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ABSTRACT

This paper is concerned with the surface modeling and the surface fitting technique as the matching technique
for the recognition of 3-D objects using the surface parameter of Range data. The surface segments are divided by
means of features of surface discontinuities and are used for computing cigen value and surface normal. Model
objects are obtained through reconstructing of quadratic surface. The significant features of model object are
contained in at least one of scene objects. To avoid searching for every possible match pairs between model objects
and scene objects, surface shape that is matched by means of normal value and surface coefficient is chosen. The
result of proposed matching technique indicates a validity of the model-based matching by using appropriate sur-

face fittings and surface normal, and geometric transformation of model objects.
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Table 1. Classification of surface coefficient in synthetic range
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S | - [ Al S
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Hyperboloid 1 Lot [+ +|-j0]0j0|-|—|+
Hyperboloid 2 0.735 | = |+|+|o |00 +|—-|+|+
EllipticParaboloid 0.670 | + —-lofo|o|—-|-|-|+
Hyperboloidparaboloid | 0.716 | — 10|00+~ |+
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»“‘—4'—%—&
Sphere 0.756 | + +| =i+t +

A% gAlA B Bee] fALE EALA F-83
e 4 ok g 18 28 Ellipsoid(Sphere: &,
a=b=c), Hyperboloid 1 sheet, Hyperboloid 2 sheet,
Elliptic Paraboloid, Hyperbolic Paraboloid, Quadric
cone, Cylinders ) 23+ ¥ W44 9] Fejoith & |
A E o2 (149 23 FA WA OB A8
o] e =W A5Z dolgt vol22 FAHFAT
AN BF A5 LAHMSE)E EW BANoE T
E 93 o] 8 TY TABE G4t AolE B
ARz A, ol AE AT AL KA
Q& et

11IE-T) - B = L

23 3& ERIMOIA e EZF dlelehdl Bricke]
Al GaolM Qo epdgd ¥ zzhe] Asfel of
M W TASE 48 Aot ole 243
oxpe] ¢IAHo wet YHH et FWLE LA
sted B9 ASE FT 0§ ol &3t AL AT
3 Aoln], ¢AH HelE Fe FUS YU B
=y pgos FUL APAY £ ASE HA
o 29 49 19 5% K?T/GRF Range Finderg ¢
& A gatoltt. addse Adu Fe dA
A QA 2 ak(—45°, 45902 W3 Objects 9

14

4o B B3ty =3 HH L 2AS AAE B
olt}. A FArel ¥ RS Range FinderA =8
o] AL E A &S FgHEA 4A7F ¥
z 94 JEFFAN B4 - i s #
#ol Z2HME HE T AR EAdA Y T
o7 ola) 239 spikeFgol WAET YX EF
AF 8 =314 o A Range Finder®] # ¥ Z 74 th 3l
Ex9 B4 B0 A FA BH) BAdAR 9
Z23Mblurring)E 1§ A ZAAANY Holgh f4
2 d8 tgE #B-dM A& dA A= dde &
A B 2HL 4A7 ¥oh K’T/GRFE 94& 4
A Al 44 #H B A 54 528 Sclae-
space trackingo| Al 7}-¢-A1¢t YE F o} EiAgel B
470 9) Scale®7Ho=0.0, 0.5, 1.0, 1.5 F3E 24
22 3709 scaleF 7ol 2E W 5L FT A
H(grouping and linking)ell A}-&3t%ch. ol & HlLH
2 224349 scaleF 7ol A& S/Nv|7F F7h8te] B9
BdL Aest & 99X 9 zero-crosingd extrema$t
e ¥H B F2ol Lozt A 5 I
Ao Yo 5ol HA EHo] 2EHIH £
g BB zztel ARE HAE RAolvh £ A7
F oA e g9 Helve 32802 J3
3te 2413 AAE 3t BTk & 2914 = Brick,
Cylinder 2] Objects52] A AolA 2
%W el e g vlole Welag AR AAEA,
ol Eule] Ao oA AA A el 47
oA o THA 2 AL 57t dSE HARL, Objects
e gaols 0° wakelA 1, 24 patche FHLE
aapsE A gk —45%, 45° WgelM e BHoE A
stge & 47 AU A7) & N9 patchg 2t
= #HM EW AR ¥ayg =44 29
# 32 Bricks} 7 BF J4e EAle FE3 24
¥ ge2 Fgol €& BAvh 71 Bricke] 8
27 4L 759 B JAAs} (uni)d] 2HEE
2 convex EHANZ #AH 7, ¥ 39 Je FG AT
Zo|A] cross-vector A5+ A21¥ (A, b,C,G, H, L))
o) A%¢ fALE TAM o)A E 39 wlo]e} o]
29t ¥ 19 vlolg} ol 22ke] 3 FAHZA sphere
Heo) ¥ Hej 2 AP Bk £ K T/GRF
Range Finder 91& A4 A2 FAolME 87FA 23}
#3 He) #7hA A¢E FPE 7 UEE €

