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Dynamic Autonomous Minibus
Scheduling for Personalized Travel
Demand
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Abstract: Based on a survey of personalized travel
demands, three key types of demands were identified, i.
e., access to ride resources, willingness to carpool, and
travel efficiency. these

Building on findings, a

personalized demand-oriented autonomous microbus
service model, featuring reservation+real-time ride+non-
fixed station, was proposed. Then, a dynamic scheduling
model and a corresponding solution algorithm were
developed. A case study based on a real-world road
network and a random order test set demonstrated that,
under identical order demand conditions, providing
wheelchair-accessible spaces and offering non-shared ride
services can significantly improve the order service rate

and social equity, but albeit at an increased system cost.
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Fig.1 Schematic diagram of service mode of autonomous minibus
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Tab.1 Strategy for matching resources to demand
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Tab.2 Resource allocation for three types of minibus rides and corresponding costs
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Fig.2 Station setting strategy of autonomous minibus
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Tab.3 Definition of model parameters
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3 fori=0tomdo

4 if AT BOR A B RET AT 5 7 R HAM A S AT 7 e
ZER 2§ 2% then

5 ififi 2 LRI E AL then

6 TR 12 U AL B 7 A BRSNS A TBs TR/ NG+ 1) a5

HIATFERA ST [] then

7 for j=i to m do
8 FAE P2 1) FITAT A 45 e 25 2 R A 6 240 3K then
9 if TR |22 d 5 R 22 e o3 i AL I ) A 1
FAMEA T ] N TFAOL B G DA TREAR S (7] then
10 if TER P R AR A A S SR TR )
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Fig.4 Flowchart of insertion algorithm
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Tab.4 Details of travel requests
FE B S| P w1
ReqNo int TGRS 1
SubmitTime str TT AR 21 2023-01-01 08:12:34
PLng float R 2 B 121.165 35
PLat float H R 2 31.27018
DLng float H i 28 121. 164 35
DLat float B 3l 25 i 31. 28069
rl int — R TR EL 1
2 int JAE AN e 1
r3 int TR R EL 1
PickupEarly Time str e G2 2023-01-01 08:15:00
DropofflLate Time str Bl T 4En %) 2023-01-01 09:00:00
MaxWait Time int IR AFRFIHE] , min 10
ShareWill int AEE, L EEATE, 0. NERTR 0
MaxWalkDist int AT E ,m 500
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Tab.5 Parameters of autonomous minibus scheduling model

B2 EX L:<tiys (N
/(1) N A ] 7 AR JG- 4 10. 56
ug.(1) SN A AE B AR A A T AR JGkm ™! 1.30
1 (1) FINEUBH A AE AT ) T B R AR Je-h! 25.04
f(2) RSN A2 [ 5 AR JC- ! 15. 84
ug.(2) ORI SE s AR IEA T A JG-km ! 1.95
u (2) B N VI (IR EIT%N Jo+ht 37.56
Se(3) IV ] 7 A I ! 23.76
uge(3) KIRN 2 BT FLRHB T A JG-km ! 2.93
u,.(3) KIUIRNAZ BAASE I [ A5 7 B A JG-h! 56. 34
v R kmeh ! 45
a I YA 0.5
0 e B I gt (A+h)™! 59. 67
u s e B AT 28 g N 40
a; LATH AT R 8L PR 50
a, Fisf i) 7 AT RAE ] R B JGe TR 50
as ZAR A HAET R AL JC-i ! 50
a, CESAESISHEY L 50
3.2 HEROSW UL, FEAR S5 % 100 % B LT , 2 2R R G 110 45 1
3.2.1 ERAGRI WA GRS 5 A A R T ARG, R
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Fig.6 Comparison of total system, operation and waiting cost between multi-type and single-type
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Fig.8 Comparison of total system, operation, waiting cost and service rate between different ride source

NHRGHA /7T
SHE8E88YE

[N

configurations

b e
SRR R A

261258 o,

< [1]
<[]

22.322.9

100

284 ory
6

| 2I7
150 200

ST

a NBIRGENA

&9

b NHiEE A
AEFRLFERE T AMRE ZEMERES

(532%: 35174

Bt Bt
w2 N IR
23
I | li I | I
200 150 200
ﬁ%ﬁ Vi

o NFPRE G A

Fig.9 Comparison of system, operation and waiting cost per person between different ride source configurations



1740

6] 5% K 2 2 (A 4K BE 2 B

%52 %

3.2.3 AREIEMN M

J T MR A TR IR R GRS AR, TR
FELT BB A4 DO B L T, SR AL B TR AR 55
AR ES MRS R G T HE, WE 10,11 Fos.
s 75 R G HRHEA TR S, WA S A A Tl
TSP RGHEL, 1000, T ARSI
TS dngs, PRI BE A e i 55 11 R Go MRk 55 2R ks
i MRS FHLTARIBATITHRNT K. TR

o FOT mpAE AT s
e T
§ 1.2 1.142
%) (l)g 0.845 0.782 0.899
8 82 0488, 06 0.394
Mos N [ ]
O -
50 100 150 200
TTEAY
a RGBS
R
i 037 < B ATRIRS
~ = (RIS TRR S5 0.231
§ 0.2 0.170
gt 0.123 o101 0.131
#0.1 ;
i 0.054 ﬁAﬁ O.072 I
& 0% 100 150 200
TR

o TREGLF DA

10 REY/TRBIFGFRRSH RSB

AR, PR & e il 55 19 R GEAT TS AR LA
RALE TN RGN, RIEEMAS G258 BA R
AR AN 796 8300 .59 0. & 11 7]
DL AR BES e i 55 B BRGNS e SR A o T4
ARG RS RGE. [URBLE TS 1 RGNL T
FAE A AN B AN R T T R, AR T
ARG IR W B2 MELF R AT

NGB E A S
2 1O R AR S L4g7
~ 7 o| ~URULE RS
¥ 1.0 0.972
df‘:,( 0.8 0.721 0.681 0.769
Roe
04 0'4290 - 0.322
Mozt NN
0
50 100 150 200
TTHEL
b ZE BA
1.4 - = REEEE MRS
1.2 L = {URALE TS5
10}F LO 1.0 1.0 1.0
ol 0.8
Q{R .
= 0.6
0.4
0.2
o 100 200
1T$§5(
d 5%

B REEFENAR RS EXLL

Fig.10 Comparison of total system, operation, waiting cost and service rate with amd without providing non-

pooling services

TR TR S SIS IS R RS
Rigr -@«Mﬂ% Rpp o NGRS pe -Ei&?ﬁﬁﬁg
< B 2725 K25 2, X300 2 N
= 25 4% 20 i 25 23
820 a1 15 g 29
w 18 1910 2 19

0 150 200 S 100 150 200 < ¢ 50 100 150
LTi#Z I ITHE
a NRGRA b A A o NI LA
E11 REEFRBIFSRBSPAHRE EE REEFHAEIT

Fig.11 Comparison of system, operation, waiting cost per person with and without providing non-pooling services
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