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x"s�q;{}n$z�spz�§S¾�spˆ‰{‰§�s�q;{}n$zÐÄ�u;n�x_v&•;•�o!npu�v&Œ9¬�v&§�§(v&§

•w•�•wqwv&Œ •"ÂHl�v&•wq;{‰z(Š {‰•tsp{‰Œ�v&§ s�qtÒ
z�§�{‰z(Š�v"u;u;npu7•+{‰z q;y(vS•w•�•wqwv&Œ Á�z�§(v"utqwv&•wqKspz�§ Š${}¾�{‰z(Š>x_n$z�Ò
§(v&z�x_vÐo!npu

{}q;•4x_npu;u;v&x_q4¬�v&y�s&¾�{}n$Á(uK¬'• v_Ñ�v&x"Á(q;{‰z(Š q;y(v�•w•�•wqwv&Œ rK{}q;y •wv&ˆ}v&x_qwv&§ {‰z(Ä�Á(qD•;{}q;Á�s�q;{}n$z�•"ÂKÔ(u;n$Œ spˆ‰ˆ�npoÀq;y(v

qwv&•wq9spx_q;{}¾�{}q;{}v&•"•�qwv&•wq9x"sp•wv §(v&•;{}Š$z {‰•Ssp•;•;{}Š$z(v&§ §(v&x"{‰•;{}¾pv {‰Œ�Ä�npu;q;spz�x_vpÂ l�v&•wq9x"sp•wv §(v&•;{}Š$z §(v"qwv"u7Œ {‰z(v&•

q;y(v�Ã'Á�spˆ‰{}q-• npoÀq;y(v9qwv&•wq"•�•;{‰z�x_vSq;y(v�•wv&ˆ}v&x_q;{}n$z npoÀq;y(v9qwv&•wq¨§�s�q;s�•�qwn ¬�v�Á�•wv&§ qwn qwv&•wq4q;y(v9qwv&•wq4np¬�¿wv&x_q"•

v&•wq;s�¬�ˆ‰{‰•;y q;y(vÐ|�{‰z�§�•(•;x_npÄ�vSspz�§ q;y'Á�•+q;y(vSÄ�v"u;o!npu7Œ spz�x_v¨npoÏq;y(vSqwv&•wq"Â
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¾pn$ˆ‰Á(q;{}n$z�s�u;•9qwv&•wq;{‰z(ŠS{‰•Ïx7y�s�u7spx_qwv"u7{}Þ"v&§ ¬'•�q;y(vDÁ�•wvtnpo�Œ�v"q;s�ƒ-y(v&Á(u7{‰•wq;{‰xt•wv&s�u7x7y qwv&x7y�z�{‰Ã'Á(v&•Ïo!npuÀqwv&•wq

x"sp•wv�Špv&z(v"u7s�q;{}n$z�Â>lDy(v>qwv&•wqSsp{‰Œ x_n$z�•;{‰§(v"u;v&§ {‰•4qwu7spz�•wo!npu7Œ�v&§ {‰z�qwn spz npÄ�q;{‰Œ {}Þ&s�q;{}n$z Ä�u;np¬�ˆ}v&Œ Â9lDy(v

qwv&•wq�np¬�¿wv&x_q;•>{‰z(Ä�Á(qS§(n$Œ sp{‰z o!npu7Œ •9q;y(v •wv&s�u7x7y •wÄ�spx_v {‰z rKy�{‰x7y qwv&•wq>§�s�q;s q;y�s�q�oÅÁ�ˆÇÒ
ˆ‰•¨q;y(v u;v&•wÄ�v&xÍƒ

q;{}¾pv�qwv&•wq9sp{‰Œ {‰•Ð•wv&s�u7x7y(v&§ o!npu&Â�‚¨Á(v qwn q;y(v z(n$z�ƒ-ˆ‰{‰z(v&s�u7{}q-• npot•wnpo!q-rts�u;v ÊÅ{}o�ƒ-•wq;s�qwv&Œ�v&z�q;•"•Ïˆ}n'npÄ�•¨v"q;x�ÂæÌ

q;y(v>x_n$z�¾pv"u7•;{}n$z npoHqwv&•wq¨Ä�u;np¬�ˆ}v&Œ •K{‰z�qwn npÄ�q;{‰Œ {}Þ&s�q;{}n$z q;sp•w|�•¨Œ�n$•wq;ˆ}• u;v&•;Á�ˆ}q;•4{‰z x_n$Œ�Ä�ˆ}v_Ñ�•�§�{‰•;x_n$z�q;{‰z�ƒ

