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 │∂╘⌐ 

 

─fiכ꜡♪⁸  ≢─ fiכ꜡♪⁸╘√─ ╩ ⇔√ ─ ה

fiכ꜡♪╛ ─ ⌂≥⅜ ↕╣≡™╢⁹ ≢⁸ ─

╩fiכ꜡♪≡™⅔⌐ ™≡ ╩ ℮ ⌐│⁸ ─ ┼─ ⅜ ╘╠

╣╢⁹ 

 ┼─ ≤⇔≡⁸ ─ │╙∟╤╪⁸ ⌐ ℮ ⌐╟╢ ─ⱪ

ꜝ▬Ᵽ◦כ ─fiכ꜡♪⁸ ─ ─ ⅜№╢⁹ ⌐≈™≡│⁸

⌐⅔™≡ 2018 9 ⌐₈ fiכ꜡♪─┼ ─√╘─ ⱴ♬ꜙ▪ꜟ₉⅜

↕╣⁸ ⌂ ─ ⌐ ∆╢ ⅜ ↕╣≡™╢⁹ ≢⁸ ⌐ ∆╢

─ ─ ─ │ ≢ ≢№╢⁹↓─√╘⁸ ≢│ ─ ╩

ה ⇔√⁹ 

╩fiכ꜡♪⁸│≢ ™√ ─ ─ⱪꜝ▬Ᵽ◦כ ─√╘⁸ⱪꜝ▬Ᵽ◦

כ ⅔╟┘ ⌐ ∆╢ ⌂ ╩ ⇔√⁹╕√⁸ ─ ⌐ ∆╢

┼─ ─└⌂ ╩ ⇔√⁹ 

╩fiכ꜡♪⁸│≢ ™√ ─ ─√╘─ ╩⁸ ─₈

fiכ꜡♪─┼ ─√╘─ ⱴ♬ꜙ▪ꜟ₉─ ≤⇔≡ ⇔√⁹ 

╩fiכ꜡♪⁸│≢ ⇔√ ⌐⅔™≡│⁸ ┼─ fiכ꜡♪⁸╡√№⌐

⌐ ⇔ ─ ⌐╟╢ ≤─ ≢∕─ ⅜ ≢⅝╢↓≤⅜ ╕⇔™⁹↓─√

╘⁸ ─ ⌐⅔™≡ ⅔╟┘ ─ ╩ ∫√ ╩ ⇔√⁹ 

╩fiכ꜡♪⁸│≢ ™√ ─ ⌐≈™≡⁸₈ fiכ꜡♪─┼ ─√╘─

ⱴ♬ꜙ▪ꜟ₉─ ╩ ⌐ ─ ╩ ⇔√⁹ 

≢│⁸ ─ ─ ⅜ ↕╣≡™╢↓≤╩ ∆╢√╘⁸ ⌐

⅔↑╢ ─ ╩fiכ꜡♪┘╟⅔ ™≡ ⇔√ ╩ ™ ─ ╩ ∫√

╩ ═√⁹ 
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⌐⅔↑╢ ─ⱪꜝ▬Ᵽ◦כ ⅔╟┘ ─  

 ⌐⅔↑╢ ─ⱪꜝ▬Ᵽ◦כ ─  

fiכ꜡♪   ⌐ ™≡⁸ⱴfi◦ꜛfi ─ ⅜™╢ ─ ⁸ ⁸ ┘

─ ╛ ⌐ ⇔≡─ ⅜ ≤⌂╢⁹ ╛ ⁸ ─ ⅜ ╡

╗ ⅜ ™√╘⁸ ─ ┼─ ─ ╛ ⁸ ─ ⌐≈™

≡⁸ ─ ≤⇔∫⅛╡≤⇔√ ╩ ∫≡⅔ↄ↓≤⅜ ╘╠╣╢⁹ 

 

 ⱪꜝ▬Ᵽ◦כ ≤  

 ⌐ ∆╢╙─≤⇔≡│⁸ⱪꜝ▬Ᵽ◦כ ─ⱪꜝ▬Ᵽ◦כ ⌐ ⇔

√ ─ 709 ─ ≤ ≢№╢⁹↓─ ≈│ ↕╣⅜∟≢№

╢⅜⁸ ─ⱱכⱶⱭ₈─☺כ╟ↄ№╢ ↑ ₉≢│⁸

─₈ ₉≤ⱪꜝ▬Ᵽ◦כ≤─ ™⌐≈™≡ ─╟℮⌐ ↕╣≡™╢⁹ 

₈ ─₈ ₉≤│⁸ ⅝≡™╢ ⌐ ∆╢ ≢⁸ ─

≢№╢≤ ⅛╢╙─ ┘ ─ ≤ ≠↑╢↓≤⌐╟╡ ⌐ ─ ≢№╢≤

⅛╢╙─╩™™ 2 1 ⁸ ⌐╟∫≡ ─ ≤⌂╡╕

∆⁹ ⁸ⱪꜝ▬Ᵽ◦כ─ ╛ ™⌐ ∆╢ │№╡╕∑╪⅜⁸

│⁸₈ ₉─ ⌂ ™⌐╟╡⁸ⱪꜝ▬Ᵽ◦כ╩ ╗ ─

─ ╩ ╢╙─≢∆⁹ ⁸ⱪꜝ▬Ᵽ◦₈│כ ₉─ ™≤─

⌐ ╕╠∏⁸ ™ ╩ ╗≤ ⅎ╠╣╕∆⁹∕─╟℮⌂ⱪꜝ▬Ᵽ◦כ─ ⅜

⇔√ ⌐│⁸ ─ ≤⇔≡ ⌐ ∆╢ ⅜ ╠╣╢↓≤≤⌂╡

╕∆⁹₉ 

 

fiכ꜡♪ ≢ ↕╣╢ ≤⇔≡│⁸ ⌐ ™≡ ╛ ⌂≥─

⅜ ╡ ╗↓≤⅜№╡⁸ ─ כꜙⱦ♩כꜞ♩☻ꜟ◓כ◓  

24.7.13 2234- 44 ≤⇔≡₈ ⁸ ╓℮ ─ ≢№∫≡╙⁸ⱪꜝ▬Ᵽ◦כ≤

⇔≡ ↕╣℮╢↓≤⌐ ⅎ≡⁸ ∆╢ ─ ≢╙ⱪꜝ▬Ᵽ◦כ ⌐⌂

╡ ╢⁹₉≤™℮↓≤╩ ═≡™╢⁹√∞⇔ ─ ⁸₈ ─ ⅜ ↕╣√≤│

╘╠╣∏⁸ ⌐≈™≡─ │ ⇔⌂™⁹₉≤↕╣≡™╢⁹ 

 

 ⱪꜝ▬Ᵽ◦כ ┼─  

  ─™╢ fiכ꜡♪─ ⌐≈™≡│⁸ⱴfi◦ꜛfi ╛ כ○─

─╠⅛כ♫ ≢№╢↓≤⅜ ≢№╢⁹↓─ ⌐ ⇔⌂↑╣┌⌂╠⌂™─│⁸ⱴ

fi◦ꜛfi ╛ ─כ♫כ○─ ≤∕─ ⌐ ╗ ─ⱪꜝ▬Ᵽ◦כ

│ ↄ─ ≢№╢≤™℮↓≤≢№╢⁹ 

  ⌐ⱴfi◦ꜛfi ≢│⁸ │ ⌐ ≠ↄ ≤⌂╢◔

⅜☻כ ™≤ ╦╣╢⅜⁸₈ ─ ₉≤⇔≡─ ─ ⌐≈™≡│⁸
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┼─ ⅜ ∆╢╙──⁸ ─ ⁸ ─ ─ⱪꜝ▬

