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Coordination and optimization of responsive feeder transit system

considering transfer time demand
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(1. Hunan Huagang Planning and Design Institute Co. , Ltd. , Changsha 410076, China;2. School of Traffic and
Transportation Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: The passengers’ transfer time demand is an important factor that should be consid-
ered when responsive feeder transit provides transfer service. Therefore, a method to coor-
dinate and optimize the operation paths and the dispatching of responsive feeder transit con-
sidering the transfer time demand was proposed. First, passengers was classified according
to whether they had specific transfer schedules. Then, taking the responsive feeder transit
under the simultaneous pickup and delivery mode as the research object, taking the sum of
the utility weights of passengers and operators being maximal as the goal, and taking the
passengers’ transfer time demand, the passengers appointment time window, the capacities
of the vehicles, and the maximal one-way travel time of the vehicles as constraints, an inte-
grated coordination optimization model for departure intervals and operation paths was es-

tablished, and a solution algorithm based on genetic algorithm was designed. Finally, the
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arca around Shangshuangtang Station of Changsha Metro Line 1 was taken as an example

for the case analysis. The results show that compared with the single pickup and single de-

livery mode, the total system utility of the simultaneous pickup and delivery mode has in-

creased by 17.1% . and it has significant advantages. The passengers transfer time demand

leads to the total system utility decreased by 9. 42% , but the passengers transfer efficiency

is improved by considering the transfer time demand. so the reduced total system utility is

acceptable. Medium and small vehicles are suitable for the responsive feeder transit system.

Key words: responsive feeder transit; transfer time demand; coordination optimization;

simultaneous pickup and delivery mode; transfer demand
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Fig. 1 Requirements of passengers transfer time
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B X BT 3 BT, ok A A bR TR A £l BRALA
WE1~2, Table 1 Coordinates of demand points
y R x y R A x y
0 0. 00 0. 00 9 2.77 1.68
. 1 0. 84 0.53 10 3.20 0.96
EP 2 1.07 —0.26 11 3.03 1.43
IE 3 1.93 0.02 12 1. 60 2.09
i 4 2.28  0.73 13 0.97  1.82
‘ 5 2.77 0. 28 14 0.98 —1.23
6 1.48 1. 21 15 1. 82 —1.22
7 2.04 1.62 16 1.83 —0.59
B3 R4 KXk
8 2.85 0. 96

Fig. 3 Service area

Table 2 Passenger demand distribution

Fex  HEEM HIEWEER PrEMiA Te  Ti Pew Proa Tou

1 1 1 1 7:08 7:13 7:24 7:27 —
2 1 2 1 7:15 7:20 — — —
3 1 2 1 7:37 7:42 - - -
4 —1 — 1 7:42 7:47 — — 7:33
5 1 1 2 7:06 7:11 7:30 7:33 —
6 1 2 2 7:18 7:23 — — —
7 1 2 2 7:40 7:45 — — —
8 1 2 2 7:51 7:56 — — —
9 1 1 3 7:08 7:13 7:30 7:33 —
10 1 1 3 7:12 7:17 7:24 7:27 -
11 1 2 3 7:22 7:27 - - -
12 1 2 4 7:17 7:22 - - -
13 1 1 4 7:36 7:41 7:54 7:57 —
14 1 2 4 7:44 7:49 — — —
15 —1 — 4 7:19 7:24 — — 7:03
16 1 2 5 7:12 7:17 - - -
17 1 2 5 7:15 7:20 - - -
18 1 1 5 7:19 7:24 7:30 7:33 -
19 1 2 5 7:23 7:28 — — —
20 —1 — 5 7:49 7:54 — — 7:39
21 1 1 6 7:04 7:09 7:24 7:27 —
22 1 1 6 7:16 7:21 7:36 7:39 —
23 1 2 6 7:28 7:33 — — —
24 1 1 6 7:32 7:37 7:54 7:57 —
25 1 2 6 7:38 7:43 — — —
26 —1 - 6 7:40 7:45 — — 7:33
27 1 2 7 7:14 7:19 - - -
28 1 2 7 7:24 7:29 — — —
29 1 1 7 7:46 7:51 8:00 8:03 —

