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[ Abstract ]

on taxi trajectory data was proposed to predict the “potential demand” of demand responsive transit and provide a feasible plan for route

In the absence of accurate transit demand information, a demand responsive transit( DRT) route planning method based

planning before transit operation. Firstly, taxi trajectory data in the study area was obtained through data mining, representing the “po-
tential demand” for passenger travel in the area, and candidate station were determined using the K-means clustering algorithm. Sec-
ondly, a benchmark station network was established using these candidate station, with edge benchmark stations designated as the start-
ing and ending points of routes. Utilizing the K-shortest pathes (KSP) algorithm constrained by route length, benchmark chains were
generated. Finally, after determining the sub-chain set of the benchmark chains, demand response stations within each sub-chain were
searched based on circumferential critical value constraints. Using this algorithm, alternative routes were generated repeatedly within
specific time periods, and an initial optimal route was selected based on comprehensive evaluation indices for each alternative route.
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Fig. 2 Data pre-processing process
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Fig. 3 Changes in the 24-hour passenger status of a taxi
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Fig. 6  Effective OD distribution during the first peak hour
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Fig. 8 Alternative station classification results
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Table 2 Benchmark chain alternative route scheme
5 FEAERE S 1R
15-10-2-1-0
15-104-2-1-0
15-104-2-3-1-0
15-104-8-13-11-14
15-104-8-13-79
12-0-1-24-8-13-11-14
12-0-1-24-8-13-79
12-0-1-3-24-8-13-11-14
12-0-1-3-24-8-13-7-9
12-0-1-34-8-13-11-14
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x1 BEHmMEMIERER
Table 1 Benchmark station network part of the station situation
A FEAE A B BE s £
il 2R/ (°) g/ () uli AR bR gy 2R/ (°) $ifE/(°) i R
0 22.669 60 114.027 4 1 105.390 5 22.611 70 114.025 5 1 388.923
1 22.563 32 113.904 0 1114.494 222.541 38 113.949 1 1 233.588
1 22.563 22 113.904 0 1114.494 22.548 25 113.922 1 1 347.335
1 22.563 22 113.904 0 1114.494 8 22.506 72 113.944 1 1 641.552
11 22.534 95 114.023 0 2 816.098 15 22.544 16 114.104 1 5 393.093
12 22.521 25 114.064 8 4270.933 15 22.538 11 114.050 2 5 359.093
13 22.538 11 114.050 2 4 326.331 14 22.544 16 114.079 5 5 157.528
13 22.538 11 114.050 2 4 326.331 15 22.544 16 114.104 1 5 359.093
14 22.543 70 114.079 5 5 157.528 15 22.544 16 114.104 1 5 359.093

SHERE R R M R k=7 85k C, = |Sh,
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DRT /A3 ER 6 AE FE i vl o 22 [a] 4R ik — 5 e 1
AT R R R4S, (0 TSN Bt R AR A R, T
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Fig. 10  Article 7 benchmark chain in the first peak period

*3 FELEEAHZBSER
Table 3 Article 7 benchmark chain station information
BpLy X/m Y/m ZEE/(°)  HE/(0)
12 52 765.44 22 463.51 114.114 2 22.602 02
0 51 728.30 16 029.79 114.104 1 22.544 16
1 49 204.53 15 978.32 114.079 5 22.543 70
2 46 194.98 15 357.11 114.050 2 22.538 11
4
8

43403.15  15005.93  114.0230  22.534 95
38440.33  15470.78  113.9746  22.539 13
13 35824.40  15720.56  113.9491  22.54138
7 34 065. 81 13484.74  113.9320  22.52127
9 35308.78  11866.28  113.9441  22.506 72
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HEARLE
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i SRS X ) OD AT B, b IR SR el
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HLAZ S X R MY 05,382 N OD iz A5 b
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Fig. 11

Sub-chain route C; ,
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Fig. 12 Number of OD borne by route C; ,
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4.3.1 £IiEEIAR
(1) BRI p,, o Ll C,, RIHHY OD Kkt

