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(Segmentation and Classification of 3-D Object

from Range Information)
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Abstract

In this paper, 3-dimensional object segmentation and classification are proposed. Planar object
is segmented surfaces using jump boundary and internal boundary. Curved object is segmented
surfaces by maximin clustering method. Segmented surfaces are classified by depth trends and
angle measurement of normal vectors. Classified surfaces are merged according to adjacent
surfaces and compared to Guassian curvature and mean curvature method.

The proposed methods have been successfully applied to the synthetic range images and shows
good classification.

I. M B g shglem® FA7F FoAUe Ay 29, 274
Soll wtet EA9 AL FE3U17t A7 24
A 33 A A3 HalAMe 7)siatAl §A4¢

Asle Foket 32 A E Qe FokEA ZHE range Mol o3 who] ] fo]sciu-u
A eld, £2E A, 44 A, 3% A5 Range F 2+ 71FdollA] AAl Falwdrtze] Az
2ly 2HEA Fo S&3e AR dEE 24 wols o Anbe =] B (texture), IR
AR A A 224l Qe Fekuel S8 A (shadow) % HlAl(reflectance) 58 FA|E 4 3lo.

e AlZe 230l B4S e A S

PRTRTS

=2 ™
o, s A (occulusion) & ] £o]FA QAT 4 )
*LER, B2k EFITEH o} ol &AL ZE 34 range A £ 1
(Dept. of Elec. Eng., Kyungpook Nat’l Univ. ) Ay HAL A AAH E4 2w (model) 3 A
»iEGH, KERKSE BEFHESH #sled ZAE qlA g}
(Dept. of Com. Sci. & Eng., Taegu Univ.) 33 B & B3l wy o g Miticher: e
BZAFE . 198%F 88 7H o2 FA4E AN 7 Fiol HEl ol XHEL

(120)



&FEE 4

A Yoz vrofA Zh el Hg WAl Aol
g8 AAA AEE ALY Gil 52 3x3 A F
Alshaoll A qupakel WAlzbe) A}7h Aehrt e w)
sp7Ee BRI Ao o4 7374}/‘1 %< sholewd
B A 252F 134 9 23 wRg
Solgatod R AAAME FEHAG
w2 Al ez FHFol

x 0
o T

Vemuri
FEL AT E
e

o
THE = =

Tk

o v}®® Hall 52 quadric

2gate] Agelgieh 2} of

252 quadric Foll o8 FHe AHsges
2 3o 275t 2AAY gl dkd At A
Wo| Lo]35lx ¢t dtd Besl 52 239 &9 £
B 2ol & gl Z|EAE o ¥FE &
A W A et Abgel mIzska W 3l
Hak AR 7E AR gpghep

EiolAde BAE L7 A8 HHez 7

A AS ARAZLGE Folv] AT AAA

ez g Wik oabRtel BFARe A

of &l 9| ¥AAA, A4 whEA AAR F
Biof o]t R AA & S Aaksidch
2 59 3 BAE e o ¥
2 stae 37 HIT AL B HAALES
o2 3l o] EAE7LY] Maximin Euclid # &
o)) ol&f FAE AAS A W Axs} 3

e 7 od A5 Yl s A A A=
ko] 52 wislel] g A, WA Wi ¥
A by g Aotstolch Al ate] £F Wstel o
&AM e Fo]A wiske] Ad] A74E ZE Euclid

2 Aeet st4ole) 42 A2 5 Cox2} stuart®] &
% (trend) ﬁ%“]o!l o Hwl, £%u w 9Ewo

2 Ayl o] F FTE F3F g A uhiH
] swakeict, "—L]?{i% shed Alok®l whwe] 71Ee
y ¥ b &S ket range GAClE o AE
< 4 Uk

II. Range J4&t2f &

1. 39 A9 AAA =5

1) 9% ZAA(Jump edge)

¥ AAE TN AR7E A4 W 9
Alelof EajZkct FA9 Bok& 4]—3’41 Asl =
A WAz A4S LelAlAok dhok. & L) R

Range 2.2 HE 324

(121)

i dabol HgHE AR FEA o),

4 £ 9 Ay 121

n
~n

53

1

1
1

(r.c)

LRl 134 A
. The 1-D operator for chosen 4
directions.

