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CONTOUR TRACING OF GEOGRAPHICAL DIGITAL DATAON A GRID
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Our purpose is to trace a contour in the form of a polygon. In this research, we use a bicubic spline
function for interpolation of the elevation data on a grid. We construct the polygon as a data consisting
of ordered contour points on sides of the grid. The contour enters a cell at an entry point and goes out at
an exit point on its sides. The polygon is formed connecting these points. A problem occurs as to which
two points should be connected when a cell of the grid has more than two contour points on its sides. As
a solution, we view the bicubic spline function as a univariate cubic function with a parameter. From
this perspective, we identify the exit point examining the behavior of the real roots of the cubic equation
for the contour. Our method enables us to faithfully trace the contour of bicubic spline functions.
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FRLTWA., ZOARF—/UZ L, H ey TS
NHRY T DAPHERTE D,

# 3120, 4= Om & 500m, 1000m, 1500m ZiEH
DT L O EKT LD FO%E SHNCR AT
5. BlziX, &I3CBWT21T251H D 4863 &\ 5 £
I, B 500m O%EHRE 4300 2 M TR DL ELD
Bz~
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‘t;;%ﬁg@ Om 500m  1000m  1500m
1 209 146 164 73

2 3020 4863 3883 1453

3 84 58 54 22

4 52 87 63 19

5 5 4 2 2

6 0 1 1 1

7 0 0 0 1

&%t 3370 5159 4167 1571

4% 6% il
255
\ /

X 15. & Om OFESER AL EOE &

m3RLl kR

3% 3% w1

2R

m3mLl E

X 16. &/ 500m OEE S EOEIE

B 15 L[ 16 123k 3 ORERO—FE M 7T 7 TR,
AN T, FERAOREEN 2 R THDHELOEIFILI
FLULETHY, HARZ=KTERAOT7 VY XL Ef
DOFICHEICRE 5. 170, HEEZAR Y FAERRIC
I DEHFIRER D], SRENC AR Y S OTEASn 2R L
LD ThAH. BIFNIL, t=0046N0-0228 L7220, D
FHERIE, RP=0996 Lot IEL, VU T—H
1%, 100m fERE, Om 225 1900m #FHC, X THORY I
VEBEALTWS.

ERBREIILTO LB TH 5.

Machine: Aspire M3970,
CPU: Inter(R) Core(TM) i7-3770 3.40GHz,

Time[sec]
250} .

200l £=0.046n-0228 /
150,

100}

50|

Number of
5000 points in polygon

1000 2000 3000 4000

B 17. ZERA Y I OARIFR

OS: Microsoft Windows 7 Enterprise,
Memory: 8.00GB,
Program: Wolfram Mathematica 10.3.

5. HYIC

AWFFEIL, WEZRAT T A Pl X 0 HEm k% 4
L, ZFRAOMOZEEREZ AL L THRET HIZ
EOEREERBD, EEMERY I LR R
— DY A ZADKETITH L, MERAT T A TR A
T T A NTHRT, B O EE S 3 B4y

BEERESZEPHLL 2D, KT LAY XAICED,
COMBEEMIL, SIS TELOT L EEBRO R

EREATERY T 2T 22 LN TED.

LSHOBEE LT, BrELNO%SH LT 27
T Y XENRRKRDHND.
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