Á(n$Á�•"•�spz�§ z(n$z�ƒ-ˆ‰{‰z(v&s�uÐ•wv&s�u7x7y •wÄ�spx_v&•"Â>lDy(v"u;v"o!npu;vp•�Œ�v"q;s�ƒ-y(v&Á(u7{‰•wq;{‰x>•wv&s�u7x7y Œ�v"q;y(n�§�•¨s�u;v�v&Œ�Ä�ˆ}n�•pv&§�•

vpÂãŠ(Â v"¾pn$ˆ‰Á(q;{}n$z�s�u;• spˆ}Špnpu7{}q;y�Œ •"•À•;{‰Œ�Á�ˆ‰s�qwv&§ spz�z(v&spˆ‰{‰z(Š npu>q;s�¬�n'n •wv&s�u7x7y�Â Î…z n$Á(u>r²npu;|
•Àv"¾pn$ˆ‰Á(q;{}n$z�ƒ

s�u;• spˆ}Špnpu7{}q;y�Œ •Ds�u;v9Á�•wv&§ qwn Špv&z(v"u7s�qwv9qwv&•wq4§�s�q;s ¬�v&x"spÁ�•wvSq;y(v&{}uDu;np¬�Á�•wq;z(v&•;•Dspz�§ •;Á�{}q;s�¬�{‰ˆ‰{}q-• o!npuKq;y(v

•wn$ˆ‰Á(q;{}n$z npoD§�{Çß�v"u;v&z�qÐqwv&•wq9q;sp•w|�•�y�sp•9spˆ}u;v&sp§(• ¬�v"v&z Ä�u;n�¾pv&z {‰z Ä�u;v"¾�{}n$Á�•Ðr²npu;|
•�vpÂãŠ(Â ç v"Špv&z(v"u�spz�§

‹4u;n�x7y�q;Œ spz�z Æ½„�È¶Â

ª z'Á�Œ9¬�v"u+npoCÄ�s�Ä�v"u7•+y�s&¾pv9¬�v"v&z Ä�Á(¬�ˆ‰{‰•;y(v&§ {‰z q;y(vSˆ‰sp•wq+•pv&s�u7•DrKy�{‰x7y y�s&¾pv9•;Á�x"x_v&•;•woÅÁ�ˆ‰ˆ}• s�Ä�Ä�ˆ‰{}v&§

v"¾pn$ˆ‰Á(q;{}n$z�s�u;• spˆ}Špnpu7{}q;y�Œ •4o!npuÐqwv&•wqS§�s�q;s Špv&z(v"u7s�q;{}n$z�Â�lDy(v"• y�s&¾pv�Ä�Á(u7•;Á(v&§ ¾�s�u7{}n$Á�•Kqwv&•wqÐŠpn$spˆ‰•ÐrK{}q;y

§�{Çß�v"u;v&z�q�qwv&•wq�Œ�v"q;y(n�§�•"á ç npu;| n$z q;y(v spÁ(qwn$Œ s�q;{}n$z npoKqwv&•wq�§�s�q;s Špv&z(v"u7s�q;{}n$z o!npu •wqwu7Á�x_q;Á(u;v qwv&•wq;•

{‰•�Œ�n$•wq�rK{‰§(v&•wÄ�u;v&sp§�•�vpÂãŠ(Â èpn$z(v&•�v"q"ÂÏspˆéÂ+ÆëêpÈ¶•Hl�u7spx_v"• Æã®�È¶•Àç v"Špv&z(v"u�v"q"ÂÀspˆéÂtÆã­�È¶Â Ô�Á(u;q;y(v"u�r²npu;| §(v_ƒ

Ä�ˆ}n�•�•tv"¾pn$ˆ‰Á(q;{}n$z�s�u;• spˆ}Špnpu7{}q;y�Œ •to!npuDqwv&•wq;{‰z(Š z(n$z�ƒ¶oÅÁ�z�x_q;{}n$z�spˆ�Ä�u;npÄ�v"u;q;{}v&•"•(•;Á�x7y sp•D•;s�o!v"q-• x_n$z�•wqwu7sp{‰z�q;•

ÊÅl�u7spx_v"• Æã®�ÈÅÌ¨npu9q;{‰Œ {‰z(Š x_n$z�•wqwu7sp{‰z�q;• Ê!ç v"Špv&z(v"u�spz�§ « Á(v&ˆ‰ˆ}v"u Æãì�È¶•H‹4u;n$•;•Sv"q"ÂCspˆéÂ²Æã†�È¶•ÏâNÁ�•;x7y�z(v"u9spz�§

