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Improvement on service time utility of urban mobility
allowance shuttle transit (MAST)

SHEN Li', YANG Jing-shuai* s, WANG Zhou-quan', YU Hai-song'
(1. School of Transportation and Logistics, Southwest Jiaotong University, Chengdu 610031, Sichuan, China;
2. School of Automobile, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: To improve the practicability of mobility allowance shuttle transit and its systematical
service capacity on the basis of trying to keep the characteristics of its operation mode, based on
time utility analysis of MAST passenger, a model to improve service of aggregation points was
proposed by further setting corresponding main demand of mechanization service area checkpoints
except in control point. Evaluation models of passengers’ time utility based on aggregation points
was set. Finally, the validity of the improved model was verified by simulation example
combining quantitative and qualitative method. The results show that setting up aggregation
points in rectangle zones can improve efficiency systematic utility of MAST. The “limitative
origins & region-wide destination” service mode has the biggest overall utility in rectangle service
area under normal possibility of demand occurrence, showing high feasibility and applicability.
Although the mode lowers the convenience of transport for passengers to some extent, it cuts

down time for making much invalid spot stop and detour and avoids problems of detail location of
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demand spots and inadequate stop in some demand sport, meanwhile maintaining the disperstiveness of

passengers’ destinations to retain its advantage of arriving directly. 2 tabs, 2 figs, 20 refs.

Key words: traffic engineering; urban traffic; mobility allowance shuttle transit (MAST); five

service modes; time-cost-effectiveness evaluation model; aggregation point set-up; minimum time

utility loss

0 51 §

HLh =5 Bl % 12 2 48 (mobility allowance shuttle
transit, MAST) & —F il & 1 & & & B8 A 58 R G2 K
IBAT AR DA KT SR 1 s 38 R G AL Bl P Yl B 2K %
BRYJE TR AL” R O MR 5 XL,
MAST Gt 14 I 55 DX 388 5 Sk i 22 1 268 80 R X
BEYE 76 K A #8 MAST R 410574 8% 2
it e % 5 K 10 Bl A58 A AT SR R L (EAS e Bk g
DI @B MEL % - MAST 2 48 75 AR 418 ik 55 X 48 5 7
FEA 20 S8 AT B 4R A S A R B 55 DX N g
BN & K I [ 2 38 1T 4R M 38 O IR 55 XA
N ik 55 DX I A 30 55 B 4 1) e K [) B B A e
AT i 12 BB 5 45 i il MAST R 58 23 70 SR UE 2K %
A TR S I b R A8 AT A A T R 55 X B
DAL 14D 5 240 0 20 A 0 1 B[] PR DA o o 3
s ELAE R E 1Y R[] P 3810k R s 42 ) 3l » DA e RBR
PR UEAT 42 T R A9 o 38 5 AT A s @ 5P I )
MAST Z 48 BER 6 25 AR 35 5 Pk SR B2 5 i 4 1 6 42
O B AL B AT B R I ] . MAST R4z g i
PR IR Ny« 0 B 4 TR FR e 19 ik 45 DX 38PN T 48k v
RBKIBAT T AT AE TR B[R] A AR 40 e 2 7 oK Y S B A2
A i 725 e T 2 S A7 B LA S B X ek e 2% L ) B R 32 A7 0
PR S B 13 B 45 4 i sl i I ) 29 R L #E MAST
Fgirh A K] LLTE 4 H 24 22 R 55 i B 3 3 L il
o 285 1 A Bl 4 P ol e A R ) T 7 A iy L
P TR UL TSR BN A BRI A E S
W [E] AR S B R G HE A S A AR AN R i =5 2
DRI DL T Fe B JEE 1 v F A 2 5 5K o A HG o o L
AR RGEMS K-, Hili T MAST RGEHR 55 Ak
TR Yo % K Bl RS — IR X s 17 i
OV B SRR B ) PN R B AR A A 55 B U] 2 4 A K UL
&1 BB AR

F Cortés 5548 H 2 MEA L HLA LK, Quadri-
foglio £ 2 Xf MAST Z 4t ¥ fig 1 B it i 47 1 58
L DA A U R SR8 MAST R 4 i
B DL S 3 5 R MAST R 58 4240 19 12 )
R X RS CHE R AR 45 KO IR 25 1 F AT R Ge
RERBE A AR ZE B R THLESE

RO LA B 53 A A8 R E IR 55 7K P 254 T HIR 55 [X
S TRl 55 TR B B ) g O RO A T A X EE 4y
B T 4% 50 ) I8 2 IR 55 &R 4 (fixed route transit,
FRT) 5 32 M A 58 & 52 Wi & (e I [A] L 9% 1] 55 8% 45 7
L0 0 AR N AR A R G55
J5 205 K By il b 55K S im0 Ak i 9 B SR i)
D DNk 2 e ik 55 55 X0 T AT E . it AR
Ml ST RE 2 1A RO % T oK L R T MAST
G010 18] 280 4 A7 A 95 A i) o A 5L O A ST
AH L B (B 50 BF A 45 Y S DR A 3 2 R AR R S R
55 7K 14 [ B A 500 ik 22 8 MR 55 e 0 R Pl ATk .

