g2 eta)x|, A 139, A 235, pp.199~208(19953 124 302)

HISEE ARZISl EHE 2I8t SX|aAXa7|Hel HE
Digital Image Processing Technique for Measurements from
Non-metric Photographs

QI7|l* - HiHS*
Ahn, Ki-Won - Park, Byung-Uk

2

=
=

A1SHE AN HR9E AL 2 e SASKIAR T AFEE o fele] 3 A% Y AuE 239

£l YA Aok T AATe] Ark2A Dot wea) B ATeE SIS 37198 w15 & A}
A8 2719 W, 290 Aol BASHE Z1sthTe) RAN, 7} Bao] HIhe 3 AARE 228 T
FREAel 2 HEH ALY & ATk AR 442 Balod AT 79 $AAS W2 5 gk

ABSTRACT

Significant developments in the use of digital imagery for close-range photogrammetric metrology have oc-
cured in the last few years because of technological advances in digital image processing. Present day needs for
applications of digital image processing technique to measurements of photographs obtained with non-metric
camera at reduced cost, automation and convenience. In order for this application to be useful, a detailed pro-
cedure must be developed. Investigation of this study is given to the detailed procedure for the digital meas-

urements of the object space data from the scanned non-metric photographs.
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Fig. 1. Ground coordinate system for metric and
non-metric(BRONICA) camera.
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Fig. 2. Ground coordinate system for non-metric
(SAMSUNG) camera.
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Table 1. Ground coordinates of the metric and non-
metric cameras measured approximately(unit : m).

Camera Position X Y 7
Metric Left 0.90 8.18 1.04
Right 2.10 8.18 1.05
Non-metric Left 0.90 8.18 1.04
(BRONICA)|  Right 2.10 8.18 1.05
Non-metric Left 0.65 8.18 1.12
(SAMSUNG)|  Right 1.85 8.18 112
5.77 cm
1 2
£
U
2]
3
N X
7/

5

4 3

(a) Non-metric{BRONICA) photograph

36 cm

—

2.4 cm
\\%
Pl

4 3

(b) Non-metric(SAMSUNG) photograph

Fig. 3. Photo coordinates system of the non-metric
photographs.
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(a) left image

(b) right image

Fig. 4. Scanned digital image of the films photographed with metric camera.

(a) left image

(b) right image

Fig. 5. Scanned digital image of the films photographed with non-metric camera(BRONICA).
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(a) left image
Fig. 6. Scanned digital image of the films photographed with non-metric camera(SAMSUNG).
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(a) left image

(b) right image

Fig. 7. Resulting image corrected for scanning error(metric, 1150X1150 pixel size).
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(a) left image

(b) right image

Fig. 8. Resulting image corrected for scanning errors(non-metric(BRONICA), 12201220 pixel size).

(a) left image
Fig. 9. Resulting image corrected for scanning errors(non-metric(SAMSUNG), 1080X 1080 pixel size).
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Table 2. Exterior orientation parameters of the
metric camera (unit : rad, and mm)

Parameter Left Right
0] 0.01137305 0.01098612
(0} -0.19146620 0.19829467
X -0.01542223 0.02288397
X, 887.361 2081.838
Y, 1054.186 1055.456
Z, 8133.677 8149.104

Table 3. Exterior orientation parameters of the non-
metric(BRONICA) camera (unit : rad. and mm)

Parameter Left Right
o 001873307 |  0.01524668
® -0.19631459 . 0.20048871
X 0.01967480 0.02037621
X, 892.408 2093.142
Y, 1040.579 1041.995
YA 8137.111 8125.902

Table 4. Exterior orientation parameters of the non-
metric(SAMSUNG) camera (unit : rad. and mm)

Parameter Left Right
o -0.00447331 -0.00309157
[0} -0.11170274 0.14622913
X 0.00847975 0.02039480
X, 645.512 1848.619
Y, 1118.371 1118.491
Z, 8245.413 8232.873
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Table 5. RMSE of the ground coordinates of the 28
check points(unit : mm)

Camera X Y Z

Metric +0.691 | +£0.565 | +=0.808
Non-metric(BRONICA) +0.674 | £0.483 | £1.157
Non-metric(SAMSUNG) +0.717 | +0.648 | +3.387
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