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Flex-route demand response transit scheduling based
on station optimization
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Abstract: In order to increase the proportion of passengers served by the flex-route demand response transit (DRT)
and reduce its service cost, we propose an improved D-k-means clustering algorithm that based on DBSCAN
clustering algorithm and k-means clustering algorithm, which could determine fixed stations and alternative stations
according to passengers’ needs. Besides, we design a flex-route demand response transit service system and establish
the flex-route demand response transit scheduling model which is solved by an accurate algorithm. Finally, the
feasibility of the scheduling model is verified by the example in the southern part of Jiexi County of Guangdong
Province in China. The results indicate that the model serves 95.3% of passengers, and comparing with regional
flexible bus, the operating cost and time are reduced by 9% and 5%, respectively. The algorithm is fast and stable.
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Fig. 2 The service flow
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Table 1 The initial vehicle schedule

A7 AT A T4 T AT
PrK uti i 1 Ut 5.2 vt .3 vt s 4 PEK K] v i 4 i .3 i 2
1 07:00 07:15 07:30 07:45 1 07:00 07:15 07:30 07:45
2 07:15 07:30 07:45 08:00 2 07:15 07:30 07:45 08:00
3 07:30 07:45 08:00 08:15 3 07:30 07:45 08:00 08:15
4 08:00 08:15 08:30 08:45 4 08:00 08:15 08:30 08:45
®2 REHTERGH"
Table 2 The passenger travel demand statistics
TERPER AT R R At
1 (1,2)4 (1,3)1 (1,4)4 (1,7)2 (2,1)1 (2,6)1 (3,5)1 (3,2)2 (3,4)2 (3,6)1 (3,8)2 21
5 (5,2)2 (5,4)1 (5,8)1 (1,4)1 (2,3)2 (4,3)1 (4,5)1 (4,1)1 (4,9)1 18
(6,8)2 (2,1)1 (8,2)1 (2,%)1(5,%)1 (*,4)1
3 (5,2)3 (1,5)1 (2,1)1 (2,3)1 (2,9)1 (3,2)1 (4,3)2 (6,2)1 (6,4)1 (6,8)2 (8,5)1 (9,1)1 16
4 (4,1)2 (6,1)2 (6,7)1 (8,1)1 (8,6)1 (9,2)1 (9,4)1 9
Vi FORBIAR FAT— 3l R 451 el
®3 _HTHDRIAERZIR
Table 3 The up-line vehicle schedule
ATHER w1 whai2 w3 uhisid B3R 5 e 3 5 I ) FPRIBITE IS
1 07:00 07:14 07:30 07:42 VA6, 07:17; ¥iM 5, 08:01 1—2—6—3—4—S5
V&S, 07:10F108:09; %5 6, 07:15;
2 07:05 07:23 07:39 07:50 . 5—1—6—2—8—73—4—5
vhE s, 07:27
3 07:30  07:44  08:02 08:14 16, 07:36; Wik 8, 07:5; Wik 9, 08:04 1—6—2—8—3—9—4
4 08:00 08:12  08:28  08:40  ufs6, 08:06; ¥ 7, 08:15; ¥ 9, 08:30 1—6—2—7—3—9—4

PA_E 3 64 {3 2 5 5K M A7 oA, s 4

ZERSTE A 15 s, RPEHLAZRE . vl A L DRT FIX 5

ATREEE DY 40 km/h, BUERFEATAN, BER  RIGDRT e ss MORBEATRI L, 4R ILES.

AN 5TC, BHNAN 1 I0/km, HAFEIW LT

e, WA 2l A% 3 DRT B XHUR 16 5K
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Table 4 The down-line vehicle schedule
TAPER g uhd4 3 B2 EHIpIN- Sy gy ca]ing |8 LbRist Tk %
1 07:00 07:19 07:28 07:47 8, 07:42; ¥ 6, 07:55 4—3—8—2—6—1
2 07:05 07:29 07:42 07:58 5, 07:09; 58, 07:53; ¥igi9, 07:40 5—4—9—3—8—2—1
3 07:30 07:55 08:07 08:23 Wigi5, 07:35; #i59, 08:05 5—4—9—3—2—1
4 08:00 08:17 08:29 08:45  His59, 08:27; ¥l 8, 08:40; i 6, 08:51 4—9—3—8—2—6—1
x5 ZMATREEXHUR
Table 5 Effects of the three bus service modes
W A ——— ﬁ-?%mz\jg _ _ éﬁ&%‘iﬁﬁ%ﬁ DRT | _ R?Ei@#DFT |
BB AT BT /min - BEEAST BFTEE/min BB AT IE T[] /min
1 94. 8 133 88. 1 127 98.3 136
2 94. 8 130 102.7 144 106. 8 151
3 94. 8 131 89.5 127 102.2 137
4 94. 8 129 85.2 115 94.4 116
& it 379.2 523 365.5 513 401.7 540

DRT 1Y ik 55 7 % b 5 53 0 R 92.2% . 95.3% K
100%; B A S TERE I T 41 18] il a5 R
6 A et i (U A5 5 B8 10) ;5 X R G 28 DRT
Ml 1 DX s PR T A e oK
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BERXT 3R PEREHE T . O F RV ASS T R
% TSl Bl km 3R E, HIETHRE WL,
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PLER 1 LR 55 M 6% 328 8 il AR Fiz 47 B[R] A 7
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i 128 min, 5530021 FIFE S min I FA=mFH], K
IR 55 sz At E] A 133 ming ¥4 54046 DRT FA7H0
TATEIZATIE B 358 41. 1 km F137. 0 km, 12
B K 88. 176, FATHIFATiE T 43514 66
min F161 min; XI5 DRT (9 FA7FIF 47 44z
TR B 43 9 K 43.7 km F1 44. 6 km, 158 WA K
98.37C, b MTiE T 68 min. AIUL, A
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S DRTARHATE Rt , 3278 BiAS i 401, 7 JCR A
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20 1 s; X8R 15 X DRT SR A st e) 9% sl K
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