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Recognition method of small-obstacles using a camera for a mobile robot

Gab-Soon Kim"

ABSTRACT

This paper describes the recognition method of small-obstacles using a camera for a mobile robot in indoor
environment. The technique of image processing using a camera has been widely used for an automaton of industrial
system, an inspection of inferior goods, a lookout of an invader, and a vision sensor of intelligent robot. Mobile robot
could meet small-obstacles such as a small plastic bottle of about 0.5/ in quantity, a small box of 7x7x7 cm’ in volume,
and so on in its designated path, and could be disturbed by them in the locomotion of a mobile robot. So, it is necessary
to research on the recognition of small-obstacles using a camera and program. In this paper, 2-D image processing
algorism and method for recognition of small-obstacles using a camera for a mobile robot in indoor environment was
developed. The characteristic test of the developed program to confirm the recognition of small-obstacles was performed.
It is shown that the developed program could judge the size and the position of small-obstacles accurately.
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Fig. 1 Schematic diagram of experimental set up for
taking photograph

Fig. 2 Photograph for decision equations of size and

distance from a robot to reference obstacles
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Fig. 3 (a) Schematic diagram for decision of size and
distance from a robot to obstacles
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Fig. 3 (b) Schematic diagram for decision equation of
height of obstacle
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Table 1 Results of calibration -

Sym- | Size Symb- | Size Sym- | size
bol (mm) ol (pixel) bol (pixel)
Rw | 800 Pwi 249.17 Phh | 64.85
Rp 500 Ph 174.08 Phu | 27.843
Rho | 160 Pwu 120.32 Pyc | 128
Rh 1000 Phi 38.115
" Table 2 Sharpening filter
-1
-1 5 -1
-1
Table 3 Arrangement for Prewitt edge
X-axis y-axis
-1 -1 0 -1 -1 -1
-1 5 -1 0 0
-1 -1 0 1 1 1
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Fig. 5 Experimental set up for an image processing
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Fig. 6 Photograph and the result of image processing of a
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Fig. 7 Photograph and the result of image processing of a
box on the central line of robot

Center line
Of robot

Battle(0.50)
(§65X205)

Cmera

Fig. 8 Photograph and the result of image processing of a
bottle in 300mm left-position from the central line
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Fig. 9 Photograph and the result of image processing of a
box in 350mm right-position from the central line

Table 4 Results of image processing

Wid. |Hei. [ROdt. [CLdt. [CRdt. [ELdt. [ERdt.
BC- JEx. | 55 | 205 [1099] © 0 ] 34 {21
60 [R.v.| 65 | 205 |1100]| © 0 | 33| 32
MC- [Ex. | 50 | 111 |1081) 0 0 | 33| 17
60 |R.v.| 70 | 70 |1100] © 0 |35 | 35
BL30JEx. | 52 | 204 | 1084 | 302 [ © 0 0
-60 IR.V.| 65 | 205 | 1100 300 | © 0 0
MR3[Ex_| 85 {109 {1081} 0 | 366 | 0 0
5-60 R. V.| 70 | 70 [1100| O | 350 | O 0

Table 5 Errors of the results of image processing

Width Height Length Eccentric
error error error error
(mm) (mm) (mm) (mm)
BC-60 -10 0 -1 18
MC-60 -20 41 221 17
BL30-
60 -13 -1 -16 2
MR35-
60 15 39 -19 16
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