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A Study on a Real Time Freight Delivery Planning
for Supply Center based on GIS*
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Heung-Suk Hwang** - Ho-Gyun Kim** - Gyu-Sung Cho

—8& Abstract =

According to the fast-paced environment of information technology and improving customer services, the design
activities of logistics systems improve customer centric services and delivery performance implementing e-logistics
system. The fundamental design issues that arise in the delivery system planning are optimizing the system with
minimum cost and maximum throughput and service level. This study is concerned with the integrated model
development of delivery system with customer responsive service levet for DCM, Demand Chain Management. We used
a two-step approach for this study. First, we formulated the supply.center facility planning using stochastic set-
covering problem and assigned the customers 1o the supply center using clustering algorithm. Second, we developed
vehicle delivery planning for a supply center based on GiS, GIS-VRP. Also we developed a GUI-type computer program
for proposed method for supply center problem using GIS and Geo-DataBase of Busan area. The computational resuits
showed that the proposed method was very effective on a set of test problems.

Keyword : Integrated Facility Design, SCM, GIS-Based Delivery Planning, e-Logistics
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Sample output :

Critical cover probability”} 50%%1 3%, +8
A7k X0 93t M| 2E e 5= = Cover-

ing Probability & T}2 2]o.& 73 Aoy,

p; = Prob(F8A [ 7} ERAE Xl <A

Add )

Covering Matrixi= ©|# &t Cover probability 7}
Z+ o219 A4 a7 MulA FF(Critical cover
probability = 0.50)2] & ARE HA|§ Fo|r}

Z2d|o|&(Critical cover probability =
50% ©l 3

Number of customers = 50

Number of feasible locations = 7

Number of avaliable facilities = 5

Critical cover probability = 0.50

1th location Available State Probability = 0.9600
2th location Available State Probability = 0.9700
3th location Available State Probability = 0.9800
4th location Available State Probability = 0.9700
5th location Available State Probability = 0.9900
6th location Available State Probability = 0.9700
7th location Available State Probability = 0.9800

The covering probability with available
state prob.

0.96000 0.96494 0.90810 0.97000 0.98744 0.00013 0.98000
0.96000 0.97000 0.98000 0.97000 0.99000 0.38005 0.31153
0.96000 0.95178 0.98000 0.65176 0.99000 0.05065 0.28112
0.96000 0.97000 0.79060 0.97000 0.85254 0.00178 0.46697
0.95821 0.96283 0.28305 0.97000 0.45395 0.00006 0.92664
0.89640 0.42731 0.22945 0.97000 0.61417 0.00004 0.93000
0.96000 0.97000 0.98000 0.96177 0.99000 0.54021 0.13763
0.68228 0.41458 0.97999 0.00010 0.98578 0.97000 0.00001

0.96000 0.96463 0.97999 0.97000 0.95000 0.00053 0.98000
0.96000 0.97000 0.98000 0.26797 0.99000 0.94004 0.00477
0.95989 0.97000 0.38500 0.97000 0.25308 0.01704 0.00293
0.96000 0.97000 0.98000 0.97000 0.99000 0.13942 0.61963
0.96000 0.95117 0.98000 0.97000 0.99000 0.00084 0.98000
0.96000 0.97000 0.93000 0.97000 0.99000 0.06322 077084
0.96000 0.96575 0.97386 0.97000 0.98999 0.00021 0.98000
0.95997 0.54872 0.98000 0.29779 0.99000 0.00698 0.32195
0.95986 0.97000 0.40871 0.96997 0.23479 0.04348 0.00095
0.95853 0.96270 0.29857 0.97000 0.48000 0.00006 0.94115
0.96000 0.97000 0.98000 0.97000 0.99000 0.04784 0.89775
0.00693 0.00068 0.00035 0.96972 0.00257 0.00000 0.98000
0.96000 0.97000 0.98000 0.02196 0.99000 0.97000 0.00004
0.00067 0.00011 0.00016 0.93779 0.00088 0.00000 0.97904
0.96000 0.97000 0.98000 0.96165 0.99000 0.53839 013813
0.96000 0.97000 0.79188 0.96977 053681 0.23137 0.00741
0.96000 0.97000 0.98000 0.97000 0.99000 0.04556 0.90229
0.96000 0.95906 0.98000 0.97000 0.99000 0.00689 0.98000
0.96000 0.96891 0.98000 0.38612 0.99000 0.34076 0.04134
0.17226 052820 053401 0.00014 008824 0.97000 0.00000
0.68921 0.35282 0.05159 0.97000 0.16295 0.00002 0.93000
0.95984 0.97000 0.45182 0.97000 0.52620 0.00061 0.36482
0.46207 0.07909 0.05020 0.97000 0.23786 0.00000 0.98000
0.95985 0.45799 0.97995 0.96838 0.99000 0.00014 0.98000
0.86310 0.90925 0.05904 0.97000 009326 0.00002 0.47059
0.96000 0.97000 0.98000 0.97000 0.99000 0.08936 0.77868
0.95845 0.96999 0.22928 0.97000 0.24160 0.00056 0.10580
0.96000 0.97000 0.98000 0.01811 0.99000 0.97000 0.00004
0.96000 0.94199 0.98000 0.96966 0.99000 0.00321 0.97663
093861 0.16381 0.97227 093568 0.99000 0.00003 0.98000
0.86924 0.95980 0.05427 0.97000 0.06228 0.00099 0.08255
0.96000 0.97000 0.89231 0.97000 0.81160 0.04564 0.01708
0.96000 0.97000 0.98000 0.97000 0.99000 0.0029 0.97998
0.96000 0.97000 0.98000 0.85507 0.99000 0.96742 0.00964
0.95983 0.92601 0.98000 0.00456 0.99000 0.96976 0.00005
0.95256 0.64726 0.45239 0.97000 0.85400 0.00010 0.98000
0.96000 0.92878 0.98000 0.96999 0.99000 0.00124 0.97999
0.00723 0.00073 0.00360 0.96979 0.00261 0.00000 0.98000
0.17098 0.03409 0.00745 0.97000 0.03712 0.00000 0.98000
0.95998 0.97000 0.47797 0.97000 0.33787 0.01844 0.00463
0.71443 0.97000 0.06744 0.22892 0.01597 0.23463 0.00003
095860 0.96555 0.28962 0.97000 0.45065 0.00081 0.89466
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