Ᵽ◦כ ⌐≈™≡╕≢ ≢⅝╢╙─≢│⌂™⁹∕─√╘⁸↓℮⇔√ ╛ ─

│ ⇔√╙─≤╖⌂↕╣╢√╘─ ─ ╩ ∆╢↓≤⅜

≢№╢⁹ 

 

ₒ ₓ 

201ủ ủ ủ  

 

ủủⱴfi◦ꜛfi ─ ┼ 

ủủⱴfi◦ꜛfi  

ủủꜞⱨ◊כⱶֿפ 

╢╟⌐fiכ꜡♪ ─⅔ ╠∑ 

↓─√┘⁸ủủⱴfi◦ꜛfi─ ─ ╢╟⌐fiכ꜡♪≡⇔≥ ╩

─ ≢ fiכ꜡♪⁸│≡⇔╕⅝≈⁹√⇔╕⇔√™≥≥↓╢∆ ⌐╟╢ ─ⱪꜝ▬

Ᵽ◦כ ─ ─√╘⁸ fi♥כ◌─ ╘⁸Ᵽꜟ◖♬כ ─ ⁸ ⌂≥─ⱪꜝ▬Ᵽ

⌐כ◦ ╦╢╙──↔ ╩ ╕≢⌐⅔ ™™√⇔╕∆⁹ 

 ⌂⅔⁸ ≤ủủꜞⱨ◊כⱶֿ⁸≡™⅔⌐פ ─ ╩ ╦∆↓≤≤⇔≡⅔╡╕

∆─≢⁸ ─↔ ↔ה ─╒≥⅔ ™ ⇔ →╕∆⁹ 

 

 

  ủ ủ ủ  ủủ ủủ ủủ ủủ 

β ⁸ ─ │ ∆╢ ⅜ ™╕∆⁹ 

╡╟⌐fiכ꜡♪    │♃▬ꜟ ╩ ℮√╘⁸        

⅛╠ ⅜fiכ꜡♪≢╕ ⁸ ╩ ╡ ⇔╕∆⁹ 

 

⁸ ⇔√ ⌐≈⅝╕⇔≡│⁸ ⇔≡─ ┼─ ─ ⌐│

™√⇔╕∑╪⁹╕√⁸ⱪꜝ▬Ᵽ◦כ⌐ ╦╢ ⅜№∫√ ⌐│⁸ ↕╣√

╩ ∆╢ ─ ╩∆╢ ⅜№╡╕∆⁹ 

 

֘ ⌐ ∆╢⅔ ∑ ֙ 

                    ủủꜞⱨ◊כⱶֿפ 

                    ủủủủủủ 

                      ủủủ ủủủ ủủủủ 

                          ủủủ ủủủ ủủủủ 
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ₒ♪꜡כfi ₓ 

ủủủủ ủ ủ  

 

 

fiכ꜡♪  
 

ủủủủ ₈ ₉≤™℮ ≤ủủủủủ ₈ ₉≤™

℮ │⁸ ⌐ ─fiכ꜡♪╢╦ ₈ ₉≤™℮⁹ ⌐≈™

≡⁸ ⌐ ╘╢ ⌐ ≠™≡ ╩ ∆╢⁹ 

 

 

 

 │⁸ ⌐≈™≡⁸ ⁸ ─ ╘√₈

ꜝfi⁸כ꜡♪ ☺◖fi ─ ⌂ ─√╘─●▬♪ꜝ▬fi₉⌐ ╡⁸

⌂ ─ │ ╩ ↑√ ⌐ ╩ ↕∑╢⁹ 

 

 

 │⁸ ─ ה ⁸ ⁸≡™≈⌐♩כꜟ ⌐ ≤

⇔ ╩ √ ≢ ∆╢╙─≤∆╢⁹╕√⁸ ⌐ ⇔≡╙ ה

ה ♩כꜟ ╩⁸ ≤─ ≢ ╘√ ⌐╟╡⁸ ⌐ ∆╢╙

─≤∆╢⁹ 

    │⁸ ⌐╟╢ ה ⌐≈™≡⁸ ─ ⌐fiכ꜡♪₈√╘

╟╢ ─▬fi♃כⱠ♇♩ ≢─ ™⌐ ╢●▬♪ꜝ▬fi₉⁸

⁸∕─ ─ ╩ ⇔⁸ⱪꜝ▬Ᵽ◦כ ≤ ─

™╟℮⌐ ╘╢⁹⌂⅔⁸ │ │⁸ⱪꜝ▬Ᵽ◦כ╛ ⌐ ⇔⁸

⌐╟╢ ה ⌐ ╩ ∆↓≤⅜≢⅝╢⁹ 

   

     

─  

 ─ │⁸ ─ ╡≤∆╢⁹ 

╩fiכ꜡♪    ⇔√ ה ─ ⁹ 

╩fiכ꜡♪  ⇔√ ⅔╟┘ ─ ⁹ 

╩fiכ꜡♪  ⇔√ ─ ה ⁹ 

 ∕─ ה ≤─ ≢ ─fiכ꜡♪√⇔ ⁹ 

 

 

 ─ │⁸ ─ ∆╢⁹ 

 

 

 

 ─ │⁸ ─ ╡≤∆╢⁹ 

    ủủủủủủủ ⅜ ∆╢ ┘∕─  

┘  
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 ⅜ ⌐╟╡⁸ ─ ┘⌐ ⁸ ┘∕

─ ⌐ ╩ ⅎ√ ⁸ │⁸ ╩ ∫√ ⌐ ⇔ ╩

∆╢╙─≤∆╢⁹⌂⅔⁸ ⅜ ∆╢ ─ ⌐≈™≡│⁸ ⌐⅛

⅛╢╙─⌐ ╢╙─≤∆╢⁹  

   │⁸ ─ ה ≤⇔≡⁸ √╡ủủ ─

1 ủủ ⌐ ∆╢╙─≤∆╢⁹ 

 

─  

 │⁸ ⅜ ⌐ ≠⅝ ℮ ⌐ ⇔⁸ ─ⱴfi◦ꜛfi⌐ ∆

╢∆═≡─ ┼─ ⌐ ∆╢⁹ 

 

─  

 │⁸ ─ ╘⌐ ™⁸⅛≈ ⌂ ≤⇔≡─ ╩∆╢ ╩

℮⁹ 

 ⌐╟╡⁸ ⌐ ⅜⌂™≤ ╘╠╣╢ ⅜ ⇔√

│⁸ │∕─ ╩ ╣╢⁹ 

 

 

 ⌐ ╘─⌂™ ⁸∕─ ─ ⌐ ⇔≡ ╩ ∂√

≤⅝│⁸ │ ╩╙∫≡ ─ ⁸ ⌐ ╩ ╢╙─≤∆╢⁹ 

 

 

 

ủủủủ ủ ủ  

 

   ủủủủủủủủủủ 

  ủủⱴfi◦ꜛfi  

 ủủủủủủủủ 

 

   ủủủủủủủủủủ 

 ủủꜞⱨ◊כⱶ  

  ủủủủủủủủủủ 

 

 

