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A Study oﬁ the Recognition of Curved Objects
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ABSTRACT

Curved 3D objects represented by range data contain large amounts of information compared with planar
objects, but do not have distinct features for matching to those of object models. This makes it difficult to
represent and identify a general 3D curved object. This paper introduces a new view-point independent
approach to recognizing general 3D curved objects using range data. Qur approach makes use of the relative
geometric differences between particular points on the ohject surface and some model points. The model
points are prespecified arbitranily and keeping the task in mind so that the following task can be easily
described using the model points.

Our approach has several advantages. Since model points are specified arbitrarily and task dependently,
further processing can be reduced in application by locating the model points at places which are useful for
further operations in the task. The knowledge base is simple with less storage requirement. And, it is easy
to compensate the uncertainties of positions estimation caused by noise and quantization error.
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2 2(EG—F®)

BAe) 3 FaHor Gaussian curvature K
mean curvature He9) duigls W& LEns $HE
gk AYE g et

Principal direction vectory= HA#wdLldl 7]
B surface nomal n¥} FHEHA Hrh webr nE
molgkst, mi m& el FAF principal
direction vectorgbil @ w $-2li= umbilical point?t
ohd RE HolM 8L HMA(F num o m e
m - - ol TFASH R E(right-handed  coordinate
system)S A2 4 A B} o] HEEHE HHEH
1A% FFE(SOCS surface oriented coordinate sys—
tem)olgtir Be&tal SOCSE 3k Wi &
A dAE) ddgslziR fioh SOCSeR: MxEE, sty
A9 HAE FAY A9 BEAE VLR e
#HHEFo] 4 EAFCE o]& VOCS(viewer oriented
coordinate system 3+, world coordinate system)#}
a1 Aelgh

QE EA| st Age 7Hdd(virtual point)
olg}t & uw @ SOCSA A% HFE =
(!, 4%, g5 e VOCSel A% ¢°= (g5, ¢5, ¢2) BE
& 2k a9 194 2 F duAn 2ol v He
ARl et e @Ge e F o g I Y
A gzt PE S0CSe) #Helztd P+ OCS
o thale P°= (P, P,, P) #HEFE el o4

714 @g e Tgel wAYE ek

Qv: [nll nzlngl T(QH_PG) 6)

1913

www.dbpia.co.kr



AR &R Ll 910 Vol19 No.10

#FW o] umbilical pointgbd SOCSH §-5:8H0 &
A},
Hiz #2eh Fagk 548 @vb« o b )i
gk 1l fell Al B4 lir Ak o] Qi pe
normmal W&o 8 Fol7t ¢ = n-polir Wyle] wha ol
d tan 491 Yol wMe] Aol FastA vl gi-
cos 0= cos @=|pll/doAX “Fete] Ak gob o
Hit ofafeh gk ghg zhvh
A7 ek w91 Aol Yakdh B3 s 4y
gl olafjel 3t
Eao] iy pPollA
(1) Gaussian curvature®} mean curvaturei™ M5-
Az et Fabeh ghe Zheg

(2) P7F umbilicaldlthd SOCSE A8 47 ¢lod
dejo] ThdE Q2 SOCSe) tAsk g
Qi Y UHsi

(3) 218 1ol Heliz (4 04k P7L umbilical 87

Lh e B ke s vt

281w Al B gl sk iy

23 2xo XHselAl

231 24 dlojg} wolo] 24

dlolebmjo] 2 el vpebvh o) wis kgl
sl oejrta] BHES agHos HAshl o
ARES B s F3kaly] wjio) dejel 9o
A BAE AAstax & o s glojehgho)
glol viz AMEE =271 A gl ool wlo) At e

1914

B EA) Hi whakl] BWak: ojeirix] EA4dLe)
aol i 7AbEel gk VOCSAMY #grs A%
ght,

kAl sdel wkel 7ho] Principal curvature 2}
Ryt M obEgel] aEk e ghelvl g umbilical 3t
AL o JRW Aol A SOCSel < AE Axgk Q=
(qy,Q1, Q). ~telar oIt el (dg)3tw
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(ki kAol Aol so} oleh 19 19} 28 ¥z
spah P7h umbilicaldtd] #0he 1yl 20049 2ol
Q'= (4!, QL QY EE U& & Atk
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Q&5e gAe EAY PM9 SOCSA 7
& 7Fse PEe BE BuRiEelc of ¢Ee
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= A8 AE olgdtd R TE TFoRA #A
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