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Figure 1 Schematic diagram of shared period of berth
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Figure 2 Schematic diagram of user parking selection

1.2 EEEFHEED

RERAT d A HATH N K] J A, AT &
T 2 AE B HUR I 1R 2 5 1 A5 A 1 A T A
RN ZAZEFE NI A AZ G PE SN ke
(1,2, K} o W R HBNE A b 1947 B E
1 Ik B A B AT I ), RAT AT UL
FEREEEG R TEL Y, & a ZoR SN
AT ORI AT 4 b R P R R4 4207 5K
SRR A AL E kA SRS R
n, AR A B 0,

MIATEAEANL E kR AT ] T A B

B kARG ATEIE B HL AN NRAT 9 R

C,,=a(t, +1,,) +c(w,) +7v, . (1)
Koy, Ak ELZAZENIE e (w,) HNELE
SR E B 25 AT A 50, S e mE AR A S ]
£ 45 7 5] Bof (] 0L B A S e pe] L PR Ry A L
AT A AR T T2 B TR) B A4 A 1 R RE 3
JHCA% 2 30 T[] 398 AT gk e 5 45 A S Syt I 1] ) DA
TE LN

oy =ty + (1, — 1) (2)

Ao, PRI AT AR U5 R I 8] 50,
AT B L TR ) 50, Rt A7 3 2 PR B Gk 45
AL R B 18]

MIATEAEAL Bk VR A A T 4 B
L8k FHAFAAL IR E AT R H i JE =5 42
P AT 2 R

C,,=a(t, +1,,) +c(w,) +v,,, (3)
Korfroe, AT # R £33 4 AT Gy,
pOE | R A S IS [ S L Sl B (S
I fE]

b — 2 e SCAE e A5 AR BT ) ey o XF T
A8 kR AR 4 R 2 BT T i A9 45 42 5 R

Sy = o/ o (4)
b, R EE kAL I ST A AT
ny 0k GrEARIEE

ke A7 A S A 2 A A B ) O 3 A
ESTR Vil

tyr =hCsy )0 (5)

TE W AT R DA A ik 2 i o AR R L A
A R X A 1) ] LA 3ok SR A e /ANE BT A AT
() AT e B i

S
min 2(/, )= X [[ € du+ € f,]0 (6)
2R

> D S =d; (7)
=1i=1a,b}

K M N
zfa,k = z z anm; (8)

k=1 m=1n=1
f;?,kBO’VkE {1’2"“’K}; (9)
fa,ksna,k7vk € {172"”’K}; (10)
.fl),ksnl),k’VkE {172"”9K}0 (11>

s f, A, 7390 D 6 A 2 i g AR I 45
T, (7) Fm B0 50 (8) Fondt
AR AR (9) KR i I AR AR I
PR T A/NT 0;30(10) L (1) 7351 Fons 3t



40 N K F F W (T %R 2023 4F
Al 4 e AR 4 2 s Sy
1.3 Ao B EHMRER
S TR 80 0 35 e 5 40 T 2 W5 0 T P Z“ Shm=12,.M;  (16)
FrVedt o AL IO B N 3 52 58 4 38 10 32 1 Zun, 7 3 o] = 12500005 (17)
o AL R A 3 (o (T T DT 36 (3 R T by S dyn =12, Nog =120, (18)

AT BB 2 [l T UL R AR S IR R .
T HAR R VT L A 3 0 S AR AR AL, i — 2 R
15 L 37 an e 52 AN e KAk . B A== i) 45 H O
K52 A0 B g BRI N ZRor ] S50 A 1y 4
Fone Nyl 0-1 RIRAE & d, 3R78 18 8 1 15 I Bt
qmniﬂfﬁf?iﬁn BUEIT .
4 - {1, 1 EHTER B ¢ 440 n;g
" 0, BEBANE ¢ RAFAFEEN 0,
it m Fom P I B iE ,m e M, M AR BT
ARHATIARIERF . 5IA0-1 IRFEE R o, £
AT ZETE R m & A B N LA n BUE AR .

(12)

{ 1, AR m SRS n; (13)
a =
"0, AFETR m WA R4 n,

Z HRSRAE & x, RSB ¢ 3K m BPRES

(1, H]L&qiﬁﬁémﬁﬁ;
o = {(), Bf B ¢ 15K m NEAE

A I 75 @Jii%f?ihlﬁﬁﬁ%ﬁﬁ,ﬁ)ﬁ?z{z
@, %,,,n=1,2, N,g=1,2,-,0, Hor 2 z,, R
WHE g WAL n S B HE T, AW 2, =1, B0
z =0,

