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Summary

Photogrammetry is defined by the American Society of Photogrammetry as the
art, science, and technology of obtaining reliable information about physical
objects and the environment through processes of recording, measuring, and
interpreting photographic images and patterns of recorded radiant electromagnetic
energy and other phenomena.

In the photogrammetry, it is very expensive to conserve the film and process
Images using original surveying camera. Fortunately digital camera can solved
such problems and also can increase the quality of the image. So using digital
images, we can decrease the cost and it is easy to save images with good
quality. It also has a good point that can immediately check the image.
According to this, recently many researches have been performed using digital
camera to generate 3D model. In the process of generating 3D model, there are
many errors need to be rectified.

In this study, to generate more precise digital elevation model, we will use
many cases of control point and different overlay area between images. To do
this, we first take images from the plaster cast using general digital camera,
and then using the image station program perform interior orientation, relative
orientation, and exterior orientation. Interior orientation is the reconstruction of a
bundle of image rays with respect to the projection center. The geometric
influence of the lens system is also calibrated as part of the interior orientation
process. Relative orientation is the recovery of the position and orientation of
one imaging system relative to another from correspondences between two or
more ray pairs. In absolute orientation, the ground coordinates of all control
points must be first input to the computer. The operator then places the
reference mark stereoscopically on corresponding images of the ground control

points. Through the above process we can generate the DEM. To estimate the

_Vi_
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accuracy of the DEM, we used three method. First one is that we compared the
precise of the DEM generated in different number of control point. After this,
we knew that the precise of the DEM is more correct when the number of
control point i1s 24 and we also found that if the control points are more than
24, there is no obvious change in the accuracy. Second one is that we compared
the precise of the DEM generated in different overlay area between images and
then we also knew that the precise of the DEM 1is more correct when the
overlay area accounts for 63%. Finally, we compared the accuracy of the DEM
generated in different distances between camera and object, and we knew that
the proper overlay area is 63% when the distances are 1.22m and 1.5m between

the camera and object respectively.
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5. AWt A EAR 78] HEAHFE }A

51 44 A5l e 384 24

o g FHxol x7F Avtd HAE DEMS AIZ=E "oz A "l . 1A
INEo B2 24AS dYstA Hed 2ol wew x4H S
d Atk A g Aol g Hth ¥4A MeE 22 57, 970, 127, 16
7N, 2070, 2470, 2670, 3070 = W3} AlA HWA olo] HAH FAHH MeEe 2 A
AAJe thste] Al Kok

table 5-1. ¥4 4 4%

EARANS X(m) Y(m) Z(m)
1 0.191 0.489 0.1220
2 0.286 0.465 0.1520
3 0.156 0.290 0.1540
4 0.159 0.420 0.0720
5 0.225 0.419 0.1490
6 0.337 0.424 0.1410
7 0.386 0.428 0.0410
8 0.160 0.388 0.0695
9 0.196 0.393 0.1160
10 0.259 0.402 0.1330
11 0.309 0.398 0.1240
12 0.358 0.386 0.0990
13 0.386 0.400 0.0330
14 0.262 0.358 0.1390
iy 0.290 0.353 0.1660
16 0.284 0.336 0.1435
17 0.206 0.295 0.1010
18 0.370 0.297 0.1410
19 0.346 0.273 0.0960
20 0.284 0.250 0.0795
21 0.206 0.198 0.0000
22 0.284 0.161 0.0680
23 0.365 0.255 0.0450
24 0.456 0.217 0.0600
25 0.402 0.170 0.0850
26 0.148 0.171 0.0222
27 0.221 0.083 0.0950
28 0.333 0.091 0.1220
29 0.283 0.314 0.1440
30 0.284 0.427 0.1570
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Control point— 524 Control point - 921

Control point - 1224 Control point— 162l

Fig 5-4 #3439 <9 =& DEM-1

Control point - 92

Control point- 52

Control point- 1624

Fig 5-5 #3839 < =& DEM-2
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Control point - 2024 Control point - 24|

