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Motivation: Long-term Planning VS Realtimeness? Can we achieve both?
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Generalization

™~ Overtaking:

Path in overtaking maneuver
- TS~ lane marker IV !
” ~
/ S —— 7 [ ———— S
() 4 Ny
- / L \
/ \ 1 . 0 2 4 6 8 10 12 14 16 18
— — — )_anc marxer 2 Velocity profile in overtaking maneuver
- -~ _ =" =~ I g 1IFF-— —— o0 ——— —T— — — — e R P — —
’ ‘-:-—* 7 osition 11 m——— / > B ego-vehicle speed | |
= reference/g @ | ¥ =05 e
7 ; o - - | ',e \ Q — — speed limit
/7 0 __ W J lane TI[ ¥ ==2¥ .7 = ol | | | | | | | | |
/ s \ 2
v~ _ - \ [ ker I 0 2 4 6 8 10 12 14 16 18
( — — allC IMarker x-direction distance (m)
e Path in overtaking maneuver with short-horizon MPC
\ position | .\ / N / | | | | g| | | | | |
\ ererence X / reference 3 / = 05 :
"""" ’ == <7 OTUNE = ’ - g Y _—— - — — N N S N N N N S S e e e e P PR EE = P I
lane I O > lane II —— > 0
~
== == —= == il . zlt - : " % 7 " E
lane marker I o : : :
—~ Velocity in overtaking maneuver with short-horizon MPC
e IFE— 22— F———F———— A == — — T — 3
~ — — speed limit
C lane markers can be crossed ) C lane markers cannot be crossed ) %‘ 05+ ego-vehicle's velocity |-
- - : + : S
virtual curb Y., virtual curb Yoy virtual curb ¥+ v S o | | | | | | | | |
e ; . 0 2 4 6 8§ 10 12 14 16 18
_ scenario I scenario Il \ scenario IV scenario V x-direction distance (m)
f -, \Y A \ g N - i [ u = .
iy (m ) ) M) Car-following: Straight-going:
\S il r— Path in car-following scenario
virtual adjacent lane car virtual adjacent-lane car 1 ' ' ' ' ' . . . . [— . . .
D B g - _ . III+II‘+II I+I I+I+I+IIII+I+II++IIII+I+III+I M:l. | g 05F
m ’."TD\]\ ."‘T.\' m — m '.";' \’ = IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII > 0
v _'1 J 3 _'E J . . ¢ —L_ J -1 ! ! ! ! ! ! ! ! ! ! -0.5 : : : : : : :
- - — o 1 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6
x-direction distance (m) x-direction distance (m)
0 U e ———— i — | = e e e e e e e e e e e e e e e = - Tt e e e e e — -
k curb curb Jeurd virtual curb Yeurt / L. Sun, C. Peng, W. Zhan, and M. Tomizuka, “A Fast Integrated Planning and Control Framework for

Autonomous Driving”, submitted to IROS2017.




