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ABSTRACT

In the puper some results of investign
tion two dimensional trupnsform, C-mutrlx
and filtering of textures ers presantsd,
Weé present also sowe resulis of the np
pliocntion of C-matrix to a4 ssgmentntion
technique, .

C-MATRIX

Let L be 8 mono or two=dimensionul di-
gorete signul wnd D be jtas runge.let's
make 4 partition of D by a subaet 3
whose dimensions ure less or eguul than
D's,For each element of this partition
let'n compute the absolute minimum and
maximwn thut +the signal exhibitas within
the elument itself,

Let S be orderwd wet of the elemunt of

u purtition,thus § is a string of guwdru
ples whoss first two elaments eingle out
thu element of the partition aver the
signal Tunge, und the gecond poir indlea
tes the nbuolute miniwws and neximum of
the signol within the element iteelf, 1n
other worde $ in nothing Lut a poasible
description of our signul wnd thin one
13 us rougher as larger are the dimenslo
ng of the alemant of partitions.

Let © be # mutrix in which the row indi
cnte the dimsnsions of the ARet relutwd
to u pnrtition nnd the columna of which
tndicnte the "dynamias® or the signal,
Leit's delina dynumiow of the signul the
dilference bLatwewn the absolute maximus
and winimum that the wsipnul exhiblits
within u certuin subnet.

Buch wlument of thiu mutirix lndicoatss the
trequency,for n given dimension of the
partition { row ), with which the 8ignal
exhibited u certuin dynumivs, arder of
the column,

Phe C-mutrix is nothlng but u tranaform
of eignals from which we muwy extruot
gome Peutures of the examined signal.

In the vuccessive newctione we'll {llustra
te the rules for extiroting the features
of u sigmal from C-mautrix.

FEATUKE EXTHACTION FROM THE C=-MATRIX

The increwunt front of the signal is repre
gented in the C-mutrix by e set of pointu,
suy 3., thaot we determine by the following
ruluu* for each row of the C=matrix we
gonpider tiie elewunt ¢ &C 80 thut ¢ 0
und Kemui. ha W
The do. rewent front of the aignul is repre
genled in the C-mutrix by a set of points
thut wetll cull $3 the slemént o 5§ are
axtouctuwil from C=mutrix by the following
Tule: Cor euch row of the Cem we gonnider
the eliwent « g such thut ¢ >0 und Kemux
and § # 31- h‘“ LN

e chuntont zone of the ulgnil 1v repre
sultbud in the C=m by a sat of pointe thut
we'll oll Py obaw clenunts p gl wroe extra
Glud Trom =@ by the rollowing rulet let
p.= u; G, 1o whice o rero dynumics corre
sjons " Luw uluant ¢ yU,

Tow Lot cbowent of Yie ordasrvi st P pro
vidws wa thv oduousion of the costunt

wone of tuv wignul,

11 the inereesat and the deorsment [ronta
of the aljn.l e wouils we ey oxtraot
from the C-m & set of pointe thut we'll
c¢ull U3 the wlement 4, ¢D are extructud

from em by thue rules let o ® o « let's
consider for euch coluwn K of =M the ole
menta ¢ __i¢ O and hewux, .
GLhiel raetuihts of the uignul cun be eusily
extruciod Trum the J=m and in the follow-
ing we'll glve u wxumple of 1,
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Flse 1
SUKE APPLICATION OF C=MATRIX
& ) TRXTUIE AKALYS1S

Texture iu u temn for the outlook of u sar
fuce, 1% 10 onu of the evuwniiul cliniructe
rivtic fentures of oJecto. Texture L. .on
ulderwd here un having approximately & re
gulur aputliol diespgoel of 1ts elenwnts,
which ure roughly the swee whd wordover
muot of them are included in the visuunl
field too,

in thild paper we propose to use The shupe
of the plwev nnd spatlal treguency of it
in tne vioual Fleld in order Lo clasuwlfy
tuxture,

A0 wa huve shown in Lhe surlier puragraph
wa ure ahle to extruct from the C-m many
fanturen of the abpnal, for inatunce:
shnpye, emplitude, uvimmetry,period,eto,

It ahould be purtlculury intepesting to
note that wa meke Lhe scuntion obf thwe viou
nl dwld wrea Ly arew Lo, our method, is
not relictun to the dirvoetions of seuntion
but it dupsnds otily on the ahupe of ploces
wnd gpulinl Creguency.