30 —1 — 7 7:39 7:44 — — 7:27
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Fex  FEEM  HeeHfEER  FrEuis Tre,. Ty, Pe.w Pi.n To.:
31 1 2 8 7:11 7:16 — — —
32 1 2 8 7:21 7:26 — — —
33 1 1 8 7:47 7:52 8:00 8:03 —
34 1 2 9 7:31 7:36 — — —
35 —1 — 9 7:24 7:29 — — 7:09
36 1 2 10 7:12 7:17 — — —
37 1 1 10 7:19 7:24 7:36 7:39 —
38 1 2 10 7:38 7:43 — — —
39 1 2 10 7:40 7:45 — — —
40 —1 — 10 7:13 7:18 — — 7:03
41 1 1 11 7:10 7:15 7:30 7:33 —
42 1 2 11 7:16 7:21 — — —
43 —1 — 11 7:15 7:20 — — 7.03
44 —1 — 11 7:51 7:56 — — 7:39
45 1 1 12 7:20 7:25 7:42 7:45 —
46 1 2 12 7:52 7:57 — — —
47 —1 — 12 7:31 7:36 — — 7:15
48 1 2 13 7:16 7:21 — — —
49 1 2 13 7:31 7:36 — — —
50 1 2 13 7:38 7:43 — — —
51 1 2 13 7:42 7:47 — — —
52 —1 — 13 7:51 7:56 — — 7:39
53 1 2 14 7:14 7:19 — — —
54 1 2 14 7:25 7:30 — — —
55 1 1 14 7:40 7:45 7:54 7.57 —
56 1 2 14 7:45 7:50 — — —
57 —1 — 14 7:45 7:50 — — 7:27
58 1 1 15 7:39 7:44 7:54 7:57 —
59 1 1 15 7:42 7:47 8:00 8:03 —
60 —1 — 15 7:26 7:31 — — 7:15
61 1 1 16 7:16 7:21 7:30 7:33 —
62 1 2 16 7:35 7:40 — — —
63 1 2 16 7:39 7:44 — — —
64 —1 — 16 7:39 7:44 — — 7:27
65 —1 — 16 7:47 7:52 — — 7:39
BB ] P B 7.00 F 8.30, Hidk Kk FZHW,,=0.5J0/min, 4 WEREEF M H (440
HIE &4 6 min, BEE &K 4 [E] 2 (7:00,7: 06, AT R A IES RE0Ok, =0. 2 JC/min, 3 & %
7:12-), A6 WKL B AN RN 10 A, BB TR) Y {4230 e B 75 R AR T REO R, =
MR 30 km/h, ZEHE A G, =8 Jo/IK AT 0. 3 JG/min, $ 3 v 25 A B a] 4 (4 4 40 . 32 46 e

WA C, =0.8 Jo/km, 755 1€ 5k 05 10 55 75 7% H

vE ARSI 2B By, = 0. 15 J6/min. ZEAfy -k 4 JT.
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Table 3 Optimization results of operation paths and departure intervals of RFT under

simultaneous pickup and delivery mode

RIERE 5 EWisTT AR B /km  BIEE AR BEMFIHE/ % GiEREHE
7:05 ri 0—5—9—16—31—40—41—15—27—22—2—54—0 11.32 11 110 7:30
7:06 T 0—1—21—36—43—17—10—0 8.15 6 60 7:22
7:14 rs3 0—53—61—18—37—42—35—28—48 9.45 8 80 7:33
7:16 74 0—6—60—12—11—19—32—34—45—47—23—49—0 12. 38 11 110 7:41
7:31 ro 0—24—13—30—38—64—57—8—0 10. 29 7 70 7:54
7:35 r1 0—4—50—26—58—62—55—0 8. 80 6 60 7:52
7:39 r 0—59—63—20—33—39—44—46—29—0 10. 44 8 80 8:01
7:40 rs 0—3—25—51—52—14—65—7—56—0 10.59 8 80 8:01

T4 PBPEREXT RFTEAREZE L F R RBMHIALER
Table 4 Optimization results of operation paths and departure intervals of RFT under
single pickup and single delivery mode
KA [A] e TR IB AT R AR PR /km  BEE A EAFIER/Y S
7:153(%) rs 0—15—40—43—35—47—60—0 10. 95 6 60 7:36
7:39G%) re 0—4—26—52—30—44—20—64—65—57—0 9.91 9 90 7:59
7:05(4%) 1 0—5—1—21—31—36—10—53—0 9.31 7 70 7.23
7:11(8) ra 0—9—12—41—18—16—17—61—6—2—0 8. 85 9 90 7:29
7:15(3) r3 0—48—22—27—42—32—37—11—0 8.92 7 70 7:33
7:24(40) ry 0—23—28—45—19—54—0 9.31 5 50 7:43
7:27(3%) 1 0—49—24—34—63—58—59—55—8—0 10. 23 8 80 7:53
7:35(4%) ) 0—3—50—25—13—39—38—62—7—0 8.71 8 80 7:53
7:41(E) rs3 0—56—14—33—29—46—51—0 8.96 6 60 8:00
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Table 5 Coordination and optimization results of RFT

with or without transfer time requirement
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H 8 5 81.25 168 62.52
7 7 5 92. 86 165 68. 41
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Table 6 Comparison of vehicle capacity effects
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101 8 0.8 8 81.25  62.52
15 12 1.0 7 61.90 47,34
25 18 1.5 7 37.14 6.34
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