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Abstract

According to statistics from the Accounting and Accounting Office of the
Executive in 2020 , Changhua County was the fourth-lowest county and city in
Taiwan in terms of the proportion of public transportation used. Nowadays, many
passenger transport operators consider their own operating conditions and must
suspend some of the poorly operated routes. However, the suspension has caused
difficulties for the public to travel, drivers are facing crises such as layoffs, and
operating cost losses. In order to protect the public's "Justice”, this study puts forward
the idea of " transfer with small vehicles ". Through the construction of a
mathematical model for route planning, it solves the current operating problems for
passenger transport operators, and replaces large vehicles with nine - seat passenger
vehicles for operation. This route reduces the operating loss of the company.

This study will start from issues such as the operating conditions of the operators,
evaluate the routes of the Lukang Corridor of Changhua Passenger Transport, and
finally select a route with a poor operating condition at the end of the road and change
it to the way of connecting trains to assist the operators Reduce reasonable costs, and
use Python to construct route planning mathematical formulas, plan reasonable and
efficient car intermodal routes for operators, integrate the reservation system designed
by our group , and based on the needs of the public, enable operators to schedule on
the same day with perfect planning.

After this research, the team selected the Shuiwei back and forth Lukang section
of the 6902 route as the research area, completed the mathematical model of the
passenger reservation system interface and route planning, and tested the reservation
system assuming six scenarios. The test route planning model can give the vehicle
driving Route, and calculate the reasonable cost and driving hours, and evaluate the
way of car-transfer transfer can effectively help the industry to improve the existing
problems. The research team also conducted interviews with Changhua Passenger
Transport, and the industry provided several suggestions for this research, which will
serve as the basis for subsequent improvement of the system.

Keyword : Car Intermodal, Routing Planning Model, Reserve System Development,
Vehicle Routing Problem
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MODEL:

SETS:
N/1..3/:p;

LINK(N,N) :x, t;

ENDSETS
Data:
p=111;
t:

0 10 20

10 0 10

20 10 0;
Enddata
min =

x(1,1)*t(1,1)+x(1,2)*t(1,2)+x(1,3)*t(1,3)+x(2,1)*t(2,1)+x(2
+x(2,3)*t(2,3)+x(3,1)*t(3,1)+x(3,2)*t(3,2)+x(3,3) *t (3,3);

x(1,2)+x(1,3)=1;
x(2,1)+x(2,3)

1;
x(3,1)+x(3,2)

1;

x(2,1)+x(3,1)

1;

x(1,2)+x(3,2)=1;

x(1,3)+x(2,3)=1;
x(1,2)+x(1,3)+x(2,1)+x(2,3)+x(3,1)+x(3,2)<=3;

p(1)*x(1,1)+p (1) *x(1,2)+p (1) *x(1,3)+p(2) *x(2,1)+p(2)*x(2,2)
+p(2) *x(2,3)+p(3) *x(3,1)+p (3) *x(3,2) +p (3) *x (3, 3) <=16;

@for (link:@bin(x));

end

1 2)*t(2,2)
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1. BB

# ~ pandas * >t 3 B~ Excel © i > random * %4 = 5§ #c > math ¢ gosqrt * 3%
33 T = 49 5 scipy.spatial ¢ distance_matrix * vt 5 g aErL o
ortools.constraint_solver # enfichl # >t EL T 23 o

2. FBFOR
JE_Excel = i+ ¥ 3§ P~fcdg 0 i@ i pandas vread_excel & #czf B~ i Excel < i
ﬁiv}ii s X #-ficd 7 R & data_statel fr data_state2 & B E ¢ o

Bﬂﬁﬁﬁﬁ$u

j¥_data_statel ¥ <2k LA Xﬁherﬁh AR5 B0k > T3 R & stops_name -
stops xfrstops y)u]Z< ¢ o 7R R I[}v“hﬂhm7 %ﬂ—‘ff"’ Jfﬂl ‘e b - B T ,;}

it e stops 7 & ¢ o

40 KB A 4 45 ePaper(2023 4F)



ORI B IR EE 7 PRGOS B BRI S AR SR T 5T

4, B8P e el
j€_data_state2 ¥ B~ & BEE 4 > F o REfdest 5 &P o
5. 3Léiﬂz&&%&%&ﬁ£:

1

i o
1. ﬁ,‘]{i‘ 5
Bl - B S R LR R B £ e F B D IRIRE S BEE R fedo

Foobo AP AR R g N R E TP o P P RN
OR-Tools B ® st ;8w & 2 K faii-d ifﬁ‘-"f”ﬁ"‘ JEALBIR AT o EoB R E 2 A
A E AT 37 RT AT R g L kR S e iR B o AT
U B Excel 2 ¢ i Bolicdy 0 P EBERR T o F & PRI QL EEE
o R IpE AP P SRR B EEAEE o & > @ % OR-Tools 7
Sl 2 R AR EARBIF > T @ MR Rd RS EA D koo AR
Fog st g kg R B RS- BA A ko R ot R
PCIBTEEAS K o R T G o B R fEER > T FIT A B R (T
= %

o
Vs

FT ORI N (7 ehilE AR B 0 423845 % * pandas 423 B h
pd. read_excel & ;%7 _Excel #h% @ # B~ F AL o 4238 578 % - B Excel #% (B
29)7 BB L X ph B AR Y fhR R 0 F T P B F D7 R A
s TpliE- B R A4 loc F AN FRED ke kR .