1 Rz RE A #

HR AR A 1Z A 5 B[] 25 29 3, MAST 3fe % 75 5K ]
PLRI 43 g PDCH 3t A2 17 ) W PND CH i o -4 X 3
1) JNPD A X - i 34 7)) - NPND (42 X 3 i
Z)4 BB REE LI B 4 R XA R R4
AR SCAE Daganzo™™ ff i 3 BT (1) 3 fith 1= $2 76 Ml 55
DX 35K P 9 o] s () 71 2 B SR A R Xk — b ik A
S, DAl BE AR e BT oK e B AT AE 4 H A S IR
55 I B PN A o E T L O 4% T A AR A A T o 4R
PR S A il b 1 T ) 3 % 8 i LA SR 1] TPl R GE
P AT R ot AR G0 A 1 T R B IR) GRZAZ)
ATAT S 28 6] (RO A 8hE Ja AT 47 R 2 HE I 4
Te & A BTt T A oA 0 3] i 4R BT SR A BT is
T A AN AT PO 3 B0 X P AR RIS 38, AR S
AU e IR 45 X 8k 44 38 5 43 AR AT R X R 4 K
P45 F DX DX A7 Jey 30 265 R % 4% R X R AT 4 R O B T
B o 76 B T8 R XA B DA B A IS e 2 AR
FEA 5 S AR O I AR R o R G ) DL R AT R
B B K R A A S Y A .

ARTC R F RS A &S, H R S R A
MAST 45 55 1 F ok 4 X R 372 852X CRP A s
MAST) , B3k 2 DL b 4 BB XA S0k % 7K,
N5 A B, ELAE IR 55 DX B PN A A b S 2 ] R R
H 2 PO AR HUSRIZ A, BRI 2 PD B U
AT % T 3R AU F il 3l w4 B 45 R DL R 9
T HE 3 RO A XGRS 2 8L R R
PD . NPD JE X B4 &40 77 3K+ 55 4 Fhohy SRS -



%4 H e

AL 3R T LS X A B B IR o X ORI 2R it 97

A Xz 2R 2 PDLPND JE X A R0k %
oK 5 5 Fh o B A BRI X EGRIZ B .

MLATEH 3 AL L 3 K AE 2 E I B
Ko e L e B ) M i I ) AR IR (LS
WO T4 R E AT ECR AL s & B W
Hi s SEATHS 4 R e S AT ORI H A Uy X
FIRAK B H R Rl 1) R O CRL AR 4R ) L A
ZIEN BN EAREH AL HERBHHWH T
B, W AR MATHOCE W AETE R AT N R ETEL
SEWR 55 Z 05 i e o B A DG AR TE AT o W) e A= TE A
SENR 55 Z W5 WO AR 05 E DR TR H r ik
IR 55 1 43 HOPE S S R A G SR e L A X Gk
R o [ IS A T R ARSI E L R A AR LA
SO R A A s TS TIPS R . [ A T
%5 1 AR MAST X, % 2 M3 m 1 ik 55
I E X7 HEBR 1R 2 AT A R 3K L O AT RE
FE—E B WBUER .
1.1 ARBE

AR SO GE B A BE 3 BT ST 5 RO TR] MAST
R 55 455 2T A Bsf ] %R P M B R R B IR B
2 AN 3 R IR 45 IX s b 5 FhOAS [) 2 45 IR 55
2B 22 B R TG 8] 358 47 B A AR RSO . BT AE
7 R IR 55 X3 PR 2 BR A B U A I T i) Bl PR Ot
AN 8 2 R AT R G2 1Y I T S A 0 (R AT
Quadrifoglio %54 i 14 A 208 R A LR # L R4
PSR g E L BIURE
111 REREBEAMALR

B s 2 3k 4 B0 A Gy LGy L oAy R 4 1 Sl i)
B W o R 5 X3 42 CRI e oK AT i 25 0
B H Ry B[R] SR TE B A R0 K oK R AR i
J¥ o g O B T AR AR I R ¢ g A A 1l 8 [R] ) 24
SRS [ [A) B o o A A1 B 0s AT 3w 1 B
IR BB (AL 55 S S B0z T R 1 D 25 B ] 5 JE 4R R
B BB i 17 D0 B W i B R 2R S 38 i % A ]
BUME T3 ) sw, /2<W How, 5§ W iEAH %, H
L MRS BT, =1,2,.5, B TRK
SR N (] R ] X AT AT e SR B PR B ke R
Fofr A o7 B ] B TR B AT & SR AT AT IR 55
S [ IR 1B 45 SR B AT AT IR 45 5 SR B AN &
o A A0 e R AT AR I XA T AR Ay

