i i E R B F R

7
A Journal of Image and Graphics

Vol. 3, No.7
Jul. 1998

%T KH #01 KJ #FFSE R —LEF
KA

(B RETENE2R, M 510632)

W F UET KHASEN K FSENTHMERERRNE, &5 KH FREASAERE KT HL T HRE
A EEF A KH RS B 1 4B SRR R E A

ES 4]

1 HhERRSHEFS

Bl 2 2 g T A R A JLART PR ST . DA o T A R R
$E (depth data) H Z [T R B HEM EHEC, 5
C, REBHRME K, FH#HE H S5, KEE
B ST LAB B i 8 RS (A E L RAEH
T b % S8 R ILAT B AR , 335 T 56 B8 i 18 43 8

Blim,C.C. 75 B W[ RAE 6 By i EwIE AR, 43 5
K . 1% (Peak) . Bf (Pit) | ¥F (Plane) , ¥ (Ridge) . &
(Valley) 5%k (Saddle) , 5| K LI T :

R1 CCHSRIEDN 6 MehBRK

c C: — 0 +

Gy
— % (Peak) #F (Ridge) ¥ (Saddle)
0 # (Ridge) ¥ (Plane)

£ (Valley)

+ £ (Saddle) £ (Valley) B} (Pit)

maINEHEHEMFEE, AE CO<C, WEE
B ik — 2 44 N < B/ T (Minimal) . 85 (Saddle
ridge) 5845 (Saddle valley) . &/l T F C,
= —C,, 3 F BRI (Sphere) Xt V. F €, =C,. FHIE
C.C, B FPHMBERRIEE o HULE D BT
K=C, * C,,H=(C,+C,) /2 BERET FMEMENE
BLE 1Ry o MthEm B RE L RAE 2 19 KH &
mEH,

B 2%, KH 1 KJ /558, MEFTRERERENR

Sl +G

R (Sphere
{Minimal) (Valley) Ef(Sphere)
[ r
v x (Saddle o
L \ v’:llcv; B (Pit) 4
(Saddle N _
ridge) \\\
# (Ridge) | EiPlane) ,
5 C
- e
WPeak) A}
AR

1 CC BREFHHERRS A (C<C)

4 H
H(valley)
e BECPin)
(Saddle valley) Ek(Sphere)
I 1
(Minimal} >
Fi(Plane) pen K
B
(Saddie ridge) ¥{Pcak)
il vallev)

2 KHMiRZPHEERS A E<HD)

EfhyiwL K= XN TH1 FHREC, =
C). MYRIEE MY XS K>H 2 KH %45
AR RXY, XN T BB R AT B SC A T

» RIFBHFRBINERERBEES No. 69575019 T K E HRABEES No. 95061 HMERHEREHZ ARG IIREL T

Wik H #A:1996-09-18; BB BCHE H #5.1997-04-11



£78H

BEFIHR 5T KH Ml K] 5 B —HER 563

AR o P LA , NG5 FR 2 A “413K” ( Phanton sphere ),
S5HATN ,KH fF5 B REERIE 8 frihmER. X2
EAFEX 2 KH 9 MR SHSHTARE 8
AL, B I MASH=0,K>0 7 LA
FEH G FE 2 9 K BIERR, R LR
P XS EE) . EWETATREFN .

F2 KHHFESXRTH S HMBEBIR

PN - 0 +
( Sadtﬁﬁidge) (%lﬂ:iﬁzi) (Saddﬁ%‘alley)
0 ¥ (Ridge) ¥ (Plane) 2 (Valley)
+ # (Peak) B (Pit)

B2, EREEMEEA T EAR S, i TRA
FHMBEBIREZNFLE, HEFSHHFNFERT
B IBFER R, R KM H FBERE AN,
W BRSS9 MORTI BRI A& 7 K — “4IR7il R
S B I,

ML, M KH FSEMES e, FEEEK
MHBTBE M en HERRE FHR_-EFZ
(6] (A 25 1 (consistence) X 2. EL R ELELRE
o, B S K F H EEEREARREWA, B
—i K H I EBERECAZR, XA RE R E
maE:,

