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The Study of Mobile Robot Self-displacement Recognition Using StereoVision

S. J. Sim(Kyunghee Univ.), D. H. Ko(Kyunghee Univ), K. R. Kim(ATS), S.G.Lee(Kyunghee Univ)

ABSTRACT

In this paper, authors use a stereo vision system based on the visual model of human and establish inexpensive method
that recognizes moving distance using characteristic points around the robot. With the stereovision, the changes of the
coordinate values of the characteristic points that are fixed around the robot are measured. Self-displacement and self-
localization recognition system is proposed from coordination reconstruction with those changes.

To evaluate the poposed system, several characteristic points that is made with a LED around the robot and two cheap
USB PC cameras are used. The mobile robot measures the coordinate value of each characteristic point at its initial position.
After moving, the robot measues the coordinate values of the characteristic points those are set at the initial position. The
mobile robot compares the changes of these several coordinate values and converts transformation matrix from these
coordinate changes. As a matrix of the amount and the direction of moving displacement of the mobile robot, the obtained
transformation matrix represents self-displacement and self-localization by the environment.
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Table 1. Mobile Robot Spec

500mm
500mm
260mm

Body Wide
Long

Height

Drive Motor 25W

Encoder
Gear ratio 1:12

Camera Commercial USB Cam

Fig.l. System Architecture
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Fig.2. Configuration of the Stereo Vision system

N

ol2{ g Akl Ajztel o]t

NI E=
A Qe e
7 e ghogkel 23| qs T
Sgoh. A% Fldgol oA
gray o|H|X| & W5, A4
Ak e AHzlg olvA =2
A (x, )& 2L 3
2% ojujzjele] wln
| e 97z
4% ojuA =
2 e g E
Fi ol YA
= 714 3ol A

T g

J

N
of mx <
ox of ¥
o ok rlo

i)

o

i)

N
Xl e T

2

E X Ao
S83s

)

t
=
j=p)]

o e @
ol
o

z o
o
HU o222

oft
©
o

o

[

fo

> n
o
©
jo_l‘kﬂ
2

=
Jm
oX,

. w2 lo T
©

2,

=

N J
10
1o
o
o o
=
ol
To 2k
B o
>
oo
ol
ot
2 (o 32

r
m
Z ol

1

o, ¥

g
2
in 12

oX 2

rir
o o
i
1o

e VoobdlEt gl vy F
A offset <ol A

A s Es o

fu

e b

I - U 1] :L il o
to

]

P

X, +X,
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xl, yl: x, y coordinate of left image
xr, yr @ X, y coordinate of right image
b :base line length

S :distance between camera to CCD
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Fig.3. Flowchart for calculation of target coordinate value
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Fig. 4. Images of Stereo Vision
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Fig.5. Calibration of Z-Axis Distance
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Fig.6. Magnification of Fig.5.
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