A=2LW (D
n=AtH (2)
L1.2 RSERBHAR

% PD,PND,NPD,NPND X 4 Fi g {75 K &

AN py
vaZI,j:1,2,3,4 (3)
LR AR SE . (HE T AT R A —3. Y A =>H

f— e 3% S WY AT A RO 3K AR R <<H Wb SR AT AE
ANATAT A0 3K S I BB A L & D,

1, m;<n
= 4)
0, m;=n
AL T 55 KA,
m;=AtkP H P> (5)
ANAATTRECm N
m=D,(n—m;)=D,At (H—F,) (6)

1.1.3  FEuFRE MK 7T F 5 X o4
XFF MAST £ 48 1) 5 1A 3fe % i [a] 80 ok 6 3=
BAFAE 2 RBOTIUR 20 1 20 RGEn] 47 IR 55 SR A%
D 356 2 2R RGEA AT IR S5 KO 2k . T
BT AT 3R I )5 A R O B 52 B T AR 5 ) L 5
1By 2k 55 U4 I 8] (R 55 25 15 15 42 380 1) AN — 2
(8 SE BRIz AT I E) S SR FE M 5 275 2 3870 by phy T e SR
() 2 SR P 3 el 47 R 55 B 5 | B0 i B 45 e % B B B
DR P& I ) SE SR 2R . 25| AR HUAUORM fS . i T
TRt SRANBE 58 A 1Y A B IR 55 AT 38 o 1 25
A IS T iy S8R 28 A0 2+ PR O ) Sk A 1) 2 A
VAL T AR I [) 40 Sy T S5 I ) 288 P 9 25 7T 47
it SRR AR R FIAS ] A7 75 SRR A5 2% L T a] 47 5 5K 3%
FRAR R Sy d5e 3 85 B[] 428 152 (R BRAE R GEAR ST 1Y)
WhBEGEPRIN[A]) | 5 K T e i 1] 2 152 5 2547 I 1] &%
FRIRR Z A B tow, « tors S 6 5 LI 1) 7 15 56
IR I 55 2 48] 0] 3R 2 UHTEL IS 1] T 2hy
T =n(tpw; +tpr:) 7
B Twi s Tro 0 5 4 0] A7 9620 19 55 i BN ] 45 42
BRI R] & 2w, 2w 43 501 A BRAR R B8 TG A 5% B UG IR 5
CEP & A5 20T 5 4% 3 % 180 25 32 3 H: Al 3fe 7% 36 i A&
R B FAENE B0 T 25 A8 Ay T AT o K T oK
SERE I B) 5 4 2t (], AR IR 55 R BT A AT AT R A
SR I [] A Ay
Twi+Tri=m; (tw; T tr;) (&)
WU, e FiiXT 3% SRR R 2 . p
h ZGE VYR L I E) AR A 250 B 4 2R B R 9 [XC
Il 52 o S B VR A R AT 20 B AR SC T AR 2010 4R A
S B M AT U A O 258 45 2 e AL R i ol L -
M SC I R A7) 5 2011 AR AR T ML gk 1 5 R UTE i AT
I A CF 3 T R A7 . PG e S 0E R ) A AT AR E . X



98 KZXFFHRARAFR

2016 4

BeBr~Pw~Po BBz 43 R T % T B[] | AE e B
(] S5 Ao B 1) A2 15 B[] 453 2K B [0 254 B 1] ) 25
B 2B Tow,  Ters 53900 2 6 75 T 655 135 6] ] 5
SRR To S w47 55 5K TS B0 (1 0 HE 15 1)
[8) s T AN AT AT A 2807 SR 48 2R I8 ) T Tow 3
SR R A AR HE A5 ORI 2k R ARCIR B0 0 A T
B b 22k AR 0 A B K 2 W R R G B B et
) Ty AT AT R B W APAT B A tor 5 20w 5350028 1
R B IR X B4 e % 2 380 5 S5 R ) ) 19 48 1R B (1], O 22
WG LB 15 A5 15 Fof (1) 5 22 ) 1) 7 25 S BRI 2oy = 2w =
w; /v, T AT B B T I [E] T 45 2% P A A

U, =B Tri — P (Tywi = Towi) = B (T — Towi) —

BoTo—p. T —p. Ty €))

