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Abstract

In order to improve the filtering accuracy and reconstruction accuracy of point cloud noise in 3D
reconstruction process, a multi-lateral filtering algorithm of point cloud based on scale classifica-
tion was proposed. The adaptive parameters of scale classification were introduced on the basis of
bilateral filtering, and the curvature was taken as the third filtering influence factor to give con-
sideration to noise filtering and point cloud smoothing in the filtering process. The experimental
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results show that the proposed multi-lateral filtering algorithm has the highest noise removal ac-
curacy of 97.1% compared with bilateral filtering algorithm and Gaussian filtering algorithm. In
the reconstruction process, details and smoothness are guaranteed, and the deviation from the
real surface of the model is minimal.
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Figure 1. Algorithm flow chart of this paper
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Figure 2. The filtering result of turbine (a) point cloud with noises; (b) result of gaussian filtering; (c) re-
sult of bilateral filtering; (d) result of our algorithm
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Figure 3. The filtering result of crankcase (a) point cloud with noises; (b) result of gaussian filtering; (c)
result of bilateral filtering; (d) result of our algorithm
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Figure 4. Algorithm running time (a) turbine; (b) crankcase
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Figure 5. Reconstruction result of turbine (a) reconstruction result of gaussian filtering; (b) reconstruction re-
sult of bilateral filtering; (c) result of our algorithm after filtering and reconstruction
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Figure 6. Reconstruction result of crankcase (a) reconstruction result of gaussian filtering; (b) reconstruction
result of bilateral filtering; (c) result of our algorithm after filtering and reconstruction

6. B S ZERLER () SHREERER; ) PUEEERER; (o ANEXZERERER

NT B ERR SRR EIE W, B ER SRS RGN A BT SR, R s R
JF AR RS AL RS, BB W B 253G [ 0.0 1lmm, +0.01mm] . %] 7. [ 8 FR, Hrh 4Bl
oy A w2 VO N R S LU IRES R SR 2 R . RUA PR AR U RO R R 2
2 LB 3 1R 8.96% 51.60%- 72.02%, A fl = AR 28 v i ipe . XWOAIEIE « A SCRIEUE IR I
a2 R H B 43 N 43.73%. 57.06%- 63.55%. KAARSCHTIREIREIN T R R FE NS =
ANPEPFEE T, 0] CARHIEEOS R P E I XIS EA S g s . B, ARSCRE R 45 L 5 s
T 25 B SABE Y R o /N

PR32 22 Lol oh, RS R ERED G INE 2. % 3 fion. R A SCEEEES RE LR
i KR ZE . Sl K 2 DU AN & B ME, AR B DU it 25 R, BA @AM, e
JRARNRZE G, AR ER AN .

DOI: 10.12677/mos.2023.124328 3571 R ()

e


https://doi.org/10.12677/mos.2023.124328

&7

F49: .oois

F: 50033

F49: 50050

@

(b)

©

Figure 7. Deviation statistics of turbine reconstruction result (a) gaussian filtering; (b) bilateral filtering; (c) ours
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Figure 8. Deviation statistics of crankcase reconstruction result (a) gaussian filtering; (b) bilateral filtering; (c) ours
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Table 2. Statistics of turbine reconstruction results

R 2. OREERGRIRES

Sk RMS (mm)  AEWWBIO) by CPVROREZE SEEREE g e
(mm) (mm)
e T 0.0298 8.96 0.0009 0.1757 -0.1613 0.0043
XU 0.0295 51.60 0.0008 0.1362 —-0.136 0.0063
ARICE 0.0251 72.02 0.0006 0.1841 —0.154 0.0033
Table 3. Statistics of crankcase reconstruction results
3. MR ERERIZEST
sk RMS (mm)  AEWWOI©) iy CPVROREZ SEEREE g e
(mm) (mm)
= g 0.0393 43.73 0.0015 0.5977 —0.6249 0.0028
XU 0.0508 57.06 0.0026 0.8405 -0.876 0.0003
AR 0.0341 63.55 0.0012 0.6451 —-0.6462 0.0002
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