Control poirt - 262 Control point— 3024

Fig 5-6 #3839 < =& DEM-3

#5

Control point — 2421

B
-

Control point - 262 Control point - 3024

Control point — 2024

Fig 5-7 2339 | ©& DEM-4
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9ol WY DEMAAT BAHLS 243 F¥2 vluse] 1 042 559U
2 olg) 9} o] A RN
Table 5-2 £33 ZAH 7 DEMAATY 23
A5
570 97 1274 1674 2071 247 2674 307§
1 0.004 0.002 0 0.001 0.001 0.001 0.002 0.002
8 0.0025 0.0025 0.0005 0.0005 0.0005 0 0.0015 0.002
11 0.003 0.002 0 0.002 0 0.001 0.001 0.003
13 0.004 0.002 0.005 0.005 0.002 0.001 0.001 0.001
15 0.003 0.003 0.006 0.005 0.006 0.001 0.001 0.002
16 0.004 0.004 0.002 0.002 0.002 0.002 0.001 0.003
21 0.0015 0.0035 0.0015 0.0015 0.0015 0.0013 0.001 0.001
26 0.007 0.006 0.006 0.004 0.003 0.001 0.001 0.001
29 0.002 0.004 0.004 0.004 0.002 0.002 0 0.002
G | 0.003 0.004 0.003 0.004 0.001 0.002 0.001 0.003
o4 0.0004 0.0001 0.0002 0.0009 0.0007 0.00103 0.00045 0.0018
EZHAt 0.00367 0.00351 0.00357 0.003184 0.002379 0.00094 0.00117 0.00116
TAA N 2 9o TEHAe AFS oo a = Jeh
EHAE o w2 F=HXIZEe| Yt
7z 0.004
K 0.003
H \\
o 0.002
K
O-| e
0.001 -
0 | | | | | | |
5 9 12 16 20 24 26 30
EZYEMT
Fig 5-8. ¥R A /o W& ETFHA &
del Azt £AH st ute %R BN EZH A7 127 ol el
Ae A%t e wel 4esl 2 wat Ao 1218 x2nsuA
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Table 5-3 7149 Zolo WE 93

. 7] st o
e d= 149 wis &9 (cm)
5cm 10cm 15cm 20cm
5 0.14900 0.00300 0.00400 0.00200 0.00300
3 0.16600 0.00400 0.00200 0.00300 0.00200
10 0.05650 0.00750 0.00150 0.00050 0.00350
15 0.13300 0.00300 0.00100 0.00000 0.00300
28 0.08500 0.00500 0.00200 0.00500 0.00500
30 0.09500 0.00500 0.00500 0.00200 0.00250
1t 0.00042 0.00042 0.00142 0.00200
EFHA} 0.00373 0.00226 0.00174 0.00203
7149 Wste] e et EFEAALE ofele] a1zl g
Z|MdZolof wE F=mAtgiel st
0.004
.
0.0035
K. 0.003
EN
K 0.0025
H *
_:I 0.002 *
ol *
K 0.0015
of 0.001
0.0005
O 1 : 1 : 1 :
5cm 10cm 15cm 20cm
7| & ol

zyzteo] Zolo] wE DEMAA

22 olgle] 13} o] Aol FH Yt}
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Table 5-4 FEEd B ¢}

g94de] | 714 | FBAY | FEBE | gzuAx
43.35 5 Cm 38.35 88.47% 0.0037
43.35 10 Cm 33.35 76.93% 0.0023
43.35 15 Cm 28.35 65.40% 0.0017
43.35 20 Cm 23.35 53.86% 0.002

y = 0.03192" — 0.0404z + 0.0145
o] g4 ol gste] AT A FEEE 6332%0] 9T}

E=col wE 2kt EEHA
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0.002 |

0.0015

Zxle|E =

0.001

0.0005 F

0

0.00% 100.00%
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Table 5-5 7] Zo] Wl ME 239 EFHA

7| Z4ol(Cm) 10 12.5 15 20 25 30
QXte| EFEHX} 0.003834 0.003746 0.002809 0.002445 0.002794 0.003061
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