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Improving the Accuracy of 3D Measurement Using a Stereo Camera
by Marking with a Line Laser
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In this paper, we propose a method to improve the accuracy of 3D measurement using a stereo camera by marking
objects with a line laser. Stereo cameras are often used for 3D measurement. However, stereo cameras have a problem
that the accuracy of 3D measurement is affected by the amount of texture. Therefore, we develop a new measurement
system that combines a stereo camera and a line laser. By using a line laser to mark arbitrary points on the object and
measuring the marked points, we improve the accuracy of 3D measurement with a stereo camera regardless of the

amount of texture on the object.
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Fig. 1 Flowchart of proposed framework.
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Fig. 2 Checker board

(a) Corner detection (b) Plane measurement
Fig. 3 Experiment conditions
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(a) Front (b) Side
Fig. 7 3D Point Cloud (300mm)

(a) Front
Fig. 8 3D Point Cloud (400mm)

(b) Side

(a) Front
Fig. 9 3D Point Cloud (500mm)
Table 1 Calculation results

(b) Side

AR B [mm] A7 V-4 [mm] FEYE R 22 [mm]
300 0.32(0.45) 1.24(1.75)
400 0.56(0.44) 1.77(1.40)
500 1.00(0.51) 1.97(0.99)
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Fig.10 Objectl
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Fig. 12 Object3

Fig. 11 Object2
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Fig. 12 3D Measurement by Stereo Camera (Object])

object3

Fig. 14 3D Measurement by Stereo Camera (Object3)

Fig. 16 3D Measurement by Proposed Method (Object2)

Fig. 17 3D Measurement by Proposed Method (Object3)
43 EE
X 12~14 £V, MIEDT 7 AF % Vi Z L inb AT L
A AT BIROBERETIXE & A E 3 RICEHIAMT 2 T,
K 15~17 IR LTCREFEORR LY, iK1 Wik 213
IERES 3 WOTIPREHIIZMT S Z e N T& 7z LavL, Bk 3
B LTI, M WERD 2GR 28 TE edno T, Zh
X, 74 2 L= ONBRIZE = > 72 BRI, L—FR RN
L CHONEEOREEN ) E W eho T Z ENREE EH
A%,
TNENORRELHT 5 L, EOMFIZBNTY, I#EF
BICE S TAT VA AT HEROREL Y bEER 3 Ko
FHAlZAT O Z L TE .
5. #hmR
AL TIE, AT VANATETA L —PFILLH~v—F
RS TIWRICEHADOREE A 1) LS D FELRE L.
SBROELELE LTUL, MEZEEESEL 2 E L TEED 3R
JCEHAZ SR LA TV T2V,
BE

[1] Y. Shirai: “Recognition of polyhedrons with a range finder,”Pattern
Recognit., 4(1972)243-244.

21 JFEA R, EBEEAY, <= ROTHGEHRD, MR, H, 1990,
pp.29-53.

31 A 8, ALl B, PR BRK, il F#—r I A vET 27
4 TATUARHINIC X 2 @G0 r N2 b7 3 RITIIRE T L
AT, HHILIE Y25 67 [nl xR &R S, 53-54,
2005.1.

[4] Mitsuaki Yoshimura, YongHoon Ji and Kazunori Umeda, “Stereo
Measurement of Cross-Sectional Shape of Weld Beads by Marking”,
2020 ICPE 18" International Conference on Precision Engineering, D-
4-5,2020.11.

[5] &M SLEAH, Sarthak Pathak, tH A, “~—F v 7 ick 3271
A AT kT 3 ZotEHl O SRR, 45 22 [IEHAE B
HERY AT LA VYT 7L — v a v 2R SR
(S12021), 2B1-05,2021.12.

[6] Radu Bogdan Rusu and Steve Cousins, “3D is here:Point Cloud
Library (PCL)”, IEEE Interenational Conference on Robotics and
Automation (ICRA), 2011.

No. 22-2 Proceedings of the 2022 JSME Conference on Robotics and Mechatronics, Sapporo, Japan, June 1-4, 2022
2P1-Q04(3)



