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1.INTRODUCTION
Heal th vision technology is developing rapidl
extrancut rtihtei onal content of food. This kind o

on a di et to measure the number of cal ories ¢

and the machine wild/l extract thBhe ab@dsii®e amd
application is the recognition of i mage <chara
[ 1] Through this model, we no | onger need to s
the parameters of the i mage model

Reseaerlcaht erd t o i mage reco@ritiammd wiBg a raesitrnige

Nei gh®dwpuport Vect orSVMA ¢ hiamed ([KINN 5] uslinrnga Gau
Gaussian process, the conditalowaysf olbbe as atoirsnfe
Gassaopus&amore fl exi bmoeg emgtemed awi tdh s@ G[Ji7bhjut i on
[ 8[]19] , af[d10djp,d etlreed | mage object using the Gauss
generally usaes mpidelén ipnipdujteess t hat the pi xel ap,
to analyze, but it is not robust agaistnst baxtmwo
approach as iimmpptel tao molde| Gadsre model i ng does

but uses the cumulative distribution value of
repredsediytda he di st rhiesaut iodn pofxepisxelns.ahT omage

ot her i magepul Gamsedehnparameters will deter mi
We apply thipaul Gaumogdiednto the i mage data of

of which hasdadoaa. ndohemal magd is cropped with t
touch the object of theRGCGBmages.| mdges nadepicakt
the Gaopslianis tbkeepveED&dl dfhet lpa x el poitmte t hat
character of a red appKlILeDThnd at wdyeai mppt e
charact eirei sitmacgse obfy tu soipnugl at hneo dGalu.s sTihains cc har ac
bwistribution of empi ri calln CQDhFe icnaspeoionft tohfe di

apple and a ogwiddn dapglus,s wd et her the two [
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characteri autritdheromr erseta.rocphuyl d hmosd eGeaducsasni abnd ecnt i
i mages whether they can be recodmiezedrastue e
paper compiled in section 2 is a method in t
section 3, the obtaiinedernprdetlatriesul arse adids ctul

conclusion of section 4.

2.METHOD

We have image data of rred) panxde Oge eaefm. aTphpd eismanee

extracted in ann&&Bh mattrhxeloéments being pix
matrix is then convert ednismot ot haditd avtvdiéhlac e@r m
O N matrices wil/ be predGaedsi ahe Cbpuimat mom e

by the following algorithm:

|l nput
Owpixel empirical CDF value
0Ol ots of image
“Yeval uation pixel points

opoint of differentiation

Process

Step RAorovi = 1
Determempi t heal CDF wusing Equation
Evaluation of empirical CDF value a
end

Step Ret ®pmime of differentiation usini
Step Beterjnoiinnet tdhuest ngbBgo@ni on
OQut put

ycovariance matrix of Copula Gaussian.
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Red apple and grieenwea wpwietod pltdBdie. sWezecan cr ea
pi xel CDF for ea®©h ThemgeDHKefnon etdi ddry used in t
CDF 18 ven in Equation 1.

O w (1)
The point of differentiation in this case |:
the charactee obinheoifmagéfeTkntiation is det

t he Probabtiilan yF uncsttira Yy iPDé ). Thhd@diemutas dast ri but

used with the PDF function in Equation 2.

"Qaf h —0 p W (2)

witdhh _ 6 p 0 Qo alnid is the beta di[slt4r]i buti on
The KLD score measures how much one opportu

KIDbetween the tWwandi st reixiputeissresd Ob YWsOt he for
BOwil€— which is eduidstal eB D oitioe— . Note that

O 0 ©O 0. The bEtweebandeistributions is e

O 00 BOwli€— so that a ®Hysm@beHcal KL
VOO O 0w ©O Y (3)
Three different points are taken with the hig

At the point,wef dditfefrentiennet itahtei oenmpi r i c al CDF

with the equation given in Equation 4.

