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A Study on the Interpolation of DTM Applying
Moving Average and Linear Prediction Method
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ABSTRACT

A Digital Terrain Model DTM) consists of two components;one is sampling of the terrain
imformation, and the other is interpolation. The present study aims at the investigation of
the accuracy and efficiency of Moving Average and Linear Prediction interpolation methods
by numerical experiment.

Basic input data are the elerations in square grid which procured by photogrammetry, and
the accuracy of each interpolation is investigated on different grid size, terrain type and

pattern of reference points.
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a o.u0( ome| owrl oumr| oamt| o21) ol omr] owr] ou2| 0.%s| 0.263
6 | vmez-p | o0.350| o.:6| om2| om| o9 omi| o027( 0304] 0303| 0.95| 0.55] 0.752
I Vmaz-n | -0.325] -0.35[ -0.328] -0.315[ -0.542| -0.660( -0.349] -0.343]| -0.335] -0.322]| -0.549| -0.668
A o 0.27] o7 0133 082 o670| o0.87] 0024 | 0.125] 0.133] 0.281] 0.671] 0.88
3 % | Vmez-p | 0.35| 0.323] o41| 0581 156) 2.116] 035 0.320f 0.409] 0558 159 2.7
Vmoz-n | -0.200| -0.31{ -0.206] -0.347 | -1.043} -1.478| -0.247 -0.238| -0.207] -0.349| -1.056] -1.493
P 0.5 0.982] 0.9%0| 0950 124 150| 0M5| 0.91| 0.950| 0.49| 1334 1.529
N 6 | Vmozp 6.375| 6.38| 6.662] 7.73| s8.494| o.m3| 6.86| 6.720] 6.808| 7.242| 8.550] 9.185
Vmaz-n | -1725| -1.731] -1.794| -1.922| -2.689| -3.073] -1.844| -1.814] -1831| -1.940| -2.730| -3.125
A o 1.3 0.95] 1016| 1.386] 280( 3588| 0.991] 0.991] L0I6] 1.384| 2.85| 3.600
4 { % | vmar-p | b5.650( 5883 654 7.55| 10.82| 12066 5794 5.%3| 6.585({ 7.616] 10.87( 1213
Vmaz-n | -1.75] -1.845| -2.174] -2.79| -5.821[ -8542f -1.886| -1.861] -2.183| -2.796] -5.922| -8.651
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8 =3
o A7 50m s
16,LP1 . ,LP
s AAZA 10m 16,LP6 s 1A% 16.1.F6
S 3 T T T
000 ' o | 0% 000 | 040 080
I3 4-4. 43Esot B710) HET
O7 4-3. MBESY BYe PEE X80l HE o &)
o vl = Je BE FgnYolA A Ve Aozt 09 Fto] Hadw o H4zk
kot olFHEH A vhslAl 2 Azle) 714 o) = 7t Y Fiol BAge] Yot T
Z4-5 (10mY) <k 66%, 50molA ok 75% 2 g AFdE Foo
Halx F71), 2zl o] &= AEAHY 47} £ 4-62 AU S & e A
e 55 (1689 & 59%, 364 Aol <k82) 7h 23k} Ao m|Ae e Vel e
4340 o gkg who] uight} 2 27 Ar e de o) ALY o L
F4-6 LEIYD B0 YaT (29 m)
K 0.1 1.0
71 E A
I S Ty S 0.1 0.5 1.0 0.1 0.5 1.0
o 0.724 0.724 0.724 1.034 1.034 1.034
16 Vmaxp 8.419 8.419 8.419 11.618 11.618 11.618
Vmax-p -7.506 |-7.506 |-7.506 |-8.601 |-8.601 | -8.601
o 0.911 0.911 0.911 2.880 2.866 2.854
36 Vmaz-p 8.244 8.244 8.244 15.504 | 15.304 15. 305
Vmaz-n —7.400 [ -7.400 | -7.400 | -15.877 | -15.791 | - 15,686
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WeE %+ ek

