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Abstract The availability of multi-source data in big data era can potentially lead to a revolution in
ride sharing, which has been widely studied in academia as a means of reducing the number of cars,
congestion, and pollution by sharing empty seats, and is lack of popularity in practice due to the
inflexibility of off-line booking, limited resources and so on. In big data era, dynamic ride sharing,
powered by mobile computation, location based service, and social networks, emerges and gains
popularities recently for providing real-time and flexible ride sharing services through real-time travel
planning systems. These systems raise research opportunities as well as challenges, including how to
process real-time location data and traffic data, to match ride requests and cars in real time, and to
provide fair, secure, and low-priced services to gain more participants. This paper defines the problem
of dynamic ride sharing formally and discusses its variants and recent developments. The framework
of filter and refine to solve the real-time challenges of matching requests and cars is then discussed. In
particular, in the filter step, we introduce the method of pre-computing, spatio-temporal index,
grouping, and parallelizing. In the refine step, we introduce the method of lazy calculation strategy,
new index tree structure, and evolutionary computation. We also discuss the techniques related to
social factors such as pricing strategies, credit system, human-computer interaction, and security in
big data era. Finally, this paper ends with a panoramic summary and a discussion on possible future

research directions.
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Tablel Constraint Conditions of Dynamic Ride Sharing
Rl BEHERBXFARAREGDHE

Articles Method Author Time Window  Detour Cost
SIGMOD’13531): VDB’ 14[32:37] Noah Huang Yan, et al. N4 N
EUR J OPER RES’14[39] People and parcels sharing taxis. Li Baoxiang, et al. J N
ICTATI 145381 Minimising the Driving Distanc Armant V and Brown K N N X
WISE 14033] MARS Shemshadi A, et al. N/ X
ICDE 1204 T-Share Ma Shuo, et al. N X
ITSC 12034 Distributed Taxi-Sharing System d'Orey P M, et al. N X
TRANSPORT RES B-METH’11/28] A simulation study in metro Atlanta Agatz N A H, et al. N X
1JCAT' 11029 Parallel Auctions Kleiner A, et al. X X
MATES 09010 SMIZE Xing Xin. et al. x J
EDBT 0830 Highly scalable trip grouping Gidofalvi G, et al. X X
EUR ] OPER RES’066%%] A two-phase insertion technique Coslovich L, et al. N X
PARALLEL COMPUT 04:36] Parallel Tabu search heuristics Attanasio A, et al. N X

Notes: “+/” means concerned; “X” means unconcerned.

2.4 FHEHFEMHER

e Fp A LT b, 00 1 R S8 R S R &
(19 D JC 98 1 2 i AT R A P A o X DG i 53 6 B
BN A 2 5 17 B A5 S v L TR RS AT R R &
XA AT R HE 7 A 52 ), 1 T AT BE R e ) 45k
O AT TR AT BRI 78 AT T 1 3 SR DT B L A A
L2 B T 1Y 3 3 SR 5 R AR B T 2 R
B 2 %o B e 320 SR SR 2 i S ). Bl A5 Sk S A AL Ak
Hir F2A D BRI ST R I8 2) 32 m e It
PE B ) 8. A AN [R) 4 102 Y 3 S5 AT 58 b A Ak H AR 4%
A,
2.4.1  BEARGAHATREIT4Y

X B — B ) B R TT 4 W (Car) = > W (s

i

vi) s HEAL HAR R min W (Car). SEHF 845 96 19 4
FTE NS BB T SR I, — A8 R AL B R B A 5E N,
Tt BER 1 AR 58 LAY 1 SR AL AT IR X 2 — A
B, AT DR IZ E W BAIE R o 2 2R D3RK
CTEE b IRE XS N K N or s I 4250 2 Bk 3 H
I try. 0yschedule W BN H AR S or,. d JEF7 40
B2 XN o, R B K B K b4 schedule Th

XA A tr 0 FZ A or o d #RIEATALBR. 3 A S ofe B2
SREFRAEFEZ G R Z) Vot W EAE R FRE M
Loitrd . SR EEFREWEL oo M& gitr,. d
JIr I EE & schedule = (oo s vy s ooy 00 FEAT H BT
TR el 4555 1 SR R 42 52 17 SR 7E Tl R N [R) s )
ZYRATEOLT AL SR RETT 8 /. anIEl 4 B
RS2 Car, EWIEEW tr1 5ty s try IR,
TEATHEZ 5 P B WS B08T B9 7 38 5K oy o GBS X 7
try ECETEL L AL AR B3R 0. d X
tro I F &0 % ory R 4 BUIE, X B
AT R K oy FIMTHOR M RERE 2 AL P S
XFtry.dstry. 0stry. dstry. ostry. d) AT IS K,
FIWTRE B1F R F & E L O A REIW K tro o FUF
IR SR ey 3R 2R R AT B RAR T 8 17 FRAE
T — L RAT Bl L.
O—O0—e—n10—0—e—0—0|

tri.o trg.0 trpd p trad tryo tri.d tryo trnd

Fig. 4 Rescheduling with a new request™"]

4 TR o o b 1 R



TR Je 2 R T Sh A R BT S TR

39

2.4.2 AL VCEC B &

AL 0 A m A RSSIE SR R — A S
H br - VT L B T 5.

EX 10, DLy 2. 5@ X on, 2o R X
W IS (B & Leime, s cime; | WA 3053 TE 1 36 234
Rsn, FARTEIZXIN AL [0 6 1 [zime; s time; ]
b I AR A SR L D E B B R R A B X s
LR IRL 11 o R A A B A I SR S R SR B L

ny,
suc

5], Bl Ratiog, =

By 25330 rp 3R 3 K B DR TRC RO 2 R B
S ISR RE AT AT R £k R 1Y E R L AR
SRS RE WA RLVT BE - 2 6 T (R 56 K T 22 DL ]
R AR AT B3 B P U 2K 5 DT TRC B B 58 AT 2L
RO b B e DT e %R S92 I 8 2 3 3fe m] 3T B0 B
ARVCTC () R S % R AT RE T ORI o A BETE — E B

(1) A 75 21 i 55 e 7. ) DE TG B8, A I 22 25 7
Az 3P 7 A S AE X — I 2 1 5 G D 22 A L O 8
FUE R AR B8 E B HEEE BT R IMA G . Z
B B 042 HlE” ) DL TRC 7 =2 i 1 I 220 T g 2 AR B AR
RTINS S IR A 37 5K Ak B 33 B 07 125 N BOR AR JE A )
S AR Ty B A LT 452 L IR 2l 25 3t ofe
F4 DC THC — JBC AR A Ay 2 3 — I [i) 153 P B 35 3] A e A
L.

g5 b sh A 3L T B A BRI B ok o Rz
[F1] f5z /1N A | C TE B 2 2 e K AL S AL F AR -

SRTT 8 /e R

min W (Car), 4)
U E 1%, ) e KAk s B
max Ratiog. (5)

AR SR L B A S e g B 5T AR B9 A AL H ARt A
JUMTE . B ARk 2 2 frs.
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Articles Method Author Total Cost  Matching Rate
SIGMOD’13531): VDB’ 14032:37] Noah Huang Yan, et al. < X
EUR J OPER RES’14[39] People and parcels sharing taxis. Li Baoxiang, et al. N X
ICTAT'14538] Minimising the Driving Distanc Armant V and Brown K N N/ X
WISE 14[33] MARS Shemshadi A. et al. N X
ICDE 1204 T-Share Ma Shuo, et al. N X
ITSC 12634 Distributed Taxi-Sharing System d’Orey P M, et al. N X
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