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A Study on the Monitoring of the parts of Precision
Machine using Non-Metric Camera
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ABSTRACT
Identifying linear form of the parts of precision machine, precise monitoring is indispensable.
Therefore, in this study, close.range photogrammetry being tried to screw one of the parts of precision
machine, using non-metric camera that is calibrated by plumb line method. Also, it is analyzed
three dimensional values of tortion, offset, section and thickness.
From results of this study, monitoring of the parts of precision machine was conducted efficiently
using non-metric camera and possibility of this application was proved.
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Table 1. Lens distortion coefficient of Nikon 801 non-metric camera. (X107%)

Dist radial distortion coeff. tangential distortion coeff.

(m) K, K, K, P, P, P,
0.2 35. 22528555 —0. 00233213 —0. 00002475 21. 17353445 94. 49342935 —3. 02924261
0.5 43. 82876730 —0. 03626487 0.00000921 | —30. 87500896 17. 43285964 —0. 74695714
1.0 53. 17592457 —0. 07958205 0. 00005170 | —20. 93058837 7.74351767 —0. 01338893
1.8 42.51753570 —0. 03721015 0. 00001845 9. 84737198 25. 69442983 —0. 28874270
2.5 45. 25648734 —0. 07288144 —0. 00004434 | —35. 56501602 4.81412724 —0. 02369363
3.6 51. 67515277 —0.05679317 0. 00000550 | —23.92409999 19. 75099364 —0. 29206888
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Fig 1. Radial distortion versus radial distance.
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Fig 2. Tangential distortion versus radial
distance.

Fig 3. The explanation of test field in the
screw
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Fig 4. A design drawing for screw and the arrangement of control & unknow point
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Fig 5. The positional errors of uncorrection
case for lens distortion.
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Fig 6. The positional error of correction
case for lens distortion.
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Fig 8. The standard errors of each strip
type(SIDE I, SIDE 1)
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Fig 10. The standard errors of X vs.
monitored results
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Fig 11. The standard errors of Y vs.
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Fig 13. The positional errors of monitored
results
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Table. 2. The design value of screw(KP192)

(mm)
R 29° 28.5° 27° 25° 20° 10° 0° 10° 19° 20°
5.49 9.09 | 16.33 | 23.41 | 30.69 38.18
0.6 0.75 2.64 4.98 5. 87 5.39 3.51
45.06 | 39.57 | 29.99 | 22.02 | 15.22 9.61
0.59 2.08 | -4.18 5.12 4.87 3.33
3.86 9.15 | 16.53 | 23.82 | 31.2 38.09
0.7 ) 0.52 2.51 4.04 4.32 3.41 0.8
46.92 39.64 | 30.73 | 23.16 | 16.69 | 12.41
0.43 2.13 3.58 | 3.93 3.20 0.84
2.92 9.51 | 16.85 | 24.12 | 31.4
0.8 0.48 2.20 3.01 2.70 0.88
47.90 39.59 | 31.44 | 24.48_ | 19.02
. 0.42 1.97 2.77 2.54 0.88
3.20 10.1 17.23
0.9 0.51 1.68 1.79
47.59 39.52 | 32.28
0. 46 1.56 1.70
10.42 | 17.26
0.95 1.31 0.94
39.57 | 33.1
1.24 0.91
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Table. 3. Compare the design value with measurement value of Screw

(mm)
R 29° 28.5° 27° 25° 20° 10° 0° 10° 19° 20°
0.6 D 0.75 2.64 4.98 5.87 5.39 3.51
P 0. 588 2.537 4.848 5.735 5. 301 3. 409
D 0.52 2.51 4.04 4.32 3.41 0.80
0.7 ,
P 0.486 2.348 3.851 4.257 3.313 0.792
D 0.48 2.20 3.01 2.70 0.88
0.8
P 0.518 2.081 2. 887 2.565 0.812
D 0.51 1.68 1.79
0.9
P 0.66 1.712 1.779
D 1.31 0.94
0.95
P 1.203 0.795
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