#4-7 220 HUS (MUDI} 1R o) (%] 2 m)
71 & H 94 4 16 36
3. 7bub
Azp71A MA1l MA1 MAG6 LP1 LP6 MA1 MAG6 LP1 LP6
10m 0.563 0.561 0.514 0.528 0.514 0.564 0.519 0.529 0.519
20m 0.964 0.970 0.830 0.856 0.830 0.980 0.834 0.887 0.834
30m 1.574 1.573 1.284 1.357 1.284 1.621 1.273 1.334 1.273
40m 2.134 2.118 1.652 1.620 1.619 2.024 1.633 1.659 1.572
50m 3.252 3.203 2.207 2.002 1.971 2.928 2.167 2.203 2.104
g % 4-73 23 4-5% Z7te) wzbabyol o
gto] 219 A& FE 1539 Audg
] Fol A9 ok-& vepd Holch
8 fs'm\d
- 36.MA1L 4.2 Z#Xo 214n B7ie| MET
i % 4-8¢ A7 A o] ImLwl & 7| Fo 2 ¥}
g ] o] 7z} AR ZEA A Y a3ke] ¥ 5 vebd Aol
- lo.MAs o olwlel o 2 FEYold HHxr} A
2 B Mas e goleh Tzye ohed 2o A @
s 16,178 4 loteh
= MA1 9] 79 o2 ®.7hubd (MA6, LP1, LP6
1 ) 7§ met AR} o] Fohatel whep A Ee
b 2A Bx sodeh oy MEe Bate
8 A2 4% ARA g =4 Pee
ehi Fot.
7 a2l AzLzEA o] 10moll 4 20mE 28 7}
s @ o o} 6% FHEs} 2R &+ A
0w | o wo on] 27 4-52 e 4xA8d A=pA W
Bl s 7o mEE oA AxZA} oo zhe Ao AP A
oo & o 4 Ugict,
#4-8 ZRte| 242D} B7Ie| HEUT
N1 E A 9+ 4 16 36
A 2P Ma1 | ma1 | mas | LP1 | LPe | Ma1 | Mas | LP1 | LP6
10m 1.0 10 1.0 1.0 1.0 1.0 1.0 1.0 1.0
20m 1.712 1.729 1.615 1.621 1.615 1.738 1,607 1.677 1.607
30m 2.795 2.804 2.498 2.570 2.498 2.874 2.453 2.522 2.453
40m 3.790 3.775 3.214 3.068 3.150 3.589 3.204 3.136 3.029
50m 5.776 5.709 4,294 3.792 3.835 5.191 4.175 4.164 4.054
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71549 471 368 7ol 16"al 4§

o Jaxr}t daEa] ggoe ¥xss) A

ARl 734 164 oo 71FEAE Bkl

4.4 X|go| SRet H7io| T
3-1"0) 4 A=t ule} Fo] 4742 A PL 4
A Aty vl ZAbSRTh #E 4-118 o) %
T A &3 A H oF A A 22 A
& 223 Aolch Fary ohod e A4
2 ol 4 olo]
2 g T MM

4742 AYF IAY, 1A%
o] oz HIAx s F9k
i VA g e Hates)
FE 7} 7 3uivt kel

FAzp7E Z MAYel aA-x7t A& A
By Aalgrs £33 SAH AFE 28k
Ago| 2= e NVxduch Aiss} £
2 W93 WA Aabt E op
ol Ao 38 Fojzlch
A Y 74ake] FA A 2A < ?z}—%

