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₈ ♦♩꜡▬♩ ─♩Ⱨ♇◒₉ 

 

         

     

            

 

 

1 ₈ ◦☻♥ⱶ╩ ╢ ≤∕─ ₉ 

₈ ◦☻♥ⱶ Ⱪכⱶ─ ₉⁸₈ ◦

☻♥ⱶ─◖▪ ₉⁸₈ ─⧵≥☻כⱬ♃כ♦ ₉

⅜ ↕╣╕⇔√⁹ 

₈ ◦☻♥ⱶ Ⱪכⱶ─ ₉≢│⁸Google

─ self- driving car ⁸

≤⇔≡ ─ ⅜ ↕╣⁸ ▬ⱡⱬ

fiꜛ◦כ ⱪ꜡◓ꜝⱶ ─ ≈⌐ ◦☻♥

ⱶ⅜ ╡ →╠╣√↓≤⁸ ◦☻♥ⱶ

⅜ ∟ →╠╣√↓≤⅜ ↕╣╕⇔√⁹ 

 

97.0 97.0 96.0 95.0 

0.2 0.2 0.1

0.3

0.7 0.6

0.5
0.6

2.0 2.0 3.0 4.0 
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₳ ₴↓ ᶥ  

 ꜡▬ꜘꜞ♥▫ ─  
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1  

 

₈ ◦☻♥ⱶ─◖▪ ₉≢│⁸ ◦☻

♥ⱶ─ ╛ ⌐⅔↑╢☿fi◘─ ⁸

ה ה ⅜ ⌐

⌂ ≢№╢↓≤⁸▬fiⱨꜝ ≤ ∆╢↓≤≢

☿fi◘─ ╩ →╢ ≢№╢ ◦

☻♥ⱶ─ ⅜ ↕╣╕⇔√⁹ 

₈ ─⧵≥☻כⱬ♃כ♦ ₉≢│⁸Local 

Dynamic Map LDM ꜗ♅◒♥◐כ▪─⧵⁸╡№⅜

⅜ ↕╣╕⇔√⁹↓─ LDM≢│₈≥╪⌂ ╩ ∆

╢─⅛ ₉₈ │ ♩ⱴⱠ☺ⱷfi℮≤╩♃כ♦₉₈

∆╢⅛ ₉ ─ ⅜№╢↓≤⅜ ↕╣╕⇔√⁹ 

 