L1.4 RIEHEAE a0 H

Mol ANEHCEORIE S TR R BURUR s
JIT Ak e DX XA B DA % I TR AN ) R R 1
FETEWL 5| Z 0 B0 BRARDIR B0 42 HIS7E IE X S Y
BI5) o34 s B R AR A WO RO A5 B AR IS ol
HLA 25 B AH R 52 7R B e (5 52 0 918 [ AH 26D W A8
2 JE AT BB Y [R) AL T SR B AN — B g g, XIERAR
AN Ag THEBEAX TR .M T 1 IRF
SROXERE 1 X% A23Z A5 PR G A A0 SR 3R 2n AN O
H I8 S AL E A AT BED » SEBR AT A AN (2 np, +
npst2np )N EBUSA Y R G 1k Ag/2,
R AGGy 2+ Ag) A [ w, hy 58 B f B 3
L2 2R R B 1 Ay AR RIS T BN 1Y P 2P
ATEFIE] R S R
1.2 HENXERET
12,1 % 1ABEX . REH 54 K BARICHEX

S5 1 A T S PR AT 5 LA AR L T R ARLR
LT CRUETA b4 R LT T 42 AL Z i AP T
AT BRSO Z g S, B EERE A
Z RS T B e % S5 1R JE DR I ADoK b RE
P18 S5 A o ) S 15 25 398 4[] R 2 2 I (] S 152 2 A
WO FEZ B R . TR E AR
AR SCA AR B0 T 1 A i 1 00D 1) b ZE A Y
HEZ S BRI 1A b2 05 . 23 A 2 2 T4 e ) B
B 1 REX T U 4R 1Y 4 B E] E 5% 2 2
FIR N T AR b 36 7% 1 A5 A I ) ZE 352 5 17 R 42 i L
(R 38 ANAY 23 38 AR T 43 % 1Y A ) R S 5% . X T
ND. NP #F5R , B AR PND 755K DL ] 3l e 5 1m0
MELUAE 52 bRz 8 v A8 2 0 R 55 o (B 76 A58 B 4t <7 1)
ANFEH KN, % PND,.NPD 5 NPND 753K 14
AIATHER 200K 011 012 5 0,5 » AT 15

ml:np”+np126’n+nj)13912 +np]4613 (10)
HEX T A
Toa = tori (np 1 + np1200) (np 1361, +

np1bi; + Ek(tr)m + tpri ) (1D
=1
Toa = tor (np120n + np0is) (npyy +

nP13012)+E/€fDR1 (12)
k=1

U, = Ben(tpwi + tpri) — Pwmy by — Lpwi ) —
Brmiy (g — tpri) — Bo(Tpg + Toa) —
BuDy (n — my) (tpwr + tori) (13)
Xz = npisby + npubs — lyx, = npby +
np1li; — 1,
1.2.2 % 22X FH#ERILHEX
BEAEAN 5 S 1Y 5 47 CIRFIE]D 52 i) Y L 2 42 44
h o P R R FE AR w e > ) AT AT IR
my, = Agnr’ty:h /2 4 wul ik (14)
K amy < n, AR Ag HBEL
AR T PR I ] A 1R 2 T A 0 O 5 B e Tk
IR BRI Y T R SR 55 PD B i ofe
#F K A W4 PNDNPD 5 NPND #7253y ;i
KT AT PD 5 5K . AR B A AL R 73 0 H 001 o
5 5, , O] 15
my = npy + npron + NPrscr T npaos  (15)
[F1EF AR 152 B AR SR (npr3ozy + nprioes) 5
(np 2o +npouoss) 53 A5 AGTE Ag /2 DAL
opyUE <)

TDsZ - 2(711)230‘22 + 7’1])210'23) Zk(l‘qu +
k=1
tows )/ Ag T+ tore Ag (npyy + npazon ) /2 (16)

Toe = 2(npyyon +nP24623)2kfr)R2/Ag =+
=1

(np o + npososn ) ivre Ag /2 an
U, = Ben(tpw: + tore) — Pwmy (twy — tpwz) —
Bo Ty — Brmy (tgy — tpre) — LD (n —
msy) (tpwe + tpre) — Brtzen(Prroa +
D302 + 2P20023) 18)
Afex, = Ag/2—1.
1.2.3 % 3ABX: 2 RBAL-FHECHEX
55 3 Mo 4 XIS - A RIS T2 AR U R
PD NPDCE AR AL PD B Ay ol RE 1 . H
F T 25 LAY B XS BE AR SO A5 IR I 2R 60D B
ﬁﬁgﬁii%g%;jz?npsl\"Posﬁjﬂﬂﬂ‘ﬁi‘g&%sﬁﬁ*ﬁ
PR R R N AT np T nps 78R



%4 H e

A5 R T AL X A B B E oy XA ) A Aot 99

BeAR 30T B9 0] A7 5 5K, o mps, t PND B 4y
PD.npy 1 NPND #4675 PD 5 NPD, R H 5% b
BIYHNN 601 0005 0335 H 032 To3s<<1Lsnpsy Snpsioss
AT ATHER R 030 5 0502 365 3 FAEUR L/ S 5E
fR 3 2838 47 I ) . Agos /o R 37 ) i A 48 B0 Y FE
FA] . (¢ — L/v— Agws /o)y A T #E b 5 1 I o]
WA 47 9 NPD 55K £0h

my=| t—L/v—=Agw;/0)/(wy/v) ]  (19)
X emy <mpystnpss| DA B BE .

