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Mupamupga n3obpa>keHnia

Mupamuga npubavxenuli (annpokcumupytowme koadnuneHTbl), nrupaMuaa
ownbok (metanusupytowme koapdpuymnentsr). NMupamnaga Jlannaca (Tonbko
nupamMmga owmnbok, KOMMpeccus); rayccosa nupamuga (Tonbko npubamxerus,

CUHTE3 TEKCTYP). j
- 4
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Apple Orange

Pyramid Blen

Ob6bennHenne nupamug Jlannaca.
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2D Haar mother basis functions

Non-standard Haar b functions for 4x4 image
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(d) (e) ()

(a) normal brain; (b) 2-level DWT of normal brain; (c) 2-level DWPT of normal brain; (d) AD brain; () 2-level DWT ag
brain; (f) 2-level DWPT of AD brain.
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Mopdonornyeckune onepauun

OcHoBHblEe NOHATUA

* Myctb A — HekoTOpast 0bnacTb Ha BruHapHOM M306parkeHny,
a = (a1,a2) € A — TouKa, €ii NpUHaANEXaLLast; NHTEHCUBHOCTb B TOYKE @
obo3zHaumm Kak v(a).

+ O6bekt: A = {a | v(a) == 1,Va 4/8-connected}.
* ®on: B={b|b==0UDb not connected}.

« Casur: A, ={c|c=a+z,Va € A}.

+ Otpaxenne: A= {c|c= —a,Va € A}.

« Jononnenne: A = {c|c¢ A}.

* Cymma: A+ B={c|ce(AUB)} =AUB.

« Pasnoctb: A— B={c|c€ A,c¢ B} = AnBC.
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AoB={2|B, CAlwm AcB={z|B,NA° =g} um Ao B= ()4
beB
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AoB={z|B.nA#otwmAsB=|J A, =] B.

beB acA

wm
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AoB={z|B.nA#otwmAsB=|J A, =] B.

beB acA

Dilation
Original

2 5
oo 00 00
o0 00 00
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KoMMyTaTuBHOCTb:
AdB=BgA AcB#Bo A
AccounaTnBHOCTb:
A®(BUC)=(A®B)U(A® ) Ae(BUC)=(AeB)n(As(C)

(AeB)eC=A6(Ba(C)

J1BOCTBEHHOCTb:

(AoB =A°@B (AeB)° =408
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Shaip Peak

Eiosion

Top—hat Filter
Preserves Sharp

Peaks, Improves
Contrast

4.@
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Emenesivoe 3.B. (CAO PAH)

latte ned Beottom

Bottom—hat Filter
Preserves Sharp

Bottoms, Improves
Contrast

D

1 anpens 2021 ropa 13 /22




A®B=(AeB)N(A° e B,), rae
Bi={b|beB,b=1}, By={b|be B,b=0}

wm
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CermeHTaumna nsobdpa>keHni

OcHosbl
» Cermentaunsi: U R; U U | B; = R, Bce R; cBsizHble, B; — ¢oH.

L RZQRJZQVZ#]
* Q(R;) =1, i=1,n, Q- nornuecknii npegunKar.
* QUR,UR;)=0Vi#j.

MpousBoaHbie

o = = rat 1)~ 5@)

Y O
2
O = Bt - f@) = fe D) + @) -2 )

« V2f(z,y) = f(z,y) + £/ (z,y) =
VQf(-T,y) Zf(x+17y)+f(x—1,y)+f(x,y+1)+f(x,y—1)—4f(x,y)

Ao
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Mpumepsr (M13)

OpuruHan:
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BuHapusauus no noctosiHHOMy nopory:
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YeTbipexkpaTHas spo3us:
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l‘IeTpreXKpaTHOG Pa3MblKaHUE!
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Opuirnnan c npegpigyLueli Mackoii:
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JBapuatunaTukpaTHas apo3us:

Emenssxos 3.B. (CAO PAH) 1 anpens 2021 ropa 16 /22



Macka (25 sposwuii n 200 gunatauuii):

¢
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Opurunan c npegbigyLiei MacKoii:
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Bbigenertble 0bbekTbl (pasmbikanne x4 u x10; 237 n 9 obbekToB B nose
COOTBETCTBEHHO):

/
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Toykn — nannaacnaH, nnMHnun, nepenagbl — rpagneHT

Prewitt

wm
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Rabinsan

wm
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Vi= (0 ) = (fl@+1,9) - f(@,9), fl@,y+ 1) — f(z,7))

— Lines of constant ¢

T (03>d2> ¢)

wm
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Mopdonornyeckuin rpaguneHT

Emenesivos 3.B. (CAO PAH)

Morphological Gradient
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Bbigenenune rpanuny

Canny

® PasmbiBaHne U306paXkeHnst rayCCoBbIM PUILTPOM.

® BbiyncieHne HacTHbIX NPOn3BOAHbIX I u Iz// (Pobeptc, Cobenb, MptonTrT,
LoG, DoG...) n komnoHenTos rpaguenta: M = /(I,)? + (I})?,
) = arctglg/,/]g/c.
Moporoeoe npeobpasosanve M: My = M, ecnn M > T, vHave My = 0.
Ob6HyneHne HemakcumanbHbix M no HanpasneHuto 6 (no ABym coceasim).

[MonyyeHne aByx nmoporosbix 3HaveHnii: My, n Myp,; Ty < To.

3anonxeHue nponyckos B My, no cocegHumM 3Hadenusim B M, .
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Prewitt

Emenssxos 3.B. (CAO PAH) 1 anpens 2021 ropa 18/22




_ #w.nm@ 7 m.mw 3

DoG




Canny, 0 =5, Ty = 0.8, T = 0.95

A
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r=xcosf 4+ ysinfd

D
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Distance from C

D
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OOGHapy>xeHne nNpsimbIX U OKPY>XHOCTEN

'Y/
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MNMpeobpa3oBanue Xacha gns noncka oKpy>KHOCTEN

(x—2) + (y —yo)? =12
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TpexrvleprlM MaCCuB B C/lyHa€ HEN3BECTHbIX UEHTpPa U pagunyca.

<]
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File Edi View Math Help
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BuHapHble n30bparkeHns: nTepaTmBHblE AnaaTaLum C MOCTPOEHMEM MEPErOPOAOK
B MecTax 0bpa30BaBLUNXCS MepeceyqeHnii.

Watershed line ~ Catchment basins

D
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Bunaptble n3obpakeHusi: npeobpasoBaHus paccTosHNl

D
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BunapHble n3obpakeHus: npeobpasosaHusi paccTosiHmii

Emenssnos 3.B. (CAO PAH)

1 anpens 2021 ropga

21/22



B obuiem cnydae: pasnnyHble asropuTMbl 3anosHEHNS.

Catch['nent basins

—__Watershed line

wm
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Cnacunbo 3a BHumaHue!

mailto

eddy@sao.ru
edward.emelianoff@gmail.com

Jlntepatypa
» Gonzalez & Woods. Digital Image Processing, 3rd edition. 2008.
» Gonzalez & Woods & Eddins. Digital Image Processing Using MATLAB, 2nd
edition. 2009.

* http:
//www.imageprocessingplace.com/root_files_V3/tutorials.htm
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