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Abstract

In this study.terrain classification which was done by using the gquantitative
classification parameters and suitable interpolation method was applied to
improve the accuracy of digital elevation models .and to increase its practical use
of aerial photogrammetry.

A terrain area was classified into three groups using the quantitative
classification parameters to the ratio of horizontal.inclined area ,magnitude of
harmonic vectors,deviation of vector, the number of breakline and proposed the
suitable interpolation.

Also,the accuracy of digital elevation models was improved in case of large grid
intervals by applying combined interpolation suitable for each terrain group.

As a result of this study, I have an algorithm to perform the classification of
the topography in the area of interest objectively and decided optimal data
interpolation scheme for given topography.
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Table-4 A feature of interpoation.

Feature Min.curv | Inverse Spline | Kriging
Weight
Data interval |2m(51x5!)( 2m 51x51)| 2m(51x51)] 2m({51x51)
Searching method Quadrant Quadrant
Weight 5
Audience-point 10 10 10 10

k=)
aC

h=d
-

n

o]

T

22 gz, ANAZRE
52 HaZgwyed 5
AxeE 5003 2 st}

==

2x2m(51x51} by aerial photogrammet.
Mod!. data - Mod6.data

,j

10m{31x11)

5m(21x21) Mad] oat gat

Adl.dat-Ad6. dat

{ I : I ]
rMimw ‘ f Inversﬂ [ Kriging J rSpline l Union
I [ I | J
I

ight residuals and deviation of
Mod and interpolated height

I

[He
Differance of most probable earth
work and interpolated earthwork

Decision of opti-
mus interpolation

20)

|
)

Tig.16 Algorithm of optimum interpolation
by terrain classification.
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Table-5 Mean of residuals(Mr) and stan-
dard deviation of Residuals (Sdr)
to data point interval 5m (Adl-

Ad6). (m)
Terrain Interpolation
Min. curv Inverse Spline Kriging
Yeight

Mro | -0.009802) -0.005676| -0.006768! -0.008708
Ml Sdr | -0.255764] 0.256276| 0.243714; 0.208123

Mr 0.002740; -0.004062| -0.002317] -0.001295
M2 Sdr | 0.138786, 0.206667| 0.203114| 0.131658

Mr 0.017623| -0.047607| -0.031246] -0.023480
i3 Sdr | 0.308663| 0.468773| 0.307805{ 0.307715

Mr 0.003223|-0.0014585| 0.002841 0.002483
Ad 4 Sdr | 0.280736) 0.47228 | 0.238751| 0.232762

Mr | -0.011438| -0.069076] -0.066217| -0.063202
A 5 Sdr | 1.845350| 2.05022 | 1.831462| 1.77975

Mr | -0.136809| -0.120909| -0.128185| -0.136006
A6 Sdr | 2.334240| 2.328630| 2.325726| 2.242160

Table-6 Mean of residuals(Mr) and stan-
dard deviation of Residuals(Sdr)
to data point interval 10m (Madl-

Madé6).(m)
Interpolation
Terrain

Mincurv Invere Spline Kriging
Mr 0.01968 | 0.03185 | 0.02637 | 0.02108

Mad 1
Sdr 1.11129 1.09948 1.08742 1. 05156
Mr 0.34969 | 0.32657 | 0.33714 | 0.33183

Mad 2
Sdr 1.09907 1.09887 | 1.08469 1. 06331
Mr 1.62567 1.47041 1.52145 | 1.58379

Mad 3
Sdr | 2.00293 | 2.00971 1.96317 1.92913
Mr 0.35978 | 0.33500 | 0.34162 | 0.35079

Mad 4
Sdr | 2.46436 | 2.44697 | 2.30014 | 2.29017
Mr 2.39394 | 2.22565 | 2.28415 | 2.31983

Mad 5
Sdr | 12.46140 | 12.29890 | 12.01417 | 11,73510
Mr -3.84662 | -3.68686 | -3.75215 | -3.69581

Mad 6
Sdr 7.84792 | 7.75490 | 7.65214 | 7, 44164

Sdr(m)
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Mincurve laverse Spline Kriging [Interpolation

Fig.17 Standard deviation of residuals(Sdr)
of height residuals of terrain Adl-
AdS6.
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Fig.18 Standard deviation of residuals(Sdr)
of height residuals of terrain Madl-
Madé6.