2 KH #FSEPFREMBEE LR

HHEEARERERETE G &S ElEC
5 Cp, R BT ERE ec M e, Ja , BBV 5
WEMEBEFEF=ELN GG, HFSE, BEIC 5
C, BIXFBR#LAL, AT H .
&, = &, oY)
X EEMENTHEZ MWHEEAREE, &
#HAaEZREZRPNRAR. ZTFEH K AFY
fi& H.
K=C, -G, ()
) H=(C,+Cp/2 3
HMTRERFMEZR, EHEREMEZ Y,
K<H,FHEHEBRARR. Hit, Rt ETEE
ex—=ex W ex =) FH R LY, A REFBLIBR”
ity T A H BE
XA MR H R .
H= G|+ |C.D/2=0 (4)

FABES T, FTLLERE K M H #F B{EZ 18]
BEE T ARERENHEHEAR . KAMEAF
RPVGES IR .
ex == 2Hey + €4 (5)
X
(1) e Fl ex FEEE RSP HIRE .
(2) —HIEE ey, JHHENED ex, RZTFR,
(3) MBS TR H BTE, FHHE H
MEYHE KB TE, EERE/FHE,
FFLL enfl ex B2 R B AR /]S,
1) MAEARFERXGHBERATEZREZM, #lm-F
W R BN H BRI TR E S
*.
LRI F TSR AN T ERERE:

)\ max{so,msinﬁ} (6)-

ex = 2 Aversageﬁ ey + &4 YD)

He e H— AW TFEEN LR LD &=

0. 000 05,msin EiAversage BRI EAME S #H1T.

YR, XEHELHALZRE=ENFHMEESHRE

B SHREIN . EXAFEENE—-2 THEERT
Xt 1 %643 A0 9 ERE A EI F T A

3 KJIHSERFRERE

B 1k “&JBR” HT T B9 55— R AR R iR
FR R HREBRLIBR R R ., X8S
HT KJ BFEEER. Besl 81 HBOR N BIR
ik EREMY, Mg X

H=(C —Cp/2=0 (8)

J=2HH €))

SURFEZHRIE C.C, RIFRE N HH HIF R,

DEBE S HA BIFRE RTEMN KJ %
&,

kb, A REWME L& SH R hRER KX
H,3#%H:

H=~H*—K (10)
B, E¥ e=H+i=H+ivVH —K#F 5 H
TUEEEE 2 iy KH LR THRRE 3 i
KJ ¥R, # KJ BIRRF LR HAHHEZX
4 R b T R . Bl SR (BP Sphere)iB LR K MIIE
Al HAMMEARBBRE.

Hoor, EROR A A AR R RIF OB LR
PR B R R VR B H .



564 o E E & B

F3%

T J=2HH
#(piny
L g Bk(Pin
(Saddle valley)
16/ B(Sphere)
(Minimal) t4Plane) K
[:5: Wi(Peak)

(Saddle ridge)
%( Pit)

H3 KJRIEEPHEEERD A

EXHRMJWH—MZERA:
P(a) =H* —aK,0<<a<< 1 an
M K=0 8 ,0(a)=0 R—EMPWL. HP
QOO=1HARTHE 2 FHEZXEHAR ]
Sphere) ; H* — K =0;
PO)=0FARTHE 2 PHHAEXBHIESH K
HIIEE8 . H=0,K> 0 ;
G (a)=0,0<e<<1 #ARTH 2 PHERE (L]
B MR TES.
%X&&:
J? = 40(0) « &(1) = 4H*~/H* — K (12)
& J =2HH (13)
B TZl P(a) HEE, I K=0 BT o B, B
FEH)H (K, LEWH KH Ui ERHHHEEZEX
BREMF ¢(@=0,K=0 EEERR KJ LIRE
Py K #IEEH.J=0,K>0,
KI HESENTRME « 5 ¢ WK KH &
S EER R, BN KM T S RES.

i F R, K f1 J BRSHRES RN .
|Ex| << 2Hey + €4 aa
|E;| << 2Hey + €4 (15)

