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Fig.2 Four solutions obtained from the coplanarity condition
X3, Y, and Z, are the model coordinate axes. The let-
ters J,L show fore and back side of images.
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Table1 Approximations and the most probable values of the
relative orientation parameters
(MPV  Most Probable Value)

e S i o S o R O 8 S0 o Sk T 0 M 8 s s )
langles (o) | Approx. M PV |
e |
[ B4 | 349 358.96 |
| Ky | 345 360.33 |
| oy | ~2.43 360.04 |
| %y {. 0.0 -1.12 |
L k5 i -1.49 360 1§"J

'FigA Target field for the camera calibration test
‘White circles are reflecting targets, the center of which
is marked with a 0.5 mm ¢ black circie.
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Fig.5 Photograph Connection
The numbers stand for photographs in Fig.1
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Table2 Approximations and the most probable values of
parameters obtained in the camera calibaration test

Int. orientation parameters :

-

-

approx. | mpv.
camera dist.{(mm) 249.58 i 249.575 +0.018
principal xo(mm) 0.0 | ~0.076 +0.019
point vy 0.0 ) -0.341 ¥0.019
radial Jens_dist |
K, (mm™<) 0.0 | -0.373e~7 +0.060e~-7
Ko Cmm~d) 0.0 | -0.136e-12 ¥0.298e-12
tang. lens dist. |
P1(mm-1) 0.0 | 0.609e-6 +0.110e~6
Py(mm™ ') 0.0 | -0.291e~6 +0.110e~6
i

Ext. orientation parameters

photo 1 approx. mpv.
Q(o) -15.258 —-14.952
d(o) -0.717 ~-0.182
K(o) -88.176 -88.2379
Xo(m) 0.971 0.959
Yg(m) -0.025 -0.255
Zo(m) . ~0.236 -0.256
photo 10 approx. mpv.
| Q(o) ~47.681 : -47.327
®(o) ~16.021 -15.588
K(o) ~-97.908 -97.966
Xo(m) 1.969 1.960
Yo(m) 0.485 0.488
Zo(m) -1.138 -1.121

RMS difference of the approximations and the most
| probable values of target point coords. in the global
| model coordinate system

| 797 (mm)
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AUTOMATIC CALCULATION OF EXTERIOR
BUNDLE ADJUSTMENT

ORIENTATION PARAMETERS FOR

Susumu HATTORI and Akiyoshi SEKI

A method of automatic calculation of approximations of parameters of photographs
with respect to any model or object coordinate system is discussed. This method real-
izes the followings : (1) Semi-automatic orientation of photographs--------- It is very
useful for digital-image-based-plotters which require easy manipulation for the people
who are not familiar with photogrammetry. 2 Close-range photogrammetry without
control points (3) Camera calibration without control points. The procedures are based
on relative orientation of independent models by the linear coplanarity condition and
unique decomposition of obtained rotation matrices to angular elements. These models
are connected to form a global model. The method is validated by two experiments; a
relative orientation test of a pair of photographs and a camera calibration test without
control points.
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