FE LI AL 4 Bl A B2 2 R R EARYE R AT
T O A 4 0 B ) DL R S Rl R AT R, B H p,
py A p, G35 2R 32 T AL 28 o BN B i A0 A
A7 35 T2 AL BT B 1) A% 12 8 s 3 A B
AR BE RS, IRIX 3 NS HE TR AL T A
AF B R AN AR . S TR s R s B I R
DA KRR FH P 3RS 3 v 0 R X B I T R RE
Tk R 2R 5 i G 4 P 3 SR AT SR B A TE S e,
BE ST AAE 4835 SR A5 2 B B R I/D SRR R, BT
P13 4 8 57 L iz 8 R I 4R B K AR B AR B AL
SR 0—1 B O R A AL oy

N o Q N0
max W=pdz sz _PrZ Zdnq -

n=1 q=
N

B(M - ZZa >—p\22d (15)

m=1n=1

A %"'fvﬁl_ﬂg 1 100 32 :.F’]‘TQ&‘%JJE/M’T‘:?%
RIS 5 55 2 35Ty dz 8 R REL 45 4 62 2 TR I ] B Y
A 3 55 3 T a8 DR 4 AT 2 SR Al ok A9
TERA R 3 55 4 T Sb 5245 4208 6 2 38 1 X I 3K /9 42
BL AT A S E R R B

(14)

Xz, ,a,,.d, 10,11 ,n=1,2,- N, X (16)%
AN EE— AN AT T R e 22 0 e — A48 425 5K
(17) R PIA 147 % T2 B3 AN RE 7E [A] — I 1] Bt
B Fe 2 Al — A5 407 5 3K (18) FRom B — A5 A A
54— I ) B LA — %

2 EHiEKfE

B X5 i PRI AR, 3 X m, A, G300l
TR E SR N =2 A TP d, B B K i
AT AR E AR I A A P dy 0 B/ AT
BUAS | [R5 1T B Ba ke A7 SR At B0 vk T A 1) A 4]
3 R,

AR V(PR AL ) < B8 R R AT A R )
B ER di=d FI—ATF 5% d,=d-min{d, X ,n, | .

B2 (o BAFE WM AR) .4 d, = (d) +
d))/2 fird,=d-d,,

HBI(ELFIETR R . UL 2
FENH d, FFUR, 1 H Frank-Wolfe B3 3K fift A5 71 4
ARy B i=b, IF B E 9, .

W AT E G ) I IR 2 h 4 E d
TEUR ] 50 T 75 R fige 455 Y 3k 2 4 AR Oy #Eﬁﬁ
TE 1,0

AR SRS SR ) ik 1d)-d) | /7d<e,e<1 H
RIEAR 45 1k TR B Y Fi i, 00 A 505K 6

4
S

LB 6 (W IERRMBIR 4 M d) . wmHk g, >
n A d =d, B d =d w4 & =d" 1 d =d,, %
R R 2,

X e B AR AR A 43 T B 0-1 B K0 R R A AR | A
SCOK T B A B MATLAB 475K f#

3 EHIa

3.1 RIS BC B BRI AE B I8 E

T PSR AR SO B S T AT A5 67 43 TC B RO A
BRI A AT I . AT 47 & 02 R W K
AR SR 2 g/ B I A R ORI P o B
BBt 5 0T, - 5 % W S8 22 A ik A7 3 3 A B 2 R
BERTBE 2 J0, F & 0 4 FH P I R 0 1 A R i
RERFBE 2 oo, B HEANLH PP, P, P, F1 P, 410,
=B 9 [9:30,18:30], [ 11:00,19:30],
[8:00,10:30].[12:30,17:30],[9:00,18:00],



PN, 2 - AT R G B DO TC BT T A5 A e % SO N 0 TS 41

Y
3 BEERER
Figure 3 Algorithm flow chart
[9:30,20:00] , ZEAAiIERIGE R 1 s,
*k1 EEERRAPBAREE

Table 1 Parking demand information of user reservation
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Figure 4 Shared parking request allocation results
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Shared Parking Selection and Berth Allocation for Optimal

Configuration of Travel System

SUN Chao, LI Shijie, ZHANG Peng, YIN Haowei, CAI Yuhang
(School of Automotive and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; In order to improve the efficiency of urban travel and parking supply-demand matching, an integrated
model of parking mode selection and berth allocation for optimal configuration of travel system was explored. First-
ly, a parking choice equilibrium model considering the travel cost of shared parking users and non-shared parking
users was constructed. A descent algorithm was designed to solve the parking choice equilibrium model. Secondly,
for shared parking users, the integrated berth allocation integer programming model of shared parking platform oper-
ators, berth suppliers and berth demanders was established. The travel choice model and the berth allocation model
were linked through the decision variables of shared parking allocation. The example showed that the reception rate
of the proposed berth allocation model to the user reservation request reached 83% , and the model could be effec-
tively applied to the actual parking problem. Travel users prefered to choose parking lots with short driving distance
and walking distance. When the growth gap between shared parking and non-shared parking traffic was the largest,
the scale of parking requests could not only enable operators to obtain higher profits, but also improve the balance
between shared parking and non-shared parking traffic.

Keywords: urban transportation; shared parking; parking balance; integer programming; berth allocation