2 ₈ ♦♩꜡▬♩ ♩Ⱨ♇◒₉ 

⅜₈ ≤ ₉₈ / ≤

♦☺♃ꜟ ₉₈ ≤│ ₉─ ≢ ╩

⇔⁸∕─ ⅜ ↕╣╕⇔√⁹ 

₈ ≤ ₉≢│⁸ ⅜ , Ⱪכ

☻ ⁸ ☿♇◦ꜛfi ⁸ ◦

☻♥ⱶ ☿♇◦ꜛfi ─ ⁸ ⅜ ↕

╣⁸ ⌂ ─ Ⱪכ☻─ ╛⁸ ⌐│

≤ ⅜ ╣ ≢№∫√↓≤⅜ ↕╣╕⇔√⁹ 

╕√⁸♀Ⱡꜝꜟ⸗כ♃כ☻ ╟╢

≢ ─ ◦☻♥ⱶ╩ ⇔√ ─

Super Cruise ╩ ⇔√ ⸗♦ꜟ

₈Cadillac ╩ꜞꜞכ☻∆╢≤™℮◘ⱪꜝ▬☼

⅜№∫√↓≤⅜ ↕╣╕⇔√⁹ 

₈ / ≤♦☺♃ꜟ ₉≢│⁸♦☺

♃ꜟ ⅜ ∆╢☻Ɑ◦ꜗꜟ▬fi♃꜠☻♩☿♇◦ꜛfi

⌐≈™≡ ⅜№╡╕⇔√⁹ 

₈State- of- the- Art in Self-  Driving Vehicles₉─

≢│⁸ │ ⌐ ∆╢↓≤ ♦☺♃ꜟ

╙ ╘√ ⁸ ⌂ │◒ꜝ►♪⌐ ∆

╢↓≤ ♪ꜝ▬Ᵽ ╙ ≢№╢↓≤ ⁸ Ⱳ♇

◦ꜙ כⱤ♇♥☻ה▬◔─ ─ ₈ ⌐

↑≡₉⅜ ↕╣╕⇔√⁹ 

₈Towards Automation Deployment AdaptiVe 

Automated Driving Applications and Technologies for 

Intelligent Vehicles₉─ ≤⇔≡⁸ ⅛ ⅜ ⇔≡

™╢↓≤⁸SAE꜠ ⱬꜟ ╩ ⇔ ╩

∆ ≢№╢↓≤ ⅜ ↕╣╕⇔√⁹ 

⌐⁸ ₈ Is There Vehicle Automation without 

Accurate Maps?₉─ ≢│⁸ ◦☻♥ⱶ⌐

⌂ ◖fi♥fi♠╩№→⁸ ⌂ ╛

─√╘─ꜝfi♪ⱴכ◒ ╩ ⇔√  Europe─ⱴ◐

◦ⱶהⱨ꜠⸗fi♩ ─₈ ≤ ─ ₉─

⅜ ↕╣╕⇔√⁹ 

╕≤╘≤⇔≡⁸ ◦☻♥ⱶ⌐⅔↑╢♦☺♃ꜟ

─ │⁸ ☿fi◘─ ╩ ∆╢↓≤⁸

╩ ∆╢↓≤⌐№╢≤ ↕╣╕⇔

√⁹ 

₈ ≤│ ₉ HERE BOSH

│≥─╟℮⌂╙─⌂╢⅛≈™≡ ↕

╣╕⇔√⁹ 

HERE ─fiꜛ◦כꜙꜞ♁─ ╛ LIDAR

⌐╟╢ ⁸ ─ ה ה

☻כꜞꜞה ⅛╠ ─♃כ♦ ╙

↕╣╕⇔√⁹ 

כ▪♠ꜟ◌♬◒♥⁸√╕ Safety Pilot Model 

Deployment Ann Arbor Michigan─ ╙№╡

╕⇔√⁹ ⇔√ Ⱪכ◌⁸│⌐ ⁸

Ɫכ♪Ⱪ꜠⁸◐כ ◦☻♥ⱶ SPaT⁸

◦☻♥ⱶ⅜ ↕╣⁸ ⇔√ ⌐

≈™≡ ↕╣╕⇔√⁹ 
    ◦☻♥ⱶ┼─  

 General Moters ─ ⌐  
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╛ ─√╘─ ↕╣√♦☺♃ꜟ ⅜ ↕╣≡™╕∆⁹∕↓≢⁸∕─ ≤⌂╢ ≢

№╢₈ ≤ ⸗♦ꜞfi◓₉⌐≈™≡⁸ ⅛╠ ⌐╦√╡⁸▪☺▪ ─

⌐⁸╦⅛╡╛∆ↄ ⇔≡™√∞ↄ↓≤⌐⇔╕⇔√⁹ 

 

Ḩ  

╩ ∆╢ ≤⇔≡ ◙כ꜠ Mobile 

Laser Scanner: 1⅜ ↕╣╢╟℮⌐⌂∫≡⅝╕⇔

√⁹ │◙כ꜠ ╩∕─╕╕ ♃כ♦ ∆

╢↓≤⅜≢⅝╢─≢⁸ ╛ ⌐ ≢⅝╢∞↑

≢⌂ↄ⁸ ╛∕─ ─ ⌐ ↕╣≡™╢

─ ⌐ ∆╢↓≤⅜≢⅝╕∆⁹ 

│ ─◙כ꜠ ≤⁸ ≢◙כ꜠ ╠╣

≡™≈⌐♃כ♦╢ ⌐↔ ™√⇔╕∆⁹ 

 

 

─◙כ꜠  ▪☺▪ ( ) GeoMasterNeo  

 

─◙כ꜠   

 ♫ꜗ◐☻◙כ꜠ה

 ≢ ⇔⌂⅜╠☻◐ꜗfi∆╢↓≤⌐╟╡⁸ ⅔

╟┘∕─ ╩ ⇔╕∆⁹ 

                                                      
1 ) ≤™℮ ⅛╠⁸ MMS│◙כ꜠ Mobile 

Mapping System≤╙ ┌╣╕∆⁹√∞⇔MMS⌐│꜠כ◙╩

⇔⌂™♃▬ⱪ╙ ╕╣╕∆─≢⁸ ≢│ ≥◙כ꜠ ⇔

╕∆⁹ 

 