£5 BBC, MBRY

Table 5 Relaxation coefficient of the route C, ,

07,2 jj 1123 /l\,ZjZE% L ‘l’f(ﬁ%j 18. 87 km, ﬁtgﬂéﬂ% uh s X/m Y/m Quantity_in_300 m/> oY
C,, WML p, , 7 129.97, 57 50 048.08 16 736.06 966 0.171 231
MRS, WAy R ST e o
13k 2 FF 3 5] / ’ ' '
AP PR IR Y TF AR e it e B ], 36853 OD 7 201 48729.52 14 884.92 1 563 0.226 905
ﬁ”%{ 4 iR Lh10 min [IRGZEA TR, Forh 21k 2k 302 47338.10 15 064.67 3207 0. 060 201
T A OD B 741 2%, B IF3EMERS S0 OD 41 12 44931.14 16 154.58 1 485 0.210 446
PaA 125 55, R P (4) 15 20 JE o o 250 ] 3 HL &R 9 45357.86 14 396.97 2048 0. 180 312
¥k o.51, 37 40032.71 14 280.92 894 0.090 443
o i ) 150 39879.11 15 559.98 1 285 0.004 881
(3) 5 RIBRLSA PR B o7, o M OD iR 143 41905.69 16 569.07 1 470 0.163 579
Lii’f““j‘j o SR IS5 53 9 4 2 I TR] LR 236 41700.44 15 128.89 1 631 0.000 118
AN _k”mrhll—klmﬁlﬁlh—ﬂﬂﬁj A 10 min i [H] S, 146 42 908.92 15 627.89 2485 0.056 419
R (5) B2 AT OD WBELREL, 85, 4 0.57, 4 37183.74 14 933.05 942 0.117 954
4.3.2 ;}‘ggng;}z;a i 183 37329.09 15 959.63 1230 0.041 764
(1) PRI o, . C, , 5 16 K 373 35338.38 14 018.87 495 0.107 305
286 34 997.40 15 380.93 544 0.056 999
i i, BRE BNER 5 s . MR 5 mEd, A IR N — T —
E. Y 71 ; Quantity_in_: m AR 2K M N ¥ m
~ 5 3 S £ EQ -
iit (6) ~ 3 (8) 17 C,, W3 it R %K TG R
A 0.097
s, € A N -,"‘:’_ BT 4L
(2) BATHEBS 28 ¢, . M OD 1% Ak % 51 _— l*jh fﬁfﬁ{tﬁﬂﬁf*‘ﬁ t
N aple en, 01 walKin 1stance 1or passengers to
T 557 BRI 5 2 4 T LA 52 R % I A ol SRR & et on o g
L u
b TR DA R AR B35 L T 3 0 T e —
1D AT/ AT E/
BIES, 3R 6 Jyedr L FARY LATRIAATOL. AR 70 832 223 91279;m 251.628 30;m
H(9), P EELATIEE M 186.8 m, I T 44 92 231 271 040 583 272,639 097
ATHEE A 186. 3 m, BT YA THE S 186. 52 m, 201 552 297.974 743 252.477 826
B BIIR S5 42 300 m ARAE(10) ,48% C, , 1Y 237 636 135.473 966 59.196 022
TR ARCH 0. 622, 237 852 266. 623 061 290. 863 097
4.3.3 SmewiiEis £(C,) 189 281 157,897 998 66.205 365
MLLE 5 A EPRIET Z-score SRUEAAEILZ S TY 246 418 177: 995 018 43: 563 146
WMIAMEIITE( -1, 1) BN, B ERS AR IR E 272 568 34.702 092 196. 855 805
BREE %6, =0, =0.3,0,, =0.2,6, =6, =0.1,15 161 721 188.034 310 204.617 829
§|J C7 z/jzﬂg,g/‘]g; ﬂ:’ﬁl\?gﬁ?E( C7'2) =0. 195, 357 343 204.273 967 249.307 115
F4 BFEEELSH OD HEFEER
Table 4 OD data information arriving at the fiducial stations
KN L A BT 2 AT AL BR/m AL S AL FR/m 28 S B 2 2 S AL bR/ m 2T P AR/ m
24 343 10.52.49 48 983.346 15 943.472 11:10.57 51 523.064 15 884.205
24 975 11:38:35 51 505.824 15 943.976 11:50.:46 49 125.781 15 717. 302
28 240 14,1033 49 494,594 15 910. 114 14.15.59 51 969.781 15 954.703
29 420 10:40:14 51788.539 15 908. 446 10:50:24 49 219.779 15 921.122
29 424 14.23 .01 51977.974 15 936.245 14.37.38 48 922.185 15 908. 446
32 870 141954 34 105.434 13 499.073 1428 .57 35 251.688 15 487. 684
33 950 14:31:26 34 948. 654 15 574. 861 14.37.28 34 092.093 13 513.750
34 060 135227 34 955.735 15 483.792 13.58.11 34 125.034 13 576.909
33 950 12.25.39 34 146. 174 13 597.369 12.32.04 35 972. 689 15 774.789
34 628 11:40.48 35 786.333 15 765.449 11.49.54 34 083. 576 13 406. 447
35 770 133632 33 933.967 13 256.334 13.47.16 36 008. 576 15 769. 341
36 384 11:56.53 35 651.697 15 726. 642 120615 33 969.977 13 426.796
36 628 1402 .47 33 982.496 13 502.742 14.12.48 35 715. 118 15 886.207
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Fig. 13 Comprehensive evaluation index value of different lines
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Fig. 14  The optimal route scheme in the first peak period
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Table 7 The optimal lines of all reference lines

k IR E(CY)
1 10-2-1-0 0.562
2 104-2-1-0 0.422
3 104-2-3-1-0 0.490
4 104-8-13-11 0.276
5 4-8-13-79 0.298
6 24-8-13-11 0.251
7 0-124-8-13-79 0.476
8 4-8-13-11-14 0.417
9 3-24-8-13-7-9 0.241
10 4-8-13-11-14 0.417

K15 28 it BaR o2 i 7 58

The optimal route scheme for the second peak period

Fig. 15
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Fig. 16  The optimal route scheme in flat peak period
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