XEAKMJIWERE ex 5 e/ L RAHBEAR
A%
g = & (16)
R X—EEN SR REFAAERETRE.
R, I RMTF KH fFF 5B, it R i
SHFMEEMEC, MC, F, K
ey = max{eo,mjnH}

€, = ex = 2A verageH + ey + €4 an

R, K RASENFTFRERERRERT
KH f5EfdR. BTHEER LHER T “ZI8R7
T B BT e, AT SR 43 T b0 3 B RS,

EHE LR TERENZN . BT KJ SR H
BHRME KH 5B X EFEMAR X, RTRHE T
ETEHEMEFHN KH FHEMEREX G
FTarEREH., B ATRERENAERE,
KH #5EER LW KJ FSEEREH.

4 2 i

EXHBITRT KH 58 KJ F5EH
FHERBERS. ELBEASHT N KH S5 5
BEE KT BRI HERAX. FCRAT
KH ZBEMEAEZRE KJ BATHAER. B
W ANFRERENAEE, FH KH 55 EEH
7> KPR LR — AR

£ % XM

1 Besl P J,Jain R C. Invariant surface characteristics for three-di-
mensional object recognition in range images. Computer Vision,
Graphics, Image Processing,1990,33(1) :33~80.

2 Cai L D. Scale-based Surface Under-standing Using Diffusion
Smoothing, PhD Thesis, Univ. of Edinburgh, UK, 1990.

3 Cai L D, 1990; A Consistent Zero-Thresholding Inequality for
the Gaussian and Mean Curvatures. Computer-aided Surface Ge-
ometry and Design, A. Bowyer (Ed. ),Oxford University Press,
UK, 1994:365~372.

4 Besl P ]J. Geometric Signal Processing. R. C. Jain, A. K. Jain
(Eds. ) Analysis and Interpretation of Range Images,1990:174~
175.

Bt =

BEMEC, 1 C, FAB/NES & M &,
€] < 0,04, < 8,0 = const e}
MHAEFHE B h™EayiRsh Exn R -
|Ey| = |[(Ci+ &) + (C, +é]1/2— H| =

¢ +8&)/2<9¢ 2)
Bl H I ZBH en LR
&y =90 (3)

EEHME K=C, « C, F=ER RS Ex A -
|[Ex| =[(C, + &N, + &) — K| =

ICié + o6, + &6, <
(G + |G Do + &7 €Y)

T J=(C}—CH/2 h=EME3 E; R

[E;| = [[(Cy + €D —(C, +ED/2 —J| =
IC6 — G, + (81 — €D /2] <

(Ci| + G 8 + &7 (5)



2714 EHKE. LT KH A K] fF S B — TR 565
HIEXPHFRU),H=(C|+IC;|>/2 15 €K>ZITI€H+€%1 (8)
|Ex| << 2HGS + & << 2Hey + €4 (6) e, = 2Hey + €4 )]

|E;| < 2HS + 6 << 2Hey + €4 )
B?UyKﬁJB"ngﬁeK*ﬂeJﬁ’?JUjﬂ:

#EFHE 1970 4E 3 A FHERE YEMBEA T AERES 5 H HXIRH S
TAHE. 1985~1989 EHRE R T EBREALEBRIGETHHNMEE L2460, 1989~1994 FFEX
Ef S REREA LEEMEFRFAFITENMETE AT RREMER.
T2 BIRE At BRI AR B, 1995 EREEHAEHENMFRERE HEHE
MRS FHHHR . ANRESE, CERISERERRL 20K, BH 8H.

1994 B & B

Notes on Zero-Thresholding of KH and KJ Sign Images

Cai Lidong

(Department of Computer Science, Jinan University ,Guangzhou 510632)

Abstract This paper compares the KH and KJ sign images in the context of the zero-thresholding at single and multiple
scales. A function in the real number field is given for implementing the transformation from the KH coordinate to the K.J co-
ordinate. It is shown that the consistent zero-thresholding inequality ex=22Hey+ ek maintains effectiveness for both KH and

KJ sign images. Therefore, from the viewpoint of zero-thresholding, the KH sign image is virtually a better choice for sur-

face segmentation.

Keywords Surface segmentation, KH and KJ sign images, Consistent zero-thresholding
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