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Abstract: According to the interaction relationship of the managers and the passengers in
the responsive feeder transit (RFT) system, the coordination optimization method of the
two was studied, and a nonlinear mixed integer bilevel programming model was constructed
for the simultaneously optimizing vehicle routes and passengers get-off stations. The upper
layer is the optimization model of RFT vehicle routes and stations when the passengers des-
tinations are known, while the lower layer is the optimization selection model of passengers
" get-off stations when vehicle routes and stations are known. Then, the algorithm of bilevel
programming model was designed based on the inverse induction method. The results of the
example show that the coordination optimization method reduces the total cost of the sys-
tem by 7.23% compared with the method of only optimizing vehicle routes, which shows
that the coordination optimization method is feasible and effective.
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Table 1 Coordinates of alternate stations

ETRc 4 b5/ km %= Ao b /km
1 (—0.75,—1.00) 24 (—1.00,0.00)
2 (—0.50,—1.00) 25 (—0.75,0.00)
3 (—0.25,—1.00) 26 (—0.50,0.00)
4 (0.20,—1.00) 27 (0.50,0.00)
5 (0.50,—1.00) 28 (0.75,0.00)
6 (0.75,—1.00) 29 (1.00,0.00)
7 (—1.00,—0.75) 30 (—1.00,0.25
8 (—0.50,—0.75) 31 (—0.50,0.25
9 (0.50,—0.75) 32 (0.50,0. 25)
10 (1.00,—0.75) 33 (1.00,0. 25)
11 (—1.00,—0.50) 34 (—1.00,0.50)
12 (—0.75,—0.50) 35 (—0.75,0.50)
13 (—0.50,—0.50) 36 (—0.50,0.50)
14 (—0.25,—0.50) 37 (0.50,0.50)
15 (0.00,—0.50) 38 (0.75,0.50)
16 (0.20,—0.50) 39 (1.00,0.50)
17 (0.50,—0.50) 40 (—1.00,0.80
18 (0.75,—0.50) 41 (—0.50,0.80)
19 (1.00,—0.50) 42 (0.50,0.80)
20 (—1.00,—0.30) 43 (1.00,0. 80)
21 (—0.50,—0.30) 44 (—0.75,1. 10
22 (0.50,—0.30) 45 (0.75,1.00)
23 (1.00,—0.30)

FE DA Rl O SR, RO R A b A5 S TR M R O P /L
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Table 2 Information of travelers

9 AR IF ] 77 J J& 7N X,
1 (—0.76,0.57) 3 mind9 s 54
2 (—0.88,0.00) 6 minl9 s 52
3 (—0.67,0.58) 3 min24 s 54
4 (0.75,—0.17) 3 min30 s 51
5 (—0.80.—0.25) 9 mind0 s 50
6 (—0.86,0.55) 3 min30 s 54
7 (0.26,—0.67) 6 min20 s 48
8 (—0.48,—0.78 8 mindl s 47
9 (—0.57,—0.85) 8 minl8 s 16
10 (0.20,—0.50) 8 minl2 s 48
11 (0.73,—0.00) 2 min7 s 51
12 (—0.32,—0.90) 5 min23 s 47
13 (0.72,0.88) 7 min38 s 55
14 (0.25,—0.72) 6 minb2 s 48
15 (0.50.0.90) 8 minl5 s 55
16 (—0.82,0.08) 6 min59 s 52
17 (0.77,—0.05) 2 minl3 s 51
18 (0.37,—0.94) 5 min35 s 48
19 (0. 85,0.20) 5 minl s 53
20 (—0.75,0.60) 3 min2l s 54
21 (0.72,1.00) 6 min37 s 55
22 (—0.75,0.66) 4 min58 s 54
23 (0.76,0.08) 2 min28 s 53
24 (0.91.0.00) 3 min26 s 51
25 (0.83,0.97) 6 minld s 55
26 (—0.75,0.58) 3 minb9 s 54
27 (—0.67,—1.00) 7 min31 s 46
28 (—0.71,—0.93) 7 min31 s 46
29 (—0.75,0.06) 5 min27 s 52
30 (0.72,—0.06) 2 minl9 s 51
31 (—0.63,—0.88) 7 min39 s 46
32 (0.60,0.00) 3 min23 s 53
33 (—0.75,0.52) 2 min26 s 54
34 (0.13,—0.59) 7 minl9 s 48
35 (—0.82,0.62) 4 mind7 s 54
36 (—0.74,0.10) 6 minb7 s 52
37 (—0.52,—0.90) 8 min28 s 46
38 (0.30,—0.69 6 minl3 s 48
39 (—0.05,—0.92) 6 min26 s 47