www.dbpia.co.kr



Bx/AY g4 B9 velvle F& o @ HoE Wols P g AT

F2 B0 YAE 018 B Fehef vlole vo) _ 1| 01622]-0.1622| 0.9733 | convex
Table 2. Data base for pattern of surface shape obtained by Objectl
surface normal

2 0.0449| 0.5848 | 0.8098 convex
1 -0.5111 | 0.6388| 0.5749 planar

Range | Patch Surface Normal Object2
2 |-0.7662| 0.2873| 0.5746 planar
Image |number{ ny n, |surface shape
1 0.8226 | ~0.3490 | 0.4487 planar
1 0.8728 | 0.0671 | 0.4834 planar Object3

2 09128 0.1825) 0.3651 planar

2 [-0.4439| 0.7264 | 0.5246 planar
Brick 3 [-0.1957 [ -0.8609 | 0.4696 planar

4

5

0.0000 | -0.2676 | 0.9635 convex

-0.0278 | 0.0000| 0.9996 | concave

1 |-0.0783| 0.7049| 0.7049 | planar B3 EW 2ASE ol 88 ER A2 doly wolA
2 02460 039371 0.8857 convex Table 3. Data base of surface coefficients obtained by surface
3 | 0.0000|-0.9814 0.1920 | planar fitting
4 0.0000 | -0.9773 | 0.2119 | planar Coefficient | Patch Surface coefficients Matched
5 | 0.0000|-09864 0.1644 | planar Image |™mT\A|B|C|D|EF|GH|I|J | surface
, 6 | 03563| 04581 0.8144 | convex prick L L H = === | U] sphere
s e o115 | 09782 | 0,072 | planar S A F 00~ || ! |elipt para.
8 | 0.0547] 0.1642( 0.9849 | convex 2 T F A | L |unmatched
9 | 0.0000(-0.9773| 0.2119 | planar 6 | H A | F] ] cylinder
10 | 09838 0.0568| 0.1703 | planar Cylinders | 8 | H] 0|+ 4]+ -]~ |+| 1] cylinder
11 | 0.0000| 0.0000] 1.0000 | convex SRt o o ol ol S R
12 | 00000 0.0555| 0.9985 | convex 12 [ HO[ |+ H] +]=]| =] +] 1| cylinder

(a)Brick image (b)Surface patch (c)Central pixels (d)Quadratic surface fitting

%! 3. Brick 94 @ EW AR A
Fig- 3 Result of surface fitting for Brick image.
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(a)Cylinder image (b)Surface patch (¢)Quadratic surface fitting

118} 4. Cylinder G4l th st AL} 434
Fig. 4 Results of surface fitting for Cylinder image.

1
e
(a)Object] image (b)Surface patch (c)Quadratic surface fitting
(d)Object2 image {e)Surface patch ()Quadratic surface fitting
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(g)Object3 image

(h)Surface patch

(i)Quadratic surface fitting

3%l 5. Objects G4 S st k9 248 A3
Fig. 5 Result of surface fitting for Objects images.
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