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Analysis of very close-range photogrammetry
by non-metric camera
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ABSTRACT

Non-metric camera is more profitable than metric camera for geometric analysis of small and elab-
orate structures, because focal length control of non-metric camera is flexible while generally metric
camera has limited focal length. And if the problem of conventional method requiring much time and
endeavor to measure three dimensional positions of control points will be solved effectively, it is
possible to analyze very close-range photogrammetry more easily and quickly.

The purposes of this study are to propose the efficiency of non-metric camera and to reduce diffi-
culty of control survey sharply by introducing self-control survey method. For these, very close-range
photographs of the small object were obtained by using non-metric camera calibrated for systematic
errors and then bundle adjustment is used for analysis procedure.

As a result, the superiority of non-metric camera in analyzing very close-range photographs and
the application proptriety of self-control survey were proved, therefore it is expected to be able to
apply to precise analysis of small structures or spearhead parts.
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Fig. 1 Compare triangulation control point
system with self-control point system
for X, Y, Z average standard errors
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Fig. 3 Compare triangulation control point

(Non-metric case, D=1. 4m)
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system with self-control point system
for X, Y, Z average standard errors
(Non-metric case, D=0. 67m)
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Fig. 2 Compare triangulation control point
system with self-control point system
for X, Y, Z average standard errors
(Non-metric case, D=1. 0m)
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Fig. 5 Average standard error vs. the number
of photos & object distance in the self-
control point system(Non-metric case)
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Fig. 6 Average standard error vs. the number
of photos & object distance in the trian-
gulation control point system(Non-metric
case)
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Table 1. Compare triangulation control point
system with self-control point system for X,
Y,Z average simulated standard error(Metric
case, D=1. 4m)

unit : ym
Trianglulagion Self-control
control point -
g‘lilcftof of system point system
X¢ | Yo } Z¢ | Xe | Yo | Z¢g
2 41.6]133.9159.8137.0]28.6{44.6
6 25.0119.5]30.8|21.8116.7]25.9
10 18.3]14.9125.4 |16.2 |12.9 21.2
15 15.1112.1120.1]13.5]10.5} 16.8

Table 2. Compare triangulation control point
system with self-control point system for X,
Y,Z average actual standard error (Metric
case, D=1.4m)
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Fig. 7 Compare triangulation control point
system with self-control point system for
positional error(Non-metric case)

unit : gm
Triangulation
g o | ool |

Xal Yal Zs | Xa | Ya | 24
2 47.7138.9168.6 |42.7 133.0 | 51.5
6 29.4123.0}136.3]25.6119.6 | 30.5
10 21.3] 17.3]29.519.6 |15.6 | 25.6
15 17.6] 14.1]123.4 116.0 |12. 4] 19.9
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Fig. 8 Compare triangulation control point
system with self-control point system for
X,Y,Z average simulated standard error
(Metric case, D=1.4m)
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Fig. 9 Compare triangulation control point
system with self-control point system for
X, Y, Z average actual standard error
(Metric case, D=1.4m)
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Fig. 10 Compare metric case with non-metric
case for positional error in the same
object distance
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sisulated proportional accuracy

Table 3. Compare the number of photos with convergence angle for proportional accuracy

2 4 6 8

X—;Y 7z % z X—;—Y 7 X—;Y 7

19022 3291 27149 1946 33773 6848 38095 8186
40° 19087 6487 27842 9471 35656 12419 43137 15331
60° 18265 9485 26816 13825 35532 18144 43781 22392
80° 16908 12206 25184 17884 33662 23417 41905 28947
100° 15267 14418 22620 21164 30321 27733 37367 32836
120° 12975 16091 19339 23669 26341 30916 33270 37931
140° 10178 17478 14898 25052 21056 33773 26788 41121
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