 ┼─  

  ≢ ═√╟℮⌐⁸₈₈ ─₈ ₉≤│⁸ ⅝≡™╢ ⌐

∆╢ ≢⁸ ─ ≢№╢≤ ⅛╢╙─ ┘ ─ ≤ ≠↑╢↓≤⌐╟╡ ⌐

─ ≢№╢≤ ⅛╢╙─ 2 1 fiכ꜡♪⁸╡⅔≡╣↕≥₉ ≢⁸◌

fi♥כ ≢ ⅜ ⅎ⌂™ ≢№╣┌ ⌐│ √╠⌂™≤ ≢⅝╢⅜⁸

╢╟⌐fi₉כ꜡♪₈₈─ ─▬fi♃כⱠ♇♩ ≢─ ™⌐ ╢●▬♪ꜝ

▬fi 27 9 ₉1)⌐⅔™≡⁸ ≤⇔≡₈ ≤─ ⌐≈™≡₉
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⅜ ⅛╣≡™╢⁹ 

  ↓╣│⁸ ⌐ ─ ⌂≥⅜ ╡ ╖⁸ ╩ ⇔√≤⇔≡╙⁸ ─

╩ ⇔≡™╣┌⁸ ≤⇔≡ ╩ ∂⌂↑╣┌⌂╠

⌂™≤™℮↓≤⌐⌂╢⁹ 

 

ₒ♪꜡כfi⌐╟╢ ─▬fi♃כⱠ♇♩ ≢─ ™⌐ ╢●▬♪ꜝ▬fi P10x  

ợ ≤─ ⌐≈™≡ 

╢╟⌐fiכ꜡♪ │⁸ŋ ─ ⅜ ⌂ ≢ ∫≡™√╡⁸

─ ⌐≈⅝ ─№╢ ⅜ ╕╣ ⁸ᵒ↓╣╠─ ⌐↓╣╠─ ⌐

╓⅛⇔╩ ╣╢⌂≥─ ╩⇔≡╙⁸ ─ ╙ ⇔≡™╢ ⌐│⁸

│₈ ₉⌐ ☻כⱬ♃כ♦⅜╣⧵⁸⇔ ↕≡™╢ ⌐│₈ ⱬ♃כ♦

☻כ ₉⌐ ∆╢⁹ 

17 │₈ │⁸ ╡∕─ ─ ⌐╟╡

╩ ⇔≡│⌂╠™⁹₉≤ ⇔≡™╢⁹₈ ╡∕─ ─ ─ ≤⇔≡│⁸

─ ╩ ∫≡ ⇔ ╡ ℮ ₉⅜ ⅎ╠╣╢⁹ ─

╩ ∫≡ ⇔ ╡╩ ∫√ ⌐│⁸∕─ │₈ ╡∕─ ─ ₉╟╢

─ ⌐ √╡⁸ ≤⌂╢⅔∕╣⅜№╢⁹ 

╕√⁸ ⅜ ≢№╢ ⌐│ ⌐ ∆╢ ─

15 ⁸ ⌐╟╢ 16 ⁸ ⇔≡─

─ 18 ⌐≈™≡╙ ⅜ ≢№╢⁹ 

╢╟fiכ꜡♪⁸⌐╠↕ ⌐ ⅜ ╕╣⁸∕─ ☻כⱬ♃כ♦⅜

↕╣≡™╢ ⁸ │ 20 ╩ ∂↓≤

⅜ ≤⌂╢╒⅛⁸ ⅜ ╩♃כ♦ ─ ⌂ↄ ⇔√

⌐│⁸ ─ 23 ≤⌂╢ ⅜№╢⁹ 

⌂⅔⁸ ─ ≤⌂╢ │⁸5000 ╩ ⅎ╢ 1 כⱬ♃כ♦

☻ ╩ ⌐ ∆╢ ≢№╡⁸ ⅜ ≢ ☻כ◔╢∆ │ ─

≤⌂╠⌂™⁹ 

2017 ─ ≢⁸1 1 ≢╙ ≤⌂╢⁹ 

 

  ↓─ ─ ⌐≈™≡│⁸ ≤⇔≡ⱪꜝ▬Ᵽ◦כⱴכ◒

─ ╩ ⇔≡™╢⅛⁸ │

100 ≤⇔≡ ─₈ ─ ⌐ ∆╢ ⌐≈™≡─●▬

♪ꜝ▬fi ₉⌐ ≠™≡ ℮ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

  ↓─●▬♪ꜝ▬fi⌐╟╢ ≤⇔≡─ⱳ▬fi♩│⁸ ─╟℮⌐⌂╢⁹ 

  ᵑ ╩ ∆╢ ─  

    ₈ │⁸ ╩ ⇔√ │⁸№╠⅛∂╘∕─ ╩
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⇔≡™╢ ╩ ⅝⁸ ╛⅛⌐⁸∕─ ╩⁸ ⌐ ⇔⁸ │ ⇔⌂

↑╣┌⌂╠⌂™⁹₉ 18 1  

ᵒ ╩ ∆╢ ─  

  ₈ │⁸№╠⅛∂╘ ─ ╩ ⌂™≢⁸ ─ ⌐╟╡

↕╣√ ─ ⌐ ⌂ ╩ ⅎ≡⁸ ╩ ╡ ∫≡│⌂╠⌂™⁹₉

16 1  

ᵓ ╩ ⌐ ∆╢ ─  

  ₈ │⁸ ⌐ →╢ ╩ ↄ╒⅛⁸№╠⅛∂╘ ─ ╩

⌂™≢⁸ ╩♃כ♦ ⌐ ⇔≡│⌂╠⌂™⁹₉ 23 1  

ᵔ ─ ⌐ ∆╢  

  ₈ │⁸∕─ ╡ ℮ ─♃כ♦ ⅎ™⁸ │⅝ ─

∕─ ─ ─♃כ♦ ─√╘⌐ ⅛≈ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂

™⁹₉ 20  

    ↓─ ⌐≈™≡│⁸ ─ ─ ⁸ ⁸ ─

⁸ ⁸ ─♃כ♦ ⁸ ▪◒☿☻

─ ⅜ ╘╠╣╢⁹ 

 

 ▬fi♃כⱠ♇♩ ≢─ ™─  

↓↓╕≢─ⱪꜝ▬Ᵽ◦כ ⁸ ≢ ═√╟℮⌐⁸ ⇔√ ─

⌐≈™≡│ ─ ⅜ ≢№╡⁸ ─ⱱכⱶⱭכ☺⌐ⱴfi◦ꜛfi─ ⌂≥

╩ ∆╢╟℮⌂ ≢╙⁸ ╛ ─ ∞↑≢│♩ꜝⱩꜟ≤⌂╢

⅜№╢≤™℮↓≤≢№╢⁹ ─ ╢╟⌐fiכ꜡♪₈─ ─▬fi♃

♩♇Ⱡכ ≢─ ™⌐ ╢●▬♪ꜝ▬fi₉1)╩ ⌐⁸▬fi♃כⱠ♇♩⌐ ⇔╟

℮≤∆╢ ⌐│ ⌐↕╣√™⁹ 

 

 ⱪꜝ▬Ᵽ◦כ ⌐ ∆╢  

↓℮⇔√ ╩ ∂≡™√≤⇔≡╙♩ꜝⱩꜟ⅜ ⇔√ ─ ≤⇔≡⁸

ⱪꜝ▬Ᵽ◦כ ⌐ ∆╢ fiכ꜡♪─⅝ ⅜ ⅛╠ ↕

fiכ꜡♪⁹╢™≡╣ │ ⁸ ⁸ ⅜ ≢№╢⅜⁸ ─ ≢

⌐ ∆╢ ⅜ ™≡™╢╙─⅜№╢─≢⁸ ─ ⌐│ ↕╣√™⁹ 
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╩fiכ꜡♪ ™√ ─  

