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Abstract

Though making use of the feature of autonomous vehicle that is changing parking spaces freely
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during parking can effectively improve the utilization of shared parking spaces, the frequently
changing parking spaces during parking will surely increase the cost of using car and the risk of
accidents. To solve the above conflict, the paper proposed a supply-demand matching optimiza-
tion model for driverless vehicles with minimizing the total number and distance of changing the
parking space as objective and satisfying the acceptable parking demand as constraints. The new
model has the feature of a pure integer quadratic programming and is a special type of quadratic
assignment problem. In view of the NP-hard characteristic of the problem, this paper designed a
modified genetic algorithm with an individual’s self-improvement to solve the new model. Nu-
merical experiments verified the effectiveness of the new model and the new algorithm. This re-
search offers a new idea and a new method for improving the service level of shared parking with
autonomous driving.
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Figure 1. The schematic of positions of vehicles on the
slots
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Table 1. Parking demand of vehicles

F 1L EWMEEFTK

v t, gt £, end v t, gt t, end
1 8:30 14:00 7 13:30 18:00
2 15:30 18:30 8 7:00 14:00
3 9:00 13:00 9 14:30 18:00
4 14:30 18:00 10 8:00 12:00
5 8:30 11:00 11 12:00 15:00
6 18:00 20:00

Table 2. The opening times of shared parking slots
Fz 2. JANCHEZFRATE

p tp start Ly end

1 7:00 15:30
2 8:30 20:00
3 8:00 12:00
4 13:30 18:00
5 9:00 18:00
6 8:30 18:30

3 g T M A SR AL AT B 3 AU, BIER/BERNAAL S FMILRC. Horh—24 5 30Hk[9]
HIEAIUEMER . % 3 FIH TR DN R 4R & . 2 IO HER W] 15 3)1% 0
DU 138 A% FRIEARIR L — AN T 5 K
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Table 3. The best match results
%3 mMLCEER

. LR HE R
CAIR AL it A (L) AR (2)

1 8 8 8

2 1,9, 6 1, 4,6 19, 6

3 10 10 10

4 4 7 7

5 3, 7 3,9 34

6 5, 11, 2 5, 11, 2 5,11,2

FATA LA B A Lingo Xf_EI& R M LA R BEAT 1 HEORM# . Lingo 754 15 #MG 2] —4
SRR SRS SCER[9145 I EAnE i — 3. R4 Lingo T DAARFRE /NS el f, (X T-Hi K
AL 1) o R 5 IV A P 4252 (R B B) 90 Bl P 45t 25 SR 1 nFRAT TR A Lingo SR N TN 2243 B 1 B 10 4
HAL. 14 FZEAN 23 Aoy RN BUULEC R R, U NHs FAOTCIAG R AN AT, AR LR -
A EEAIAET 70 2 — PN gt — AN A 58 — AR DRI Il R R 2R 405 2 5 SRORA A ik 2
BRI AAER 4 FNEE 5 gy o JAGLIE RS A R 2 RS BEAEFE RS L s o JERE LSS 14756 j IR
REFREPNG AR ALRIE | AT AT 3R (km) o

Table 4. Parking demand of vehicles of the 2"example

F 4 B 2 EWMEETK

v &, erver LT v L LT
1 180 255 8 45 210
2 180 240 9 240 375
3 60 405 10 330 420
4 180 435 11 270 330
5 0 210 12 90 180
6 150 225 13 75 150
7 60 240 14 105 165

Table 5. The opening times of shared slots of the 2" example

5. Bl 2 BRI ZFFHRATE]

p U st by eno p b sar L end
1 45 375 6 0 330
2 240 390 7 60 285
3 45 420 8 75 210
4 30 210 9 45 405
5 120 255 10 360 435
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10.000 0.085 0.040 0.069 0.079 0.083 0.085 0.020 0.029 0.064 |
0.095 0.000 0.033 0.035 0.015 0.018 0.036 0.075 0.092 0.046
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0.099 0.079 0.015 0.032 0.084 0.090 0.025 0.051 0.000 0.094

| 0.044 0.097 0.018 0.037 0.036 0.089 0.027 0.085 0.069 0.000 |
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Figure 2. Matrices of the best matches
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Figure 3. Variation of the objective values of the best individuals with the in-
creasing generations
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