|

m% =npy; 05 T npsics30s 20)
m:s:npsl+71P320'31+nl)3r1632+m; 2D
t’/DRS :li)wa :w; /v (22)

BRBHERE T npuiow S npson tnpsios+
npsioss 05 ) 53 B2 0 A AE Ag/2 ASEHUS B H
NPD 753K b2 ¥ 40 A 16 b ZE AR A Z 01 s I8 X
TH

Tow = tors Ag /2 + togs (np s 031 +

np 103305 (np sy + npron) + Ek(fl)kg =+
k=1

tpws) + tlnkaAg [np 33051 + npsioss s 1/2 4
Lows NP 51032 (np s Os1 + np 31 05505.) +

2np ;.03 Ek([/DWB +f})Ra)/Ag (23)
k=1

Tow = 2(npaon + npyios +

npsios:0s) Ag 2 Rt prs + tors Agnpy +
k=1

np s ) /2 (24)
U =Bon(tpws +tors ) — o Tos —nl Bw (tws —
tows ) Br (trs — ters) 1(ps1 + paaoan +
D305+ P31033 05+ Paiosn) —
Brtsn(Pszosi + psioss Oz T2 p5003) —
BuDs (i—my) (tpws +tprs) (25)
o 2y =npas O Hnps 05505 — 1,
1.2.4 % AABX: FHRER- A RBRICHEX
555 4 Ay AR TR - A X2 A L R
PD . PND JE A RO H T 3K s npu snpo ¥ R A AT
JIR 55, T AR 48 4R B I 2R R AV A BT mpus 5
npu 5 AR R T W AT AT 5 oK Hh npis B NPD
AL~ PD,np, 1 NPND #4k 4 PD 5 PND, H. 4%
RN on o125 015 s H. 010 Fos<<1onpi Snpuios
MR ATAERE N 00 5 0 ATATHY PND T3 5K 5N
my=| (—L/v—Agw,/v)/(w,/v) | (26)
ittfj;mf1<np,12 +npu.

oy

my=np, 00 T npios i @27
my=npy +npuon tnpuo,t+m, (28)
tors = tows =Wy /v 29

RIFHERET npuoce 5 npuon +npuce +
npuois O 50 3B o fi e Ag/2 A AL L H
PND 75 3K T 4 sl 8 3 A 76T B Z 00 X
H

Tou = 2(np 300 + np o +

7’1/) 44043 6/12 ) E k(t,T)Ri + ti‘)Wl )/Ag _'_
k=1

([/DR,IAg/Z)(nPM +77p,12(9“) (30)
T = torenpaaci (np 20 +np o) +

ZktDm + Zkt,[)mznpmo'qz /Ag +
=1 =1

(np i+ np o) Ltore (np 1260+
np 1i043015) +t;)1<,1Ag/2] 3D)
U, = Ben(tpws =+ tore) — nl Pw (twi — tows) +
Br (try — tor) JCpa + puobn + puson +
puce + puciz0i) — BoToe — pLDy (n—
my) (tows + tora) — Brtun(puzon +
P1161301 T 2priois) (32)
K xs = npn0y +nproiu0n — 1.
1.2.5 % 5 APMEX R B a5 0)2 KA LN
55 5 Bl N BB AT AR B A 4 DX 2 A S (]
FEEORE 2 4 OB XA e % 75 K H 555 1 Fb
B 2 2 A w2 PND 5 NPD # 4k PD 2
i 2R T 73 NPND 55 3R 0K 56 46 0 75 oh 3 M g
KT nps 5 npsy s MR HNH 60 =00 5
052 =0n »nps N T PND,NPD, PD [ % 1k 3% 43 5 H
53 =013 051 =033 5 055 =03 =042 » H. 053 T 051 T 055 <
1o npsy (1—051) T npsioss npss (1 —052) tupsios 5
mps, (1 —a55 —0s0 —o55) B AT ATHE R 5500 K 051 .05
Oss s W] toms = tows =ws /0o R FAECR & F (npssos +
NPsscss T npsioss 051 5 (npsyos1 +npsioss +npsiosiOs:)
O3 o A e Ag/2 B B, H NP #55K |
TR A BB Z AT ND TR R % A8
I ATE T AR L T A
Tors = {tors L (npss (1 —652) + npsios0)05 +
npsi0s; (1 — 655 — 0510 —055) |+
tos Ag /2) [npsy 4 npssos 4 npss s (1 —

o) ]+ Zk([DRS + tows ) +
k=1
t;)RsAg[(npsa (1 —052) + npsio50)05, +



100 ¥ERXFFROGAAFR

2016 4

npsi0ss (1 —gs3 — 050 — 0550 1/2 +
tows (Mp 53052 + npsioss + npsiossOs1) »
LGpss (1 —052) +npsiosi ) Ose +npsifs; (1—