í

n$•;•;spˆÀÆã°�ÈÅÌ7ÂNlDy(vDÒ�q;z(v&•;•²oÅÁ�z�x_q;{}n$z�•²s�u;v¨¬�sp•wv&§ n$z q;y(vÐx"spˆ‰x"Á�ˆ‰s�q;{}n$z npo�s>§�{‰•wq;spz�x_v4qwn>q;y(v¨¾�{}n$ˆ‰s�q;{}n$z npo

q;y(vK•;s�o!v"q-• x_n$z�§�{}q;{}n$z�•Ànpu&•�o!npuHq;y(vKqwv&Œ�Ä�npu7spˆ(¬�v&y�s&¾�{}n$Á(uÀqwv&•wq"•'n$z q;y(vKŒ�v&sp•;Á(u;v&Œ�v&z�qNnpo�q;y(vDv_Ñ�v&x"Á(q;{}n$z

q;{‰Œ�v&•+o!npuDq;y(vÐqwv&•wq4§�s�q;s�Špv&z(v"u7s�qwv&§�Â

lDy(vÐs�Ä�Ä�ˆ‰{‰x"s�q;{}n$z npo�v"¾pn$ˆ‰Á(q;{}n$z�s�u;• qwv&•wq;•+o!npuDoÅÁ�z�x_q;{}n$z�spˆ�Ä�u;npÄ�v"u;q;{}v&•t{‰•+z(npqtrK{‰§(v&•wÄ�u;v&sp§�ÂNk�{‰z(Š$Á�ˆ‰s�u

r²npu;| ¬'• u;v&•wv&s�u7x7y(v"u7•S•;Á�x7y sp•Sèpn$z(v&•¨v"q"Â�spˆéÂHÆëêpÈHs�Ä�Ä�ˆ‰{}v&•Kv"¾pn$ˆ‰Á(q;{}n$z�s�u;• spˆ}Špnpu7{}q;y�Œ •4qwn Špv&z(v"u7s�qwv�qwv&•wq

§�s�q;s o!npuSo!npu7Œ spˆ‰ˆ}• •wÄ�v&x"{ÇÒ�v&§ qwv&•wq9x"sp•wv&•"Â Î…z�{}q;{‰spˆCr²npu;| rKy�{‰x7y spˆ‰ˆ}n�rK•Ðx_n$Œ�Ä�ˆ}v"qwv spÁ(qwn$Œ s�q;{}n$z npo²q;y(v

oÅÁ�z�x_q;{}n$z�spˆÏqwv&•wq"•ÏrK{}q;y(n$Á(qÐÁ�•;{‰z(Š o!npu7Œ spˆH•wÄ�v&x"{ÇÒ
x"s�q;{}n$z qwv&x7y�z�{‰Ã'Á(v&•Ðrtsp•SÄ�u;v&•wv&z�qwv&§ ¬'• ±tÁ(v&y�ˆ}v"u9spz�§

ç v"Špv&z(v"u ÊwÆÇ¯_ÈHspz�§ Æã€�ÈÅÌ7Â�Î…z q;y(v>o!n$ˆ‰ˆ}n�rK{‰z(Š(•�r²v�Ä�u;v&•wv&z�qÐspz z(v"r s�Ä�Ä�ˆ‰{‰x"s�q;{}n$z s�u;v&s o!npuÐv"¾pn$ˆ‰Á(q;{}n$z�s�u;•

oÅÁ�z�x_q;{}n$z�spˆ�qwv&•wq;{‰z(Š(áHspÁ(qwn$Œ s�q;{}n$z npoÏq;y(vÐoÅÁ�z�x_q;{}n$z�spˆ�qwv&•wqDnpoÏq;y(vÐ¬�u7s�|pv9sp•;•;{‰•wq;spz�x_v9•w•�•wqwv&Œ Â

î
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ª4•�x_n$z�•;{‰§(v"u;v&§S{‰z¨q;y(vHÄ�u;v"¾�{}n$Á�•�•wv&x_q;{}n$z�•"•�q;y(vNs�Ä�Ä�ˆ‰{‰x"s�q;{}n$z¨npo�q;y(vH¬�u7s�|pvNsp•;•;{‰•wq;spz�x_vN•w•�•wqwv&Œ {‰•�x_n$Œ�Ä�ˆ}v_Ñ