─fiכ꜡♪  ⌐⅔↑╢ ≤  

╢╟⌐fiכ꜡♪ │₈ ₉≢№╡⁸₈ ₉⁸₈ ₉⁸₈ ₉⁸

₈ ─ ▬fiⱨꜝ₉ ⌐ ∆╢ ⅜№╢⁹ ⌐⅔↑╢ ⌂ ─ ╩

∆╢√╘⌐│⁸ ⌐⅔↑╢ ─ ─ ⌐ ⌂ↄ⁸

┼─ ┘∕─ ╩ ∆╢↓≤⅜ ≤⇔≡ ⅎ≡⅔ↄ⁹ 

╢╟⌐fiכ꜡♪ ─ ≢│⁸ ─ ╩ ∆╢√╘ ₁⌂ꜞ☻◒╩ ⇔≡

™╢↓≤╩ ∆╢↓≤⅜ ≢№╢⁹ │fiכ꜡♪─≤ ▪◦☻♩≤ GPS ▪

◦☻♩⌐╟╢ ─ ╩ ℮ ≤⌂╢⁹∕─ │ ─ ⌐

⇔√GPS ╩♃כ♦ ⇔ ∫√ ≡∫╟⌐♃כ♦ ╕≢≤ ⌂∫√ ┼

╩ ⅎ≡ ∆╢ ⅜ ₁№╢⁹╕√⁸ │ ⌐ ─ ⌐№╢≤│ ╠⌂ↄ

≤ ≤≢╙ ╩ ≢⅝╢ │ ⌂╢↓≤╙ ⅜ ≢№╢⁹∕─ ⁸

─fiכ꜡♪│⌐ ⌐ ⅝ↄ ╩ ╓∆ ⅜№╢⁹╕√⁸ ⱦꜟ⌐⅔↑╢ ≢│⁸

ⱦꜟ ─ ⌐№⅔╠╣ ⅜ ⌐⌂╢ ⅜№╢√╘⁸ ─ ⌐ ╩

↑╢ ⅜№╢⁹ 

─fiכ꜡♪⌐  ⌂ ≤ ⌐ ∆╢ ╩ ∆⁹ 

 

─fiכ꜡♪  ≤ ⌐ ∆╢  

ה      

◖fiⱤ☻◄ꜝ

 כ

ה ┼─  

ה ⌐  

ה  

ה ─  

ה ─ ≢─◐ꜗꜞ

Ⱪ꜠כ◦ꜛfi 

ה ⌐ ╕∫√

─ ⅜ ╩

↕∑╢  

 ─fiכ꜡♪

ה  

ה ⌐  

ה ⌐  

ה ─ ה  

ה  

ה ╩♪כ●

⌐ ╡ ↑╢ 

ה Ⱶ☻ 

 ☻ⱴꜟ♅Ɽה

ה ─ⱷfi♥♫fi☻

 

כꜞ♥♇Ᵽה  

 ⅜fiכ꜡♪

 

ה ⌐  

ה ⌐  

ה ─ ה

 

ה  

╩♪כꜞה  

╩♪כ●ꜝⱪ꜡Ɑה

 

ה  

כ꜡♩ⱨꜝ▬♩◖fiה

כꜝ Ⱶ☻ 

☻Ᵽꜝfiה Ⱶ☻ 

⁸

≢─

 

♩♇꜡▬Ɽה

─  

ה ⌐  

ה ה fiכ꜡♪ה  ┼─

 

♩☻◦▪ה ─

─  

ה Ⱶ☻ 

ה ≢─ⱨꜝ▬

♩ 

ה ─  

Ᵽ♇♥ꜞכ

 

ה ⌐╟╢

 

ה ה ─כꜞ♥♇Ᵽה  ה  ⌐⌂╢ ≢─

 

─כꜞ♥♇Ᵽה  

 

─fiכ꜡♪  ⌐⅔↑╢  

⅜fiכ꜡♪₈ ∆╢↓≤╩ ⇔√ ₉╩ ∂╢↓≤╩ ≤⇔⁸ ≤

╩ ⅎ╢⁹ ≢│⁸ fiכ꜡♪ ₈ fiכ꜡♪─┼ ─√

╘─ ⱴ♬ꜙ▪ꜟ₉2)≢ ∆╢ fiכ꜡♪⌂ ╩ ⌐ ∆╢⁹ 
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 ⌂⅔⁸ fiכ꜡♪ ₈ fiכ꜡♪─┼ ─√╘─ ⱴ♬ꜙ▪ꜟ

1 ╩fiכ꜡♪⁸│≢(₉2 ⇔≡ ─ ⅔╟┘ ⌐ ╦╢

╩ ∆╢ fiכ꜡♪₈╩ ₉≤ ⇔≡™╢⁹ ≢╙⁸∕─ ⌐

™ ∆╢↓≤≤∆╢⁹ 

 

ᵑ ─ ה  

╩ ∆╢ ≢ ┘ ─ ╩ ⌐∆╢ ⁹ 

 

  

     

ủủ ủủ 
fiכ꜡♪

 
⁸◘ⱳכ♩ 

─ ┘

♥꜠ⱷ♩ꜞכ  

ủủ ủủủ

ủ ủủủủ 

ỏỏ ỏỏ  Ɽ▬꜡♇♩ ♪꜡כfi  ההה 

×× ××  
◘ⱳ⁸♩כ◘ⱩⱤ▬꜡♇

♩ 
♪כꜞ  ההה 

ừừ ừừ   ≤─ ╩  ההה 

 ההה ההה ההה ההה ההה

 

 ᵒ ─  

fiכ꜡♪ │⁸ ╩fiכ꜡♪≡⇔≥ ∆╢↓≤│⌂™⅜⁸Ɽ▬꜡♇♩

─fiכ꜡♪╢╟⌐ ╛ ─♩ꜝⱩꜟ─╒⅛⁸ ⅜ ∆╢↓≤╙ ⅎ╠╣╢⁹↓

↓≢⁸ ╩fiכ꜡♪≢ ↕∑╢╙─│ ⌐ ∆ ╩∆╢⁹ 

 

╩fiכ꜡♪≢  ∆╢ ─ ─ ╡─  

fiכ꜡♪   Ɽ▬꜡♇♩ ∕─ ה  

Ⱬꜟⱷ♇♩ ủ ủ ủ 

 ủ ủ β1  ủ 

 ủ ủ β2  ủ 

 ỏ ỏ ỏ 

Ɫfi☼ⱨꜞכ  ỏ ỏ ỏ 

ⱬꜟ♩ ⱪ꜡ⱳ ╡

→  
 ỏ  

♅ꜛ♇◐ ẽ ẽ ẽ 

∕─  
⅜ ≤⌂╢ │⁸ ─ ⅜

↑╠╣╢⁹ 
ⱱ▬♇☻ꜟ⁸  

ủ ⁸ỏ №╢≤ ⌂ ⁸ẽ ╘╠╣√╠ ⁸  

β1 ⌐♃♇♅ⱤⱠꜟ╩ ∆╢ │∕─ ╡≢│⌂™⁹ 

β2 Ɽ▬꜡♇♩⅜ ∆╢ │⁸ ⌐ ╡ ╘─ ™√ ⌐ ╪∞╙─╩ ┬⁹ 

 



