Bers-,,( Haviavn -1t1- H/l3llozl

Si"!*a'l‘o veamn

® 027 ZECT AND MATERIAL FIGENFUNCTIONS = Contld.

Yoplacian eigenfurctions: ., THE INPUT SECHENT CAN BE
RECOGCNIBED o at leastd in a sta=
tistical sence = AS CHECKHBoARD-CLASE
OBJECT WITH m-VARME AVD
M-VALUE TEXELS, WHEN THE
CoNVoLuTIoN CGENERATES THE
EXPECTED |8 VALUES IN

S=~DIMENSIONAL FEATURE SPACE

W)Tu THE EXPECTED MUuLTipPL|~-
C"—TE ”01 NZ' b ”;9 FOR T”E
RESPECTIVE SPECTRAL RELPONSES.

Oélquc'.re) Zbe ihpu{' JeJ'me..t‘ ‘s
Mot 1'2(0211;'2e4( as a %a-&er:nl/oéjed
of thic" checks boared ludel’

L/ p”
8Note: The sdeal scenario Aiscussed

here ssused for explaining Fundan, ntal

QIEec{'J 0{ {ét foroacln. Wl,\.,' R:/‘y/)zz;’h}
£)e fcmc/amtn-fal fr«.’nciplu' 4o Q”chc(‘

'Wﬁer, ﬂf/;[irs[ Irz’z‘iu?”otye /mq:‘f Qo/oplL

Soncepts [nclur/[w;”éein,j Very c[u,cl %
Z4e J'q»,e/ .ff/arox:h;.-{—p[j_-e 4_{2[) widh i, a

'}
Limited disdacce,...” /m othe words dhe

‘?floroacé %«xf be ?eufra (ized 74,,2‘4!»« Zo

AC u.ftfu/ Wllfk ove v ust Aq;,,//( amore i(;,(,q(

o/;.rz‘-rzéuz‘[o»; qu;{ Pra‘a Ll {c't_r,




36" nd #Qmann

S'é"a ‘foVaa«,

-12- (1/13)]2021

w 03}}1‘7‘ AND MATERIAL E|GENFUNCTIONS — Coun?’ L.

“Laplocar eigenfurcdions: §) IF ONE WERE GIVEN A PERFECT

CopY" or THF IDFAL CcHFECKER-

BOARD-TEXTURFD SEECMENT
AND IF N0 NuMERICAL ERPORS"
WERF Po.ruBLE' THEN ONE Wowd
Bt ABLE 7o ComPuTE oMY THE
IEXACT &-TUPLE VALUES oF THE
IDEAL CHECHERBOARD ~TEXTURED
SEGCMENT, FURTHER) A PPERFEcT
CoPvy" WouLd ALSo LEAD 7o TUE
SAME NaMBERS oF CASE INSTAN-
g_E;-_f) I.E., THE NUMBERS oF THE

| © PosSsIBLE SPECTRAL MASKH RE SPoV-
SES: N N, .. NMsg.

Note : When f_ni171:_'7_4 jzw,,_{eg,m,,;

e e
——

f‘ba{' i< NOT a I'Per.fec{ C‘o,D;/IIore Z.LIIC

:,’a/eaz Je;%eq%} QPP[J[»,; élye Comwn Vo qu,’au
machk 2o all £2f2/7¢'x:[: 6t Zbe Jchk

583% fn't'} Che Cah ;{:22 obtain z_‘I,e e)(acll

('hcmlz exact) values for Zhe stoced
[a(eal ¢Z—i—"’[z” AN\” f/le:" €Xac+

humbers A/,, N;_/ - N[g- This s a Coh.ft?uf"(c
of the fact that the analysis and chavacterz-
Za‘I_L[oh o—f féc ZZV{M Je;%r-{' s J{I'ZZ

/
“amerely a statistlcal chavacterization, "




2 3butr) =

ﬂer-nd Hawmann

Sératovan

- /3~ 1) 1#f 2021

= O$Z£c7" AND MATERIAL Z|GCENFUNCTIONS = Cont' o,

:_Z_a/:/aczau e{jgfaucétoas: it As far as  ea ce o ts u/"q,uh-érr.r

&
&6Na

|&\‘v\; OC" d?,f,d.‘g Cq
@ Ny Ns'Np! Nq
d‘,, Qg a:;s' &
Nyl Mg ' Nis ' N
@ ¢3)¢6 7 €
@, M %M M

