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Abstract: Objectives: With the rapid development of domestically manufactured aerial cameras in China,
systematic verification of their geometric accuracy in digital aerial photogrammetric mapping has become es-
sential for promoting their widespread applications. This study focuses on the domestic AFC-900 ultra-
large—format aerial camera, systematically verifying its geometric accuracy in large—scale digital aerial pho-
togrammetric mapping across various terrains by using the self-developed fully automatic digital photogram-

metric system Imagination. Methods: Aerial images with a 0.04 m ground sample distance (GSD) were ac-

ES&TH : FEEZERAA R AF R L T (610400090) 5 B 5 8 43 & 5 (R AR 43 ) (50-H31D01-0508-13/15) 5 H A S# AR IR 24 25 He 4>
T H (23K13419) 3 H A SCHRE 248 5 450 58 A B3 R ms M 300N % J T 3o - 2 b b X 55 2% B il 45 4 3R AF 58 A A 1 9 31 40 (T 1=
FRIS)(J260000343) .

FE—EE BB b, 20, 355 T2 0K R I R B X B AR E A I 5 0 vk BB T ML T A . yuanxx@whu.edu.cn

BIEMEE =8, WL, Al 2% . wel.yuan@tohoku.ac.jp



%551 &5 8 il TAEZE A [ PR R S 1 A AT AR ML LA R 0 A PR L AR A IR T 1647

quired over a typical urban flat terrain in northern China using a Yun—12 aircraft. The GPS data observed
by the onboard POS AV610 system were processed via precise point positioning (PPP) to determine expo-
sure station coordinates in the WGS84 reference frame, followed by GPS-supported aerial triangulation
(AT). A digital surface model (DSM) was then automatically generated using an optical-flow—field—based
dense image matching method, and a digital orthophoto map (DOM) was directly produced from the de-
rived dense 3D point clouds without manual intervention. The geometric accuracies of the AT, DSM and
DOM were objectively assessed using ground check points under fully automatic conditions. In addition, a
digital line graphic (DLG) was manually compiled from the AT results on a commercial digital photogram-
metric workstation, and the accuracies of the DSM, DOM and DLG products were further evaluated
through field inspection by a professional surveying and mapping quality inspection agency. Results: The re-
sults show that the GPS—supported bundle block adjustment based on AFC-900 images achieved root
mean square errors of =0.088 m in planimetry and +0.096 m in elevation, both better than 2.5 GSD. The
final mapping products reached planimetric and vertical accuracies of =20.214 m and +0.187 m, respectively.
Conclusions: These results demonstrate that AFC-900 satisfies the accuracy requirements of China’s cur-
rent specifications for 1: 500 topographic mapping in flat terrain areas and has strong potential for efficient
and high-precision large-scale digital photogrammetry. The study provides an important technical basis for
its broader application in surveying and mapping, land management, urban planning, and real-scene 3D
city modeling in China.

Key words: ultra-large-format area array camera; large—scale digital aerial photogrammetric mapping; aerial

triangulation; digital surface model; digital orthophoto map; geometric accuracy
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Table 2 Coordinate Discrepancies of Ground Check
Points in Test 1
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Table 3 Coordinate Discrepancies of Ground Check
Points in Test 2

75 ML X/m Y/m Fi/m @ R/m 5 MAEMS X/m Y/m P /m AR /m
1 102 —0.095 —0.005  0.095 0.008 1 202 —0.035 —0.077 0.084  —0.010
2 103 —0.005 —0.120 0.121 0.146 2 203 —0.024 —0.110  0.112 0.117
3 152 —0.025 —0.047  0.053 0.096 3 204 0.103  0.030  0.107 0.136
4 106 —0.002 —0.114  0.114 0.124 4 205  —0.040 —0.031  0.050  —0.125
5 161 0.002 —0.025  0.025 0.108 5 206 —0.075  0.016  0.077  —0.111
6 162 0.019 —0.061  0.064 0.073 6 207 0.020  —0.030  0.036  —0.023
7 107 —0.028 0.021  0.035  —0.017 7 208 0.056 0.054  0.077  —0.103
8 171 —0.035 —0.053  0.064 0.017 8 209  —0.067  0.095  0.116  —0.063
9 108 0.015 0.035  0.038  —0.011 9 210 —0.056 —0.006  0.057  —0.049
10 109  —0.067 —0.069  0.097  —0.062 10 211 0.061 0.037  0.071  —0.124
11 110 0.003 —0.052  0.052  —0.088 11 2121 0.080  0.029  0.085 0.135
12 111 —0.021 —0.006  0.022 0.100 12 213 —0.109 0.051  0.120 0.042
13 112 —0.035 —0.050 0.061  —0.014 13 214 0.087 —0.042  0.097  —0.049
14 1121 —0.119 —0.093 0.151  —0.037 14 215 0.090  0.042  0.099  —0.131
15 113 —0.011 0.036  0.038  —0.095 15 216 0.010  0.012 0.016  —0.024
16 114 0.223  —0.032  0.220  —0.099 16 218  —0.064  0.007 0.065  —0.121
17 115 0.028 —0.059  0.066 0.107 17 219 0.008  0.042  0.043  —0.104
18 1175 —0.107 —0.098  0.145 0.035 18 221 —0.004 —0.108  0.108 0.094
19 1176  —0.134 —0.107  0.172  —0.014 B/NRFFE/m —0.004  —0.006  0.016  —0.010
20 118 —0.037 —0.035  0.051  —0.119 RAARFFE/m  —0.109 —0.110  0.120 0.136
21 119 —0.004 0.011  0.012  —0.131 AP 22 /m 0.064  0.055  0.084 0.096
22 120 —0.092 —0.084 0.124  —0.215

