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Object Detection Using Straight Line Matching in 6-p Space

Taisei Okuzono®*, Student Member, Hitoshi Wakizako*, Member

The contours of many industrial parts contain straight lines and positions of the lines are therefore

information for object detection. This paper presents a matching technique of straight lines in 6-p s

Any lines in 2D space are represented with parameters ¢ and p by Hough transform. To find an obj

to find combination of line parameters in 6-p space. Our matching method contains edge detection,

detection and matching processes. At first, we perform edge detection for model and scene image to der

contour of objects. Next, we extract the straight lines using Hough transform for provided edge image.

in the matching process, we perform matching with parameters of straight lines. Matching process conta’

6 matching, p matching and pose estimation. In the 6 matching, we use the relative ¢ values of correspon

lines. In the p matching, we compute parameters of transfer and deviations of p values. Finally, in the p

estimation we compute transfer parameters using corresponding intersection points of the straight lines.

experimental results show our method is robust for rotation, occlusion and scaling of objects.
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(a) a line after transform

Fig. 1.

(b) a line after transform

A line in x-y space before and after transform
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(b) 6-p space

(a) a triangle

Fig.2. Before Transfer
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(a) a transferred triangle

Fig. 3.

(b) 6-p space
After Transfer
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Fig.4. Flow diagram of our method
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(b) standard
Fig. 5.

(a) input
Line Detection

(c) modified

(b) standard
Line Detection

(a) input
Fig. 6.
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Fig. 7. Expanding 6-p space
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(b) scene

(a) model (c) result

Fig.8. Detection of polygonal shape

Table 1. Result of Fig.8

Item Value

-5.15
Translation t,, 261.93
Rotation angle 274.17
1.12

Translation t, pixel
pixel
degree

Scale

(a) model (b) scene (c) result
Fig.9. Detection of square part
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Table 2. Result of Fig.9

Item Value

11.93
5.85
-7.00
1.01

Translation t pixel

Translation t, pixel
Rotation angle degree

Scale

(b) scene

(a) model (c) result
Fig. 10. Detection of arrow mark in indoor envi-

ronment

Table 3. Result of Fig.10

Item Value
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Rotation angle -134.33
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Translation t, pixel
pixel
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Fig.11. Preprocessing time
Table 4. Computer environment
Ttem Spec
OSs Microsoft Windows XP Professional SP2
CPU Intel Pentium4 Processor 2.4GHz
Memory 1GB RAM
Programing language Microsoft Visual Basic .NET 2003
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Fig.12. Sensor data of mobile robot
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