ﬂl*dalxl—‘;— AARE7] el 27 154 2o] & 3
2 7} 493k =0, 1,2, 30 £ 2n+1%
29 Ax HEdAxe A1)} et

‘Z(I‘“"k&;, C'+‘kb1)—21 |]/(2n+ 1) ( 1)

Az olc},

Dr_‘[kén
A4 z(r,c) & (r,c) Aol A2

e
i=0,
1,2, 30l a2k (as, bs) 3E2 2t ohE 3} e

Zs= in[z(r‘Fka;. ct+kb)1/(@n+1)

(@, b)=[0, 1, 10D, Q,0,Q, - D]
o] 4ubskoll olgk AN1)9) gk Al(2)eh Zri

4
A=rrj\;alx[D/]

I AHUE 2 4l AR 2o
Gag o3 AARAAE B2 A el
S e ey

D, () ={ Z‘. lz(r+ (k+i)as, e+ k) bs) —2z: () |1/ 2o+ 1)
4714 (

Y2+ kHas o (kH)b) 1/ @nt1)

Ki=-n

z{)

olc},

g a4t o R ZAIZL =l A 13 A
Al HEaash whakel] wtz s T4 134 39 A
= Hidx 2ok o & Aok afAM Fof el
Alx HE dapell 75 wg Fol A)e o] =
AE uatEstd R AA R g,

L8, i%0,1]1  (4)

o 7|4 2n+12 1xY A9 271E el Zlez
A ngd 18 #A&u we 3, s 435l ng A

Az wemax[D,G), i= —s, -



122 190 18 BFIR@AYTE $£27% 8 1 %
sl wol s FojErh of e r]Ee) migtE
of aboll 4] wate o] 2704 7197] 5 o] 43 Roberts,

sobel 52| Wt A do] Azt ot

2) ¥ A (Internal edge) =%

A9 WE A e PAde] EAEH H
s Ao)oll Eafdich 7] Eo] ubyFollM Eale Y-
AAE FEme HAaalz AANE £t o=
FHz WA A¥ mstuzg Ao oot 2
WA B =Fol= AA e Arale] Hx§ o &
gt7] el 2 =Abel Aol o) &k Ramer® A%

A} qhEing 33080 o el o] gk W AA
2567 9% 4o FA oy AA
Aehs mxn A9l

T
= o=
= AT

1
Dmax = max (Dy)

1714 12 & Euclid B A4l Zaste a4
oleh, o] ZjA s} TE AR 2wl 18] 2048}
7ol G CollA & FHoz vproizlz, virolal
Euclid A A5l 2 Aol e 2Ale WA=
of ik Al HAA=Z Fote] 2Ao] =
b 2w 2329 DE Hel4] vpoixln 23|

e A

epoml A geh oful relx HE C,D,EA W
% A ek
2. Maximin A2 £4% ol &3 Antstol o
dd 2
Feie TFait ApHe) BAE 2¢] S,
EERoldE AF 2AE Aasohs s by

o2 AHY o)FH} HArl T HAE E

EudidAd 2l Adeo] 7125 F maximin (maximum-
minimum) clustering 23.2]5 -8 33 range 3 Aboll
489t

n o] HMElE e FAlol A i el A7)
Zct,

xi=[xw, j=1, -+ N]' (7)

(122)

{a) (b)
a8 2, HEAAA 2E

(a) ZAH =%

(b) Euclid A4 £&g A3 v+

Fig. 2.

Internal edge detection method.
(a) Iterative edge points finding.
(b) Tree for Euclidian line segments.
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Flow chart for maximin clustering.
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Fig. 8. Two adjacent patches and boundary.
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Fig. 9. Various range images.
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(a} Jump boundary.
(b) Internal edge.
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(a) Conventional method.
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Fig. 13. Results of K-H algorithm.
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clustering (¢) Mean curvature.
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