M=%, N4

74 R s

2 1 A¥xc
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& oo C
i oM o B o

}41
r_'\]_‘
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-9 71FH 2| 2 Ezio| HAT (T " E2 o)
CE MA1l MAS® LP1 LP6
=2 o
AR Edd 4 36 3 4 36 36
10m 0.553 1.585 1.367 0.544 2.772 2.757
20m 0.428 1.678 1.595 0.519 2.862 2.862
30m 0.420 1.564 1.896 0.509 2,289 2.225
40m "0.426 1.466 1.948 0.489 2.078 2.054
50m 0.504 1.433 1.879 0.527 1.961 1.999
=4-10 7|FHe| £ R7io] MEE (K=1.001A2 oZb)
LA MA 1 MA6 LP1 LP6
L
S = 4 36 36 4 36 36
10m 1.004 1.005 1.016 1.066 1.002 1.010
20m 0.994 1.010 1.065 1.126 1.036 1.005
30m 1.001 1.031 0.991 1.160 0.983 0.991
40m 1.008 0.956 0.988 1.317 1.024 0.971
50m 1.015 0.914 0.982 1.624 1.100 1.067
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7S 8o} 39%7kx %
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AollM 16402 wAY 4=
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# 4-132 AA7A 10me} 20mel 4 7)1FA
o} 47F 49l MALE 71F2o2 stod 7+ 37
Hof CPUAIZES vl & Yebd ZAolch A
TP A7 FAT dAdA s Tz o]
Aol uhe} efAd Aelm A7t g
Z',}O o]\- T FaAql 7}4\013} 5&\- 2 ol;ﬂo\,].
7z} w7ubl o] ARE] AJLA71e AE v}
€ dle 2+8 A8 5 AFlF Aotk

3258 & ¢ AXe) BFE AHEAZME LP
6, 36d>LP6, 168>LP1, 36H=MA6,
36 >MAL, 168 >MAL, 489 o2 42
Hglem LP6, 36H9 3¢ MAL, 449 A
Such o 48vll} FoHehS o 4 Qo A4 vzt

MA6>LP1>MAL1S 42 ®7le] Atz y) ull o] §841C o]g edgo] & Holmz 7L
Fokeh Gkl Bl BAiub o] e sloj Ao
®-1X|He SR} "7t HET (g9l 1 m)
AzAd+] 4 16 36
823
ez ¥¥| Ma1 | Ma1 | Mac | LPL | LP6 | MAl | MAG | LP1 | LPS
144 0.216 | 0.204 | 0.191 | 0198 | 0.191 | 0208 | 0.198 | 0.200 | 0.199
13 0.145 | 0.137 | 0.13¢ | 0137 | 0137 | 0.124 | 0.123 | 0.117 | 0.124
M=% 0.537 | 0.592 | 0427 | 0452 | 0.437 | 0.656 | 0.466 | 0.53L | 0.470
NAY 0.878 | 0.98 | 0.88 | 0950 | 0940 | 1.033 | 0.991 | 0.985 | 0.991
+4-12 22 d52t0 Mag v
714 8+ 4 16 36
2744 1 1 6 1
A MA1 | MAl | Mae | LP1 | LP6 | mal | mMa6 | LP1 | LPG6
10m 100 | 0.9% | 0.913 | 093 | 0913 | 1.002 | 0.922 | 0.940 | 0.922
20m 100 | 1.006 | 0861 | 0888 | 081 | 107 | 0.865 | 0.920 | 0.865
30m 100 | 0.9%9 | 0816 | 0862 | 0.816 | 1030 | 0.809 | 0.848 | 0.809
40m 100 | 0993 | 0.774 | 0760 | 0.759 | 0.948 | 0.765 | 0.777 | 0.737
50m 1.00 | 0.985 | 0.679 | 0.616 | 0.606 | 0.900 | 0.666 | 0.617 | 0.647
%4-13 E242] PFE CPU AlZH
AzAA5]| 4 16 3
S 1 1 6 1 1 1
A LP1 | MA1 | MA6 | LP1 | LP6 | MAl | Ma6 | LP1 | LP6
10m 194 | 174 | 1100 | 38 | 2042 | 3.01| 2300 | 7.53 | 38.21
20m 143 | 20 | 1414 | 357 | 2479 | 400 2929 | 1857 | 56.86
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