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Fig- 2 Flowchart of photogrammtric point determiniation
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Fig- 3 Observed image points
distributed over the stereo model
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Fig- 4 Position difference of image measurement vs- Q factor
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Fig- 7 Accuracy of absolute orentation vs- Q factor
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Fig- 8 Accuracy of bundle adjustment vs- Q factor
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Table 1  Accuracy of interior orientation with JPEG compressed images of the left image
0 0 1 10 20 40 50 60 70 80 90 100
Ratio 1.93 5.10 7.94 10. 86 13.35 15.60 17.77 19.97 21.98 24.03 25.92
Fidelity 1.000 1.000 1.000 1.000 1.000 0.998 0.998 0.998 0.998 0.998 0.998
PSNR 54.55 43.16 41.25 40.23 39.41 38.76 38.20 37.69 37.23 36.81 36.45
6o/ Mm 5.0 5.0 5.1 4.9 5.0 4.8 5.2 5.1 5.2 5.1 5.2 5.4
w2 ARBAZEEBE
Table 2 Accuracy of interior orientation with JPEG compressed images of the right image
0 0 1 10 20 30 40 50 60 70 80 90 100
Ratio 1.92 5.08 7.84 10.77 13.25 15. 46 17.56 19.68 21.62 23.60 25.42
Fidelity 1.000 1.000 0.999 0.999 0.999 0.999 0.998 0.998 0.998 0.998 0.998
PSNR 54.54 43.06 41.13 40.12 39.32 38.68 38.13 37.62 37.17 36.75 36.39
6o/ Mm 4.9 4.9 5.1 5.0 5.1 5.3 5.0 5.5 5.5 5.6 5.2 5.5
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Table 3 Accuracy of photogrammetric point determination with JPEG compressed image pairs
AR 5 1) HA5F5E 7/ m FRADG R 2 W R/ V0
Q
o0/ tm X Y XY z o/tm  X/m  Y/m  XY/m  Z/m Xy z
0 1.7 0.05 0.14 0.149 0.103 2.8 0.47 0.52 0.070 0.201
1 2.5 0.08 0.15 0.167 0.122 5.4 0.13 0.22 0.254 0.270 262 34
10 2.9 0.08 0.16 0.176 0.133 7.3 0.07 0.26 0.272 0.334 288 66
20 2.9 0.11 0.15 0.190 0.151 5.7 0.17 0.20 0.268 0.341 283 70
30 2.4 0.10 0.20 0.222 0.210 6.5 0.15 0.24 0.288 0.346 311 72
40 2.4 0.12 0.19 0.226 0.157 5.6 0.13 0.29 0.312 0.395 346 96
50 2.7 0.12 0.20 0.232 0.200 5.9 0.17 0.28 0.329 0.417 370 107
60 3.0 0.12 0.20 0.234 0.215 8.2 0.18 0.28 0.332 0.406 374 102
70 2.4 0.11 0.22 0.245 0.251 4.6 0.16 0.33 0.367 0.409 424 103
80 3.3 0.14 0.24 0.298 0.247 8.2 0.16 0.30 0.341 0.452 387 125
90 3.6 0.15 0.25 0.291 0.280 7.0 0.21 0.33 0.391 0.491 458 144
100 3.8 0.15 0.28 0.316 0.347 7.0 0.20 0.36 0.412 0.555 488 176
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Effects of JPEG Compression on the Accuracy of Photogrammetric
Point Determination

. . 1,2 . 1. 2 2
YUAN Xiu—xiao *"; LI Zhi-lin", LAM Kent W-K-
(1. School of Information Engineering in Remote Sensing, Wuhan University, Wuhan 430079, China;
2. Department of Land Surveying and Geo-Informatics. The Hong Kong Polytechnic University Hong Kong, China)

Abstract: This paper is to investigate empirically the accuracy effects of photogrammetric point determination (PPD )
using digital aerial stereo images with different level of JPEG compression as well as the suitability of adopting JPEG stan-
dard to compress digjtal aerial images- A pair of aerial black-white photos with 1° 8000 scale taken from a city proper was
selected and scanned at a resolution of 25/m. We measured 18 image points with ISDM (Image Station Digital Mensura-
tion) of Intergraph digital photogrammetric workstation and performed the bundle adjustment by single model with Wu-
CAPScps (Wuhan GPS-supported bundle block adjustment ) developed by the authors- In processing various JPEG com-
pressed images with Q-factors from 1 to 100, the accuracy of the 3D coordinates of photogrammetric points was assessed
and compared - The empirical results have shown that, when the compression ratios are under 10, the visual quality of
JPEG compressed images is excellent and the accuracy of manual image mensuration is not influenced in essence. Al-
though the significant differences of 3D coordinates of pass points are found in the bundle adjustment with different JPEG
compressed images the resulting accuracy of PPD will also meet the requirement for most photogrammetric applications -
Therefore: a compression ratio of 10 could be recommended for photogrammetric point determination -

Key words: JPEG compression; interior orientation; relative orientation; absolute orientation; bundle adjustment

accuracy



