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Overlapped Object Recognition Using
Extended Local Features
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ABSTRACT

This paper describes a new overlapped object recognition method using extended local features.
At first, we extract the extended local features consisting of corners, arcs, parallel-lines, and cor-
ner-arcs from the images consisting of model objects. Based on the extended local features we con-
struct a knowledge-base. In order to match objects, we also extract the extended local features
from the input image, and then check the compatibility between the extracted features and the
features in the knowldege-base. From the set of compatible features, we compute geometric
transforms, If any geometric transforms are clustered, we generate the hypothesis of the objects as
the centers of the clusters, and then verify the hypothesis by a reverse geometric transform. An
experiment shows that the proposed method increases the recognition rate and the accuracy as
compared with existing methods.
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IF(diff>n)THEN
ang =diff — 2z
ELSE IF (diff< —n) THEN
ang =diff 4+ 2n
ELSE
ang = diff
END IF
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Fig 1. A corner and its parameters
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Fig 2. Parameters of an arc
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Fig 3. Parameters for the significance of parallelism
between two lines
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Fig 4. Parameters of a corner-arc
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Fig 5. Structure of the knowledge-base
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Fig 6. Images of model objects
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Fig 7. Image of overlapped objects
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Table 1. Number of features extracted from each im-
age

3 3 249 | of | HYPA | Fu-ol2
Adjustable wrench | 27 1 3 2
Long nose plier 38 8 7 14
Allen wrench 9 0 2 0
Overlapped objects | 67 6 11 36
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0El g gl w3 #E
Fig 8. Verification of the matching
H2 3srgo v
Table 2. Comparisons of matching rations
] i gl op =Lt et Sdd A9
5 P
AP B AL B A} £ 5 A A &
Adjustable wrench 95.7% No match 89.5% 97.5%
Long nose plier 86.2% 86.5% 87.1% 87.6%
Allen wrench No match | No match No match 90.3%
RYEA e Aok w4 sheleh of dwaiy
stgd AHEA o] AFEE wolil HAZA 14
&S EdE Y 54
FHA Aol A, 107H-—l AR GE YEg ol
gate] 20709} JHsFE wEo At 72 &
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3 Aot S3d (GE5AE AHES A9 g}

A& (ratios of correct hypothesis) ¥ A4 &

(ratios of correct recognition)& ¥ 3o Well

ok 19 9= B state] & ool A YE Bl

FatEo] K29

=HE A 207

[e)

Q.i.\_rﬂu

HE 3 A7MEEH HAA &) vl
Table 3. Comparisons of ratios of correct hypotheis
and ratios of correct recognition

gk | ofarh | @ M| shgE 29
AL & A B A 85 H A&
F7Hd & | 80.9% | 64.6% | 73.2% 82.5%
AAH4g | 75.1% | 53.7% | 64.4% 77.0%
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Fig 9. An example of input image and matching result



WX/ GBE AGERE ol 88 FHE BN

v.d B

E d7oMe 83 AYEASL oj43 NES
EAQ1Y wHg Atstgtt. WA Laplacian of
Gaussian QA28 g4 U FASIT Y24 S
AZ3 Exo §FAE FE0HE, dAE 24}
& o] §3ld SHME AMER WY, HE
H AMeEERY 3, ofA, AL 2 3Y-ola=R
T8 ANYEAE FF3Pch Mol AE 75
371 918, 2E RdEA e SR §3F A
HEAE FE3)

B e A, 4y sMozE 22 &
AEH Ao 2] EAE Alojo] FAMI-E vl
3o, RFAMES zhe B seto 2R E 7|shEE v
2ol B, ty, ty)E A48} maximin-distance al-
gorithm& o] &3t 7|3 dg Aeboeles) o2
HE #4373 vg, Fel2E $4& dF 7shdg
o2 sarh AL @Esy) A8, 2d g4 &
ZFAE gnF FHAAFIL (t, t)NE ol FAZ 9
&, 98 oY EH F2dE &34 Ho o]
2E&S st

AL FE ol 8T Ao, Atd AU
H S 58 Mz FHE 245 Aeder Qg
T AR, T AL BN wyo] &2 v
Holl va) o &a YArE FAvke AL FUs)
Aok ey, A wye BAHogE g
2RE &2 EAF] FUlg, Ao 2g £4
sl Alzte] "ol @] A HE T wlehA,
49 AHEA 220 g3 Hel&x Zd9 v
EE&HQ Aol x a4 dnzlE gl g o
+71 " a s},

1. Paul J. Besl and Ramesh C. Jain, “Three-
Dimensional Object Recognition,” Computing
Surveys, Vol. 17, No. 1, pp.75-145, March 1985.

2. Mark W. Koch and R. L. Kashyap, “A Vision
System to Identify Occluded Industrial Parts,”
IEEE International Conference on Robotics and
Automation, pp.55-60, 1985.

3. Nicholas Ayache and Oliverier D, Faugeras,
“HYPER : A New Approach for the Recog-

nition and Positioning of Two-Dimensional
Objects,” IEEE Transactions on Pattern An-
alysis and Machine Intelligence, Vol. PAMI-8,
No. 1, pp.44-54, January 1986.

4. P. Rummel and W. Beutel, “Workpiece Recog-
nition and Inspection by a Model-Based Scene
Analysis System,” Pattern Recognition, Vol.
17, No. 1, pp.141-148, 1984.

5. W. A Perkins, “A Model-Based Vision System
for Industrial Parts,” IEEE Transaction on
Computers, Vol. C-27, No. 2, pp.126-143,
February 1978.

6. Mark W. Koch and Rangasami L. Kashyap,
“Using Polygons to Recognize and Locate Par-
tially Occluded Objects,” 1EEE Transactions
on Pattern Analysis and Machine Intelligence,
Vol. PAMI-9, No. 4. pp.483-494, July 1987.

7. Wei Li and Nasser M. Nasrabadi, “Object Rec-
ognition Based on Graph Matching Implemen-
ted by a Hopfield-Style Neural Network,”
Proceedings of International Joint Conference
on Neural Network, Vol. 11, pp.287-290, 1989.

8. D. Marr and E. Hildreth, “Theory of Edge De-
tection,” Proceedings of Royal Society of
London, B, Vol. 207, pp.187-217, 1980.

9. David G. Lowe, “Three-Dimensional Object
Recognition from Single Two-Dimensional
Images,™ Artificial Intelligence, Vol. 31, 1987,
pp. 355-395.

10. Rajiv Mehrotra, Fu K, Kung, and william 1.
Grosky, “Industrial Part Recognition Using a
Component-Index,” Image and Vision Com-
puting, Vol. 8, No. 3, pp.225-232. August 1990,

1473



R (R AR 30 2% 9212 Vol 17 No.12

& B M(Joong Hwan Baek) EMrR
19593 64 28U AY
198194 29 : ¥ YU FAF
3 & (AN
1987'4 74 : v = Oklahoma State
University 2 7]3%
H(F AL
19914 79 : 7] = Oklahoma State
University 7|38
#(F&utAL)
1991 99 ~1992'd 2¢Y : = HAF AN A 74 ISDNS &
A7A Addr Y
1992 3¥~ A =2 FFU FAALF AL AP

A
%FaBY RGN, HAUH, ZRE A2}, 47
CERTES

1474



