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Development of a Planning System for the Routing and Scheduling
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In this paper, we develop a planning system for the routing and scheduling of vehicles in pickup and
delivery service such as door-to-door parcel service. Efficient routing and scheduling of vehicles is very
important in pickup and delivery service. The routing and scheduling problem is a variation of vehicle
routing problem which has various realistic constraints. We develop a heuristic algorithm based on tabu
search to solve the routing and scheduling problem. We develop a routing and scheduling system installed
the algorithm as a planning engine. The system manages the basic data and uses GIS data to make a

realistic route plan.

Keyword: routing and scheduling, vehicle routing, tabu search

LA E

ARAZEAE 149 2L D, FUE 58 14 42
AREA, A2 AR DAY 9 2 PRENE 245
7 A% A2 ABAZEA, $29 55 B AP
24 5 A8 Al 4 ke Fu 2 deus A AR R
AN 08 Ak 24 A75lo] $ok o H B hA S Pl
o Apl2t U Fe BE AYPAY, 9 T Be A
F3, A8 o5 A7, BEA A} 57 2L B SR

ERAAE S A9 51 2 WY 2AYS
AZAD A2RY e BE g A2
22 F2A Y BAE Aol 4P F B2A LA
o 5450 B0z trhin, A2e AR

ofe} Zt A2 oA A5 9] HAE AlTHs SO AA S routing
and scheduling ¥ A1|(Solomon, 1987)& & =&

AEAZ F23 T A28 S FEAF Al
712 ot FEAY A 2EH Y e AA
£ i dsty] A gaugsy A,
AT BEAY R ARE 8T
AL A H QAE B 0| 25 A Fdte AR~

K=

o,
o
ot

<
o5
A Ej;; >
L
Ml <z fo

i g
>
— 0

o 1 o
i
I
ol
it ofo kI 2 (i ofpy

o ¥
b rfr
o

=

ANA agehs Fuls
Aol A B a1, 38 of

T MY, 4ol A

o H{d
Mo
op
)
ot
o
2
N

O Ol

oS
.
=

=
L
KR

[N}

43)
s 284
SEER

ol =
N

o &l

(r 2= Ho

oy 2
it

2

tlo ofr
1o, r rfT
[

Kl fo
4 oy
ol
tlo ot

o
fol

[ 2
@,

na

o opr g
,
ot
&
o
o
N
ofr
ol

!
fu
XN
rj_q
ol
rir
Ho
i ofx

Thdol tiste] AW E L, 5o A

b

AR : ol|E UL, HE A% BT HAF 17h 66614, S

E-mail : myth0789@chonbuk.ac.kr
2006 39 AL, 23] 4 F 20064 68 AASA.

AN HA) 28 T8 3} Tel. 063-270-4220, Fax. 063-270-2333



Sl AR 2 A FEAE H A3 A 27 T 203

o) oAl RN Aeshe $5AIEA ) thsto]
e SPASEAT MR G5 A5 A2

Problem, VRP)9] &}uta}a & 4= ¢t} z}2
‘565]"“’]' 10]] EHtﬂ'FzLS_ ?ﬂ:fLEO] /‘%Qy\
%lQAEPH%%%~$ﬂ4*%ﬂm£

°‘°1 LT e SEAGEA S 54

opr

AGBA ) 9 AR tigo] AR EAE) T o)
M¢s%zﬂﬂmﬁwwaqzﬁ§ﬂ¢ﬁ@i

E H AR 9 o] FAI BE, PSS
, 7# A8 AN GF B 7H R, 22
o $3Pu| 8 AA o 7 LA FET 4| FEA
BRE }%‘ffli o3 o E%/\}ﬂ 2L Zﬂ of
-"r?'% Hld‘l TEM =3y
—rﬁgﬁi
3k At
BA|olt}. o] & 1) E*—r 39 the-9] <Figure 1>}

e A
Y
ol
lo,
ol-N

2NN e e Ay XK
oo A o do o m Mo
1o
N
N
[
o,
2 rlo

my

TEAGEA Y A= AR E e shd ofefof 2k
oYY AR
- AZOP) FE: 45, A, M2 A A1, 7HE 2 2
ik
SO HE: 7, 9], R ESY, 78 Al
- 83 A H: DP-DP7L DP-C7Y C-C7F Ag] 2 o] F A|IZH AR
-2 R TS AR, 7 AR 8 N8 A