10 

 

ᵓ ─  

│ ⌂ ─╒⅛⌐ ≢ ⌐ ∟ ╦∑√ ╙ ∆

╢⁹ ⅎ┌⁸ ─ⱪꜝ▬Ᵽ◦כ─ ╛ ⁸ ⅜ ∆╢⁹ ⁸

⁸ ▬fiⱨꜝ⅛╠─ ⁸ ⅛╠─ ╩ ⇔≡ ∆╢⁹ 

ᵔ ─  

┘ ⌐ ∆╟℮⌐ ≢─ fiכ꜡♪⌐ ─

╩ ⇔⁸ ─ ╩∆╢⁹ │ ⱴfi♪כ● ╩ ⇔⌂™

╩ ⇔≡™╢⁹ │ ⌐ ┘ ─ ⁸ ╩ ⇔⁸

≡─ ⅜ ⌐fiכ꜡♪─ ⇔≡™╢ ≢№╢⁹ ─ ╡⌐

─ ╛⁸ ─ ⅜ ™ │ ⌂≥╩ ⇔ ⅜ ⌐ ⅛⌂™

⌐ ╩ fiכ꜡♪⁸√╕℮⁹ ╙ ─ ╙ ⌐ ⇔

⌐ ⅜ ╓∆≤ ⇔√ │⁸ ∟⌐ ╩ ⇔ ≤ ─

─ ⇔ ─ ╩ ℮⁹ 

╩♪כꜞ ∆╢ ─fiכ꜡♪⁸ ╟╡ ∆╢↓≤⅛╠∕─ ⅔╟┘

╩ ≢ ╡ ╪≢⅔ↄ⁹ ≢ ⅜♪כꜞ⌐ ∫ ⅛╢ ⌂

⅜№╢ ⅜♪כꜞ╛ ─ ╩ ─fiכ꜡♪↑ ⌐ ╩ ╓∆≤ ╦╣√

│⁸ ╩♪כꜞ╙⇔∏ ⇔⌂™ ⅜ ─ ╩ ╢ ╙№╢⁹ ≤

≤─ ╙ ⌐ ⇔≡⅔ↄ ⅜№╢⁹ 

 

 

 

╩ ∆╢ ⌐∕─ ⌐ ∆╢ ╙ ∆╢⁹ ⌐ ∆╢

╩ ∆╢⁹ 

ủ◌ꜝכ◖כfi 

כfiⱣכ◖╛fiכ◖כꜝ◌ ╩ ⇔≡ ∟ ╡

╩ ⌐∆╢⁹ 

5
m

─ ─
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ủ₈♪꜡כfi ₉─  

≢ ╩ ⌂∫≡™╢⅛╩ ⌐ ∆╢ ⌐ ⌂≥─ ╩ ℮⁹

⌐ ∆╢ ⌐╙ ⌐ ≢⅝╢ │ ≤ ╩ ╣≡ ∆╢

⁹ 

ủ ─  

─ ⅜ ⇔ↄ ─ ⅜ ↕╣╢ ╛ ╡╛ ⌂≥─ ╡

⅜ ≢№╢≤ ↕╣╢ │ ╩ ⇔≡ ─ ╩ ℮⁹ 

 

 

 

ᵕ ─ ה  

─Ɫכ♪ ⌐ ╦╢ │⁸ ─╙─⅜ ≤⇔≡ →╠╣╢⁹ 

ủⱪ꜡Ɑꜝ●⁸☺כ◔ה♪כ ♪כ●  

─ ⅜ ⌐Ⱬꜟⱷ♇♩╩ ╢↓≤≤ ⅜fiכ꜡♪⁸⌐ ╩∆╢↓

≤╩ ⇔≡ⱪ꜡Ɑꜝ●כ♪⌂≥ ⌂ ╩ ⌐ ╡ ↑╢⁹√∞⇔⁸♪꜡

⌐fiכ ╩♪כ● ↑╢≤ ─ ╩ ↑╛∆ↄ⌂╢↓≤╛⁸ ─

☿fi◘כ╩ →╢⌂≥─ ⅜№╡ ⌂ ⅜ ≢№╢⁹ 

 

 

∟ ╡

╩♪כ●ꜝfi⌐ⱪ꜡Ɑכ꜡♪ ╡ ↑√
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ủ∕─ ─כꜞ♥♇⁸Ᵽ♩כꜙ◦ꜝ⁸Ɽ♪כ◔ꜞⱪ⁸Ᵽכ꜡ꜝ♩⁸♪כꜞ  

─♪כꜞ  

⅜fiכ꜡♪ ─ ⌐ ╪≢™ↄ⌂≥╩ ♪כꜞfiכ꜡♪⁸⌐╘√← ⱪכ꜡

≢ ⅞≤╘≡ ╩fiכ꜡♪⁸⅔⌂⁹╢∆ ≢ ∆╢ │⁸ⱪ꜡Ɑꜝ⌐ꜞכ♪⅜

⅝ ╕⌂™╟℮⌐ ╣⧵│♪כꜞ√╕⁹╢∆ ─ ─┼fiכ꜡♪┘╟⅔

♥fi◦ꜛfi⅜ ≢⌂™√╘ ⌐╟╢ ╩ ↑╢↓≤⅛╠⁸Ɑ▬꜡כ♪╩ ⇔

─fiכ꜡♪√╕⁹╢∆⌐℮╟⌐╢∆ ⌐│⁸ꜞ ─♪כ ♥─┼fiכ꜡♪╡╟⌐

fi◦ꜛfi⅜ ∂⁸ ─ ⁸ │ ∆╢↓≤╩ ⌐ ™≡ ╩ ℮↓≤

⅜ ≤⌂╢⁹ 

 

ᵖ ◦☻♥ⱶ ♁ⱨ♩  

⌐ ╦╢♁ⱨ♩►▼▪⌐ ∆╢ ⌂ │ ─ ╡≢№╢⁹ 

ủ☿fi◘כ ☿fi◘כ ⌐╟∫≡☿fi◘כ⅜ ⅛⌂™ ╙№╢⁹ 

ủ☺○ⱨ▼fi☻ ─ⱨ▼כ☿ꜟכⱨ ⌐╟∫≡ ⅜ ⌂╢─≢ ⌐∕─

╩ ∆╢ ⅜№╢⁹ 

ủⱣ♇♥ꜞכ─▬fi♥ꜞ☺▼fi♩ ≤ ⁸ ─ ⁹↓╣╠─ ⌐

│⁸ ╩ ⌐ ∆╢⁹ 

ᵗ ─  

⌐⅔™≡ꜞ☻◒ⱴⱠ☺ⱷfi♩─ ⅛╠⁸ ╠⅛─▪◒◦♦fi♩

⅜ ∂√ ─fiכ꜡♪─ ╩ ╦╣╢⁹ ⌐ ⌐ ╛ ⁸

▬fiⱨꜝ⅜ ∆╢ │ ≤⌂╢⁹ 

 

─ │ ⅔╟┘ ⁸ ⁸∕─ ⱷכ◌כ╛ ╡─

⌂≥╩ ∆╢⁹ ⌐ ≢⅝╢╟℮⌐ ≤⇔≡ ∆⁹ │ ⇔⁸

∆←⌐ ╢↓≤⅜≢⅝╢╟℮⌐∆╢⁹ 

♪כꜞ

╩♪כꜞ⌐fiכ꜡♪ ╡ ↑√
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╩fiכ꜡♪ ™√ ─ ─  