T3

055 — o5 —o55) ]+ sz(f;')xs + tows) *
=1
(npssoss + npsioss T npsiossls)/Ag (33)

The = Zkll)ks 4= tors (np 520510 + npsioss +
k=1
npmffm(?sz)l:(npsz (1—05) + npsi0s; V051 +
np 51055 (1 — 655 — 050 — 055 )] +

13
2 2 kt prs (np 5051 + npsioss +
k=1

npsio510s2) /Ag + (npsy +npszo5 +npss o

(1 =650 [tors (np s, (1 —a5) +

npsi053) 050 + np 5,053 (1 — o35

055) +t,I)R5Ag/2:| 3D
Us =Ben(tpws T tprs ) —nl Bw (tws — tows T

Br Ctrs —tprs) JL P51+ psoosy £ pse (1—

0510051+ Pssosy T psioss + psiossfs +

(Pss (1 —=0652) F psiosi )05z + Psi G55 (1 —

053 051 —055) ] Bo Tos — B Dsn(tpws +

tors ) pse (1 =051+ psioss ) (1—05) +

(pss (1 —=052) + psio5) (1 —0:,) +

DPsi (1 =05 — 051 —055) (1—055) ]—

Brtzsn(Psrosi T pssos: T Psios; 051+

— 054 —

51650052 T2 p50055) (35)
J—:t':P 1 X — [(np53 (1 — 052 ) + 71p5,1 054 )0'52 + 71p51 053
(1*653*651*655)*1]o

M ST bR 5 R Y I ] ORT PEA B
AT RLER XS AN [a] 1 DX 38 5 SRR B0 %) 25 Bl MAST J7 5X
PEATRUTENT » DT 356 I 5368 v R 55 X

2 hEEHSH

AR iR 5 i MAST R 40 AR %
R TR 50 F E AR AT 550010 3 A o B — B K AR IR 55
X 5 Hh 14 6 A58 25 LA A [R) %) T 8 1 00 () 9 G % R
HAERB IERE X5 545 . I 4 4
TE 4% 1 BEAR R Y 105 1 38 47 HOAR %5 1845 48 BT 80
Uk A R R R WS G5 Gy R
TE AR 55 DX 3 o 9 4 il 3l ) ) S vfE 2R K L =5 km, IR 55
X2 EW=1 km, I A=10 km?, g B} [6] 4 5K
t=1 h, EWF Y217 W E v=25 km/h; [ I & H
B oK & A5 B H=10 p/(km® « h) (% F L7 K
iy o7 3K 2R 48 S P iR 55 BE A PR, EEE A AR £ T
bk R — Rt 25 7 30 B R 1 ) B 1S S

FELE B O 82 KL T 1) 2% O ) 9 oK R Dy — 3
B - IR AT B4R & T SR B AR n=100; & A0
pr=15%p, =35% . ps =35% . p, = 15% (M. & H= HiE
HKAE Quadrifoglio™ 3 35 P 52 (9 15 37 () » B I
PD.PND.NPD,NPND % 4 FJE X i 4 20 7 >R 505
A 15.35.35,15; W K & ¥ B AT M E N
6 km/h, 2 A RO AT W FE 2 AR 7=300 m, i)
Tt 1 X3 7% 7 R AR BN B AR R B 3 AN RN
B ERFEA L 100 ASFEEEHI BT 42 s AE IR 55 X
I P 2 B AL A . SR ] MATLAB 7. 0% B AL &5 B 4
A AR AT B B HB R A W 1 iR

1.0p
0.6r i,
0.2 *

ol ki
—02f |

vk

MR 45 X 4842 K/m

—0.61"

0 I 2 3 4 5
23496 4 K 8k
(a) X 8.4 47 75 oK i ¥ A 40 1

i
o

5 il vk
—02F

R 55 X 4% K/m

—0.61

T2 1 3 2 £ KK B /km
(b) RIRAH M e 7 KBV MIEL

1 AR TR MAST 256 4T B0 b ok
Fig.1 Regional demand of original MAST mode in a
period under ideal condition
T O 2 AR T B MAST R 48 5 )
B R . SIS 159 3] 551 25 A5 =X v] A7 7 3K
THE 1R,
15 25 155 5 T % 100 - 349 45 o ) (] 5 2 2 f
[ 53 374 tpw: =3 min, tpr; = 17 min, 53 51| 45 45 5
A B 7] 20 PR A 78 3000 5 4 (i 285 2R
U, =1 8008 +65. 818y +164. 665 —1 152. 738, —
11883,
U, =1 8008 -+ 105. 248y +173. 165 — 178. 088, —
1 0268, —61. 393,
U, =1 8008 +74. 4883y +271. 735 —2 344. 898, —
7388, —64. 254,