41 e H K ERER A 9175 ePaper(2023 4F)



IR B AR B AR AR BB TRAY 2 4B S b 5T

whE & L 2]

0 7KE 0 0 [0,0]

1 588 0 -100 [0,-1]

2 BEH 0 -300 [0,-3]

3 fEERE -400 -100 [-4,-1]

4RO -400 200 [-4,-2]

sOE -600 -500 [-6,-5]

6 Eif -700 -600 [-7,-6]

7 BAE -800 -800 [-8,-8]

8 I8F -700 -800 [-7,-8]

9 IREERT -800 1000 [-8,10]
10 [BlIE 800  -1100 [-8,-11]
11 BERE 900 -1300 [-9,-13]
12 EERE 900  -1600 [-9,-16)
13 EhE 1100 -1900 [-11,-19]
14 FFE 1200 -2200 [-12,-22]
15 FHEHIE  -1200 -2300 [-12,-23]
16 = -1400  -2400 [-14,-24]
17 TTE+F 1400  -2500 [-14,-25]
18 jBiHE -1400  -2600 [-14,-26]
19 /BEE 1400  -2800 [-14,-28]
20 HIfE -1500  -2900 [-15,-29]
21 B 1600  -3200 [-16,-32]
22 IFE 1800  -3400 [-18,-34]
23 Ekbal 1600 -3500 [-16,-35]
24 EEH 1600 -3000 [-16,-30]

25 EEEEf= 1700  -3000 [-17,-30]
26 lEBFEE,  -1600  -3000 [-16,-30]

B 29 =g fR TR
FHF AN - B Excel #hE Y PR L IRAAE BT 4o 30
F#HeE s dest FlE P o

ID TREUEER AKEAMm LEME PDR ) oo B

N1111111  13/05/2023 7KEFE=AY JER[  00/01/1900 2 FALSE
D754951636 13/05/2023 JKEFEEAY, JAEHI  00/01/1900 1 FALSE
B126589798 13/05/2023 IKEFEAY, ¥ FE  00/01/1900 1 FALSE
siiend547  13/05/2023 JKEEEAY BHE  00/01/1900 2 FALSE
jiessk25 13/05/2023 JKEEEAY, JEIUIE  00/01/1900 1 FALSE
dieii997  13/05/2023 IKEAEAY ZE2 00/01/1900 1  FALSE

B 30 FF b B TR
60 RS L B F R IR QBB 0 £ & ostops 4 ¢ B H
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Distance Matrix =

0 1 2 3 4 5
0.000000 3046309242 2154.065923 2600.000000 984.885780 2416.609195
3046.309242 0.000000 894427191 447213595 2061.552813  632.455532

2154065923 894427191 0.000000 447213595 1170469991  282.842712
2600.000000 447.213595  447.213595 0.000000 1615.549442  200.000000

984.885780 2061.552813 1170469991 1615.549442 0.000000 1431.782106
2416.609195 32455532 282842712  200.000000 1431.782106 0.000000

B 31 = BhA RGeS
2t 0 ARFABR T B RIS R A h Sl bldod fRlc R ~ ASBh ¥ {ribdt
B 4B 32 ¢ h%dk e v i * distance_matrix 3t ¥ F $apgh @ ojE

HE o

Bl 32 55 Sk
B¥F o #4474 loc ## 5 Pandas s DataFrame » & @ * SciPy & ¢
distance matrix e & BE4EL dno 2 ¢ R 51 for R RR Ak ghang 5] o T
B 33 5 el cnd or B ¢

Bl 33 pEdpEL 5%
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£ 7 »create_data_model &3¢ £1i& - W TR F & o % A0 REF R R BT R
print_solution &% § # fedr#l4 + 7] 8 OR-Tools Ff2 BEFhfz s o &%
ﬂﬁ—g&p—pb,ﬁﬁ}—mxﬂxﬁﬁiﬁsm&lﬁl j/l??ﬁ{:... SR FEHE > o ) 34 o

Objective: 615595

Route for vehicle @:

e ->0

Distance of the route: om

Route for vehicle 1:
8-> 4-> 5->» 1-> 3 -> 2->8
Distance of the route: 6095m

Maximum of the route distances: 6095m
Shortest distance: om

Bl 34 #58%%
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