≢◙כ꜠ │♫ꜗ◐☻◙כ꜠╢╣╠™

∆╢♃▬ⱪ≢⁸ ╛ ⌂≥─ ─ ╙ ℮↓

≤⅜≢⅝╕∆⁹ 

≢♫ꜗ◐☻◙כ꜠ │♃כ♦╢╣╠ ╕≢─ ≤

⅔╟┘☻◐ꜗfi ≢∆⅜⁸ / ◦☻

♥ⱶ≢ ╠╣╢ ה ≤ ╖ ╦∑╢↓≤⌐╟╡

╩ ≈ ⌐ ↕╣╕∆⁹ 

─◙כ꜠│≢◙כ꜠ ╡ ↑ ⅜ ≢∆⁹

⌐☻◐ꜗfi⇔√ ⅜ ─ ╩ ∆╢ ≢

≢∆⅜⁸ ╛ ⌂≥ ─ ⌐ ⌂

╩♃כ♦─ ∆╢↓≤⅜≢⅝╕∑╪⁹ ⌐ ⇔≡

╩ ≈╟℮⌐ ╡ ↑╠╣╕∆⁹ 

─♃כ♦ √≤ⅎ┌ m2№√╡─

│Ɽꜟ☻꜠כ♩ №√╡─ ⁸☻◐ꜗfi꜠כ

♩ №√╡─ ⁸ ╡ ↑ ↕≤ ⁸⅔╟┘

≢ ↕╣╕∆⁹Ɽꜟ☻꜠כ♩⅜ כ♦┌╣↑

♃ ╙ ↄ⌂╡╕∆⁹√∞⇔ ─☻◐ꜗfi

│☻◐ꜗfi꜠כ♩≤ ≢ ╕╡╕∆⁹ ⌐ ≢

∆╢ │☻◐ꜗfi ⅜ ↄ⌂╡╕∆─≢ ⅜

≢∆⁹ 

─♫ꜗ◐☻◙כ꜠ ≤

╙ ≢∆⁹ ⌐ ─ ╩◙כ꜠™ ℮╒≥

│ ⇔╕∆⅜⁸ ⌐⅔™≡│ ─

┼─ ╩ ╩◙כ꜠─☻ꜝ◒╢⅝≢ ∆╢

⅜№╡╕∆⁹ 

ה /  

 ─ ≤ ה ╩

╖ ╦∑√╙─≢∆⁹ ⌐◙כ꜠─ ═⁸

⁸ ⌐ │ ╛ ─ ≢ ⅛╠─ ⅜

≢⅝⌂⅛∫√╡⁸ⱴꜟ♅Ɽ☻─ ╩ ↑√╡⇔╕

∆─≢ ─ ╩ ℮ ⅜ ≢∆⁹ ↄ─◦

☻♥ⱶ≢│ ☿fi◘╩ ⌐ ⇔≡™╕∆⁹╕√

─ ─ ╩ ∆╢√╘⌐ ≈─ ▪

fi♥♫╩ ∆╢◦☻♥ⱶ╙№╡╕∆⁹ 

 ꜝⱷ◌ה

│≢♫ꜗ◐☻◙כ꜠  │ ╠╣╕∆⅜ ╩ ╢

⌐♃כ♦♫ꜗ◐☻◙כ꜠⁹╪∑╕⅝≢⅜≥↓ ╩ ∆

╢√╘⌐│ ◌ⱷꜝ≢ ⅔╟┘∕─ ─ ╩

⇔⁸ ⌐╟∫≡ ∆╢ ⅜№╡╕∆⁹ 

 ╕√ ╠╣√ ⅛╠ ⅜ ⅛╩ ∆╢↓≤⅜

⇔™ ╩♃כ♦♫ꜗ◐☻◙כ꜠⁹∆╕╡№⅜ ∆╢
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◦☻♥ⱶ≢│⁸ ⌐ ⇔√ ⌐ ╩♃כ♦

⇔√╡⁸ ≥♃כ♦ ♃כ♦ ↕∑≡

⇔√╡∆╢↓≤⅜ ≢∆ ⁹ 

 
◙כ꜠  ≤ ◌ⱷꜝ ─  

 

 ∆╢◌ⱷꜝ│ ─♦☺♃ꜟ◌ⱷꜝ─ ⁸

◌ⱷꜝ⅜ ↕╣≡™╕∆⁹ 

 

 

