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(A Study on Implementation of a Robot Vision
System for Recognition of Complex 2-D Objects)
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Abstract

A computer vision system for robot is developed which can recognize a variety of two
dimensional complex objects in gray level noisy scenes. The system is also capable of deter-
mining the position and orientation of the objects for robotic manipulation.

The hardware ot the vision system is developed and a new edge tracking technique is
also proposed. The linked edges are approximated to simple line drawing by split and merge
algorithm. The system extracts many features from line drawing and constructs relational
structure by the concave and convex hull of objects.

In matching process, the input objects are compared with the objects ddtabase which is
formed by learning ability. The learning process is so simple that the system is very flexible.
Several examples are shown to demonstrate the usetfulness of this system.
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Algorithm split

Comments m;=majority chain code
a; =chain code
n =number of chain code in
curve
i=)=1
While (i<n) do

Stepl. find m,
Step2. While (m;,—2 < a;,<m,+2) do

Kel—1 .
If(k*km—2< ‘Z a;<k*¥ m,+2) then
-i

continve tracking
Else
find breakpoint
update my
End while
Step3. I {length>threshold OR previous line is

connected)then break the line

Else
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continue tracking
End while
End of split
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M7 EE] olx 2 AaRLe wgEH FHE FEEFS BFES AHEsldern g Fog
oA sHAl S 28R ¢be ¥al+ unknown object parameter ¥ &3 Zrci
F53to] operatorol A 1 w3l 9jae gaxsly = T¢=100, T,=400, T,=1
4 A9 543 ¥ AL dielebvielzel A where T, threshold of Sobel
shAl ot T, : object threshold
T. . similarity threshold
U swEs % A Aol AET AT concaves] A4, FRe A
38 sensor & 73| :‘?—1—3— A Fuwie] ok £ 4, concaved wWHRF Fo] A4, WA, Fale
Aol o8l esied EYAE o EFel Al Aol o], ¥&xE, Alzzeoln o]T 9 7EFAE bt o]

kS 1. dlojel woj£% spanner (2% 4 )9 matching 2%
Table 1. The results of matching spanner{in Fig.4) with database.

Concave Concave . -
Name CI:O' of r;:o'l()f Area Depth Area Perimeter | Hole Area hlo.ng- S]fm'l_
ncave ole Index Index gation arity
Input 3 1 0.365 0.267 3426 402 192 3291
object
Soanner L 3 0 0.275 0. 143 7685 590 0 4372 385
P ©.0) (1.0} (0. 08) ©.12) 1.12) (0. 47) (0.8) (0.26) "
Seanner 3 1 0.372 0. 250 3269 405 181 3542 0.2
P {0.0) (©.0) (0.01) (0.02) (0. 04) (. 01) (0. 06) . 06) ‘
Soamner 2 4 0 0. 498 0.261 3242 471 0 3309 3 154
P (1.0) (L.0) (0.12) (0.01) (0. 05) (0.17) (0. 8) (0. 004) -
Gear 4 1 0. 168 0.178 1940 211 40 3 057
(1.0 {0.0) (0.18) (0. 09) (0.39) (0.48 (0. 63) (0.8) g
Ke 2 1 0.189 0. 184 823 151 87 162 374
Y (1.0) 0.0) .16) (0.08) (0.68) (0.62) (0. 44) ©.76) -
Robot: This is the “Half-circle”.
Position (x, y) = (153, 148), Orientation=9°
E:s 2. diole|wleol a9}l vt} (2% 4) 2 maiching % 3
Table 2. The result of matching half-circle (in Fig.4) with database.
Concave Concave L.
V ' , Elong- Simil-
Name C’::;::\fre I\:‘Z]:f Area Depth Area Perimeter | Hole area ga?ir:)i a:t‘)y
Index Index
Input 0 1 o, o | um w2 | 154 7
object i ! \
) 0 5 o | 0 | 554 275 | 502 5
Circle-H5 0. 0) 4.0 0.0 (©.0 (3.34) (1. 08) (2.28) | (0.23) 10.93
TR 0 4 0 0 2690 200 197 239 31 42
! {0.0) (3.0) (0.0) (0.0) (1.16) (0.52) (0. 23) (26. 5) "
Hali-circl 0 1 0 0 1197 134 147 7 o1l
all-airele .0) (0.0) 0.0) 0. 0) (0.02) (0. 02) (0.04) (0.0) :
0 2 0 0 2144 207 50 158
Rec-H2 (0.0) (1.2) (0.0) 0.0) ©.74) | .57 | (.54 | ar.26 | 201
0 1 0 0 716 105 270 0
Rec-Hl ©.0) 0.0) 0.0) ©0.0) | ©3% | ©0.20 | ©6 ©.8) 1.96

Robot: This is the “Spanner”.
Position(x, y) = {176, 174}, Orientation=—28"
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