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Driver-rider matching model for carpooling with service mode
preference

ZHENG Ting-wen, JIANG Yan-ping', SU Hua-yu, GAO Zhan
(School of Business Administration, Northeastern University, Shenyang 110167, China)

Abstract: The rise of the sharing economy has promoted the rapid development of the shared mobility industry.
Carpooling has become a new trend in mobility. It is helpful to consider the service mode preference of drivers and
riders in carpooling to meet diversified consumer demand. A new matching method is proposed to address the driver-
rider matching problem for carpooling with service mode preference. First, the driver-rider matching problem for
carpooling with service mode preference is described. Then, the satisfaction of riders and drivers is calculated based on
the time window and maximum detour distance. Furthermore, a multi-objective optimization model is constructed with
the objectives of maximizing the number of matches, maximizing the driver's average satisfaction and maximizing the
rider's average satisfaction. Aiming at the NP-hard characteristic of the model, a heuristic algorithm for solving the
model is designed based on an improved non-dominated sorting genetic algorithm II. Finally, we conduct numerical
experiments to validate feasibility and effectiveness of the proposed method. The results show that the method can
effectively solve the driver-rider matching problem for carpooling with service mode preference, and the initial
population generation strategy and local search operation can enhance the global search capability of the algorithm to
some extent.

Keywords: carpooling; ridesharing; service mode; match; preference; satisfaction
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Ry (12,48) (15,45) 7:12 7:22 7:42 7:52 7:16 7:26 7:46 7:56 3 1 0.8 0.2
#2 AMMNAERMEER
NO. O, D, E, H, Iy fe F, Oy Qx B, w; w;
\4 (39,6) (14,30) 7:19 7:48 7:58 8:18 8:28 0.3 4 1 0.7 0.3
V, (44.8) (7,17) 7:16 7:49 7:59 8:19 8:29 0.2 3 1 0.8 0.2
Vs (4,50) (26,43) 7:03 7:23 7:33 7:53 8:03 0.5 3 1 0.3 0.7
Vi (50,25) (5,48) 7:26 8:09 8:19 8:39 8:49 0.2 1 0 0.8 0.2
Vs (7,20) (4,11) 7:10 7:18 7:28 7:48 7:58 0.1 3 0 0.1 0.9
Vs (1,22) (39,31) 7:09 7:43 7:53 8:13 8:23 0.5 2 0 0.4 0.6
V; (38,48) (24,6) 7:29 8:07 8:17 8:37 8:47 0.3 2 1 0.3 0.7
/A (43,15) 3.27) 7:25 8:00 8:10 8:30 8:40 0.5 1 0 0.5 0.5
Ve (0,43) (40,13) 7:14 7:57 8:07 8:27 8:37 0.4 4 0 0.8 0.2
Vio (34,0) (50,43) 7:08 7:48 7:58 8:18 8:28 0.1 3 1 0.3 0.7
*3  AIRLEHRMBERERRIE
NO. Z Z, Z, A TRILAL )T %
1 1 0.994 1 mo={(Ve, {Rs})}
2 2 099 0747 1o = {(Va (RS}), (Viou (R, })}
3 3 0.985 0.769 s = {(Vis LB, (Vo (R }), (Vi {RL 1))
4 4 0.972 0.878 o = {(Vis {R}). (Ve {Ror BS}), (Vi {R:})}
5 5 0.913 0.912 s = {(Vi, {Re}), (Va, {11 }), (Vi, { R, Re}), (Vr, {Rs})}
6 5 0.962 0.745 e = {(Vi, {Rs}), (Vo, {Bs}), (Vo, {Ra, Bs}), (Vio, {Bi 1)}
7 5 0.953 0.772 pr ={(Vi, {Rs}), (Va, {Rao}), (Vi, { Ro, Ro}), (Vi {Bs})}
8 6 0952 082 s = {(Vi, {R}), (Ve {Ro, Re}), (Ve {Rs}). (Ve {Res Re))}
9 7 0.935 0.819 po = {(Vi,{Rs}), (Va, {Ri}), (Vi, { Re, Ro}), (Vi {Bs}), (Vo, {Ra; Rs})}
10 8 0.921 0.612 tio = {(Vis {Rs}), (Va, { R }), (Vs {Rao}), (Vs { Ra, Ro}), (Vo {Rs}), (Vo, {Ra, Rs})}
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AN TR bR FAE MNSGA-II  NSGA-II  MOPSO
10x10 9 7 4
20%20 14 11 7
30%30 22 19 9
AW e 40x40 28 24 12
50%50 31 27 14
75%75 65 53 29
100x100 89 68 35
10x10 0.76 0.16 0.08
20%20 0.72 0.19 0.09
30%30 0.69 0.22 0.09
fREETE T 40x40 0.73 0.18 0.09
50x50 0.67 0.22 0.10
75%75 0.71 0.21 0.08
100x100 0.74 0.19 0.07
1010 1.33e-04 3.89¢-03  3.57e-03
20%x20 1.45¢-04 4.14e-03  3.90e-03
30%30 1.26e-04 449¢-03  3.23e-03
AR 25 40x40 1.61e-04 5.36e-03  3.48¢-03
50%50 1.58¢-04 472e-03  3.36e-03
75%75 1.87¢-04 5.52¢-03  3.40e-03
100x100 1.79¢-04 3.52¢-03  3.21e-03
1010 3.99¢-01 6.73¢-01  7.96e-01
20%20 4.75e-01 5.81e-01  7.89e-01
30%30 5.37¢-01 6.47¢-01  7.46e-01
X (VAN i 40x40 5.21e-01 736e-01  8.28¢-01
50%50 4.81e-01 7.22¢-01  8.52¢-01
75%75 5.45¢-01 7.93e-01  9.08e-01
100x100 4.36e-01 7.87¢-01  8.80e-01
10x10 2.63 2.14 1.68
20%20 3.57 2.83 1.95
30%30 4.01 3.26 220
IEAT I /s 40x40 5.86 4.69 3.32
50%50 6.69 5.87 3.86
75%75 11.94 10.57 6.73
100x100 19.45 18.07 12.47
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