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sensor input

object detection

planning and decision

control 

actuators

vehicle motion

t := t + dt
images

objects

desired motor torque, brake pressure, steering actuator current

actual  motor torque, brake pressure, steering actuator current

new position, velocity, steering angle

leader vehicle position, relative velocity and acceleration
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T�U VXWXU VXY.Z [�VX\7].[�^ _�U VXY�`�U `�[a` b [cVXWX[�^ WedX^ f�g \ WXhX^ \�U VeU Vcb \ Z Z U Yc\ Vcb�i�\ jXU g Z \�[cdXdXZ U g [ b U f�VX`7k ` \ \

\ l Y�lRm n	U g _�].[�VXVX`�\ b1[�Z l�o�p q r l�TRf�^�f�hX^�dXhX^ dRf�` \�s�\�hX` \�tcnud,fcU V�b `�\ v�b ^ [�g b \ W�s�U b j7f�hX^�` b \ ^ \ f

g [�].\ ^ [a` wX` b \ ]x[cVXWyd,\ ^ z f�^ ]�[a{�fchXY�jeb ^ [cVX` z f�^ ]�fcz�[�Z Z�tcnJd,fcU V�b `�b jX[cb	Z U \�g Z fc` \�b f$b jX\

Yc^ f�hXVXWadXZ [�VX\ l�|�VXZ wa` b ^ [cU Y�jcb�Z [�VX\�].[�^ _�U VXY�`�[�^ \	g f�VX` U WX\ ^ \ WaU V$b jX\	g hX^ ^ \ V�b�].f�WX\ Z l

}
hX].].[c^ U ~ U VXY�•Rb jX\�WX\ b \ g b U f�Ve[�VXW�b ^ [cg _�U VXY$fcz�` b ^ [cU Y�jcb	Z U VX\ `�f�V�b jX\7Y�^ fchXVXWes�f�^ _�`	[c`

z fcZ Z f s�` €

•
l�n�\ b \ g b�` b ^ hXg b hX^ \ W�t�n�d,fcU V�b `�U V$b jX\	g hX^ ^ \ Vcb�z ^ [c].\cl

‚
l�ƒ�\ ].f i�\	t�n�d,fcU V�b `�Z f�g [cb \ Wa[�„Rf i�\�b jX\	^ f�[cW$z ^ f�]Jb jX\	tcn�d,fcU V�b�Z U ` b l

tXl�T�U VXWaZ U VX\	` b ^ hXg b hX^ \ `�„cw�d,\ ^ z f�^ ].U VXY�[${�f�hXYcjab ^ [�VX` z fc^ ]…f z1[cZ Z�` \ Z \ g b \ Wetcn†dRf�U Vcb ` l

‡�jXU `�wXU \ Z WX`�[cZ Z�Z U VX\ ˆ Z U _c\	` b ^ hXg b hX^ \ `	[c„,f i�\7[$g \ ^ b [�U Vab jX^ \ ` jXfcZ We[�VXWawXU \ Z WX`�b jX\ U ^�tcn

Z f�g [cb U fcVX`�„�w.hX` U VXY7[	Z U VX\�‰Xb�z fc^1[�Z ZXg f�Vcb ^ U „Xh�b U VXY	t�nŠd,fcU V�b ` l�‡�jXU `1[�dXdX^ fc[�g j.U `1‹�hXU b \

[cg g hX^ [cb \�[�VXW.\ Œ$g U \ Vcb1z f�^�b jX\�tcnŠd,fcU V�b `�f�V�b jX\�Y�^ fchXVXW,l1{�f�hXYcj�b ^ [cVX` z f�^ ]N[�VXW.Z U VX\

‰Xb�dX[�^ [c].\ b \ ^ `�WX\ b \ ^ ].U VX\�b jX\	‹�hX[�Z U b waf z�b jX\�z f�hXVXWaZ U VX\ ` l

pXl�|�VXg \�U V�b ^ [cg _�U VXY�].f�WX\ •cfcVXZ w	[�VX[c^ ^ f s•dX[�^ b�[c^ f�hXVXW�b jX\�[c^ \ [�s�jX\ ^ \1b jX\1Z [c` b�Z U VX\�` \ Ycˆ

].\ V�b�jX[�`�„,\ \ V$z fchXVXWaU `�` \ [c^ g jX\ W$z f�^1b jX\�Z [�VXWX].[c^ _Rl�‡�jX\	f b jX\ ^�[�^ \ [�`�[�^ \�` \ [�^ g jX\ W

z fc^�VX\ s�Z U VX\ ` l1‡�jX\	` \ [c^ g j�[�^ \ [.U `�dX^ \ WXU g b \ Wai�U [.Ž	[cZ ].[�V.‰RZ b \ ^ l

•=\7hXd,WX[ b \7Z U VX\	WX[cb [$U Vcb f$fchX^�].[cdaz ^ f�]Jb jX\�Z [cVX\7].[c^ _�U VXYc`�\ i�\ ^ w�z ^ [c].\7hX` U VXY$fcVXZ w

b jX\	` b \ \ ^ U VXY�[�VXYcZ \	[cVXW$b jX\�i�\ Z f�g U b waU V.b jX\�‰R^ ` b�` b \ d=k b U ].\�hXdRWX[cb \ r l�• Vab jX\	` \ g fcVXW�` b \ d,•

s�\7].[ b g j�b jX\7fcZ W�Z [�VX\	U V�z f�^ ].[ b U f�VaU Vab jX\7].[�das�U b j�fchX^�g hX^ ^ \ Vcb	Z [�VX\	U V�z f�^ ].[ b U f�Va[cVXW
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