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1 Automated Parking Valet 17 [5]
Fig. 1 Execution example of Automated Parking Valet[5]

2 SafeRange HB)EEE SRR [6]
Fig. 2 SafeRange:Support function for automated parking[6]
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38 Hybrid AStar Trailer 17l [10]
Fig. 3 Execution example of Hybrid A Star Trailer[10]
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K 4 Hybrid AStar REE&HIEG] [8)
Fig. 4 Execution example of Hybrid A Star Path Contro [8]

B 5 RRT ~X— 2 OFEEHIERF [11]
Fig. 5 Execution example of RRT based Path Planning [11]
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Fig. 6 Environment map
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Fig. 7 Each layers for verification map
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Fig. 9 Position for parking
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10 1 &To0EBEHH]
Fig. 10 Example: one by one for automated parking

11 2 ARk O]
Fig. 11 Example: two vehicles automated parking
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Table 1 Comparison two conditions of automated parking

time
EAET A E 18320 BRKD IRE R
(FEM A, Bl B) | BEEERGR [s] | BRERER [s] | EHEER (%)
(a,b) 56.4 38.9 31.0
(a,c) 57.2 39.6 30.8
(a,d) 58.1 40.7 29.9
(b,a) 55.4 37.7 31.9
(b,c) 56.3 38.8 31.3
(b,d) 57.2 39.9 30.2
(c,a) 56.5 37.6 33.6
(c,b) 56.6 34.9 38.3
(c,d) 58.3 40.2 31.0
(d,a) 57.1 37.3 34.7
(d,b) 57.2 35.4 38.1
(dc) 58.0 39.2 32.4
Ty - - 32.7

BRI B B

12 Hij A:c, Hfij B:b D 2
Fig. 12 Two vehicles automated parking when CarA:c,CarB:b

BaEr 2 AR BB EEE X Y568 % g U 725,
ST 32.7(%) ORFEREAEEZ TS Z e T E L. b RHE
EHERORED -7 b DIXHE A 23 c, Hil B A% b Ik
HY 38— Thol. OREEMRNIREI Lo
FRERE LT, K12 O X5 ICEHHET ZBICHE A &
Bl B & QR 20m DILE2#ER L T0 3RS ED» -
F=7zh, KEFHERERIAME K 7o F2. RIS RIEMER A &
Mo FHl A A3 d, Hilfi B2 b ICHET 38— %A
HTho7-.

5.2 IR 3 DFER

il A @ 20m KIPNICHT B BFEET 285481, 21k
B OMEEREIEE 2,4 1B W TER T 72, Rr LT3,
Hijfi B 23EHW A OB O IT & 72 2 IR —E D B2
ST, K11, K12 @ X 5 IZEHFIC 20m (L TELEZH

JTWk., £, f?ﬂ:?%fﬁ%&:%ﬁbf%@lﬁA BX:iipa
NI =D poiztz, EREYET S Z L HHER
TERDPoT.
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Fig. 13 Verify path replanning
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