/AR /m 0.002  —0.005  0.012 0.008

I RAFFE/m 0.223  —0.120  0.225  —0.215

AFHEP B2 /m 0.059 0.066  0.088 0.084
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Fig. 4 The 0.5 m Grid DSM Automatically
Generated from Stereo Pair 0081-0080 in Test 1
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Fig. 5 Point-by-Point Digitally Differential Rectified

Image of Frame 0081, with a Pixel Size of 4 cm
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Table 4 Accuracy of the 4 cm GSD DOM in Test 1

75 o e 1 Xiw2/m  YiR2/m  FHEEZE/m
1 101 0.079 0.006 0.079
2 102 0.060 0.072 0.094
3 103 —0.008 —0.091 0.091
4 104 0.000 0.000 0.000
5 1052 0.038 —0.004 0.038
6 106 —0.037 —0.052 0.064
7 1061 0.000 0.000 0.000
8 1062 0.000 0.000 0.000
9 107 —0.004 —0.069 0.069

10 1071 0.000 0.000 0.000
11 108 0.077 —0.081 0.112
12 109 0.090 —0.024 0.093
13 110 0.000 0.000 0.000
14 111 0.000 0.000 0.000
15 112 —0.022 —0.004 0.022
16 1121 0.061 —0.113 0.128
17 113 0.000 0.000 0.000
18 114 0.014 —0.206 0.206
19 115 0.018 —0.042 0.045
20 116 0.000 0.000 0.000
21 1175 0.000 0.000 0.000
22 1176 0.000 0.000 0.000
23 118 0.073 —0.008 0.073
24 119 0.041 —0.008 0.042
25 120 0.062 0.012 0.063
26 121 —0.073 —0.046 0.086
/MR /m 0.000 0.000 0.000
KR/ m 0.090 —0.206 0.206
SRS BE /m 0.043 0.059 0.073

(18 VA5 Sy HEfe KB 22 0 P SIE 6 DX 4 30 AT 223 Wi AN
347@‘%&?MI§%QHE VA% 26 S F1 22 4 - T K A
Ro MWFRAMFEST LA KA i KO E 3R
2274 0.253 m, -1 7 & R 240 38 +0.073 m

K5 FEX204cm DOMBE
Table 5 Accuracy of the 4 cm GSD DOM in Test 2

5 T e 1 XiR2E/m  YiR2ZE/m  FHERZE/m
1 201 —0.122 —0.056 0.134
2 202 0.111 —0.044 0.119
3 203 0.122 —0.071 0.142
4 204 —0.196 0.019 0.197
5 205 —0.006 0.118 0.118
6 206 —0.031 —0.100 0.105
7 207 —0.053 —0.116 0.128
8 208 0.032 —0.175 0.178
9 209 —0.094 —0.039 0.102
10 210 —0.011 —0.057 0.058
11 211 0.006 —0.135 0.135
12 2121 —0.013 —0.253 0.253
13 213 —0.073 0.042 0.084
14 214 0.005 —0.073 0.073
15 215 —0.020 —0.106 0.108
16 216 0.000 0.000 0.000
17 217 —0.093 —0.037 0.100
18 218 —0.049 —0.029 0.057
19 219 —0.178 —0.033 0.181
20 220 —0.125 —0.014 0.126
21 221 0.000 0.000 0.000
22 222 —0.006 0.159 0.159
/MR 2E /m 0.000 0.000 0.000
FeR IR /m —0.196 —0.253 0.253
SRS /m 0.085 0.098 0.130
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