. A <o ol T FERFR
Ly
%J #‘. % % > & 1= Eofp: HEINEB KBS LI S SRS i

HENENERTS

QPTICS AND PRECISION ENGINEERINE . W

ZHBOERAST B R sRBRE R
WEK, B, w8E, Ked, [HER

FUHASL:

PNk, BIG, w5, & RO RS His i s MBEE )] Oty K TR, 2020,
28(10): 2158-2167.

SHA Ou, L&#220, Yuan-zhi, et al. Color restoration of object surface point cloud in three—dimensional
laser scanning system[J]. Optics and Precision Engineering, 2020, 28(10): 2158-2167.

TEZR R BE View online: https://doi.org/10.37188/0PE.20202810.2158

FETT ARG HoA S EE

Articles you may be interested in

HATRERRS FE RO R 2 [R5 o A =2t ]

Lidar simultaneous localization and mapping with low—drift

e K5 TR 2017, 25(10s): 5259 https://doi.org/10.3788/0PE.20172513.0052

KA H ST AR 58 2 A 2

Flexible calibration method for binocular stereo vision in large field of view

YeoF G E THE. 2017, 25(7): 1882-1889  https://doi.org/10.3788/0PE.20172507.1882
KR E PR RN Z 28 1 =4t i = 00 5 0 H)

Recognition and segmentation of three—dimensional point cloud based on deep cascade convolutional

neural network

Se2F K8 TRLE. 2020, 28(5): 1187-1199  htips://doi.org/10.3788/0PE.20202805.1187
b IAT = AEEO TS SN IR AH LR 22 B S E = b BE bR e

High accuracy calibration of installation parameters between 3D terrestrial laser scanner and external—

installed digital camera

Se2F K8 TRE. 2016, 24(9): 2158-2166  htips://doi.org/10.3788/0PE.20162409.2158

75 W] Z2 ILEIDLT = 4R
Multi—view DLT three—dimensional positioning method for spatial points

2 K59 TR, 2020, 28(1): 212-222  https://doi.org/10.3788/0PE.20202801.0212


http://www.eope.net/
http://www.eope.net/
http://doi.org/10.37188/OPE.20202810.2158
http://doi.org/10.3788/OPE.20172513.0052
http://doi.org/10.3788/OPE.20172507.1882
http://doi.org/10.3788/OPE.20202805.1187
http://doi.org/10.3788/OPE.20162409.2158
http://doi.org/10.3788/OPE.20202801.0212

H28 % 100 e R R Vol. 28 No. 10
2020 4 10 A Optics and Precision Engineering Oct. 2020

XEHS 1004-924X(2020)10-2158-10

ZHHAPAMAREPHIRRZHNERER

wowmtt, BRET, RSB RREL AEE
(LPEHER KAELFETNRENEFR LA FH K& 130033;
2. % B A F B A ¥R 100049)

FEEE gy B AR R Y TSR = R U AR DA R R A A S LA BT R B BR A TE 6 s R R 2

W =S s B ORIk, 18 H AR B A 2 4 S 5 4 A5, T T 0 20 09 = 4k 43 40 1 4 AR I H AR L (4 i = 4

Ezﬂ]ﬁﬁfﬁﬁﬁﬁﬁu AR AL Z A M R 5 B AR B2 B A i R B G IE1R L Gl 5 Canny 30 G0 0 K VAR 3R € 137 55
AT ) 2 T s A ) PR A b 5 TR T 50 Y 3 A I 4 o 20 B A A A T A Al A L T 5 R A o (EOK fi 1 AH BILAR

Xﬂﬁﬁi:h%ﬂ’]h%%ﬁl@ T 3 AR WL AR AR AL ST 5 R MR AR TT B S OC R 5 B L R A (8 1 T B R R R B Y

B8 BN R s B NRE . RTZ I RN S RYEATT B6 S RSE 8 R (0 = 24 5 2 0 06 25 () i B O 22 /)

T 0.6 mm, HAKAER 7.3X10" point/s. EO =i = 5 AHMER . ZrETUERARE G =48 = & .t

SERE 2R3 18 R 408 il e R oK

X B OHZHLSF ABERSBEREL SN AFESRHELR

FE 4SS TN247; TH721 B'Cﬁk*ﬂﬂ,\ﬁﬁ:A doi: 10. 37188/0PE. 20202810. 2158

Color restoration of object surface point cloud in
three-dimensional laser scanning system

SHA Ou'?, LU Yuan-zhi'* . LING Jian-yong', ZHANG Yao-yu', FU Han-yi'

(1. Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)
% Corresponding author , F-mail ; {yuyuanzhi(@163. com

Abstract: To obtain the real colorful three-dimensional (3-D) point cloud data model of a target sur-
face, a 3-D point cloud color restoration method is proposed. The method uses code points, based on
the colorless 3-D point cloud and colorful images of an object, as the location medium. First, multiple
code points were placed near the object and thecolorless 3-D point cloud of the object; thereafter, the
information of code points was captured by a 3-D scanning device based on a structure laser line. A
color camera was then used to capture color images of the target from different perspectives, and
then, using canny edge detection and a subpixel localization algorithm, coding point coordinate values

in the images were calculated. Later, an improved method of direct linear transformation was used to
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solve the camera pose matrix in the world coordinate system by coding point world coordinates and
pixel coordinates. The corresponding relation between the point cloud and color image pixels was then
set up by the camera imaging model. Finally, interpolation was used to calculate the color of the local
point cloud, and thus, complete color fusion of the entire point cloud was achieved. In the experi-
ments, the proposed method was adopted to restore the color of multiple point cloud models. The col-
or space position deviation of the color 3-D point cloud is less than 0. 6 mm, and the reconstruction ef-
ficiency is approximately 73 000 point/s. The color 3-D point cloud exhibits high similarity with the
targets. Therefore, the method can achieve the goal of color 3-D point cloud reconstruction, and the a-
chieved calculation accuracy and efficiency can satisfy user demands.

Key words: three-dimensional point cloud; model of imaging; code points; space coordinate trans-

form; color restoration
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