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A Route Finding Method for the Nationwide Road
Networks of Japan by Restricting Search Areas
through the Use of Look-up Table

Icairo Iimurat and Masami Katof

In recent years, a number of onboard navigation systems have become commercially
available. Few of them, however, can calculate the optimal route to the destination.
Moreover, as the size of the road networks becomes larger, the access and read time of
disk storage devices, the capacity of RAM required for calculation and the CPU time in-
creases proportionally, which results in an impractical system. In this paper, the nation-
wide road networks of Japan are divided into a plurality of closed areas, each of which
corresponds to a county. A look-up table showing which closed areas are necessary and
sufficient in order to calculate the optimal route was constructed offline. By using this
table, the above mentioned problems can be solved. The reason why a county is selected
as a closed area is that the border of a county is closely related to the topographical
properties such as rivers and mountain ranges. Because only a few roads intersect such
borders, the time required to obtain the table can be reduced. This suggests the appro-
priate division method which should be investigated hereafter. Another feature of the
proposed method is that the route obtained is guaranteed to be optimal. This paper
shows that the proposed look-up table method is quite effective to reduce the total time
and the RAM capacity required to obtain the optimal route compared to the conventional
Dijkstra method and A* algorithm.
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Fig. 1 Rectangular and elliptic search areas.
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Fig. 2 Division into a plurality of areas.
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Fig. 8 Introduction of virtual links.
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Table 2 The experimental results.
[ BRF® ROTERE] | FAR2T7 72 | BRI AT YRL | b ink | BERL EN7 | BordAr
(sec) | BEARHBEEKR U | KITFRE VRN § U rE R T
BT B ] (sec)
(sec)

ARFEHE 7.13 577 1.36 54,804 54,465 38

#11 | Dijkstra gk ] 67.89 60.48 7.41 372,448 353,997 341
A*TATY XA 54.02 34.87 19.15 252,948 230,924 193
AFHE 3.72 3.00 0.72 25,556 23,254 27

%12 | Dijkstra 2k 39.21 35.49 3.72 188,444 177,995 | 212
ATA=Y X4 28.16 20.69 7.47 108,270 92,126 140
RFH® 29.65 24.37 5.28 209,522 208,510 128

%13 | Dijkstra 2 126.99 114.27 12.72 530,358 529,576 503
A*TATY R4 159.67 114.27 45.40 530,358 528,688 503
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Fig. 9 Example 1 (proposed method).

B 10 #11 (Dijkstra 3)
Fig. 10 Example 1 (Dijkstra method).
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Fig. 11 Example 1 (A* algorithm).

512 #12 (KFk)
Fig. 12 Example 2 (proposed method).
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Fig. 13 Example 3 (proposed method).

Dec. 1994

209,522 K CH ZDIcid L, Dijkstra #, A* 7o
J X LTI 530,358 A THEDTATFHEOKREELT S
RAM z ) 73 fhd T HD# 40% THirC Licis 5.
VUL, AFRIEHEST, 20RRTHE7 4 2
7T 0 R A AL EER B L ORI S Ui
T ) XLETERE, 2 LTHELTARAM
JTOWTNOETHEMTHY, ERALBOTEL
ThbHEEZLS.

.6 9 U

XTI HARSE O R4 E RO Figic
FEIL, vy 2T v F—TERNTERERE
RET 2RBIFERFHEICONVTEE S INL, HERKE
UTIZEH A v b7 —2 « F—2DH A XBLXOEHR
DN—F 74 27 OFEBEEEL S 500 LENRETH
BCEERL, HEBIEIOESE LTI 513 DEFL ~
NOTBEIBRAFEIBROBAE UTRA L. 20458
BONER, — FROBIBHRRIYFEELZTEL5
DTH -7, BTRDE XD SER — FEERD
IHBLDULENTH 2 EEbLNHEBRSBDOHAFIC 1
DOFAAESLLbDEELZ ONSE, £1LTLLT
BEUCFEE, RLROKERENSEOND CEME
EEINTW S Dijkstra B LT A* P ) Xa
L, BEON—FY = 7O T TIRRIAFTERRN, £
DOHIRTH BT 4 A0 77 v REAAAEER B LUB
MUIRSREE & Sie#ER T VT Y XA EFERE, 2 LUT
MEEIN S RAMEESEBIBT 4 DI KiFicERIT
bBTEERLE.

AFEOBESR NV Yy 77 v 7« F—T VOFERIC
PILD OWRRAET B &, BEREPHEKS & ORHE
FrEZRicAnohisnc s, HUOERKRIT SR
KR F =7 VEEDEIRGFUIL SN T EEkd
Foha, CCTREBTRASELDEDLTRS HH
BR/ — FRERDIEBEL X VOFBKBR~DS
BEFT 7008, S5 RHENERE XD RBSEET S
¥ UDEBSEREIC DV TABRI£1T S RENH
5. BICISMRBRSES TERIMOTIRER vy 7 T v
7 F—TNVOBEBFREERTLCEGEED LD
Thhb.

BE BRRICERESEHBEROIRE VT AT~
7 - > ROBRICHELET 3.

& £ X #®
1) BREIER, PHREEE: AROSEOEE, 3



Vol. 35 No. 12

%3k, Vol. 58, No. 4, pp. 433-445 (1975).

2) /NREEIE, LRk, WA, BARE, Z8
RE : HREREREEN S Iy —v vy
7o, FKESR, 81412, pp. 151-160 (1992).

8) Nilsson, N.J. (32), HH*EH, dHE— £k
BNGE) : ATHEOFE, HAa v Ea—21
£ (1983).

4) INEERE, KPR/ BRI T vz
HIR 7 — & N — R T  EUL IR E B R
Wy 274, [E%F, DE 89-24 (1989).

5) FHkR, THEES, ERNREE: BEEOME
HRFIC S ESBRBERT VT ) X & SR
W 27 A~OISH, BHRLESELHGE, Vol
31, No. 5, pp. 659-666 (1990).

6) ERAEREIRS, MIEEERE - HURROMERE IC X b BER
HIBARE Ui EASEEEBEIC B 2 B EBER
Tk, BROEELBH S 27 L HREEEH,
1S-48-3 (1994. 3).

) HAMFITHEHESREE - SBRTRHEE W -
RBE, HARBDEHE R G (1948).

(R 647 A 12 HZA)
CEER 649 A 6 HiReE)

NPT w7 FoTARIOERBEBERE LA BRRERT S 2841

AHRER (24E4E)

FARD 44 FHE. SERR 4 E EE RN
- BTHMESETFTEREE TR
6 ERIREREBEE L o R
T. AFEE BT BER AR D
%, HIIHERICT, SkLave

2=R T5T 4 v IR, TFAF 4 TRHOPE
BEZICHEEE,

E HWE (F4AB)

PR 17 4EAZ. WEAD 40 AFBUR K2
THEEF IR, B 42 £
ERFEBE L AH 7R E T T
HRELHEET. HENASESR
L e FAESBEVERAR. BEA
FLAEEATAE AR TR 48 ERpUR R SE T
AR BT LHEMER S ERET. T3t
FERD 48 42 LA ANHE T MBS E T TR M, M
049 EREHAIR, W STERKE, BECES. 3
MRBEEREB S R T A, AV Ca—2 57 4y
7R, =a=Zn%y b, HEOE, FEES0E,
ATHEEEOHFICHE, IEEE, TFRHEEEYS,
HEARV—YavX . JH—F %4 BATES
&, HRY I ab—va v¥d BEELKLE,