 ⱶ▬♃♪כꜞ 

─fiכ꜡♪ ≢ ⌐ ↕╣≡™╢↓≤│⁸ ה כ꜡♪│╣↓⁹╢№≢

fi╩ ⇔√ ─ ⌐╟╡ ─ ╩ ╢↓≤⅜ ≤⌂╢⁹↓↓≢ ⌂

≤⇔≡│⁸ꜞ ╩fiכ꜡♪ⱶ≤│⁸▬♃♪כꜞ─↓ⱶ≢№╢⁹▬♃♪כ ⌐ ∆

╢⌐№√∫≡─ ⁸ ⁸∕⇔≡ ─♃כ♦√⇔ ⌐ ⇔√ ╩ ∆╢⁹ 

⌐ │fiכ꜡♪⁸⌐℮╟∆ №╢™│ ─ ⅛⌂™ ⌐⅔™≡⁸

≢ ≤↕╣╢ ╩ ≢⅝╢≤ ↕╣≡™╢⁹ 

 

 

  

─fiכ꜡♪ⱶ⌐≈™≡│⁸▬♃♪כꜞ⌐ ─ ≤⇔≡⁸ŋ ─ ⁸o ♪

fiכ꜡ ⁸ɔ ─♃כ♦√⇔ ─ 3 ⌐⅔⅔╕⅛⌐ ↑╠╣⁸↓─ᵑ ᵓ╕≢─ꜞ

╩ⱶ▬♃♪כ ⇔≡ ╩ ╢ ⅜№╢⁹⇔⅛⇔⁸ ≢│ᵒ│ ≢⅝≡™╢⅜⁸

ᵑ≤ᵓ│ ╩ ∆╢ ≤⌂∫≡™╢⁹ ⅎ┌⁸ŋ ─ ⌐≈™≡│ ─

⅜ ⅛─ ⁸∕⇔≡ ┼─ ╩ ╢╕≢─ ⌐ ╩ ∆

╢⁹╕√ᵓ ─♃כ♦√⇔ ⌐≈™≡│⁸ ─ ⌡ ╦∑╛ ⌐ ╦╢

⌂≥ ⌂ ╩ ⇔⁸ ╩ ╢╕≢⌐ ╩ ╩fiכ꜡♪⁸╡╟╣↓⁹╢∆ ℮

≢ ╩ ⅎ╢ │⁸ ≢─ ─ ╩ ⌐ ╣╢↓≤⅜ ≤⌂╢⁹ 

 

 ─ ─  

 ≤◖☻♩─  

 ─ ⌐ ∆╢ ╩ ∆ ≤⇔≡⁸ ⅛╠ ⌐ ╢◖☻♩≤

⁸∕⇔≡ ≤ ∂ ≢ ≢⅝╢ ⅛≥℮⅛⅜ →╠╣╢⁹↓╣╟╡⁸

⌐ ↕╣√ 6 ≡ ╩ ⇔⁸ ⌐ ∆ ᵑ

╩ ⇔√ ⁸ᵒ ⌐ ╩ ≡≡◌ⱷꜝ≢ ∆╢ ≤ᵓ♪꜡כfi⌐╟╢

⌐╟╢ ⌐╟╡⁸ ─ ─ ╩ ∫√⁹ 

 

≢ⱶ▬♃♪כꜞ ─fiכ꜡♪√ ⌐╟╢ ─ ─
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⌐⅔™≡ ┘ ה ה ⌐≈™≡ ⇔√ ╩ ⌐

∆⁹ │ ⅜ 2 ≤ ╙ ⌂ↄ⁸ ╙ ™⁹⇔⅛⇔⁸

ⅎ ─ ⅜№╢⁹ 

↓─ ⅎ ─ ⌐≈™≡⁸ᵒ ⌐╟╢ ≤ᵓ♪꜡כfi⌐╟╢ ╩ ⇔√

╩ ⌐ ∆⁹ ⅛╠─ ◌ⱷꜝ⌐╟╢ ≢│ ─ │ ≢⅝⌂™⁹

╕√ ─ ─ ⅜ ↄ ╕≢─ ⌂ ⅜ ≢⅝⌂™ ⁸

─ ⌐╟╡ ─ ╙ ⇔ↄ⌂╢⁹ ┌╣№≢fiכ꜡♪⁸ ≤─

⌂ ╩ ≢⅝╣┌ ≢ ∆╢ ≤ ⌐ ⅜ ≤⌂╢⁹↕╠⌐

2 ─ ─ ⅎ ─ ⅜ ∆╟℮⌐⁸ᵒ ⌐╟╢ ≢│ ⅜ ↄ⌂╢╒≥

─ ╖⅜ ⅝ↄ⌂╢⅜⁸ᵓ♪꜡כfi⌐╟╢ ≢│⁸ ─ ◘▬☼╛ ╩

⌐ ≈↓≤⅜≢⅝╢√╘⁸ ┘ ─ ─ ⅜⇔ ↄ⌂╢⁹↓╣│◦כꜞfi◓

─╟℮⌐ ─ ↕™ ⌐≈™≡│⁸ ≢─ │ ⌐ ↄ⌂╢√╘⁸♪

╢╟⌐fiכ꜡ ─ ⅜ ↄ⌂╢≤ ⅎ╠╣╢⁹ 

⌐⅔↑╢ ⌐⅔™≡⁸ᵑ ╩ ⇔√ ≤ᵓ♪꜡כfi⌐╟╢ ⌐⅔

↑╢◖☻♩≤ ╩ ⇔√ ─ ╩ ⌐ fiכ꜡♪⁹∆ ⌐╟╢

│ ╟╡ ≢ ∆╢↓≤⅜≢⅝√⁹ ≢fiכ꜡♪⁸≢ ─

─◖☻♩≤ ⌐≈™≡│⁸ ⌐ ∆╢↓≤⌐⌂╡⁸ ⌐ ⌐ ↄ─ ╩

∆╢⁹↓─ ╢╟⌐fiכ꜡♪⁸│ ≢│ ≢ ∆╢↓≤⅜ ≢№╡⁸╕√

─ ⌐≈™≡│ ─ ╩ ⇔⁸ ⌂≥─ ╩ ╡

4 2 3

9 13 11 14 11 14

2 1 0.5

1 0.5 1

1
19m 1,800 2,430

45
GPS

╢╟⌐fiכ꜡♪≥ ─

ᵑ ᵒ ◌ⱷꜝ ᵓ♪꜡כfi ◌ⱷꜝ
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╣╢ ⅜№╢↓≤╩ ⇔≡™╢⁹ 

 

 ◌ⱷꜝ─ ⌐╟╢ ─  

 ⌐ ≢⅝╢ ⌂ │⁸ ⌐ ∂√ ≢№╢⁹⇔⅛⇔⁸

⌐ ╩ ↄ∆╢≤⁸ │ ∆╢ ⌐№╢⁹ ╩ ⌐ ⇔≈≈⁸

╙ ↕∑╢ ≈─ ≤⇔≡⁸◌ⱷꜝ─ ⌐№╢⁹↓╣╟╡⁸ ⌐

╢╟⌐fiכ꜡♪ ─

81

7.5 17m
100

10m

2 4 6 2 4 6

EOS60D(Canon)

