st =apals] ]| #1279 A28, 2009. 4 : pp. 177~186

SSCIXIE7HIZE UltraCamX2| AZIV|1EH et &4
Accuracy Analysis of Aerial Triangulation using UltraCamX
which is Airborne Digital Camera

OITHR" - LEBTI - HAAP - HiZ 5"

Lee, Jae—One - Naq, Jong—Gi - Jung, Chang-Sik - Bae, Kyoung—Ho

Abstract

Nowadays, as going to information society based knowledge, the informations are acquired, processed, serviced
based digital environment. In surveying field, the trend have been changed from the analog foundation to the digital
foundation. Also, aerial photogrammetry is being changed from analog aerial photogrammetry to digital aerial pho-
togrammetry.

In this paper, the analysis of accuracy is performed for the comparison of traditional aerial photogrammetry with dig-
ital aerial photogrammetry usign UltracamX in AT and Block Adjustment. As the results, Bundle adjustment in digital
aerial photogrammetry with GPS/INS have more advantages than traditional independent adjustment in analog aerial
photogrammetry. Digital aerial photogrammetry contributes the higher accuracy in AT and block adjustment more than

analog aerial photogrammetry.

Keywords : Digital Aerial Photogrammetry, Aerial Triangulation, Block adjustment, GCP
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1, 2R
Analog Aerial Digital Aerial
Item
Photometry Photometry
Date 19. March. 2007 05. May. 2007
Model 75 423
Overlap 60% 75%
Sidelap 30% 35%
Test Field 20k 20k
Height 750 m 1,420 m
Strip 8 11
Aerial Independent Bundle
Triangulati Model Adjustment
-on (Match-AT) (Match-AT & Bingo)
GCP Horizontal : 34 Horizontal : 35
Numbers Verticla : 92 Verticla : 91
Camera
RMK-TOP UltraCamX
Type
Airplane Cessna 206 Cessna 404
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H 2, AF2ZH|
Type Analog Digital
Camera RMK-TOP UltraCamX
Film Kodak X
Scanner Ultrascan X
GPS X IGI
INS X IGI
GPS/INS % Aero Control
Integration
GPS/INS
X AEROoffice
S/W
Airplane CESSNA 206 CESSNA 404
Planning system X WinMP CCNS
Ground Surveying Trimble 4700 Trimble 4700
2 5700 Level 2 5700 Level
DPW DPSMaster DPSMaster
AT Independent Model Bundle
(Match-AT) (Match-AT & Bingo)
3.2 X=X
UltraCamX2] ¢ Z7]9AFS 8719] coneol|A] ZHz+

7}
FdT dAolnE A8ATL A48T F Ui
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Ve A ARG S & 4 3= OPC(Office
Processing Center)2f= A} S/W ARE-5Fo] JARS Z A
At HEE FAE Level 0021 Raw data= F-E] 2]

T A % AU Level G4 AT,

RawData Export OPC (P03)

OPC (P02) OPC (P23)
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Deviation
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H 4. SEXQ GHAAF| gt TR
Photogram | Point Aerial Triangulation Check point Bias
metry ID X Y VA X y z Vx Vy Vz
Anzlog T09 | 201555.304 | 395819.833 | 9.581 | 201555.239 | 395819.948 | 0.000 | 0.065| -0.115| 0.000
T19 | 200887.655 | 393237.029 | 5.205 | 200887.720 | 393236.887| 0.000 | -0.065| 0.142| 0.000
Digital T09 | 201555.282 | 395819.991 | 9.538 | 201555.279 | 395819.965| 0.000 | 0.003 | 0.026| 0.000
T19 | 200887.593 | 393237.023 | 5.634 | 200887.689 | 393236.930 | 0.000 | -0.096 | 0.093| 0.000

183



R Eeke|A], A27H A2%

# 5, X ZuHARE heh TR
Photogram Point Aerial Triangulation Check point Bias
metry ID X Y Z X y z Vx Vy Vz
Anal L09 | 201555.360 | 395819.724 | 9.499 0.000 0.000| 9.305 | 0.000| 0.000| 0.194
alog
L19 | 200887.975 | 393236.787 | 5.458 0.000 0.000| 5.254 | 0.000| 0.000| 0.204
Dicital L09 | 201555.458 | 395819.784 | 9.236 0.000 0.000| 9.209 | 0.000 | 0.000| 0.027
igi
L19 | 200887.854 | 393236911 | 5.692 0.000 0.000| 5.501 | 0.000| 0.000| 0.191
H 6, DX WHAARK| st ZHRiE
Photogram | Point Aerial Triangulation Check point Bias
metry D X Y Z X y z Vx Vy Vz
Azl T14 | 204824.686 | 394808.868 | 21.331 | 204824.485 | 394808.767| 0.000 | 0.201 | 0.101| 0.000
nalog
T25 | 206224.855 | 392649.725 | 14.642 | 206224.977 | 392649.606 | 0.000 | -0.122 | 0.119| 0.000
Digital T14 | 204824.556 | 394808.844 | 21.733 | 204824.553 | 394808.899 | 0.000 | 0.003 | -0.055| 0.000
igi
T25 | 206224.908 | 392649.731 | 15.016 | 206224.898 | 392649.695| 0.000 | 0.010 | 0.036| 0.000
7. DX o AARH st ZRpE
Photogram Point Aerial Triangulation Check point Bias
metry ID X Y Z X y z Vx Vy Vz
Anal L14 | 204824.584 | 394808.892 | 21.518 0.000 0.000 | 21.539 | 0.000| 0.000| -0.021
alog
L25 | 206225.129 | 392649.519 | 14.739 0.000 0.000 | 14.596 | 0.000 | 0.000| 0.143
Dicital L14 | 204824.572 | 394808.830 |21.716 0.000 0.000 | 21.724 | 0.000 | 0.000 | -0.008
igi
L25 | 206224.921 | 392649.723 | 15.015 0.000 0.000 | 15.141 | 0.000 | 0.000| -0.126
8. FX|Q HHHAE heh T
Photogram | Point Aerial Triangulation Check point Bias
metry ID X Y V/ X y z Vx Vy Vz
Azl T04 | 204559.414 | 397428.293 | 27.155 | 204559.442 | 397428.172| 0.000 | -0.028 | 0.121| 0.000
nalog
TI1 | 203343.221 | 395799.184 | 33.219 | 203343.212 | 395799.144| 0.000 | 0.009 | 0.040| 0.000
Dicital T04 | 204559.517 | 397428.379 | 27.160 | 204559.599 | 397428.293 | 0.000 | -0.082 | 0.086| 0.000
igi
T11 | 203343.233 | 395799.075 | 32.994 | 203343.338 | 395799.153 | 0.000 | -0.105| -0.078 | 0.000
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A= E} UltraCamX o) P47 23 Aohe 24
B 9. FHXQ 2uHARE heh TR
Photogram Point Aerial Triangulation Check point Bias
metry ID X Y Z X y z Vx Vy Vz
Analog L04 | 204559.450 | 397428.040 |27.320 0.000 0.000 | 27.137 | 0.000 | 0.000| 0.183
L1l | 203343.224 | 395799.523 | 33.142 0.000 0.000 | 33.215 | 0.000 | 0.000| -0.073
Digital L04 | 204559.679 | 397428.135 |27.329 0.000 0.000 | 27.231 | 0.000 | 0.000| 0.098
LIl | 203343.224 | 395799.067 | 32.989 0.000 0.000 | 32.779 | 0.000| 0.000| 0.210
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