N,

2 C,

L]
Zlm+m)

—_—

7he 1 & unigue e-'[uplc.r
@y,.. Cp with Z2bheiv atso~
C.'n'l;o( Couwts Ail'ﬂ N'y‘

4
of observed case imgotanmces’ ave Comecrrmed

dink [cbulll brp Fraik df| vecagnieial
Cafes ir a gives Segmrnt belthg ava=
R T
i € WV = (Nu .“L/\/,g)' Crne could
Zhen detersmine whedbe, £hos Zuple [N

of

Z72eé(j Proy[hcihg P-4

7 i I IDEAL
s /VCVJ Jtlﬁvc’[«r fﬂ a Zzu/)lf//v

a class 4o be vecognized , [n 2his case
one would compave Il W [ and [| 0>}
an ol chasider| #h e dublel? divcididnkl
difperence, toe (oW ) [ mn Je=2y),

Feature points € have
been /ofol'e-.{ed hevre %o

2D (¢, cs)-space. 6) The a‘-fn/olc.r o(cfihq',y,}/ éive_!_:?_

Tllc rovvclpon:(:wi
DIRAC -{’uuc{:on

de-fo'».'uz ¢his spec-
Zval thl’.‘o’l {u-d.‘u

Can be wriédten as

”;‘ :fd.‘: &;

Nee)=

pafadss e el O ; otherwise

”(Q‘) Can Serpe
as detector -for the

(""",”)‘ cln cebkerboard
Segment elass,

uw«:guc_.sfcc{-ral YELPOHSLCS 01" Zbhe
Convolution mask determine _If’

Poéh ‘z'-f‘/PDJJlLJO’n al vectors {m

f'dl?nc'w.s{oha[ -Fea'lafc Sspace -

Agm’wl anZ] n the Cdeal Saii—[n)
PYfCJJtzf |8 pocnts exist. Ome
Could view Zhis odefinidion ol
2he prefeetd characterizadisn of
2be checkesbowrd Je}mrn'f as a

4 - /4
'Divac -Fw-cfc‘on where 18 "/aul.re.r
BN meae | s

¢¢. " w:*l) a‘loc:dfe.l "“m‘({f ”"

R Y
exisd in the 5= dimensional feature
space.




..ge)'ng( #ﬂmahn - |4 - H/I‘f/J.ozl

Séva i'DVa'n

[ ] O$JECT AND MATERIAL EICGENFUNCTIONS — Cont' L.

:{alolacfdbe{zeufunc‘l“lou:: 7) /” THE /JEAL SIT”ATION CON"

ot (7 17 ol SIDERED HERE, IT 15 PoslIBLE To
NCT._ =(c c
i | il ‘:' DEFINE THE EXACT |8 @, -VALUES
7 (2Mem+3¢) pt — 4
; =*:;7§ it %é Ca v PERFECTLY K TOGETHER WITH THEIR
z (211+m) o . Counts N; . (12 will be wecersary 2o
mlx '\ use DISTRIBuT(oNS P l"“;"*(] d:fleront
2 (sfem=3¢) p) _ _ CuBoid .
=~Csl_9 °f c.'? f-Valch Z“’ t[c'f'r'm“'»f G 7:Jrum &

|
' Sedimnrionat ©ocpace Zhat ic vicved
|
I as YcJéov\ adssciated weth ewie ol +be
|
| g c_a;u.) WHEN A NEW SEGMENT
[ MusT BE ANALY ZE'D, ONE MUST
|
| 5 CONSIDER FRROR ( 0R unceER-
Vz T Ic' i 8 & N
;‘m‘\ T‘A/NTY): mw SHouLd BE mE€ ;
i Nrde &
Vi L_“' 12 “N“ SHOVM QE "M:e.n Sptc:ﬁ'Ca//;/
! flﬂe a?u o l)c S 2o r-.'lt-! &
I’?éf'va[ OYE*L‘WM:*JC ql«ua( i i .F i T f i -f it

