A ER-INC)

Chinese Optics B

HT i RIHE XY R 2 0 KRR S BT &
KiEth MR A kR EEE A
A point cloud classification downsampling and registration method for cultural relics based on curvature features

ZHU Jing-yi, YANG Peng-cheng, MENG lJie, ZHANG Jin-jing, CUI Jia-bao, DAI Yang

FIHASL:

KIEN, SRR, @A, sk nt, 258 5, AAPH. BT R AE 09 SO s = 3 B RER A STCHE 7 k()] D2, 2024, 17(3):
572-579. doi: 10.37188/C0.2023-0115

ZHU Jing-yi, YANG Peng-cheng, MENG Jie, ZHANG Jin-jing, CUI Jia-bao, DAI Yang. A point cloud classification
downsampling and registration method for cultural relics based on curvature features[J]. Chinese Optics, 2024, 17(3): 572-579.
doi: 10.37188/C0.2023-0115

TELR R View online: https://doi.org/10.37188/C0.2023-0115

FEAT ARG HoA S EE

Articles you may be interested in

O IL R TT I 25k
A survey of laser scan matching methods

FREDEF (FRZESC) L2018, 11(6): 914 hitps://doi.org/10.3788/C0.20181106.0914
FEF UG R T B = A i

Improved local convexity algorithm of segmentation for 3D point cloud

HREDEE (FRPESC) . 2017, 10(3): 348 hitps://doi.org/10.3788/C0.20171003.0348
Uil RS oea DO i¢b 551 U D AR il T

Femtosecond pulse compression using negative—curvature hollow—core fibers

FREDE (FRIESC) L2019, 12(1): 75  htips://doi.org/10.3788/C0.20191201.0075
Seya—Namioka 5 (4f3 FhOA ] F8 4215822 (9 52 M B A2

Effect and compensate of grating curvature radius error in Seya—Namioka monochromator

REDEY (FhJE3C) L2018, 11(4): 623 hitps:/doi.org/10.3788/C0.20181104.0623
WO S 2O IS AR X B 3 25

Fast classification of tobacco based on laser—induced breakdown spectroscopy

FREDEE (FR3ESC) L2019, 12(5): 1139 hitps:/doi.org/10.3788/C0.20191205.1139

LT O A I PR A F AR TR
Object detection based on improved speeded—up robust features

rREDE (FRIJEC) L2017, 10(6): 719 hitps://doi.org/10.3788/C0.20171006.0719


http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2023-0115
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20181106.0914
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20171003.0348
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191201.0075
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20181104.0623
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191205.1139
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20171006.0719

7% 3 rhEDGE: (Hrsesg) Vol.17 No.3
2024 45 H Chinese Optics May 2024

XEHS 2097-1842(2024)03-0572-08

ETHRFIENXXIR = XERESEET X

AER HBEE" Z AL KEX EEZELR M
(1. WZIEAF B TEFXR, BB % 710048;
2. PEH SR F R EFH K T, AL 100101)

FEE: = E RSB AR B, Horh =4 S S s R ITA EA T LS M EE SR —, LhRRAE,
S AR B L, ARG R G Z BT R DTS2 MBS B o A T AR — R, AR SCHR T —FP ST
FEHER SO 0 = 0 R A S . 158, B M RO U R RO ) =2 i =8 . O, TR oS
A, I i R BT 05 5 7028, AN S A2 4% IR RAAE a8 Mk A TS [FASUER (R R R AE, DT B R PR B AR B 1
LSRR (5 8. . BeJa, il ad SR i WP AR A R ST B S S o A 2 BE R R AY B RAR AL BLS 15 =~ B0 R 2
TR 5. 1 13, 515 G (R ARRERFE ICP ik A HE, SEXBE B M 0.89 mm IR 0.59 mm bFrififi22 A 0.29 mm 2[4 =
0.18 mm, FEREAIR s 2 B85 14 [ -t AR iE T FC v ROORS B, 385 FH R RIS B () SC 5 = s -

X B RAE; R B 5 R SR IhE T

B4y 25:TP394.1; TH691.9 MEAREE: A doi: 10.37188/C0.2023-0115

A point cloud classification downsampling and registration method for

cultural relics based on curvature features
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Abstract: 3D reconstruction is crucial for digitization of cultural relics, and the accuracy of 3D point cloud
registration is a significant metric for evaluating the reconstruction quality. In practice, cultural relics point
cloud data includes numerous details, and using conventional downsampling methods may result in the loss
of such details, thereby affecting registration accuracy. We propose a point cloud classification down-
sampling and registering method for cultural relics based on curvature features. First, 3D point clouds data of
cultural relics are obtained using linear matrix laser measurement. Next, the curvature values of all points are
calculated, and a curvature threshold is set for point cloud classification. Different point sets are carried out

downsampling with different weights according to their feature attributes to retain the shape features and de-
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tails of the point cloud as much as possible. Finally, point cloud registration is achieved through calculating

the rigid transformation model. Compared to the traditional global downsampling ICP method, the point

cloud data of the downsampling processing before point cloud registration reduces to 1/3 of the original size.

The average distance decreases from approximately 0.89 mm to 0.59 mm, while the standard deviation de-

creases from about 0.29 mm to 0.18 mm. This approach guarantees the accuracy of downsampling and regis-

tration and is applicable to various cultural relics point cloud data.

Key words: curvature feature; curvature threshold; classification downsampling; point cloud registration; di-

gitization of cultural relics
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Fig. 1 Flowchart of point cloud classification and down-

sampling methods
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