For instunve we connider the urtificlial
tuxture in firs,2 frow ity C=-m i possible
to wxterael the shope ol bhiw plece, Lhe wa
plitude wnd the purliod.Moreovar 115 we chu
ngw, in artirdeind way, the sputicl fregu.
wncy of places in the visuaol field we obt
6in u new texture and & ditrerent C-m,seu
Tigsls Let's compriuw now the d-m of tig.
2,4 1t iy posnible to obuerve thut thae
shupe and the uwmplitude of the pleces are
‘absolutsly tie same bubl the poriod Lfneve-—
ane chunpwb us well uwy the gpatial fregue
nclen do,

In our previous work we just intiroduce the
Cwtilter thut le wble to discriminate siyg
naly which differs In freguency or huving
dirferent amplitude causes in u natural
wiy thael C-Fllter io used Lor exirueilng

arvuB covwlnd by u Apecilivd tuxtura. By
an uppropriute seluction of the slze of a
window 1t is possible %o obtuin by C-fil’
tration only ureas covuersed by this texturs,
Abillty of extructing objact from textured
buckgiound by CU~fillbering 1s 1llustrnted
in I'if. 4. Average praynecs ol this pencil
and the texturs is neurly tie sume.
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b) SEGMENTATION
The method thut we propose coneits in a
prediouted of uniformity on the windows,
thut |t wssume "true" value if the dynani
g of the slgnal on the windows exoeed u
pertain threshold "wrong" volue on the
other way.
The dynunicr we retain more interesting
18 that relative to the contours of tihw
objlects. '
In fuot we oonsider such dynumicu 8o thre
shold for our method, to choipe thiv dyna
mics we use the C-transform.
For this reason we represent the C-m in a
space ¥V where on the x~uxia we report the
dimenslon of tnw windows und on that of
:thu y-axis tha frequaency. On thte spuoe
we will Bo many curves au are the dynumics
ahowed from the signal in examinution,
Between these only some of itham huve u mu
xime, widle the othars huve u trend growl
ne, or deorensing.
we cholow aup threshold the value of the
first curve thut show u muximum, The x of
the muxlmus show the dimensions of the wi
ndow on whigh to execute the scuntion.,
W#e exescute & horigontal scantiun witn con
tiguous positiona of the wlndow uw long ws
we dont prove ihe predicate ol uniforuity.
Wlian this 1o proved we execute » wcanlion
from thut point, on the four direcliona.
‘It is wusy to show ihut the lour directi-
"on we tilk ubout allow us to gonnider nll
the submutrices contlguoun that mukes an
object and thut they show the ainimus num
ver of dirwctlong because thut will be

possible.The algorithm ullow um to selen’
the object from the ground to know their
poeitions in the matrix, and the numbar
of thu objuots we found in the matrix,
Ao exunple we report a dipitized matrix
%12x512 to 64 grey level from which
throught an wligorithm, showed in an othe
work, we have extract a mithoses fig,5,.
In fig.6 we report the graphic of the
C-m and in fig.7 the final result.
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COMNCLUSIUNS

Experimants presented here confim
propertley ol Jen 10 u two dimenni
onnl cude und it showed aleo the
possibilities of upplicution of G-
Tiltering in texture clupsificati-
on und dlseriminution.

Some interesting poscsibilities aluo
8@18 up the applicution of C-filter
to wilrnctlon ol nbean wibhoses rhd
gd, megntation tdchuiqud.

Pretiminary regulls Seea very ¢nodu
raging and more detag)led gnalysrs
oi thas aapiicativn oF Cefiltering
IS ufoep resgalcl.
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