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A Study on Smooth Surface Reconstruction from Large-Scale Noisy Point-Clouds (1st Report)

- Smoothing Operators Based on Robust Estimate -

Hiroshi MASUDA and Kenji MURAKAMI

It is widely recognized that task planning based on 3D CAD can reduce the rework of maintenance and renovation

of facilities. Therefore, it is very important to acquire 3D shapes of existing facilities. The state-of-the-art

phase-based scanner is suitable for this purpose, because it can acquire hundreds of millions point data in several

minutes. However, point data captured from the phase-based scanner tend to include quite a lot of outliers. This paper

introduces robust smoothing operators for noisy point-cloud. We propose two smoothing methods using robust

estimate. One is based on Lorentzian distribution, and the other is based on Tukey’s bi-weight estimation. We

modified a conventional smoothing method using robust estimate. In our experiments, our two methods could

produce good smoothed surface even if point-cloud include a lot of outliers.

Key words: geometric modeling, point-cloud, smoothing, reverse engineering, as-built modeling
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Fig.1 Measurement by phase-based scanner

Fig.2 Pointdataonthe 6 - ¢ plane
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Fig.3 Point data and a mesh model
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Fig.4 MLS projection
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(d) Close-up
Fig.5 Conventional MLS projection
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(a) Original data

(b) MLS (Normal distribution)

(c¢) Lorentzian surface estimation

(d) Tukey’s biweight estimation

Fig.8 Results of smoothing

Table1 Performance

points/sec
MLS 2143
Lorentzian estimation 1150
Tukey’s biweight 1654
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