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A Study on White Noise Evaluation Methods in 3D Scanning

Dong-Woo Ahn, Gi-Seung Kim, Yoon-Chang Park’

Department of Information and Communications Engineering, Sunmoon University

% 331 49 A=V GolA A AFY ALY 4 5ol ZAZE AE 5= Ak olE 6 olZ(noise)7t
d Z237F Dasith 334U E0A A £ Qe ko2 AlA Y EQMEA, 289 B YA,
o] YRleg WS &= Qltk o]t ko|2 FolAE &4 HlolEo] JFE H|X= FolE ko|Re
= 583 34 F sho|t} 33 SFHE Aol ICIA thFet S 29 #st
Lo|27t F7F & Hashe mlAR Haks gelsjof & a7t UL, ol FdiA FJolE ko|RE A5
Zo] "asitt 2 AroA Fo|E o|29 =X3E floto] HH RE HAMIHS 4bs B AZZIRa)Y HA
Bt AF7IRz), 122 HAE FFA A F2 AMEEE Total Variation(TV)E A-&sE3tth 3D S4& oAl
FAEE AR digolA 94 olE BABucke)d] 7t FUFESE o2Vt ASHs PMP(Phase Measuring
Profilometry)Q] EA4& AR&3lo] 7|& Hlo|HE &Kl o] HoJEE Ra, Rz @ TVE JF7I519ct. A9 Z3joA
Hg olE HAY 71 F7FEEE Ra, Rz 281 TVZF BF E0|E+= Aol IRIFUL, E3] TVE o83t BAgtol
7P A3 A Zaste Aol ERIF

Abstract If the accuracy of three-dimensional measurements decreases, problems such as the wrong size
and shape of a product may occur. More accurate three-dimensional measurement results without noise
are required. In 3D measurement, noise can arise from sensor instability, uneven lighting, and
environmental factors. White noise in measurement data is one of the important factors that decrease
the accuracy of measurement results. In the process of researching 3D measurement methods, it is
necessary to check minute changes in which noise increases or decreases according to changes in
various measurement conditions. For this purpose, it is necessary to quantify white noise. In this study,
white noise was quantified by applying the Ra and Rz methods, which are surface roughness inspection
methods, and the TV method, which is a noise-evaluation method in digital image processing. Reference
data were obtained using the characteristic of the PMP, in which noise decreases as the number of
phase-shift buckets increases in a projection-grid pattern. The data were evaluated by Ra, Rz, and TV.
The experimental results confirmed that Ra, Rz, and TV all tended to decrease as the number of

phase-shift buckets increased. In particular, the evaluation value using TV decreased most consistently.
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Where, Calculation formula for surface roughness
Ra
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Where, Calculation formula for surface roughness
Rz
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Where, Total variation for functions of one real

variable
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Fig. 1. 3D Scanning System using PMP Method
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Fig. 2. PMP measurement results
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Fig. 3. Measured profile by 3 bucket at P
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Fig. 6. Measured profile by 15 bucket at Q
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Table 1. Calculation result of part P

Bucket Ra(um) Rz(im) TV(im)
3 7.91 26.23 4.34
4 195 A 25.57 4.00
5 5.05 22.66 3.78
6 10.2 A 20.89 3.38
7 7.96 20.42 3.45 A
8 3.94 18.22 3.22
9 11.0 A 21.85 A 329 A
10 3.66 18.90 3.23
11 7.73 A 19.08 A 3.11
12 5.49 18.91 3.12
13 6.16 A 18.38 2.98
14 3.62 16.87 3.01 A
15 502 A 1667 291
Table 2. Calculation result of part Q
Bucket Ra(m) Rz(um) TV(im)
3 9.47 38.34 4.40
4 4.46 37.09 4.03
5 893 A 32.85 3.86
6 5.96 34.04 A 3.70
7 9.14 A 30.88 3.61
8 7.97 30.47 3.55
9 8.34 A 28.92 3.41
10 9.00 A 27.73 3.39
11 8.80 29.21 A 3.28
12 8.82 A 27.54 335 A
13 8.19 26.53 3.34
14 8.83 A 26.91 A 3.29
15 893 A| 28824 3.23
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Fig. 7. Ra calculation result of P position
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Fig. 8. Rz calculation result of P position
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Fig. 9. TV calculation result of P position
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Fig. 10. Ra calculation result of Q position
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Fig. 11. Rz calculation result of Q position
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Fig. 12. TV calculation result of Q position
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