%4 Yo AL S T LS X HE Bh E I3 oy X BT ) &R Bt 101
Lo , U, =1 8008 +156. 248y +259. 595 — 1 535. 243, —
. Glatt bl 7208, —61. 398,
g e ° ‘ U, =1 8008 +122. 98By -+258. 928, —1 827. 618, —
2 0 : \ = 7385, —64. 258,
PR s R4 2010 4F KIS RS 14745 15 2011 48 A6
SR S ik 1 SRR AT I B B = 1.8 = 1. 2,
—0.61" "‘: v ,. e ' Br=1.1.80=1.3.8.=2.8,= 1.5, A WX g 5 B
! . i L . OO AT LS R 2 TR
5 55 5 28 K /kn AT o B 45 R b iT B L 1 AR O RE A AR
2 AR T MAST REHIT BT R B DI P R 2 R Y R Y %, o U
Fig.2 Regional demand of improved MAST mode in a 5 U, i 2 Fi 2R 30 48 K B/ ml L3 F it 36
period under ideal condition FEIE M 55 DX Bl 7 o 28 75 oK & A ME 320 00 F 3 ‘B 6
1 EOHSEARZERER
Tab.1 Demand results of example under multiple service modes
"X mimioe | memie | 7R E RS e | | omes
PD %t 15 15 15 15 15 15 15
PND % PD ¥ 17 17 17 17 17
NPD # PD %% 8 8 8 8 8
NPND #% PD %% 3 3 3 3 3 3
il IR % PND %% 12 18 17 10
Al ik 4 NPND % PND %% 0 0 0
AT AR % NPD %% 6 15 15 4
iR % NPND #% NPD %% 1 1 1
AT % NPND %t 1 1
BOATIR S m 34 43 51 59 44 60 59
®2 HOSHAMBHAIHER 2 BT SR VR AR A A I X 3 T AR TR R 45 X R
Tab.2 Time utility analysis results of example %ﬁﬁ()ﬁfi% EI/‘J 5 ﬁ“ﬂlﬁ%ﬂ%iﬁ?%%ﬁ E]/‘J E\ ﬁi HTJL IET] %UEH
— e - o — HERT TR B 50 b
FERE{E | —1 803. 65| —192.22 |—2 266.65|—1 082.85|—1 550. 09 (Z)ﬂgu}zﬁ{ﬁﬁ%{?ug%%félﬁgKHEE&J\*EIEE%T
AL=3 |—3123.65|—1 332.22 |—3 086.65|—1 882.85|—2 370.09 &E%ﬁ,ﬁﬁ%ﬁ&i%%%%&&m’Iﬁjﬁj‘ﬁg‘ﬂ}ﬁ*ﬁ
P IV P VN N R UESE T2 4 Pl b B 2C7E B TR R AR T X T
8.—3 o ' o - o BTV IR 45 DX 8 Ay A st 1] 2 e A

I 2 Bl s e sgm 7 30, TR i AR E R AR N X
PRI RS R BRI RS 55/ O HR Rt
R R BB R E TR AL 29— 9
M AN i T A 2 RS LT I R L
DX 38R P ) B IR/ 5 LA S 22 SRR
Pt A ST 5 4 R OZ — R L) MAST 2
PERE L 7R MR AR DX B0 BT B 1 T AT 5 0
.

3 #®

Zn

(DN MAST {4 i [1] 20 et J5 1 H A 32 i
TEAL SN A 19 M 55 DX 38 A R 4 ol s S i — 25 80 6 i

155

(3) UL 2 B SR AE S A RS B2 L 1 1 45 A7
7] 5 R 45 DX 30PN A5 X7 BRI T 9T 7 O A 1 R
SECT BANIOR B O E N BRSO 4 BT R R R
WAT KRBT LT 545 Fab ], B AR i
MAST Z 4 5 /> (1 S AR 451 %, tho R 3 5 75 R A
T 7 A B A i 2 5 SR 457 B I AS 365 L ) 8 [
B3 AT AR5 T & H R i A 43 BOVE L DU B LR R
bk, B A R Y R AT S aE

(DA SCBA X 455 RS MU 5 1) MAST &
G A AR Y IR 55 DX 3800 3 FH PR 0 AT AP A [ b
LA 4 B B 1 EL AR B RN 5 L o A
— R .