Table-5, 6 # Fig.17, 18¢l4 ehd ZAAH
A2 AL 5met 10mel s 27 S 24
ste] 27| X7 (Modl-Mod6)2}t Euxtatg 24
3 A3 HeAy FEAZ 2F5R 1, 0T AH
2k FA4AF 9 ARAZ EFE mMTelM 11.3-
16.84 o £ FuabAE Jebigdch w3 7 A
Fol o 47kx BAbEE HEste] 2rAkR
HE7AQ 2me) 51x51 ATFAAYoE IS
AANstel zr)AlEe] Fugtat Fuababe] g
BRaE BARY AR 28AH WFHe] 5mal



254

M

Adl-Ad6el &l FRtA = EHFH 179 A1,
2414 Kriging®7hyo] 713 Asxsl Foro
oAAE 28 AIZ oA B E B e g
AlZE(eF3uR)e] &g Eglon Haert v]sg 3
SHERT 22X FL& AFHE Jehggc}

TSAE EFE O3 sigEs 2133, 4004
= Kriging-Spline-# 4% -7 2] 4 55351
2.2 vepgtevt 28] EAelA Smoothing”]
el 87512 Spline B7e] EAA els}
A, AetA]Ql MelA& Kriging®zho] o} &
Bzhgel wle] iAo g e FwAAE el
Waleh iz Ax2kE 10m(Madl-Mad6) <l A1
= BT A¥e A8 Kriging-Spline-A8 4 %%
- aFEY co® Ty Agws) of
zatglet Agd HAe]l 10mz A Al uhet
5m Z3A el wls| Az HFEFrY) HEes) F
AERAR FAd AFTel g 2o} o
= 0, MYelMe Hax3a7 & 28 4, 571 A
¥ 3, 6Rct Fuata Asxrl fxsiA 2 s)E
et

o]} zre] Al 8AH AL Fm. 10mE W34
Az 2 Fel e 471 B8 Heste] ®ar
Al AZRRE #4 ¥ A3 Bkl 4aEE A

b

3
—

ARA kot A stE ] o] B3 e AANGS
g8 Bu Ptz 25 = [ Lo FHADE

Table-7 Advanced accuracy ratio of height
residuals and deviation to each
terrain.

Terrain |5m Interval |l0mInterval |Advanced acurracy(%)
1 0.20812 1.05156 80.2

!
2 0.13165 1.06331 87.6
3 0.30771 1.92913 84.0

II
4 0.23276 2.29017 89.8
5 1.77975 11. 73510 84.8

m
6 2.24216 7.44164 68.9
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ol thgk Bt P AR Bz
o & sl
w3 A5 Ao A EA e Ad, Mad
4 7ht 22 A g el Kriging® by
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Fig.19 Bar graph of advanced accuracy

of height
deviation to each terrain.
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AT dafjA Fua st =24 gabs
€ &R} HAE AN A AYTE 2H3R
°] A3 Fig.19 ¥ Table-8% Zr}.

Table-8 Heiht residuals and deviation of
terrain by union interpolation.

Terrain | A {n) | AB (m) [4+B¢C (m}}A+B+C+D{n) |Advanced accuracy(#)
Mad 1| 111129 | 0.377193| 0.35214 | 0.34169 66.0
I
Mad 2| 1.09907 | 0,318673| 0.30246 | 0.29471 71.0
Mad 3] 2.00293 | 1,85143 | 0.56501 | 0.52142 7.8
I
Mad 4| 2.46436 | 2.65413 | 0.47186 | 0.44145 80.8
Mad 5(12.46140 (1014716 | 8.48923 | 2.21411 82.8
i
Mad 6| 7.84792 | 7.32417 | 5.24178 | 2.871234 63.4
Mr (a) A=Mincury
12.0
10 A B=anfrse
10.0 A C=Spline
90 4 D=Kriging
8.0 4
7.0 7
6.0 1
5.0 A
a0 4
3.0 4 Mod6
2.0 Mod5S
1.0 Mod3 Mod4
0 Mod! Mod2
A A'B AsBeC  ABACeD

Fig.20 Heiht residuals and deviation of
terrain by union interpolation.
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Fig.21 Bar graph of advanced accuracy
ratio of height residuals and devia-
tion to each terrain.
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