≢⅝⌂

⅛∫√

0

5

10

15

20

25

30

35

40

0

2

4

6

8

10

12

14

16

(a)◖☻♩ (b)

◖
☻
♩

fiכ꜡♪

◌ⱷꜝ

fiכ꜡♪
◌ⱷꜝ

fiכ꜡♪≥ ⌐⅔↑╢◖☻♩≤ ─
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↕╣≡™╢ 2000 ─◌ⱷꜝ≤⁸ ─ ≢№╢ 1 ─◌ⱷꜝ╩ ™≡⁸

┘ ─ ╩ ╢╟⌐fiכ꜡♪√⇔≥ ╩ ∫√⁹ ≢ ™√

◌ⱷꜝ≤♪꜡כfi─ ╩ ⌐ ∆⁹ ⌐ ∆╟℮⌐⁸1 ◌ⱷꜝ│ 2000

◌ⱷꜝ≤ ⇔√ ⁸ ─ ≢№╢ 1mm/px ╩ ∆╢ │ 2

≤⌂╡⁸1 ─ │ 4.7 ⅝™ⱷꜞ♇♩⅜№╢⁹ 

⌐ ╩ꜟכ◔☻◒♇ꜝ◒⌐ ╡ ─fiכ꜡♪⁸↑ ⌐╟╡ ⇔√ ─ ◌ⱷ

ꜝ─ ─ ╩ ⌐ ∆⁹ 5m⌐⅔™≡ 2000 │ 1.5mm ╩

∆╢↓≤│ ⇔™⁹1 ─ꜟכ◔☻◒♇ꜝ◒│≢ ╟╡│ ─ ⅜ ⌐

⌂╢⅜⁸ 0.25 ╕≢│ ⅜ ≢№╢⁹↕╠⌐ 5⁸10⁸15 ─ 3

ꜟכ◔☻◒♇ꜝ◒⁸≡™≈⌐ ╩ 2 ⇔⁸ ╙ ⇔™ ≢─ ─

╩⇔√⁹∕─ ⁸1 ≢│ 5m≢│ 0.2 0.7 ⁸ 10m≢│ 0.55 1.45

⁸ 15m≢│ 1.5 ─ꜟכ◔☻◒♇ꜝ◒⁸≢ ╩ ≢⅝╢≤ ↕╣√⁹ 

2000

Phase One iXU1000                            
11608 x 87081.01

53.4x 40mm

Schneider Kreuznach55mm F2.8
150mm F3.5 LS- FS

DJI ZenmuseX5S
5280 x 39562088

17.3 x 13mm

OLYMPUS 
M.ZUIKO DIGITAL 17mm F1.8

DJI M600 Pro DJI Inspire 2

⇔√◌ⱷꜝ≤♪꜡כfi─

2000

32.6m 13.7m

8.7m 11.6m 5.3m 4.0m

15.2 16.4

1mm/px╩ ∆╢ ≤ ─

⇔√ ─ ─

1 ◌ⱷꜝ─ 5m─

≢כ♫ꜗ◐☻╩ꜟכ◔☻◒♇ꜝ◒ ╖ ╪∞

2000 ─ 5m─
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╢╟⌐fiכ꜡♪⁸╡╟╣↓ ╩ ∆╢ ≢⁸ ─ ⌐

↕╣╢ ⌐ ≠™≡ ≤↕╣╢◌ⱷꜝ─ ≤ ⅎ╠╣╢ ╩ ⇔⁸ ╩

⇔√™ │ ─◌ⱷꜝ╩ ⇔⁸◖☻♩╩ ∆╢ │ ≤↕╣╢

╩ ∆╢⌂≥ ─ ⅎ ╩ ╡ ╣╢↓≤╙ ≤⌂╢⁹ 

 

─fiכ꜡♪  ⌐╟╢ ─  

╩fiכ꜡♪ ⇔≡ ─ ╩ ↕∑╢ fiכ꜡♪⁸≡⇔≥ ─ ⅜

→╠╣╢⁹∕↓≢ ─fiכ꜡♪│≢ ⌐ ╦╢ ⌐≈™≡ ∆╢⁹ 

─fiכ꜡♪ ⌐╟╢  

─fiכ꜡♪ ≤⇔≡ →╠╣╢ ╩ fiכ꜡♪⁸│⌐╘√℮ ⅜≥↓⌐™╢

─⅛╩ ∆╢₈ ₉⅜ ≤⌂╢⁹↓╣╩ ⇔≡™╢ ⌐fiכ꜡♪⅜

↕╣≡™╢GNSS⌐╟╢ ≢№╢⁹GNSS│▪ⱷꜞ◌ ⌐╟∫≡ ↕

╣╢ GPS ╛꜡◦▪⁸ ─ ⌂≥─ ≢№╢⁹ ≢⁸ ≢│ ⱦꜟ⁸

⌐ ↕╣√ ⁸ ⅜fiכ꜡♪⁸ ⇔≡™╢ ╛☿fi◘כ ⌐

╩⅝√∆ ⁸ ⅜ ↄ ∆╢⁹↓─√╘ ⅜≢⅝≡™╢ ≢╙ ⅜

⇔ↄ ⇔≡™╢ ╛⁸ ⅜ ⌂ ⌐ ╢ ⅜№╢√╘⁸ ⌐ ∏

─ ╩ ℮ ⅜№╢⁹↓─╟℮⌂ ⅛╠⁸GPS ─fiכ꜡♪─ ╙

↕╣ ╘≡™╢ ⁹ 

 
 

⌐╟╢  

 ⌐≈™≡│⁸ ⌐ ╡⌐ GPS─ ∆╢ ≢ ╢╙─⅜ ⌂™√╘⁸GPS

≢ ⅜ ⅎ╢ ⅜ ™⁹ ⅎ┌⁸ ⌐ ∆╟℮⌐⁸ ≤⌂╢

⌐ ⇔≡⁸ ─fiכ꜡♪⌐ ╩♩כꜟ │fiכ꜡♪⁸≢≥↓╢∆ ≢

⇔⁸ ↕╣√◌ⱷꜝ⌐≡ ∆╢↓≤≢ ╩ ╢↓≤⅜ ≤⌂╢⁹ 

GNSS
30 km/s

SLAM

─fiכ꜡♪ ─
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⌐╟╢  

 ─ ⌐≈™≡│⁸ ─ ╡ GPS─ ⅜ ⅜☻כ◔™⇔ ™⁹↓─ ⌐│

GPS⌐ ⇔⌂™ GPS─ ⅜ ≤⌂╢⁹∕─ ≤⇔≡⁸ ◌ⱷꜝ≢ ↕

╣√ ⅛╠3 ≤◌ⱷꜝ─ ╩ ⌐ ∆╢Visual SLAMSimultaneous 

Localization and Mapping─ ╩ ∆╢⁹ ⌐ ∆╟℮⌐ ⌐ ↕╣

√ ☻♥꜠○◌ⱷꜝ 2 ◌ⱷꜝ ⌐≡ ─ ╩ ⇔≡™╢⁹╕√⁸

⌐ ∆╟℮⌐ ⅝─SLAM ◌ⱷꜝ⌐≡ ┘ ╩ ∫≡™

╢⁹↓╣╟╡⁸ ─ ≈ ≈─ Ⱨ◒☿ꜟ⅜ ≈ ╛ ─ ╩ ⇔⁸ ─

╩ꜞ▪ꜟ♃▬ⱶ≢ ─fiכ꜡♪⁸≢≥↓╢∆ ╩ ⇔≡™╢⁹ 

 

