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Design and Implementation
of the Postal Route Optimization System Model

Sang-Woo Nam'

ABSTRACT

In this paper, related on the postal business with the GIS(Geographics Information System), it discusses design
and implementation of the PROS(Postal Route Optimization System) model and its main module, the shortest
path generation algorithm, for supporting to postal route managements.

It explains examples and requirements of postal route system, and suggests the cfficient PROS model using
our developed shortest path generation algorithm. Because the shortest path algorithm adopts not only consider
the Dijkstra algorithm of graph theory, but also the method with the direction property, PROS can be
implemented with fast and efficient route search.

PROS is mainly constituted of the Shortest Path Generator, the Isochronal Area Generator, and the Path Re-
arrangement Generator. It also exploits the GIS engine and the spatial DBMS(Data Base Management System)
for processing coordinates in the map and geographical features. '

PROS can be used in the management of postal delivery business and delivery area and route, and in the
rearragement of route. In the near future, it can be also applied to commercial delivery businesses, guides of
routes and traffic informations, and auto navigation system with GPS(Global Positioning System).

T4 8 UEIARFAATL 4JA7Y
EBH5:1996d 64 209, UAISE 1996\ 8Y 8%



1484 BRFBHCIED =FK| HI3H M 635(96.11)

1. B

AFE 7€ BEute], 24 TN, tF9
e, 235 FAY F9 ¢AE o Iy
£4 Hopol HggoeA ARUA ol &HI .
d&d B4 o EsAd ALEA Aol &
5 2% E ol $3 a2 oy €1 A2 A
£247 4a® ARG Ysie a9z Y & WA
59}

A) 2} ¥ A) 2% (Geographics Information System:
GIS)8) AE BR AT L ol&3te AL, +H
uig, 9, £2 ¢hl T3 Zol A x3A ¥ A4
s} 2329 X Aol 2, FHAel9] 2§ 3
He @+ AE A2 3 Lope] @U3HA ¥ 82
4 913, S/W 7lee] wed A2 45 e
HFE 9 ol 8o) UF3 o2 A GIS Foprt 4wt
HQ AEAEANA A= ACHL, 2]

LH ¥ HF 2AHE SHEHRY Myl
SHE e YF9ME Wig A2 &3 ALt
¢ Zadd, AFAA g A2 dg A
a AYg @Ete $8 gy 3 vjg dA
ol 925t gt wetd HsE gFsiA A
ste 24 X QoAM, 2P A g A= 4F
S ¥ 9% wYyd o Aoz 4, e
Fog A% Ay @r3e s vidrte] WA F34
Ze EAAS F83Q e o7 A2 A2 ¥
24L AN

B AFdMe $¥ ug A2 i AF3 R
ZA%se] WHo g GISE o8¢ ¥ A= A4
N2 vl o] Axdd] Hgss HEAE A4
Q&) & st AAHLA Pt

old] & ¥ 7L AW nY, 23Me +¥
AR A A2 HAA A2 v R 87 A
T& N1&}AR, 3FL /&Y A A2 44 d2
&S VIR BAEA F2 A A=Y A 83
e 3G 42 44 43 EE A Fe, 473 %
Zo] B A7 F E3q =AXY $8 vt @
Y AR 393} A 29 2o d3q 7lesise
o], 583 630N AR HHH A2y 2] ¢
A M3 g5 A P dste 71g3A

2. 93 AFY B4

2.1 A3 24

GISE |83l S8 vlg Q5o HEY A7 7
W AL E ABud, JYNE o] BT ARE
NAZ 2o 4 GIS E¢] YAd WE ol 48
Syuig A2d P FRA2AE YR A2Y
o2 ARYZB, A3 Aol A2 HA B
ofod REHoZ AT LA A7t Aed, At
o lUBE NN AL S8 HF A2o) U Aba)
S} GIS/NW M) 28 AAolA 3tobE & UATHy,
5,6, 7.