FE DU R O B ARGR AR AT A TE e Bk B S /A8 T

R3I THBBENES

Table 3 Distance of curved sections

% Bt #E % /km % B B /km
10-44 0. 45 0-36 0.75
41-44 0.45 0-37 0.75
42-45 0. 40 1-7 0. 40
43-45 0. 40 6-10 0. 40
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Table 4 Passenger arrangement and cost in

coordination mode

B ks T4 EHEG - H AT

o5 AW iR 5  /kkm Fif i)
46 A 8 0.21 4 minl6 s
47 A 8 0. 25 5 min22 s
48 A 16 0. 20 3 min4l s
49 - — - -

50 C 25 0. 30 8 minl3 s
51 B 28 0.10 2 min40 s
52 C 35 0.25 4 min52 s
53 B 28 0.15 3 minl4 s
54 C 35 0.10 3 minl2 s
55 B 42 0.25 7 min9 s

TR OA AT W R AR R 0-15-16-15-14-13-8-13-
14-15-0,48 S /NX SR TE 16 SIFEEU T 4, 16
SHAT S/NXWRETE 8 SIEEW T &, 2T
B E 2 5 minl2 s, 4250 B ATRIERAR N 0-27-28-
27-32-37-42-37-0,51 51 53 5 /NIX 1) e K #E 28
BEEEGE N 42,55 S/NK R EAE 42 S5 T
B AT R 7 mind s, W C 4T3 R AR
A 0-36-35-34-30-24-25-26-0,50 5 /N X ) Ife % 1F
25 SRR 4,52 5 Al 54 B/NX R KL 35
SAERE N B AT AT A2 6 min53 s, 3 IR
HadtiE i 39 HRE LRFT KRG Bl 1296,
ZZ A AT LLAIE B RS ) AT A5 v A R .
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Table 5 Vehicle arrangement and cost in coordination mode

KB g Ay MRS/ ABC TR RGERA
A 0-15-16-15-11-13-8-13-14-15-0 16,8 16,47,48 14 5minl2s 531
B 0-27-28-27-32-37-42-37-0 28,42 51,53,55 12 7 mind s 389
C 0-36-35-34-30-24-25-26-0 35,25 52,54,50 13 6 min53 s 376
. 1295
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Table 6 Vechicle arrangement and cost when only optimizing vehicle routes

KRl A% fEaEds MR EAH KB frBEREE RGONAE
A 0-27-28-27-37-42-45-42-37-0 28,45 51,53,55 12 8 mind4 s 356
B 0-15-16-15-3-2-1-2-3-15-0 16.3.1 48,47,46 14 9 mind8 s 623
C  0-36-35-34-30-24-25-24-20-24-25-26-0  35,25,20  52,54,50 13 9 min23 s 1418
e T 137

KT M EBBZHAREETHS KA
Table 7 Passenger arrangement and cost when only

optimizing vehicle routes

Higw W% FE THLE  THER
i+ K Y} FEES /km P 8]
46 B 1 0.16 7 min26 s
47 B 3 0.22 6 min26 s
48 B 4 0. 20 4 mind3 s
49 — — — —
50 C 20 0.26 9 minld s
51 A 28 0.10 2 mind0 s
52 C 25 0.10 5 minb4 s
53 A 28 0.15 3 minl4 s
54 C 35 0. 10 3 minl2 s
55 A 45 0.13 6 min37 s

B A AT B AR N 0-27-28-27-37-42-45-42-
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Table 8 Comparison of two modes

o B T4 CF-¥)) % CF¥))
st A AFBREE RS km AFBEMIE] BATEEES km ATREMM] RO/ km
PrIR A X 1296 2. 36 7 mind s 0.199 6 min 0.516
RAC LA 1 397 3. 14 9 min23 s 0. 164 7 min2 s 0. 500
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