Az

-BE 349 588 A b g
AR 54 P AFE S0k g

Rl

-1 e A2l 98 S % 7 o
-7k Ak AR 9 2%, 14 50 A e
01§, 217059 3 %7} A u

Input

3}
PG A2BHE LA G
Tl G-+ A1 7N 1)
F SUAY A28}

F AT Az}

&

DA+ A A YT

i o o o Ty

Ao} Azl N 32 54 R Alore AY 1 A A
&5 e A AR ALY 9l FUE 4 e ERCER
el X = AR o ashe A T &, 4 2 ),
Tshe 2o el Soll whek 222 A% = bstsiA Hn,
ol AY FH Aol EA9 AlF 202 wigo] Hrk. £4
goe A A 7 T shuE AdEske] st k. £ =%
oA aefetal e 7k FAES Aelshd ofele 2o
518 A} Al 2T ol o) o] RAdES 7 vl
& 5 e 7ol a7E: gt & =EelA gEa
SEAGEAE ol 22 AFES BE Z2 FA
o2 ueshe 0 Fej o] &5 A8 A7 Ak

rx ¥ Mr Ao
a8 oax

o 55 A%
@T4ﬂﬂﬂiﬂﬂb“'%iﬁﬂﬁ
I:EAEaﬂEHﬂw

dl 3}3
A

%
nd
FU
ko
o 3
FF
b
u:L‘
=
(o
frl
i
Hr
A
%9,
ful
o

(D) NU .
ﬂﬂthJTﬁﬂwHJ+ 102 ool 54 A4
NA 2FS AL Aol AA wjE A ol WEste] Wi
dhe AS Uehle £o F s a1t

1A FRE F2 B, B, A B9 )R H B4
ool Mu] 9] Qo] 875 = AZMHE L3, o] A
e B4 AY 5 Ik EH 5 AR O H Auls
£ Wojol k= 545 A ¢ Sl

@ 3 $4AE IR AR b A" W

Output

W

- N
I.:I,.- Distance/time ) Depot (.’ Constraints ( e =" 'K‘-‘f
. - Customer Objectives g ) ’C%
( Vehicles W ", S L
Demand" B ~ - z

Figure 1. Vehicle Routing and Scheduling Problem.
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Table 2. Computational results

Problem set Instance Number of Best known sol Tabu search based algorithm
customers ' Sol. Time (sec) Gap (%)
vrpncl 50 524.61 524.63 27.23 0.00
vrpnc2 75 835.26 837.92 99.04 0.32
vrpnc3 100 826.14 834.32 431.20 0.99
VRP vrpnch 50 555.43 556.69 71.20 0.23
vrpnc7 75 909.68 913.69 137.04 0.44
vrpnc8 100 865.94 876.10 642.78 1.17
vrpncl2 100 819.56 830.12 290.55 1.29
cl01 100 828.94 828.94 75.29 0.00
VRPTY 201 100 591.56 591.56 12145 0.00
p01 50 576.87 576.87 21.41 0.00
p02 50 473.53 474.54 51.63 0.21
p03 75 641.19 643.57 191.76 0.37
MDVRP(1) p04 100 1001.59 1013.93 454.64 1.23
p05 100 750.03 759.14 345.76 1.21
p06 100 876.50 888.40 192.95 1.36
p07 100 885.80 898.28 267.27 1.41
pl2 80 1318.95 1332.22 161.36 1.01
MDVRP(2) pl3 80 1318.95 1344.04 113.69 1.90
pl4 80 1360.12 1371.06 168.08 0.80
Al 25 229886%* 229886 8.29 0.00
A2 25 180119* 180119 6.14 0.00
B1 30 239080%* 239080 17.39 0.00
B2 30 198048* 198048 15.07 0.00
VRPB C1 40 249448%* 250556.77 31.30 0.44
C2 40 215020% 215020.23 29.15 0.00
El 45 238880%* 240143.94 41.84 0.53
E2 45 212263% 215036.35 35.96 1.31
F1 60 263173* 267039.34 53.00 1.47
F2 60 265213% 266421.22 38.94 0.46
155 1 15 1722.351 1749.732 4.89 1.59
155 2 15 1756.965 1759.309 4.24 0.13
155 3 15 1927.984 1947.435 5.06 1.01
155_4 15 1457.073 1457.073 3.63 0.00
TDVRP 1510 1 15 2357.569 2357.569 4.35 0.00
1510 2 15 2319.951 2437.004 3.96 5.05
1510 3 15 2665.07 2665.070 4.63 0.00
1510 4 15 1881.892 1881.893 3.78 0.00
1510 5 15 1935.119 1935.119 4.46 0.00
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Figure 5. User scenario of the Routing and Scheduling System.
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Figure 6. Structure of the Routing and Scheduling System.
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Table 3. Function of the Routing and Scheduling System

Menu

Function

Service area

Management of service area information

Base information Vehicle type

Management of vehicle type

Demand standard

Management of demand standard

Depot Management of base information and service time of depot
Customer Management of base information of customer
Depot/Customer
. . Generation and management of distance and time data classified by vehicle type
Distance/time .
and time slot
] Vehicle of depot Management of vehicle information of depot
Vehicle - -
Leased vehicle Management of leased vehicle
Demand Management of base information and time windows of demand
Demand inquiry Inquiry of base information and time windows of demand
Generation of route plan Generation of route plans and management of route plans
Route plan

Decision of best route plan

Management of best route plan

User information

Management of base information of user

System management - - -
Private information

Management of private information of user
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Figure 8. Input data management.

Figure 9. Model setting.
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