2.1.1 A} 23 F A9 CASOCADA

kool ¢¥ 53] wige] AYF GIS §
£2 A $PFAY Fstd] 1986 %8 33
3 g, ol =4 A9 &4 5o & A
2 3} A| 2" o]rH4].

o] A2 $¥ A2 JAA YL AAEF L AN
A=A A9 ADE A Hoer A,
Aegg gt ¥ Ang AYsiz AHA S,
2ol Y 2AEI X A53de AR =2A 1986
Jdel] CASOCADA(Computer Assisted Simulation Of
Collection And Delivery Activities)g}+ o3 T &
dezA 2EYNA NALHALH, A2 &
A& oy v gt o

—gAaag A2l g galo 534,

A% 2E BNE 539 A2 JAH FA,

— QEls}e] A Bl &7 X8,

- 57 MEAIAH oz 74,

a) LCROS(The Letter Carried Route Optimization
System)
- 2 YL ol B3 LW Y H= A3
AZ e 018,
<A A AR AP L A,
<AV 9 AYe = SH e FEE
A7zt
b) AF g o] & A2 A9
- A Axgoi o] AFat P2 A,
- A AFZA, A 3, £ AY, U-FSH
9 28 oy BFH A%z A,



< AH A A7 AR B A,
- Fof) AAVitie] 2-H SF v AL

2.1.2 ol¥A = 23 F A2 MDOS

ohdA = ¢4 F kel Dublin i3} ¥ Azkat A
Hl& 5 AL A BYNA SH gy o) o
A 714 Wy o2 MDOS(Mails Delivery Optimization
System)2h= Wl 33 3 Al 2948 AEstATHs]

oldA=E= 26709 A IF7tE FAEH U2 F
5522 A YA BR 7oz YiojA o,
Z Y& BF 55000709 ¥ vig @99 U &
g TP oldA=c e 2= Yol txgy
g AFHoz F73o GIS o] 89 7yto] HEE
3Ath o] A2 Ae|Fx dojeHlo]AF o] &
3] 39 A Ao H LA, 11 X AHE v
g A g3y $-H wigd A2E H YA

A A9 o, =& 71 JA, vigio HEY
gAY, S8 A9 Y 5 wF N2 A=
439 "o o3 28 MDOSE 19949 486
Al2de) dx@Agoa FHEAAHS]. F8 5P&
a2 2

- ¥ dolguoliEe RE A P WEYR
oju| A B, viAY HolEeuo| 2 st7e F
&, 94X, JdF A8 F& 8H,

-8 442N $HF L g WE, ue Y,
Ha e A8 A7k $HE 8 Al ) A
b3t AL AlZHE nEl @ uld AR A8 A7,
Azste g 3 §& 28,

= A, A7H 1Y o diE FF 15%e] AP
3w,

—z2HE FAsA AY dolE, Aty FAEY
AAARE $FFANA 2R3 o7} F
Ao Al A o] & 7,

—A2"9g AAAGY dolejujo) X Wgg o4
=g 3z, vElRAL 71, 39 $AYSN A
Aste 438 AYL BL{

22 22 3 AL 27 ALY 24

92l AlAAA AW & upg} Fo] $¥ YF
i GIS o] §-& vl-¢ FL3}A o T2 AU}

oY §& YFEL F2 AxY ALY} &

PU B XNTAAY DH UM X PR 1485

H 79 de, 22z A A2 43 HF
2R Uk 53 2§ FRA QP dA=
3 /18 A Bolet AT JRAAF Yag
sl AEE gAsty ik

49 #2 Q5 SuEe vg AR A=PR
7t 743 AA 9a A gt o] e FEeE Y A
B, 798 743 34¥(Polygon), 7498 €8
2e AAA, £2(Arc)9t 22 GISY 84 FHe
F4, A8Y%, =29 53 22 Y1 do|EolaR
+8d = Aok

B =AM AASe A2 A3 A2 2dd
W A4 2H02E 24 A AL g 3o
g} ole WA W& A7t Y43 FHA U
N x2d AFHA g F9o] e Fo] 99
Algjo] A3, wig Yol B@&d A 4 oy, g
& =2 o &Sy dFo|t). ol¢ wet YAHE
AZE =u® ollE AFAE ol §3e EokdA
= AEHoE Fgo] ® 5 Avh

