F2A A, 113, A23, pp69~77(19931d 124 30%)

AFEHQAE 0/8 CCD FHHE AFHL4<
71sleto o= BEI[Y HF
A Study on the Geometric Correction of a CCD Camera
Scanner Using the Exterior Orientation Parameters

obyjelr - 2
Ahn Ki-Won + Moon Myung-Sang

= 5]

CCD sholet coofulel &g A 4abale) 2ol slejdl wAshe Jlstebd 3¢ PRPLLS
SlEeed AR s g ANsc 2 CCD Aet Lo AP LE FUF,
o1% ol gate] £kl A Shiol h$FH ANAEE Toch Qlolnl AuAE} SA Hapu o]e}
gozyel A2 o BE AFFFEE 443 X % YAE 005 mm vhehe) 2 o] B
e H4Y 5 Adeh FAHY BRI AFAARES wlmete] 2 JsA o)
Yy AY7PEe FENE WET & Uk

ABSTRACT

Investigation is given to the detailed procedure of a computer assisted automatic correction for
scanning errors of the digital images of close-range photographs scanned by the CCD camera scanner.
After determination of the exterior orientation parameters, photo coordinates of the all pixels were
calculated using collinearity equation. For the generation of geometric corrected image from the photo
coordinates of the all pixels, inverse-weighted-distance average method was used. And the accuracy
of the resulting new image was checked comparing its image coordinates with there corresponding
ground coordinates for the check points.
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Fig. 1. The test field.
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Fig. 2. Built-in reseau plate with 25 cross marks of
BRONICA 6X6 metric camera (interval of
cross marks; about 12.5 mm, line thickness of
cross marks; 0.025 mm, size of cross marks;
0.8X0.8mm, 1.6X1.6 mm or 0.8X2.0 mm).
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Table 1. Results of the film deformations(unit: mm)

Root Mean Square Errors
Film
dX dy
Left +0.019 +0.016
Right +0.059 +0.073
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Fig. 3. Vector diagram of position shifts for 25 cross marks before and after film processing.



Fig. 4. Digital image of left photo.
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Fig. 5. Collinearity condition.
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Table 2. Initial value of exterior orientation parame-
ters(unit: rad. and mm)

Parameter Left Image
® 0.000
o 0.000
K 0.000
X, —0.764
Y, 0.164
Z, 55.000

Table 3. Exterior orientation parameters determined
(unit: rad. and mm)

Parameter Left Image
® 0.00253878
oy —0.00127209
K —0.00243003
X, —0.092
Y, -0.152
Z, 54.903
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Table 4. Results of the 19 control points(unit: mm)

Control Residuals
Image Points

Used dX dy
Left 19 +0.007 +0.007

Table 5. RMSE of the 22 check points(unit: mm)

Control Root Mean Square Errors
Image Points

Used dX dy
Left 22 +0.016 +0.015
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Fig. 6. Digital image used for geometric correction
(600X 600 pixel size).
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Table 6. Comparison of X and Y coordinates of the check points between field survey ground coordinates and
extracted coordinates from resulting geometric corrected image(unit of line & column: pixel, unit of

X & Y: mm)
Check Error of Photo Coor. X Error of Photo Coor. Y
Points From Centroid From From Centroid From
Error Error
No. Method Measure-Scope Method Measure-Scope
2 2.770 2.757 0013 9,632 9.629 0.003
4 13821 13811 0.010 9522 9522 0.000
6 19.267 19.249 0.017 3671 3675 ~0.004
8 18.872 18.884 —0.012 ~7.282 —7.316 0.034
10 12.990 13.002 ~0.012 ~12.500 -12523 0.023
12 2.000 2.028 —0.028 ~12.361 —12.348 -0.013
14 ~3341 —3.324 -0.017 ~7.099 —7.095 —0.004
16 ~2992 —2.987 —0.005 3.927 3935 —0.008
18 4194 4210 -0.016 5.625 5.627 —0.002
20 14.549 14.551 —0.002 5.669 5.660 0.009
21 14.448 14.450 ~0.002 0595 0577 0.018
24 9.090 9.096 —0.006 —-9.701 —-9.721 0.020
26 ~1.146 ~1.118 —0028 —9451 —9417 ~0.034
27 ~1.024 —-1.018 —0.006 -4.324 —4323 —0.001
29 1579 1.582 —0.003 3.024 3.005 0.019
31 11.095 11.092 0.003 2.868 2.858 0.010
33 10.875 10.878 ~0.003 —6.551 —6.554 0.003
35 1.350 1.363 —0013 —6.462 —6.446 —0.016
37 3477 3470 0.007 0.500 0503 -0.003
38 8.021 7.999 0022 0431 0434 —0.003
39 7.951 7.951 0.000 —3951 —3951 0.000
40 3422 3417 0.005 —3918 —3915 -0.003
RMSE +0.013 +0015
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Fig. 8. Error vectors for the 22 check points for the
resulting geometric corrected image.
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