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Research of optimal layout of public bike stations and bike
lanes based on tabu search
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Abstract: To improve the attractiveness of public transportation system, optimal network layout of the
public bike stations and bike lanes was studied from the point of view of transferring between buses and
public bikes. In this paper, a nonlinear optimization model with the objective of maximizing the users’
demand was formulated, and it was compared with the traditional location model. Based on the special
designed neighborhood and its generation criterion, a tabu-search-based algorithm was proposed to solve
the problem. Then simulation experiments by MATLAB program were conducted and the computational
results show that the proposed algorithm efficiently solves different-sized instances and obtains high quality
solutions for the network layout of public bicycle system. Furthermore, results of the sensitive experiments
can provide useful information for planners’ decision-making.
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Table 1 Comparison results of model P and P’

Set [T [ J ] M TP ZP TP’ 7P’
1 5 21 100 1 123 1 101
2 10 43 200 1 280 1 255
3 15 63 300 2 396 2 364
4 20 80 400 3 546 13 470
5 25 105 600 4 893 14 753
6 30 124 700 8 1017 31 850
AVG 3 543 10 466

VAL TR R R EE 1 MPERE, SEE 2 AU Lingo HOEL 8 20 [ MBS 19 B (R i 25 51 16 5
DA HEIE K (SA, simulate anneal) . A& 8 7% (GA, genetic algorithm) ##47 L. N A FH LR & 7 i,
SAGA M8 R EMRECG 5% 1 RIEHE . H SA GA B0 UG (RS (RS R B8 T EE R B E 1
RIRAE . & TAZA) [ TG(ZG) . TT(ZT) 43513 SAGA L 1 19 HERE CRERE . s) . GALGG.GT
MR T715 5 Lingo ML HARE M AT 2 45 R L% 2. NHARRECKEE . HL 1 W EFRMHES Lingo 1
SER A AR AHXT 22 GT 7 0. 41 % ~0.98 % Z [H] , -3 AHXT 2558 0.69 %6, SA Fl GA B F- 34 AHXT 25k 3.33 %
F2.79% o WK I BARRCRAR R B 1 B0RRm P YRS E 2 18 s, HAF Lingo 9 0.78 £, SA F1
GA FIRERCRI AR TR 1. YMoREHE B 14 B, Lingo B T P AF )8 2 JC % K M i [l B, i 4y 3 A
BRI ReoR R, HAE 1 AR 0y B i DA RRCR T LT SA T GAL R 2 ATLUE BB A 52 ol s B AT
J il RGN B RS T MG O SR 1 RE A R 0T HE M SR A SR /N R TR R, £ B TR S R AR
S RBILE R BRI, HARE SOt B RS R . SA 5 GA M I HFE SRR HEZ RN GA,
M IR 3 R Y LB AT LU T SA PEBESZ W) R TR R R R R AE S RO K GA PERE AR T 2
et R gt ot B SRR AR R R B AR BAE M A OGS R I A A R B DDA DG, WO L
THE RE A0 8 1 55005 5 22 53 [R) R 25 ), SR FH 335 T 0 A A 1100 SR A SR
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Table 2 Computational results of tabu search based algorithm

Set Il |JI M TP  ZP TA ZA GA TG 272G GG TT ZT GT
7 30 124 700 8§ 1017 16 987  2.99 38 991  2.58 8§ 1007 0.98
8 35 144 800 9 1125 20 1097 2.51 46 1107 1.58 10 1116 0.80
9 40 163 1000 25 1388 28 1353 2.52 57 1360 2.02 13 1377 0.79
10 45 185 1200 22 1697 35 1649 2.84 71 1658 2.30 16 1690 0.41
11 50 209 1500 26 2122 43 2043 3.74 85 2062 2.84 21 2109 0.61
12 55 236 1600 28 2198 54 2100 4.47 102 2106 4.19 26 2183 0.68
13 60 247 1800 41 2539 64 2432 4.21 114 2437 4.03 30 2525 0.55
AVG 23 1727 37 1666 3.33 73 1674 2.79 18 1715 0.69

14 65 263 2 000 — — 72 2605 — 125 2619 — 37 2692 —
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Table 3 Impact on users’ demand by largest distance between bus station and bike station

R=3 R=5 R=7
Set |
LJ1/1T] zZT [J1/11] ZT [T 1/1T] ZT
15 40 1 000 2.0 1270 4.5 1377 6.0 866
16 50 1500 1.9 1769 4.8 2109 6.0 1342
17 60 1 800 2.0 2 098 4.1 2525 6.0 1613
18 70 2 200 2.0 2 748 4.1 2 843 6.0 1 854
19 80 2 500 2.1 3 065 4.1 3 452 6.0 1 854
20 90 2 800 2.0 3352 4.1 3997 6.0 2 167
21 100 3 200 2.0 3 755 4.0 4 209 6.0 2761
AVG 2 580 2930 1780

BEAb S8 % AT 4038 B R BORAS ¢ EATBUBE T o X TR — RS A B4 K 2 o AR 28 A Y
LHE ., KM — AT FE ML RAN 7~9, 28— AT FE BB Ry 10~12, M — [ 47 B 1E A
I AR 22 G VR RN G738 FEAIR L, A — AAT A TEN R Z . CL .CB 43 5 7R e & 057 v @ i A [ AT 42 3 (A6 2%
M4 AR AT IEAE R 45 py (= CL/MD ,FoR @E 4218 1098 4 7 B0 AR (9 LU AAL
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BUEAADL AL, MM — 0 A AT B, AT 408 A B 0T 5 SRR Y 0.27~0.30,F2{H  0.28,
MBI TR AT A IE R B AT 4L A E R L BITE 0.22~0.27, RIS (E DY 0.24, FOL, YR
AT 45 2 G0 I 265 00 AR — 5 I BIRE A [R) RS A9 B AT 42 0 46 T A AT 400 9 B 08 < LU iR T — 52
Fil o b S 25 SR SR W TGS A [ MRS 14 00 265 LA B B o7 el TR0 I A o I 28 o7 B b R R 2 36 9 A 42 ol A A
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Table 4 Impact on users’ demand by construction cost of bike lanes

ci: (7 9] cy: (10, 12]
Set [1] 1] M
ZT CL CB pL. ZT CL CB pL
22 40 163 1 000 1 360 304 696 0.30 1228 230 770 0.23
23 50 209 1 500 2 062 432 1 068 0.29 1918 323 1177 0.22
24 60 247 1 800 2521 490 1 310 0.27 2 287 404 1 396 0.22
25 70 287 2 200 2 957 614 1 586 0.28 2722 516 1 684 0.23
26 80 328 2 500 3 288 727 1773 0.29 3025 673 1827 0.27
27 90 362 2 800 3 816 792 2 008 0.28 3492 741 2 059 0.26
28 100 410 3 200 4 277 860 2 340 0.27 3 954 806 2 394 0.25
AVG 2 897 0.28 2 661 0.24
4 & iF

AR, A AT ERE BB R E . AL AT R G R MG AR B 7z K, N A IEAfT
BN S I A R L WE T 6 B AT A A il e i e 1 AT A R Y I L R R, 3 s s R Al
0 SEAR R A AT 42 I 6 A R ML RIS AR 0 5 ke 5RO L 1 AT 4 il Tk A ) AT 4l A B (A
R AT M4 i KA R AT E P oK. it MATLAB S0PRS003 F 28 S R B0k, Jhaiad K
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