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Exploring Fleet Size of Shared Autonomous Vehicles in
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Abstract:  The development of autonomous driving technology has made it possible to replace traditional manned
vehicles with Shared Autonomous Vehicles(SAV) in the future. The SAV' s fleet size problem is studied in the case
of using SAV to meet all motorized travel demands of residents. The cell phone signaling data of 3 million users in
Shanghai was used, and the motorized travel demands were extracted from it. The impact of actual road conditions
in Shanghai was considered. A graph theory model based on the vehicle-sharing network was established to
convert the minimum fleet size problem into the minimum path cover problem of directed acyclic graphs, which
was solved by the Hopcroft-Karp algorithm. 128 000 SAVs are needed to meet the motorized travel demands of 3
million cell phone users. The impact of maximum scheduling time limit, service area limitation and traffic
congestion on fleet size are also studied. Providing a reference for determining the fleet size of SAVs and
corresponding infrastructure planning at the city level after the popularization of the autopilot technology.
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Fig. 1 Schematic diagram of rasterized rectangle
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Fig. 2 Distribution of motorized travel demands
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Table 3 Main variables
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Fig. 3 Schematic diagram of graph theory model
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Fig.4  Variation of minimum fleet size
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Table 4  Variation of SAV parameters and comparison with taxi data
5 M ERH CPHEFEST CPHEER BER BR% P
- A5 /20 WEEAkm  FEEAkm  FHAE%  (K/AH) Fekm
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153K 22 486 109.1 91.8 84.1 6.7 13.8
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50 ik 55347 148.8 124.2 83.5 9.0 13.8
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Fig. 6  Impact of different service area on fleet size
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Fig. 7  Variation of peak hours

3, B F1%) T AR 0 19.7% 5, v WA S ] B DA 5] 7
M ZEE AR AT L, TAE H 438 32555 12554 00:00-
01:00,22:00-24:00, a,=1.273;%522%401:00-02:30,
21:00-22:00, a, ,=1.674;%5 3254 02:30-21:00, a, =
2.066.

M TR, 25 FEAC MRS i Js | = W
Vi) 5 dnb 3 AR e A0l o A B B, =T 0 AT

TR , 43 AL S 5 R 10 J7 U AT, A5 8/ NG
BAFIAS 20 1) J2 12 994 HH A1 19 569 i , A1 Lb A 25 1&
e A TR] AR AR 1Y) 10 442 311 16 665 i 43 B T
24. 4% 17.4%. A7 oy WE I ] AS AL I, il S T
UCHAT IR AR R 4.79 WR/AR L 10 5 AT IR AR
RJE 6.00 UK/ 5 B AT B A3 B 3.85 /A
SRR AR BRI T 19.6%F114.8%.



#19% 556 ] RT3 B SR A7 L) LI 91
4 & A ES TR S AT RO 5T, LSBT P AR

ASCUA F 3 R4, A 300 7 FHLE A St vh g
WML AT T 2K, DF5E 08 SAV il 2 I 36 73 75
KT A0 ZE AR, #5229 75 12.8 J7 8 SAV 1] i
B, SAV - BN 141 A0 s IF0IER T
SR A P B T B ) 55 91 161 R i R 2 B 13 % 42
BABRASL (52 1), A5 B F Ak SAV IR 55 $ 41k 75 - i
TR AT R S5 i, 6 2 R A ok Ak

AHEFE ] N LLF 7 Tk — 25 58 38 - IR A
AN E I E— i SAV i K &8, ¥ & Bt
AR | M 2 b R B A b 22 0T G 75 SR A T i
—H SAV Kl i, RIRIRIHE ST T ST AL A% 1Y
A IRV FLA Y, LA oY 5 b 8, DLtk —
AR A BRI s SR F s A 210 7 =X K R 55 X
W5 2 AN, 2 RN B L R GE AL B A P
TR B Z A B PR AR W B A 4R
LT () BRI 53 Ry 22 A S A L ) 7 02
A1 7% S8R 0 A A2 A 2 I ) D B vk L A
WLJZ 18T 25 JEAS ] D3l Bt AT 9 22 S L % g —

TR LB B 3E 755K, &R 48 H AT 8 B e A Y
SAV kil e AT

SE -

[1] Federal Highway Administration. National household
travel survey[R]. Washington, D.C., U.S. Department of
Transportation, 2009.

(2] MC TS SN A 53 28 K Sh I D).
i [F5F R, 2018, [YE W. Individual classification
and activity type prediction based on activity pattern
recognition|D]. Shanghai: Tongji University, 2018.]

(3]  EBE M. — R AT PR 19 58 AT R
SR I7EE[P]. TP E: CN105809962A. [WANG P, QU Y
C. Traffic trip mode splitting method based on mobile
phone data[P]. China: CN105809962A.]

[4]  VAZIFEH M M, SANTI P, RESTA G, et al. Addressing
the minimum fleet problem in on— demand urban
mobility[J]. Nature, 2018(557): 534-538.

[5] RIS . KM FH 42 3h 255 b A [ B iF 52 D).
g W5 K 2%, 2017, [ZHU R R. Large- scale
dynamic taxi ridesharing model and algorithm[D].

Shanghai: Tongji University, 2017.]



