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Fig. 3 Activity-based Nguyen-Dupuis network
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a) PC.T%) SC . PT;b) PC ATiZ) SC PT;c) Tl
2 SC PT;d) A2y SC.PT;e) PT. 4% X3k 73K
5 AT O 45 2555 5K 8 000 4, FE7E
RBIX A AT KA 2 000 4. SR 5, iR 1 2
MR MATEIREL R 4 2 a) (U TAE;b) X
WP Es I o s o) AR S5 R W W) 8 IR 2K
d) Wy B k. Hoy, TR 5 A 55K 1Y 80 %.

HATH NS S8 M SRR E . A" =
AP =01 A" =0.2 ,\" =0.2, A" =0.15,
AP =01 MY =0.1, N\ =0.2. 7, =0.1 1/
min, 7" = 1.2 JC/min, p” =5, u” =100,
e=0. 1. Ui LB 4 5%, 07 (1) = 0.15
JC/min, 7" (1) = 0. 15 J&/min, 7" (1)

0.1 5¢/min, 7{'""(¢) =0.15 J&/min, 7° = 5 JC.
K BB PT 45 15 min & 1 K. TAER KK
8 h, ¥ KA 15 min 30 min A1 1 h =Fhik#:,
PRI AT 30 min 1 h A2 h =Fhik$E.

Table 3 Classification of demand
Vs b it L EE %
b s 50
H2 20
PC, T2y SC,PT 20
PC, R#iZy SC,PT 20
AT 4R 4y sc,PT 20
ALy SC,PT 20
PT 20
LT A 80 x50
— Lﬁﬁm@%ﬁ%ﬁi% 80 x50
ALY B g P 20 x50
AL/ NERZSIR 20 x50
5.2 BHIER
1) AR

i Matlab R2015b X 5 {51 3k 47 2R fif , 4t
16 #51%1X,686.7 s IR BN BIAFIRAS. A0 3l S
b SC g BT B] A AE b R & 4 R, i E
AL, 47 .30 2900 18] 544 M SC 345 5
A TAEHE SC k5 38 fin 0 25, DR PR Jl 7 1R 25
THAE 900 J5 B WG, X 128 Ko AT
BLLTAR, Do th AT 3 e B IR R 3. TARESS
W R AT AL T 38 ey b ) (L 25 e S s

2022 42 H



2

7 HE. FIEFFC MAT RIS - MATRC AT

— 123 —

W, BE ARG R, — o A7 & kBl is
5. AZAE RAE— € R JEE L RS 1 AR 3l Jo R 1
8l - MATERAIE.

B4 FHRFZMSEL SCHEENTHILRE

Fig. 4 Change process of supply of SCs at each type of activity location
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Fig.5 Change process of demand with and without reservation of SCs
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Fig. 6 Influence of initial distribution of SCs on the vehicle utilization
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Incorporating free-floating car-sharing into a dynamic activity-travel assign-
ment model with reservations

LI Qing' ", CAO Jie’

1. School of Management Science and Engineering, Nanjing University of Information Science and Technology,
Nanjing 210044 , China;

2. School of Management Science and Engineering, Xuzhou University of Technology, Xuzhou 221018, China

Abstract: Being more flexible than station-based car-sharing programs, free-floating car-sharing (FFC) has
received increasing attention. To capture the influence of FFC on multi-modal urban mobility, this study pro-
poses a dynamic activity-travel assignment model which considers the reserving demand for shared cars (SC).
By the representation of extended multi-state super-network with SC, the dynamic interactions between the
supply and the demand with/without reservation of SCs are formulated. Moreover, travelers’ bounded rational-
ity and traveler heterogeneity on activity-travel sets and value of time/money are taken into account. A numeri-
cal example demonstrates that the influence of FFC on the multi-modal traffic system is constrained by initial
distribution, fleet size and price of SC from the supply side and bounded rational behavior of travelers from the
demand side.

Key words: free-floating car-sharing; multi-state super-network ; reservation; dynamic activity-travel assign-

ment model; bounded rationality