 ◌ⱷꜝ ≤  

≢◙כ꜠  ╠╣╢╙─ 

ה ♃כ♦ ⱳ▬fi♩◒ꜝ►♪  

≢◙כ꜠  ╠╣╢ ─ ≢∆⁹ ⅜

™╒≥ ╩ ⌐ ♃כ♦⁸⅜∆╕⅝≢⅜≥↓╢ ⅜

ⅎ╢≤ ◖☻♩⅜⅛⅛╡⁸Ɫfi♪ꜞfi◓╙ ⇔ↄ⌂

╡╕∆⁹ 

 ⌂⅔⁸ ₁─ ⌐│ ≤⇔≡ ╩ ⇔╕∆⁹

╕√ ⌐ ⇔√◌ⱷꜝ ╩ ⇔≡ ⌐ ╩

∆╢↓≤╙ ≢∆ ⁹ 

ה  ♃כ♦

│≢◙כ꜠  ≤⇔≡ ─ כ♦

♃╩ ╢↓≤⅜≢⅝╕∆⁹ ⌂ / ╩

⇔√ │◙כ꜠ ⌂ ♃כ♦ ≤⇔≡

≢∆⁹ 

ה  ♃כ♦

 ⌐ ═√◌ⱷꜝ≢ ╠╣╢ ─ ⁸ ─○ꜟ

♁ ╩ ╢↓≤⅜≢⅝╕∆⁹○ꜟ♁ │ ─

○ꜟ♁ ≤ ⌐◌ⱷꜝ ≤ ⅛╠ ╠╣╢

⸗♦ꜟ╩ ╖ ╦∑≡ ⇔╕∆⁹ ⅜ ™

│ ─ ≢№╢ ⅛╠ ○ꜟ♁ ╩

∆╢↓≤╙ ≢∆ ○ꜟ♁ ⁹ 

○ꜟ♁│ ─ ╩ ↑∏ ╩ ≢⅝╢

╒⅛⁸◌ⱷꜝ ⅜ ⇔™♩fiⱠꜟ ≢╙ ∆╢

↓≤⅜≢⅝╕∆ ה ⁹ 

 

♁ꜟ○כꜝ◌  ≤ ○ꜟ♁  

 

 ♩fiⱠꜟ ╡ ─ ○ꜟ♁  

▪☺▪  

   (  ) 
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˗   Ḭ˘  

─ ⅜ ╦╣⁸

≤ ⅜ ╩ ┌⇔√⁹ │

─ ╘╠╣╢ ╩ ╖ ≢│

─ ╣ ▪ⱬⱡⱵ♇◒☻ ⌐ ℮↕╩ ∂Ⱪ꜠כ◐

─ ╩ ╣√─≢№╤℮⁹ 

│∕─ ₁─ ≢ ⌐ ⅜

∆╢⅜⁸ ─ ↄ │ ⌂╙─≢№╡⁸

│ ─ ─ ⌐ ∆╢≤ ⌐⁸│╢⅛⅛⌂

√─ ╩ ⅎ≡ ╩ ╘⌂↑╣┌⌂╠⌂™⁹ 

─ ╩ ⅎ╢ ⁸ ╙ ⌂ │ ⅜

╢≤™℮↓≤≢№╢⁹ ─ⱬⱦכⱩכⱶ

⌐ ╕╣╢ ─ │ ╡ ↑ ≢│Ⱨכ◒

─ ≤⌂∫≡™╢ ⁸

⁹ ⅜ ∫≡╙ ─ ⅜

┘√√╘⌐ │ ╠⌂⅛∫√⅜ ≈™⌐

⅛╠ ⌐ ∂√⁹ ╩ ╗↓≤─≢⅝

╢ ││∫⅝╡⇔≡™╢─≢⁸ ≡

╩⇔√≤⇔≡╙ ⅜ ∫≡™ↄ─│ ≢№╢⁹

≢│ ⌐ ─ / ⌐⌂╢

≤ ↕╣≡™╢⁹ ⅜ ╢≤™℮↓≤│

⅜ ╢↓≤≢№╡⁸ ╙

∆╢≢№╤℮⁹ 

↓─ ⌐≥─╟℮⌐ ∆╢─⅛⌐≈™≡

⌂ ⅜№╢∞╤℮⅛⁹ │

≢│⌂ↄ⁸Ⱪכ♃fi ⅜ ⅎ≡™╢

─ ╩ ∆═⅝≢№╢≤ ℮⁹

⅜ ╢↓≤│ ⅜ ╢≤™℮↓≤≢№╢⅜⁸

╡─ ≢ ⌂ ╩ ╛∆

♅ꜗfi☻≢╙№╢⁹ ⌐ ⇔√ ⌐╟╡

⌂ ⁸ ꜝ♇◦ꜙ⁸ ⅜ ↓∫√⁹

⅜ ₁⌐ ╢≤™℮↓≤│ ╛ ⌐ ╟╡

╙╝≤╡⅜≢⅝╢↓≤≢№╢⁹ ╩ ↕∑╢

↓≤⌐╟╡ ╙ ⌐ ╠↕⌂™↓≤╙ ≢

№╤℮⁹ │ ™↓≤┌⅛╡≢│⌂™≤™℮

⅝⌂ ⅎ ╩╙∫≤ ∆═⅝≢│⌂™∞╤℮

⅛⁹ 

╩ √ ⁸ √╡ │

⌐│ ⇔≡™⌂™⁹ 

№╢ ⌐╟╣┌ √╡ ─ │⁸

ⱡꜟ►▼▬ ⁸ ꜟ◒☿fiⱩꜟ◓

⁸ ◦fi●ⱳכꜟ ⁸ ☻▬

☻ ≤⌂∫≡™╢⁹™∏╣╙ │

≢№╢⁹ 

─ │ ≢ ╙ ╖

╛∆™ ⁸ ⌐ ╕╣√ ⌂ ─≢⅝╢ ╩

∆═⅝∞≤ ℮⁹ ─ ≢⇔√⁹

  

 

 

⅔─☻כꜙ♬ ↑ ⌐ ⅜№╡╕⇔√╠⁸ ⌐ ─ ╩↔ ↄ∞↕™⁹
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