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Abstract

In the field of automatic sorting, machine vision technology plays a decisive role. This paper uses a
method based on 3D point cloud processing technology to identify and match workpieces, so as to
sort out the target workpieces from the messy workpiece piles on the production line. Firstly, a
dense point cloud is collected by using a laser sensor to obtain three-dimensional point cloud data of
the identified area. Secondly, after denoising and filtering the point cloud data, it calculates the
normal vector of the denoised point cloud, and then performing the voxelgriddownsampling to ob-
tain key points and reduce the calculation amount. Thirdly, the histogram feature descriptor of the
normal direction is calculated for the key point, thereby it obtains the descriptor associated with
point cloud of the target and point cloud of the scene. It uses the K-tree structure search algorithm to
find a similar descriptor based on the Euclidean distance, and added to the association set. Fourthly,
the clustering algorithm is called to obtain a local point cloud set matching the target point cloud in
the scene based on the Hough voting algorithm, and then the target point cloud is matched with the
locked local point cloud set using the classical point cloud matching algorithm ICP. Finally, the global
hypothesis verification algorithm is used to filter out the wrong points to reduce the error rate and
to calibrate the identified targets for visual output. Compared with the general algorithm, the me-
thod is more efficient and improves the time and accuracy of recognition.
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Figure 1. Target extraction process
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Figure 2. Common feature descriptor
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Figure 3. Algorithm flowchart
B 3. EERiEE

3. ETZH# I ZAERARNFHIRR S EETEE
AL SRR T 4 Fm, el T HARIXSE F 7

EE S

DOI: 10.12677/csa.2019.912256 2306 THEAURF 5 R


https://doi.org/10.12677/csa.2019.912256

RAPREET

o o

Figure 4. Experimental environment
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Figure 5. The installation orientation of the sensor and the coordinate system of the 3D point cloud data
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Figure 6. Comparison before and after the target area denoised
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Figure 7. The cloud contrast plot of filtered target area point. (a) The original scene diagram; (b) After sampling the scene
plot; (c), (d) Scene top view and side view after pass-through filter

7. ERENBERXERELE. () RIARE; (b) FTRERARE; (o). () HEREKRENHRERHRERM
0y e [

3.2. FHNEBRE R SRR B A

=Y 1 R FR AR i = B A B R 2 R — 20, SR SR R s TR L R,
ULFC, i A SEAC T, AR ORR L BRI TR FR RS IR 4550 . IEANASCES 1 B i, o —A
SR mATRNE, W UUEN RPN SE, GlanihE, RETT, W7 ZEAERE, SURHIE, B,
WA IR =2 i S HRFAE

T HALR = m, AT R K AN BB e SR A K i S B S —— i A
POATHE R, KA S BRI S EALS], e K 48 = SORBET IR . RN I R 2
BT BEAT B4, =25V AR08 — 4 Vi, BRI 7 9% R B VDT, U011 B2 NN % R VAR,
SRR PIANEER, AR I A BT 10 5 OB M 2 A 2. 1] 8 DRI S8 i i) AR DX g
mBl, S R IR AT

DOI: 10.12677/csa.2019.912256 2308 THEAUR 5 R


https://doi.org/10.12677/csa.2019.912256

Figure 8. After the target area extracts the feature point
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Figure 9. Comparison of random sample consensus clustering result and Hoff voting clustering result
Left: hough voting; Right: random sample consensus
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Figure 10. The physical map of the model and the point cloud map of the model
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Figure 11. Physical map of the scene
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Figure 12. Point cloud map of the scene
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Figure 13. The results of the experiment show
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Figure 14. Identify effects and visual presentations
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