Case mecogmition. Case |8 d_‘—'lupzc of one of Zbhe I?/oo.r.u'élf
has Zh e associated 49ple

Vz/, - ’”',N""', M"“,"""'/", Cadses| involve Zierms lihe Zheic
2M+w ) = T3,

Cos scolecing £he Lired %) /"// 31»/_3/'7/ w,-l-/"f) 1;,,—/‘1/ 3w ‘/‘1)1

an o -fs"p'“: f“/s(r Compo =

Mewts  moand 2Mtm, Sag+ M 2n+tM etc. One st

anud aund 'YtP?aCt.'lJ MM 5;
m EE aud M by METE Fhe Wse INTERVAL ARITHMETIC whes
/,o:,,{—.’ m.s, e Wian. ol R R

dci!ef%:"f‘fj wlzrlerer a G?"'z‘hplg

}Da»,p{fy{uio 24 e cuboid
- 19 + ay
e B )

- 1& +48
x[ L S IPRER s

Co%/;la'}ct/{ 7£°Y a Wew J't;’hﬂtu‘/ z‘o

ée CZQJJC‘{‘.'?‘/( ‘YCPreJrh{J Oty of 1‘4(

specitec 18 C-=HFaple cases ov o7 .
The pointlduple, @ lier ' RS =

inside 2his cubold and 7 he 72“}”"‘ ({,72{) sketehes This Zssue
Zhug Iefrellni.r Casce l?- 1[?0,, Case I?, ry.

Wll Ch ol-yl-, Con.r:olev.'..J C' Qhr(Cj‘.



_?er-nd #a}wann

S{'rai’ oveamn

el 11 15]20 2

» os’}ECT AND MATERIAL FIGCENFUNCTIONS = Con 2'A .

°_z'a/9[a¢'¢"”' e";i’!f“”C{‘l—.D‘l:‘ ove 7-;) & eX4c£' /9 f" - zl“'/al(-f ave a_,—_,qm;./

Cn C\g

Cs'ﬁ\
x
x
x
X %l
o >
c3 x %% C"‘
x
C\ ke ol Ca

N
—
]

-SkC‘LLCL 070 cubocds o'F
six of the 18 possible
Cases cm our Eexample,
Thc Chbosc/: Gave Pro-
Jecz‘eo{ into [c c,)

T Space. 7he /)on"t‘.f
"reprthh'{' G—{uplf.raf
Pixels of o mew seyment
Zhat bave Pailed Zhe
“INSIDE-cyuBoid " fost,

Whenever a pexel
of a mew seqgment
6:.‘»'; analyted hey
an a.uoc:aful_é_:_:
Luple Snside cu=
bocol CJ, Zhe
CouNTER for C;
@ 5 incremented,

» Hil < < ¢ ¢ P
fo AC kuowu) L.e.) GZ-ICHCZ;C_?/ C},) C‘s-)j

= ,,,, /?. ‘;-Lr 'él’:c Puv/D‘)JC o-;e awal7z,'-)

en clau{.fyc’h; a new ?Nr—. Je;mm'é,

4

We associate uhcnz‘¢7m‘7 Indervals wedh
€ach component of all €, ‘-/«p/u/ using

the principle dewcvibed on Zhe previons
pPije for case 18, We view Q:“’ ads
Zhe center PoZni’i “ Iv?;‘::'cul’m"(

En f'd.'u.rn.rional J‘/baca 016':"19:"}

fhc hh(‘rv‘f'a"w*[tl ’Ycas'oh C; er CaJte a.’
C;"'[‘cf, cé ] X[v.c;,"c Ix
x[ c,.) iy |

<. e, C; is 2he Cartesian /prool«c.{-

of Zhe five uhcrr{a:n+7 Chdevvals
@associated with @, 't exact €ompo -
Nent valucs ., For example, L= C'; cf]
(s 2he H‘:Cry{‘ﬂih'gy Cmtevvall ashociaded
weth cf . Whes _‘i?_‘i‘_f?“’} @ C-tuple
of a mew Segment the TUPLE @
REPRE SENTS A CASE 2" wuen

C € C,: ) ‘:‘e‘/ whew € Lies cnssde &

£‘)8 cu boidd QasSsocigqtedd Wo'é‘ f‘: . Cg,' ®