"oan K ﬁw() p o6 Qb ( 4)

with three points eafchdIiRfGBe ri ematgieg t Ina neef gBeert ear at
each red appl e &bddfgrteneen Gapupslise.anThceopul a i s gi

~ ~

6 ¢ B B & o I3 O B o (5)

wi thi s a nor maCDRut hi addmedna@aotovar. aMgxtsmatri

a standa€CBFRvmohm@b ,Q pitkBlE. Oe i s the cumul ati ve
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di stribgtios, iandrs of[ he&]r mMmalld8l]Praadat dr esti

carried omaxiumumgl it helDuheo otdo meeq thpoodi.mtn & i, s tt rhieb

Gaussian copula can be expressed as Equation
Q0 B B OOMmMH B QO ( 6)

Wi tachi s a PDF of GaWQd siisanmacrogpiuniaal ambdF of randor

2. RESULTS AND DISCUSSION

The data wused idattahiosf erxepderame ndrrasspi agplse o fn
pmteach. The i mages are exmtpaeacech timena nc orGBe rn:
row vectorp qqeafluen @ grapeen¢guvmmatri ces willln be p

this matrix, the pixel empirical CDF is const

3.Pli xel empirical CDF results.
One apple image yields an empirical CDF funct
pixel Theagesults obtained are 100Theempe mpicrail c o

CDF results of the red apple pixels are given
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FiguRedlapple empirical CDF for Red, Gr

I n Figure 1, we can see that in the R i ma
formed pwxd&dle&gtps xkel s ftrhoem flwWrdc ttioon2 5i5ncr eases.

i's used empriexeiln itnt e 2565ty il mt eromndlr a[s10G,0 t he
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t wo i mages i n9ti xfetl y tion clr5aB3ayg eAdihmm x &5 0 , t he el

CDF functiiovreliys fidalta Ilitmangeeasn sarteh auts e@ amodr eB i n
intervaln[tlhilS0dmpirical CDF function, it can
appl es i s nhoasrtgley pu sxeed sf,ormeaning that the red

ot her Himawrees .2 i s the pixel empirical CDF res

Empirical CDF
Empirical CDF

o

& i |

- s e 1 J 0 & = L Il Il L Il L 1
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Pixel of green apples Pixel of green apples Pixel of green apples

Fi guEep?2rical CDF pixel of green apples fc

The characteristics of the empirical CDF p
of red apel eod. dlohm nant mpgexeis |Jbh0@ h2z20® . The
usage i s altsmats noafl lreed itahgmmlees t henemipeéer Gec al CD
pi xel i nt en s2i2t5y] .i nltheer vearpimhx®wd CECDFgrHf®en Bappl e
same as dloags.r eddhiasp di fference in pixel di str
analysis. There are no other studies that hav

The next i's the result o f-p itxheel ppexiennt md intsot r

whi ch poi nt can best di stingui sh t he char a
Determination of PDF Beta wusing Equatsitdire 2 ar
resul tsTlwmaxiimerd.KLD vmagesathop,) R208,im&@Péds G

a pixels 100imab2s, at5@, x@hd B75, 200, 225. T
di stinguish the <charact eTraibsiteive& w®hHe rre€dsfudnds ¢

distribution at t hre epaocihnti noafged.i ff erenti ati on
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Tabl.e KlulLlebiabclker Di vergence for RGB
Kull back Leibler
Pi xel
R G B
25 4122 1.3 110.
50 1083 1.6 107.
75 39. ¢ 2.0 59. ¢
100 203. 7.5 65. "
125 567. 5.0 6.0
150 7561 5.0 89. I
175 3101. 5.1@ 112.
200 5581. 4.1 178.
225 15762 1.2 283.
TableThe results of fitting distri

Fitdisgribution

Il mag Pi xe
Red appl Green ap
R 175 Beta(0.570, Bet2a@40, 1. ¢
200 Beta(l.083, Beta(8.527,
225 Beta(2.343, Beta(49,66¢
G 100 Beta(4.086, Beta(0. 486,
125 Beta(8.580, Beta(0.519,
150 Beta(18,635 Beta(0.590,
B 175 Betl8(1l. 134, 1 Beta(114.61
200 Beta(224. 27 Beta(278. 8414
225 Beta(491.92 Beta(696. 78

but
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The fitting distribution produces a Beta dist
as in Eqabhteof2 4hows that the CDF function fo

di fferent. Figure 3 is a Beta CDF plot for an

, R175 R 200 , R 225
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The CDF Beta function in image R and i mage G

pi xel usage iIis differentnfoher®&di amppglkestaered C
empirical CDF of rbdt appl gs £epohpy ht®Ree tiAmtne nts
the red apple pixels increases at the empiric
the empirical CDF ¢&figaur&. 1Wandarriagluge® 2250 oii mt
The empiricathei EDFi butred aeapphéesofsgdethenaep
Gi maget he CDF faétmCDke i emmgi f if @ rle2rmbt, atn dp cG1rbt0s



