2023 Copyright 2023 KSAE
23SKSAE D020

FR2A0|E 7|9 Reachable Set2 0|88t XS FAFA| AH

Automated Parking Control System using Reachable Set with
Clothoid Path Planning

In hyuk Oh® - Ju won Seo? - Chung Choo Chung™?
Hanyang University?, Hanyang University?

Key words : Automated Parking System(*}--==2}A] 2~ &), Path Planning(“d = 7] £1), Vehicle Control (X} ©1)

* 321 A 2}, E-mail: cchung@hanyang.ac.kr

AETAA 2R A glo] AeF AR FAF FbA] o]k
w2 B A"l AbsFAA AR A FEEd <l t
Ao} HofE W AFE ] o] Fo] 4]
A gk, oheFgt Al A C’Jﬁﬁi AEsFA7F hesteE st Aot ASslA Z2asiy.
| et =X}l Pose (longitudinal position, lateral position,
heading angle) ¢} FRISA S AAT = Avhe 7HAste] FAAZAAL L AAA 2="S A tgt). +
A&7l 1S <17ber 4= 9+ Clothoid-based path planningS ©] &3t} 314
9k Clothoid 71WFe] W& (Clothoid =& A4S 7+ w] Singularity 717} 243 | Arc length
S 7% W 2 55 Al Ay dsol Zasdk whie] 9t whebA Singularity £AIE HHSH7]
A8l FARPFSF A FAR H 9 xFEEe] FWeE A E7) Threshold®.tl ZFolA™ Towing distances 2§
3h= Virtual towing methodE EY3til, AAAIZES Fo]7] 93 Arc lengths FAHA A2 XAk A}
1¢] %3 72 = Approximation 3}o] /\}o Elan
AETFAA 28 T Ao A AxFEF] Posert Mgk wpEl FAaRA| o R RE] A EE ARIF D)
A7) witoll AAFEES] Initial Posed A3k AL wl§- Fa3th. wepx 2 &“Uroﬂ*it F 222 7
Z19] Clothoid 718 A2 5 PAE 4= Jx=F AAFo] H 4= 2= PoseE E2 Reachable setS A
oF&kt}. Reachable set< 2}&F9] Initial PoseE X383 3xd Fgtoltt. & - 3AWsF Ag, heading
angleS B4 3719 Grid= B33 3, FAAA7A Clothoid 7|¥F AEE FAT = U= GridE
Zrol Off-lineo & A 7%F3lo] Reachable setS A E 4= Ut}. Reachable set2 T4 Corridor 4
o, ZelEe] fAe} Ze FRHIAA e FTES sty FAEY] "ol Al ukel 7] v
FHE A "y, 23 Reachable set lﬂoﬂ A Grid T 3] Gridoll AFxFE2] PoseE 9 %A
717 ¥™, Clothoid 718t AR5 o] &sle] T& gl A& AsF271 7hs s xlt.
Aotsl= dae] =S MATLABS) DrivmgScenarlo ToolboxE ©]-&3lo] Al&E# ol AE WPt t). thkst
—,—i]— 8748 uelste] ¥ 79 P43 FrolA] Reachable seto] Waldt= WAL sterglm, 7t
2FE ol A FoEol FH = EE A7 Reachable setS A3 TE. ©] %, Reachable Set
o] AAstar Y= HZE Reference® 3] Kinematic decentralized model®l Feedforward %
Feedback controller& A}-83}913l Reachable Set& ©]-83F A& FAlA| ~8le A3},

[«

N

406



¥ [m]
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Photo. 3 Simulation
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