¬�v&x"spÁ�•wv>npo²s y'Á(Špv�z'Á�Œ9¬�v"u¨npo²Ä�n$•;•;{}¬�ˆ}vSqwv&•wqS{‰z(Ä�Á(q;•"•�§�Á(v�qwn q;y(v {‰z�qwv"u;oÅspx_v&•¨qwn Œ spz�• •wv&z�•wnpu7•Ðspz�§

~

©tË4•"ÂHlDy(vÐ§(v&Œ spz�§(v&§ Ã'Á�spˆ‰{}q-• npo�q;y(v

~

©tË9¼½•D•wnpo!q-rts�u;vSu;v&Ã'Á�{}u;v&•²v_Ñ�qwv&z�•;{}¾pvÐqwv&•wq;{‰z(Š�npoCq;y(vS•w•�•wqwv&Œ Â

ï

n�r²v"¾pv"u&•4qwv&•wq x"sp•wv §(v&•;{}Š$z {‰• §�{ÇÓ x"Á�ˆ}q"•tq;{‰Œ�v_ƒ-x_n$z�•;Á�Œ {‰z(Š spz�§ x_n$•wq;ˆ}•pÂ k'n q;y(v np¬�¿wv&x_q;{}¾pv npoSq;y(v

v"¾pn$ˆ‰Á(q;{}n$z�s�u;• oÅÁ�z�x_q;{}n$z�spˆ�qwv&•wq¨{‰•+qwn spÁ(qwn$Œ s�qwv�qwv&•wq4x"sp•wv>§(v&•;{}Š$z�ÂNÎ…z npu7§(v"uDqwn spx"x_n$Œ�Ä�ˆ‰{‰•;y q;y�{‰•Dsp{‰Œ •

q;y(v²Ä�u;np¬�ˆ}v&Œ npo�qwv&•wqÀx"sp•wv+§(v&•;{}Š$z9o!npuÏq;y(vts�Ä�Ä�ˆ‰{‰x"s�q;{}n$z9{‰•�qwu7spz�•wo!npu7Œ�v&§>{‰z�qwn¨spz9npÄ�q;{‰Œ {‰•;s�q;{}n$z9Ä�u;np¬�ˆ}v&Œ Â

l�n §(n q;y�{‰•"•�q-r²n Ä�u;np¬�ˆ}v&Œ •Dy�s&¾pv�qwn ¬�v9•wn$ˆ}¾pv&§�ÂDÔÏ{}u7•wq"•
s u;v"Ä�u;v&•wv&z�q;s�q;{}n$z npoÀqwv&•wq4{‰z(Ä�Á(q;•D{‰z s •wv&s�u7x7y

§(n$Œ sp{‰z y�sp•Kqwn ¬�v>§(v&•;{}Š$z(v&§�ÂÐk'v&x_n$z�§�•�spz sp§(v&Ã'Á�s�qwv�Ò�q;z(v&•;•KoÅÁ�z�x_q;{}n$z qwn v"¾�spˆ‰Á�s�qwv�q;y(v>qwv&•wq¨u;v&•;Á�ˆ}q;•

y�sp•+qwn ¬�v¨o!n$Á�z�§�ÂHÔÏ{‰z�spˆ‰ˆ}•p•�q;y(v&•wv9x_n$Œ�Ä�n$z(v&z�q;•Dy�s&¾pvSqwn ¬�vSx_n$Œ9¬�{‰z(v&§�•(rK{}q;y q;y(vS{‰Œ�Ä�ˆ}v&Œ�v&z�q;s�q;{}n$z npo

spz v"¾pn$ˆ‰Á(q;{}n$z�s�u;• spˆ}Špnpu7{}q;y�Œ •(qwn q;y(vÐqwv&•wqKv&z�¾�{}u;n$z�Œ�v&z�q"Â