A2¥9) =2 Ax(Road Map)e]l FAAE 1A
52, £H, 20|, AAA F £ EF W
Y, 252 Wel, A3A FA, FAxE, $9%, £
23 %9 =2 2 2F #F, D74, YL, §
F 7o doly WAL, )79 $H g FF, e
YE 53 22 AR 2750 oo} @},

43 A2 HAAE A F A A9 I
A2 A 77, g AP A A= ], 4
A2EE XU 74 A S Ay oAl Ao
o] §oj Ao} @t

of# 87 AL FF3Y) A= FAA A
olg] A ARE A= A A= A4 i
ol T A= A3 A& o] asiA "ot

3. 3 A2 Y A2 H

30 ACHHR2 MY YIE Y

A Azq P4 H2A e YL AR #
ofell X A = Ut} Adwjojiz FA4 e g
3t W, AF A5 JAH &4 (Heuristic Search)
718E ol&3te WY, 2YXZ ojg9 A4 2HY
E32](Minimum Spanning Tree)& ©]-&8= WY $o|
KA TH9).



1486 SHXFLX2IRD) =K MIH M 622(96.11)

Ad AR 22 ¢2YFS AA YYYLE R T
gHe A 294 e A, F A 2R T
€ F 2ok 7183 2YZ o8N Y4 ¥
A7t ANHAR gt $P EAE GISAA AF
e #E3E ol8HnzA HAHE Ao /&
8] 2= olgFe FHIdde /gl & Al
2FAT H§ AL WM e 2HZ o|&o) 7R
o] gt}

Y X olBd wE I AZF 33V AW
A ALae AAde F2 G¢IYEFL L Ul g 2
A E7 ¢ &Minimum Cost Spanning Tree
Algorithm)°] o &2 o] T}H9, 10].

olo Yzt AAZ Y dneFL WP
*lE 2 T(Undirected Graph)’dolA] HA ujg A
2 E2g e PHAC o) Y& Kruskal# Prim
of o}3f M A 2 Dijkstra] <l&] A Y= AcH10]

o] PYEL RE L EEL Adde AAY 713
9] o] Holx BE ==L AdA}E UE A4
E9 73S ¥y Fotop st AFE AAY B
dQoz Hedr. &, A /IFXE e & ¥
3= Wy o). Kruskal ¢5L8] &3} Dijkstra ¢31e]
Zol (B 1) (X 2)9} 7o) AANHUA.
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(Table 1) Kruskal algorithm

¢ Input:
An undirected graph with n edges G the weight w
* Qutput:
A minimum spanning tree A
* Natation
A Minimum Cost Spanning Tree
G:Graph with n edges
* MST-KRUSKAL (G, w)
A=¢
for each vertex v€V |G|
do MAKE_SET (v)
sort the edges of E by nondecreasing
weight w
for each edge (¥, v) €E, in order by
nondecreasing weight
do if FIND_SET () # FIND_SET (v)
then A+ AU {(x, v)}
UNION («, v)
return A

(& 2) Dijkstra Y N2|E
{Table 2) Dijkstra algorithm

e Input: vertex v
the cost of the adjacent matrix COST
the distance DIST
the number of vertex n
® Output: the Shortest path S
* Notation:
S =the Shortest path
DIST(V) = the cost of the current Shortest path Vo—~ V
COST(, j)=the weight of the edgei, j)
* Dijkstra’s Shortest path(v, COST, DIST, n)
forie—1tondo
S(i) < 0; DIST(i) «- COST(v, i)
end
S(v) «- 1; DIST(v)« 0; num «2
while num < no do
choose u:DIST(u) = min { DIST(w)}
S(u)« 1 ;num < num +1
for all w with S(w) =0 do
DIST(w) < min { DIST(w), DIST(u) +COST(u, w)}
end (for loop)
end(for while loop)
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