W3 89-26-1-10

2d 27 A4 A4S A3 dlolE wlol& 34

(Data Base Construction for Model-based

Objects Recognition)

& R OErE R KM E w® F
(Jong Bae Kim, Yeon Sung Choi and Jong Soo Choi)

W27 Qe erdel el AA4H §EA Ael g alAer) HAste] vlold wo|AF
L] o = X

A Aol AL oy EAEE FF

3 D i

£4% Hoz Belsln Aol e LS AAHeR AFse A% vl
e wlolssh AASieh Aol AR A wold woliz A A4k AZolE wols
£ Azl 2ot ohiet A AFANE ARSEL, ANl dlole wolxs) FAE A¥E A
oleh & 4 glch cheldlel 4% AAE ddoz 4YE 2, A4 et gdod HeAzol

2 "ol glaieh.
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A new system for three dimensional object recognition is proposed in an attempt to overcome
the lack of accuracy and flexibility, the essential problem at which model-based recognition
technique faces. Hierarchical data base was designed to manage a number of features efficiently
which are extracted for the purpose of matching by the system and to provide information
necessary to match systematically. The results of matching, in turn, is fed back to the data base,
and stored in. The recognition is done by saving the results on higher level of hierachical data base.
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Table 1, Contents of HDB for Fig.8(al
(a) contents of scene level HDB.
(b} contents of object level HDB.
(¢) contents of surface level HDB.
* Object Relation %
Scene Object Type of object Position
Scened OB 1 Cubic 22, 30
Scened OB2 Prism M, 42

* Obejct Connection Relation %

Scene

Object 1 | Object2

Type of connection

Scene 4 OB1

OB2

QOccluding, side

% Surface Relation *

(a)

Object | Surface | Shape of surface | Mass point
SU 1 Square 17, 21
OB 1 SU?2 Square 11, 35
SU 3 Hexagon 22, 3
. SU1 triangle 34, 37
oB2 SuU 2 Pentagon 34, 46
% Surface Connection Relation *
Object | Surfacel | Surface2 | Type of connection
SU 1 SuU 2 right-above
OB1 SU 1 SU3 left-above
SU 2 SU 3 side
OB2 SuU 1 SU 2 above
* Edge Relation *
Object | Edge | Junct. 1} Junci.2| Type of edge
E1 J1 J2 convex
E2 J2 J3 convex
E3 J3 J4 convex
E4 J4 J1 convex
E5 J2 J5 convex
OB 1 E6 J5 J3 convex
E7 Ja J6 convex
12k} 16 J7 convex
EY J7 J8 convex
E10 J8 J9 convex
E1ll Ja J4 convex
E1l J1 J2 convex
E2 J2 J3 convex
E3 J3 J1 convex
OB2 E4 J2 J4q convex
E5 J4 J5 convex
E6 J5 J6é convex
E7 J6 J3 convex
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* Junction Relation

Object { Junction | Type of junction Position
J1 ELL 17, 13
J2 ARROW 5, 22
J3 FORK 15, 30
J4 ARROW 29, 22
OB1 J5 ELL 7, 40
Jé ARROW 17, 49
J7 ELL 21, 47
J8 ELL 22, 39
J9 ELL 29, 33
J1 ELL 35, 30
J2 ARROW 22, 41
J3 ARROW 45, 38
OB2 J4 ELL 23, 53
J5 ELL 45, 51
J6 ELL 46, 46
(b)

Surface Object 1 Object 2
Primitive SU1 SU2 | SU3 | SU1| SU2
Vertex No | 4 4 9 3 5
Compact. | .7545 | .6335 | .5107 | .5236 | .779
Area 234 216 198 132 331

Perimeter | 62.43 | 65.46 | 69.79 | 56.28 | 73.07
Elongat. 1 | 1.433 | .666 L4229 | 1.244 | .7504
Elongat. 2 { 6539.8 | 28425 | 38498 | 27025 | 31965
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Result of evaluation function for
object recognition of Fig. 8(a),

¥ 3.

Table 3.

parameter

object M

E.

]
™

3 91. 66%

67%
49.66%
1 66.33%
1 86.66%

OBJECT 1
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Mass x| 17 11 22 34 34
center. y| 21 35 35 37 46
(c)
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Table 2, Results of evaluation function for
surface recognition of Fig. 8(a),
function 15 | SURFACE 1 | SURFACE 2 | SURFACE 3
unction
( , 1) 10. 1309 13.5312 39. 3369
(i, 2) 0.45839 0. 88931 26. 8794
(1, 3) 6.5176 7.02321 22.5278
E (i, 4) 12.3984 14. 8577 21.3503
E. (,5) 67. 4005 64.7123 46. 9357

Where E, (i,1) : results for triangle
E: (i,2) : results for square
E, (i, 3) ! results for pentagon
E, (i,4) : results for hexagon
E: (i, 5) : results for circle
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