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Application of Sparse Stereo in Automatic Packaging Robot

WANG Jie—qiong, ZHANG Yin—hui, HE Zi—fen
(Kunming University of Science and Technology, Kunming 650500, China)

ABSTRACT: To realize the automatic ranging function of packaging robot, this experiment proposed to apply sparse
stereo vision to the packaging robot arm. To evaluate the accuracy of this algorithm, a robot arm REBot—V—-6R which was
equipped with stereo cameras was used to carry out the experiment to calculate the distance between the package pieces on
the experimental table and the camera, and the accuracy of the algorithm was evaluated by the error between the value
computed by sparse stereo and the measured value. Experimental results showed that the computing error was below 7% in a

range of 600~1000 mm. In conclusion, the algorithm method of sparse stereo can be used in the ranging system of automatic
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packaging robot.
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Fig.3 Reprojection error
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Tab.2 Error of depth estimation by sparse stereo

M BEATHE/mm  HSH/mm TRZE1%
1 464.3 440 5.51+0.23
2 568.8 540 5.33+0.16
3 608.4 640 492 +0.18
4 752.9 740 1.74 + 0.65
5 894.7 840 6.52 +0.23




12 f % T

20164F:4 H

R fE DAL HLAS A A SN EE [T, SO A
B SR SR N 21 B LA A, A TXE 57
PRSI BRI Y . R R AL ML L & 1 X H $E 14
HUMAS R N R AR L0 5 e i G, 2
K IE A ARG H AR E FI SURF FRAF p5 VT L 4545 IR AR5,
e L SRTAFRE SR BREEAE, H T4 AL
PMEhiE s, SCIRAE R, W H S 505 5 BE B
7E 600~1000 mm i [E N, Wi i) A e R R B i 25 /N T
7% , 1 e —FEAE I T AL AL 2K . SCR AL
JiE 5 ik M A B Y SURF R AIE 55 VEHLD , 55 SIFT B35 A0 Ee
PR (E AR B 1 e T T SURF RRAE A5 % DT BC
AR AR IR 0% 2 1Y ENR iﬁ X TG R 8K

o LA, AN R PR R N S5 S 2R 15 1L
AT B Eﬁ*ﬁﬁ,llﬂz L I b i AR SR

DEBC 7 R AR SE TAE RS2 Pr T A .

SE Ak

[1] SCHARSTEIN D, SZELISKI R. High—accuracy Stereo Depth
Maps Using Structured Light[C]// Proceedings of the 2003
IEEE Computer Society Conference Commuter Vision and
Pattern Recognition,2003:195—202.

[2] LING Y,JIAHE Y. The 3D Surface Measurement and Simula—
tion for Turbine Blade Surface Based on Color Encoding
Structural Light[]J]. International Journal of Signal Processing,
Image Processing and Pattern Recognition, 2015,8(3) :273—
280.

[3] ZHANG L, GRIFT T E. A Monocular Vision-based Diameter
Sensor for Miscanthus Giganteus[J]. Biosystems Engineering,
2012,111(3):298—304.

[4] JIMENEZ A R, CERES R, PONS J L. A Vision System Based
on A Laser Range—finder Applied to Robotic Fruit Harvesting
[J]. Machine Vision and Applications, 2000, 11 (6) :321—
329.

[5] o, N7 SO, Feagedet, 5. 56T X0 ST AAHLSE 04 3 750 22 17
[0]. 400k T4, 2012,28(5) : 161—167.

XIANG Rong, YING Yi-bin, JIANG Huan—yu, et al. The Lo-

[6]

(7]

91

[11]

[12]

[14]

calization of Tomatoes Basedon Binocular Stereo Vision[J].
Transactions of the Chinese Society of Agricultural Engineer—
ing,2012,28(5):161—167.

IS, A I SOR, 55 XUH SEARISEHORTE R R
THHLAS AR BRI TE5R R 22440, 2008, 29(5) : 377—
380.

JIANG Huan-yu, PENG Yong—shi, YING Yi-bin, et al. Bin—
ocular Stereo Vision Applied to Harvesting Robots[J]. Journal
of Jiangsu University(Natural Science Edition),2008,29(5) :
377—380.

XIANG R, HONG T, ZHOU M. Analysis of Depth Measure—
ment Errors of Tomatoes Using Binocular Stereo Vision Based
on Single Factor Experiments[C]// Control Automation Robot—
ics & Vision (ICARCV) , 2014 13th International Conference
on,[EEE,2014:88—93.

RAKUN J,STAJNKO D,ZAZULA D. Detecting Fruits in Nat—
ural Scenes by Using Spatial-frequency Based Texture Analy—
sis and Multiview Geometry[J]. Computers and Electronics in
Agriculture,2011,76(1) : 80—88.

XIANG R, YING Y, JIANG H, et al. Localization of Tomatoes
Based on Binocular Stereo Vision[J]. Transactions of the Chi—
nese Society of Agricultural Engineering,2012,28(5) : 161—
167.

LIU Y,CAO X,DAI Q, et al. Continuous Depth Estimation for
Multi—view Stereo[C]// IEEE Computer Vision and Pattern
Recognition,2009:2121—2128.

CORKE P. Robotics, Vision and Control : Fundamental Algo—
rithms in MATLAB[M]. Berlin Heidelberg: Springer Science
& Business Media,2011.

ZHANG Z. A Flexible New Technique for Camera Calibration
[J]. Pattern Analysis and Machine Intelligence, IEEE Transac—
tions on,2000,22(11) :1330—1334.

BAY H, ESS A, TUYTELAARS T, et al. Speeded—up Robust
Features (SURF)[J]. Computer Vision and Image Understand—
ing,2008,110(3): 346—359.

DAVID G. Lowe, Distinctive Image Features from Scale—in—
variant Keypoints[J]. International Journal of Computer Vi—
sion,2004,60(2):91—110.

HARTLEY R, ZISSERMAN A. Multiple View Geometry in
Computer Vision[M]. Cambridge : Cambridge University Press,
2003.



