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Generation of Ortho-Image of Close-Range Photographs by
Digital Image Processing Technique

® X Tt
Ahn, Ki Won

..................................................................................................................

Abstract

Investigation is given to the detailed procedure of a computer assisted automatic technique for
ortho-image generation from digital stereo image data of close-range photographs scanned by the
CCD camera scanner. After rectification of geometric scanning errors, the bundle adjustment techni-
que was used to determine the exterior orientation parameters of terrestrial camera. An automatic
correlation matching technique was applied to search for the conjugate pixels in digital stereo pairs.
And the 3-dimensional coordinates of the corresponding pixels were calculated by the space interse-
ction method. For the generation of ortho-image from the calculated coordinates and right image
data values, inverse-weighted-distance average method was used. And the accuracy of the resulting
ortho-image was checked by comparing its image coordinates with there corresponding ground coor-
dinates for the check points.
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Fig. 1. Shape of ground control point
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Table 1. Camera position{unit: m)

Position X Y Z
Left 1.746 1.249 3673
Right 2.257 1.246 3.688
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AARR 3t
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Fig. 3. Built-in reseau plate with 25 cross marks
of BRONICA 6X6 metric camerafinterval
of cross marks: about 12.5 mm; line thick-
ness of cross marks: 0.025 mm; size of
cross marks: 0.8X0.8mm, 1.6X1.6 mm
or 0.8X2.0 mm)

Table 2. Results of the coordinate measurement
of cross marks(unit: mm)

Differences(RMSE)
Film
AX AY
Left + 0.032 +0.014
Right +0.033 +0.014

FYolA Hold F& 4 X dele Y 1
Bohe X B3og Axn Zaéx A 7k
o, 71 fle siviete] EE FHY AXE ¥E
QHEgA| o) F71HYTE 7t T dst 19
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Fig. 4. Vector diagram of position shifts for 25
cross marks before and after film proces-
sing
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(@ Left digital image.

") Right digital fmage.
Fig. 5. Digital images of the photographs scan-
ned
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Fig. 6. RMSE for left and right images as a func-
tion of degree of polynomial(based on resi-
dual errors at GCPs)

Table 3. Results of transformation by least square
method using polynomials(unit: pixel)

Camera | Control Residuals
Points

Polynomial | Position| Used

Degree of

X(Line) | Y(Colm) | Total

First Left 25 0.744 | 0853 | 1.132
Right 23 0838 | 0.677 | 1078

Second Left 25 0522 | 0608 { 0.801
Right 23 0583 | 0460 | 0.750

Third Left 25 0243 | 0465 | 0525
Right 23 0224 | 0222 | 0316

Fourth Left 25 0.159 ¢ 0251 | 0.298
Right 23 0.176 | 0189 | 0.258
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7hm, o)+ 18k4el e AMUAEY 2717}
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AR g Agskh

Table 5. Initial exterior orientation parameters
{unit: rad. and mm)

Parameter Left 1mage Right Image
o 0.00000 0.00000
© - 0.00291 ~0.00291
K ~0.00291 -0.00201
X, 1746.0 2257.0
Y. 12490 1246.0
Z. 3673.0 3688.0

Table 6. Exterior orientation parameters
determined(unit: rad. and mm)

Table 4. Residuals of transformation by LSQ using Parameter Left Image Right Image
the 4th degree of polynomials{unit: pixel) ® —0.00063587 —0.00042285
Degree of | Camera I(;ontrol Residuals @ -~ 0.00258606 0.00270123
. oints .
Polynomial | Position| Used | X(Line)| Y(Colm)| Total K —0.00221636 —0.00155410
X, 1755.288 2251.823
. Left 25 0.259 0270 | 0374
Fourth bt : Y, 1246.394 1245.608
Right 23 0234 0175 . 0.293 Z, 3676.681 3692.064
|
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Table 7. RMSE of the ground coordinates of
the 18 check points used{unit: mm)

dx dY dZ
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