102

K2 RFFHROARAAF RO

2016 4

S & Lk

References:

(1]

L2]

[3]

[4]

[5]

L7]

L9]

(10]

CORTES C E,JAYAKRISHNAN R. Design and op-
erational concepts of a high coverage point-to-point
transit system[J]. Transportation Research Record:
Journal of the Transportation Research Board, 2002,
1783:178-187.

HORN M E T. Multi-modal and demand responsive
passenger transport systems:a modeling framework
with embedded control systems [ J]. Transportation
Research Part A: Policy and Practice, 2002, 36 (2) .
167-188.

QUADRIFOGLIO L, DESSOUKY M M, PALMER
K. An insertion heuristic for scheduling mobility al-
lowance shuttle transit (MAST) services[ ] ]. Journal
of Scheduling,2007,10(1) :25-40.

QUADRIFOGLIO L, HALL R W, DESSOUKY M
M. Performance and design of mobility allowance
shuttle transit services: bounds on the maximum lon-
gitudinal velocity[ J]. Transportation Science,2006,40
(3):351-363.

QUADRIFOGLIO L, DESSOUKY M M. Sensitivity
analyses over the service area for mobility allowance
shuttle transit (MAST) services[ J ]. Computer-aided
System in Public Transport: Lecture Notes in Eco-
nomic and Mathematical System,2007,600:419-432.
ZHAO J,DESSOUKY M M. Service capacity design
problems for mobility allowance shuttle transit sys-
tems[ ] |. Transportation Research Part B: Methodo-
logical ,2008,42(2) ;135-146.

QUADRIFOGLIO L,DESSOUKY M M, ORDONEZ
F. Mobility allowance shuttle transit (MAST) serv-
ices; MIP formulation and strengthening with logic
constraints[ J |. European Journal of Operational Re-
search,2008,185(2) :481-494.

QUADRIFOGLIO L, LI X G. A methodology to de-
rive the critical demand density for designing and op-
erating feeder transit services[ J]. Transportation Re-
search Part B: Methodological,2009,43(10) :922-935.

LI X G,QUADRIFOGLIO L. Feeder transit services:
choosing between fixed and demand responsive policy
[J]. Transportation Research Part C;Emerging Tech-
nologies,2010,18(5) :770-780.

ALSHALALFAH B,SHALABY A. Development of
important relationships for the planning of flex-route
transit services [ C]//TRB. Transportation Research
Board 89th Annual Meeting. Washington DC: TRB,

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

2010:3701-3721.
KHATTAK A J,YIM Y. Traveler response to inno-
vative personalized demand-responsive transit in the
San Francisco bay area[ J]. Journal of Urban Planning
and Development,2004,130(1) :42-55.

LI X G,QUADRIFOGLIO L. Optimal zone design for
feeder transit services[ ] ]. Transportation Research
Record: Journal of the Transportation Research
Board,2009(2111) :100-108.

ALSHALALFAH B, SHALABY A. Feasibility of
flex-route as a feeder transit service to rail stations in
the suburbs:case study in Toronto[J]. Journal of Ur-
ban Planning and Development,2011,138(1):90-100.
DIANA M, DESSOUKY M M, XIA N. A model for
the fleet sizing of demand responsive transportation
services with time windows [ ] ]. Transportation Re-
search Part B: Methodological,2006,40(8) :651-666.
QUADRIFOGLIO L,DESSOUKY M M, ORDONEZ
F. A simulation study of demand responsive transit
system design[ J]. Transportation Research Part A:
Policy and Practice,2008,42(4) ;718-737.
NOURBAKHSH S M,OUYANG Y F. A Structured
flexible transit system for low demand areas[]].
Transportation Research Part B: Methodological,
2012,46(1) :204-216.

= EMAALREM IS MY KRS
(MAST) B A5 0 e £ L) ], 500 0s i T/ 5 15
B4R .2009,7(4) . 79-83,123.

YUN Liang, JIANG Yang-sheng,SONG Xue- mei. In-
troduction of mobility allowance shuttle transit sys-
tem (MAST) and the summary of its research pro-
gress[ J]. Journal of Transportation Engineering and
Information,2009,7(4) :79-83,123. (in Chinese)
DAGANZO C F. Checkpoint dial-a-ride systems[J].
Transportation Research Part B: Methoddogical,
1984,18(4/5) :315-327.

£ TR R o 3 AE 5 R G HE SR B B R P
P SR BEBOR DI SELD]. FF 19« L AR K%, 2012,
WANG Ying. Demand

framework design and adaptability analysis key tech-

responsive transit system
nical research[ D . Jinan: Shandong University, 2012.
(in Chinese)

RS AT T TR AR RIE RN SRS R G
HAP Tt e 2R R [T ] i 5838, 2014, 12(2) 1 62-68.
PAN Shu-liang, YU Jie, LU Xiao-lin, et al. A review
of flexible transit service[ J]. Urban Traffic of China,

2014,12(2):62-68. (in Chinese)



