ ╛ ╩ ⇔╕∆⁹ 

ה │⁸꜠fi♃ꜟ ≢∆⁹ ⇔⌂™╟℮ ⌐ ∫≡ↄ∞↕™⁹ 

 

 

╩♩fi♥ה ⌐ ∫≡ ∆╢√╘⁸♥fi♩⅜ ╩│╖ ⌂™╟℮⌐ ⇔≡ↄ∞↕™⁹ 

2.7 ⌐ ⇔≡♥fi♩ 2.5  

 

⁸ⱨꜞכ☻♃▬ꜟ  

─ⱴꜟ◦▼₉™╝╪╦─⅞₈ה ╩⅔ ╡⇔≡ ∆╢√╘⁸ ─ →⌐⌂╠⌂™╟℮

⌐ ♥fi♩╩ ↕∑≡⁸≢⅝╢∞↑☻Ɑכ☻╩ ╠⌂™╟℮⌐ ⇔≡ ↕™⁹ 

 ⱪכꜟ 

2 2 3 

AUV 5 

ROV 7 

FREE 5 

AUV FREE

ⅎ 1 

ROV ⅎ 2 

 

ROV 1 

 ♥fi♩  