 ⌐ 

╢╟⌐fiכ꜡♪  ─ │⁸ ה ה ╕≢─ ─ ╣╩ כꜞ∞╪

♪♃▬ⱶ╩ ╢╟⌐fiכ꜡♪⁸⇔ ╩ ∆╢↓≤≢ ↕∑╢↓≤⅜

╢╟⌐fiכ꜡♪√╕⁹╢№≢ ≤⇔≡│⁸ ⅜⌂ↄ GPS⅜ ⇔╛∆™ ⅛

╠─ ⌐╟╡⁸ ⌐ ╩∆╢ ╩ ∆╢↓≤⅜ ⅛≈ ≢№╢⁹ 

3.5

⌐╟╢ ─ ה

≢ ⇔√Visual SLAM fiכ꜡♪

☻♥꜠○◌ⱷꜝ ─

◌ⱷꜝ ≤ ─

◌ⱷꜝ⌐╟╢
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─ ⌐ ∆╢  

─ ⌐≈™≡│⁸ fiכ꜡♪ ⅜╕≤╘√₈ fiכ꜡♪─┼

─√╘─ ⱴ♬ꜙ▪ꜟ ₉⅜ ⌐⌂╢⁹ ─ ⌐№√∫≡│⁸

≤ ─ ⁸ ⌂ ╩ ∆╢⁹ ─ ─ ╩ ⌐ ∆ 2)⁹ 

─ ה ─ ♩כ◦◒♇▼♅│ ⁸ ≤

⁸ ─ ─ ⌐╟╡ ∆╢⁹╕√⁸

fiכ꜡♪ ≢│⁸ ⱴ♬ꜙ▪ꜟ ⌐fiכ꜡♪₈≡™⅔⌐(2 ╦╢ ─ ₉─

╩ ⇔⁸ ⇔≡™╢ ⁹ 

 

 

 ─ ─ 2)╩  

   

   

⌐ ♩כ◦◒♇▼♅  

 ⌐  

⌐  

∕─ fiכ꜡♪   4 2)  

 

 

─♩כ◦◒♇▼♅  ─ ⌂2)╟╡  

 

 

 

 

 

 

 

 

 

 

 

 

  

ה  
─  

 
    

◖fi◒ꜞכ♩ ┘ ◖fi◒ꜞכ♩  

ה  ⁸│╡ ─ ◖fi◒ꜞכ♩⌐ ⇔™⅝ ⅜⌂™⅛⁹ ⁸ ⁸

⁸│╡  
       

ה  ─↕┘ ⅜ ≡™⌂™⅛⁹ ⁸ ⁸ ⁸ ⁸│╡         

ה  ─ │ ⅜⌂™⅛⁹ ⁸ ⁸ ⁸│╡       

ה  ◖fi◒ꜞכ♩ ─◖fi◒ꜞכ♩ ⌐ ⁸↕┘⁸⅝ ⁸│ↄ ⁸

│ ╠╣⌂™⅛⁹ ⁸ ⁸ ⁸│╡  
     

ה  ⁸│╡⌐ ⅜⌂™⅛⁹ │╡         
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  Ẽ   ẽ∕─  

ה  ─ ⁸∕─ ≠™√  

 

─ ⅜ ≢╖╠╣╢⁹ 

 ─ ╩ ™√ ─ 2)╩  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⅔╟┘ 2)  
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⌐fiכ꜡♪  ╦╢ ─ 2)  

 

  

http://jada2017.org/
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⌐⅔↑╢ ─ ─  

 

fiכ꜡♪  ─  

╩fiכ꜡♪  ⇔√ │⁸ ⅛╠ ≢ ∆╢↓≤⅛╠ ≤⌂

╢ fiכ꜡♪⁹╢№⅜ ─ ⅝↕╛ ─╕≢─ ⌐╟╡ ↓ⅎ╢ ⅜ ⌂╢

↓≤⅛╠ ╩ ℮⁹ ꜠ⱬꜟ╩ ∆╢↓≤≢ ⌐ⱴfi◦ꜛfi ╛ ┼

─ ─ ⌐ fiכ꜡♪⅝≢⅜≥↓╢∆ ─ ™ ∑ ─ ╩ ∆╢

↓≤⅜ ≢№╢⁹ 

╩ ⇔⁸ ─fiכ꜡♪╢↑⅔⌐ ─ ꜠ⱬꜟ╩ ∆╢⁹ 

 

 ┘  

 ─ │ ─≤⅔╡≢№╢⁹ 

 

   

  ◖fi◒ꜞכ♩ 47  

  ▪ꜟⱵ◘♇◦ ●ꜝ☻ 

5  

 

  

│ JIS -Z-8731₈ ─ ה ₉⌐ ⇔≡ ╩ ∫√⁹ 

fiכ꜡♪ ─ ╩ ≢№╢ 5 ꜞⱦfi◓ ⁸ ┘Ᵽꜟ◖♬כ

⁸ ⌐ ╩ ⌐♄כ◖꜠♃כ♦≡⇔ ∆╢⁹ 

 

 

            

 ⱷכ◌כ   

 RION NL- 62 

-RION DA ♄כ◖꜠♃כ♦ 21 

 

 fiכ꜡♪

fi│ⱴfi◦ꜛfiכ꜡♪  ─ ≢ ∆╢ ⅜№╢◘▬☼≤⇔≡₈ᵑ

fi₉₈ᵒכ꜡♪ fi₉₈ᵓכ꜡♪ ─fi₉כ꜡♪ 3 ≤⇔√⁹ 
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 fiכ꜡♪ 

    

ᵑ ♪꜡כfi 

 

  MATRICE200 

ⱷכ◌כ DJI 

  3800  

 35  

 
⌐ ∆╢√╘─ ╛

╩ ⅎ╢⁹ 

ᵒ ♪꜡כfi  Phantom PRO 

ⱷכ◌כ DJI 

  1400  

 30  

 
╙ ≥└─fiכ꜡♪╢™≡⇔

≈≢№╢⁹ 

ᵓ ♪꜡כfi  MavicPro 

ⱷכ◌כ DJI 

  750  

 2  

 
ⱪ꜡Ɑꜝ⅜ ╘≡ ∟ ┘⅜

≢№╢⁹ 

 

╠⅛fiכ꜡♪ Ᵽꜟ◖♬כ ∆╡ ╕≢ ╣ ≢⁸5 ⁸10 ⁸15

─ 3ⱳ▬fi♩≤∆╢⁹ │ ≢№╢ 5 ╩ ≤⇔ 2 ≤⇔ 3 ⅛╠

7 ╕≢─ 5ⱳ▬fi♩≤⇔√⁹ fiכ꜡♪6-1-2 ─≤⅔╡ 15ⱳ▬fi♩⌐♪꜡כ

fi╩ⱱⱣꜞfi◓↕∑≡ ─ ╩ ℮⁹ 

 │ 6-1-3─≤⅔╡⁸ ᵑ ─ ⌐ ↕ 1.2 ≢ ⁸ ᵒ Ᵽꜟ◖

⌐כ♬ ↕ 1.2m≢ ─ 2 ⌐ ⇔√⁹ 
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fiכ꜡♪   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

fiכ꜡♪  

ᵑ ─ ⌐ ↕ 1.2 ≢  

ᵒ Ᵽꜟ◖♬כ⌐ ↕ 1.2m≢  