ðHñ-ò ó4ô�õ�ö ÷ ø
öpø ù ô�úHô�û$ø
ö$ü¶ý�ú

« n�§(v&ˆ‰•9o!npu>qwv&•wq�§�s�q;s Špv&z(v"u7s�q;{}n$z y�s&¾pv qwn •wn$ˆ}¾pv q;y(v Ä�u;np¬�ˆ}v&Œ •Ïy(n�r {‰z�§�{}¾�{‰§�Á�spˆ‰•Ðx"spz ¬�v Á�•wv&§ qwn

u;v"Ä�u;v&•wv&z�qÀqwv&•wq²{‰z(Ä�Á(q;•"ÂÀk'v"¾pv"u7spˆ�§�{Çß�v"u;v&z�qHŒ�n�§(v&ˆ‰•Às�u;vDÄ�n$•;•;{}¬�ˆ}v²o!npuHq;y(v+¬�u7s�|pvKsp•;•;{‰•wq;spz�qHqwnSqwu7spz�•wo!npu7Œ
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{‰z�§�{}¾�{‰§�Á�spˆ‰•²{‰z�qwn qwv&•wq¨{‰z(Ä�Á(q;•"Â²lDy(v9Œ�n�§(v&ˆ‰•Dy�s&¾pv�qwn v&z�•;Á(u;vp•�q;y�s�q¨spˆ‰ˆ�Ä�n$•;•;{}¬�ˆ}vÐ{‰z(Ä�Á(qD•;x_v&z�s�u7{}n$•Kx"spz

¬�vÐŠpv&z(v"u7s�qwv&§�Â

egos egov

ego-vehicle

target
vtargets

target-vehicle

sbrake

ÔÏ{}Š$Á(u;v9€'áN¦Dv&s�uwƒ

~

z�§ ªKÄ�Ä�u;n$spx7y�{‰z(Š k�x_v&z�s�u7{}n(Â

ÉÀv"u;• x_n$Œ�Ä�ˆ}v_Ñ Œ�n�§(v&ˆ‰•"•'rKy�{‰x7y x"spz Ä�u;n�§�Á�x_v4spz v&z(npu7Œ�n$Á�•²¾�s�u7{‰spz�x_v4npo�§�{Çß�v"u;v&z�q²•;x_v&z�s�u7{}n$•ty�s&¾pv

q;y(vSÄ�u;np¬�ˆ}v&Œ •(q;y�s�qKq;y(v9z'Á�Œ9¬�v"uDnpoÏ¾�s�u7{‰s�¬�ˆ}v&•+u;v&Ã'Á�{}u;v&§ ¬'• q;y(v&•wv�Œ�n�§(v&ˆ‰•D{‰z�x_u;v&sp•wv&•KÃ'Á�{‰x;|�ˆ}• ˆ}v&sp§�{‰z(Š

qwn s Œ�Á�ˆ}q;{‰§�{‰Œ�v&z�•;{}n$z�spˆÀ•wv&s�u7x7y •wÄ�spx_vpÂ lDy(v"u;o!npu;vp•Ào!npu>q;y�{‰•>•wq;Á�§(• r²v x7y(n'n$•wv s •;{‰Œ�Ä�ˆ‰{ÇÒ�v&§ Œ�n�§(v&ˆé•

rKy�{‰x7y n$z�ˆ}• u;v&Ã'Á�{}u;v&•tq;y(u;v"vS¾�s�u7{‰s�¬�ˆ}v&•+sp•DÄ�s�u7spŒ�v"qwv"uK•wv"qwq;{‰z(Š$•Do!npuKs x_n$ˆ‰ˆ‰{‰•;{}n$z Œ spz(v&Á(¾pv"u&Â

lDy(vSq;y(u;v"v�¾�s�u7{‰s�¬�ˆ}v&•D{‰z q;y�{‰•KŒ�n�§(v&ˆ�y�s&¾pv>q;y(v9o!n$ˆ‰ˆ}n�rK{‰z(Š •wv&Œ spz�q;{‰x"•"ÂKÔÏ{}u7•wq"•�q;y(v9¾pv&ˆ}n�x"{}q-• ÿ��

���

npo

q;y(v¨v"Špn ¾pv&y�{‰x"ˆ}vp•(•wv&x_n$z�§ q;y(v¨¾pv&ˆ}n�x"{}q-• ÿ����
	

�

���ÏnpoCq;y(v¨q;s�u;Špv"qD¾pv&y�{‰x"ˆ}vp•(spz�§ q;y�{}u7§ q;y(v¨qwu7{}ŠpŠpv"uK§�{‰•wq;spz�x_v

��
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Œ s�u;|�{‰z(Š>q;y(vS{‰z�{}q;{‰spˆ�Œ�n$Œ�v&z�qDnpoÏ¬�u7s�|�{‰z(Š>o!npuDq;y(vÐv"Špn ¾pv&y�{‰x"ˆ}vp•�sp•K•;y(n�rKz {‰z ÔÏ{}Š$Á(u;v9€'Â
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