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Abstract

In order to solve the problem of unbalanced space-time distribution of bikes in public bike rental
points, four mixed integer linear programming models with time windows were established in the
case of single and multiple dispatching centers by adopting two ideas of loading before unloading,
and loading and unloading at the same time. The model aims at the minimum total delivery miles,
where some constraints such as the supply and demand relationship of the lease point and the
rated capacity of the truck are considered. Finally, Cplex is used to solve the exact solution of an
example, where the truck distribution route is given, and the scheme differences of the four mod-
els are compared, so as to verify the correctness of the model.
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3. EHls

DL I R DO AL AT BB, St 2 AN (AN 120.912722~31.982706 #1
120.898025~31.984626) F1 29 /ML T i, BRI E . B B T AERD B2 & BAT 40N 1 R, ©AnEd
%R R AR R S AT AR BLRE 43 N 30 B H AT 420 15 km.

Table 1. Basic information of lease points

1 HERNELXRER

5 R B EZ22 3 grEg WA

001 BRI 120.914518 31.981654 4 9:02~11:20
002 RNl 120.909212 31.976416 6 9:05~11:20
003 e I 120.906625 31.974701 6 9:00~11:20
004 (SR TN 120.901163 31.973721 -1 9:00~09:50
005 JEEL 2 ] 120.897426 31.978376 -4 9:08~10:00
006 SRR SO 120.885265 31.980144 -4 9:05~10:00
007 apiibNEa] 120.921185 31.97727 12 9:04~10:40
008 % [l 120.914057 31.974085 8 9:02~11:20
009 R 4 X 120.897459 31.975775 9 9:05~10:30
010 TATE O T 120.894837 31.987502 13 9:08~10:40
011 LEEREAR 120.909892 31.973556 4 9:02~10:00
012 I7El AR i i 48 1 120.912224 31.966805 -3 9:09~09:45
013 B 120.916167 31.966602 2 9:03~11:20
014 w5 BA A7 Pt 120.921427 31.966675 -3 9:05~10:00
015 FilixE 120.909681 31.969983 12 9:00~10:00
016 AT O 120.904624 31.985522 -1 9:05~10:10
017 K Ui 120.928794 31.966139 -2 9:10~10:20
018 IS T 120.929768 31.97537 2 9:02~10:30
019 21 BR AR 2% 1 120.924879 31.98304 3 9:05~10:30
020 5% )11 6 el b i 7 120.907221 31.980704 -3 9:08~10:10
021 Tl 120.939448 31.978007 5 9:02~10:30
022 T B B ORIE 120.930303 31.978849 -3 9:05~10:05
023 B4 ot 120.893616 31.992992 -1 9:10~11:2
024 FegE 120.893009 31.995656 -2 9:15~09:55
025 SO T 3 120.891321 32.002879 2 9:05~10:00
026 21 BB TR B 120.889902 31.9968 -3 9:07~10:30
027 [7e) A % 3 1% 1 120.908396 31.993499 -3 9:20~10:25
028 2wt 120.923522 31.990509 3 9:02~11:20
029 HLEHIN 120.920157 31.987396 -2 9:25~10:15
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Figure 1. The first dispatch and then unload distribution line of a single dispatch center
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Figure 2. Multi-dispatching center’s first loading and then unloading distribution line
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Figure 3. Loading and unloading integrated distribution line of single dispatch center
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Figure 4. The loading and unloading integrated distribution line of multiple dispatch centers
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Table 2. Scheme comparison of four scheduling models
7 2. FEE IR 7 RXTEE

S J [ ef 2 S
- B FE A LB B AL L0
ISV S ] PRy S ] pENEiyiT SR [R] pENEiyis SR [A]
(km) (min) (km) (min) (km) (min) (km) (min)
3 27.97 148 27.18 146 22.67 132 24.08 133
4 29.38 155 28.04 151 24.42 140 26.35 141
5 31.04 162 29.39 156 26.82 150 28.22 149

EHEWmHE

% [ AR R 3 42(61503201): 20 #5 A SCHERLI H (16YICZHO086, 20YICZH176): F il ARl il i
H(MS22018012); #Zi@isfiiT k& &AM I H G 0035 1 H (2018-MS3-083); TL7AE /S KEEAATH
(SZCY-009).
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