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OmennpBanme KaueCTBA PErMCTPANME MERIMHCKAX M306parKenui
L Brenenue B samady perucrpanan usobpancenuii

3ajiaua perucTpam

Perucrpamusa m3o0pakeHuit — ompeaeseHne COOTBETCTBAN MEXK Ty
JBYMS W300parKEHUSIMUA.
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Cosjlanue maHopam

Acrpodororpadus
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L Brenenue B samady perucrpanan usobpancenuii

[TonaBnenme mryma

Acrpodororpadus

¢ 2.

Single image showing 4 marked registration points. Note Image set combmed without registration, There is itle

the Jow SIN of the single image. This image is registered gain in SIN over that of 1 image because the unregistens
but mot comitined. features do not reinforce.

Combined image set after registration using the Shift ‘Median combined image set showing good registration
method when the Shear method should have been used. using the Shear method. Note the S/N improvement
Note residual field rotation among stars in the upper left compared with the single image at the upper left.
pant of the mage.
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Perucrpanust MeIuIUHCKAX U300ParKeHuit

3D u3 2D cpeszos
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AnaroMmuueckas pasMerka
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L Meroas: perncrpanun usobpancenui

IlocranoBka 3agaun

e A — «armac» u ero cermenrarus As,

o X — uzobpaxkenue(target). Haiitu ero pasmerky Xs .

HaiiTu npocrpancrsentoe npeobpasosanue(aedpopmarmio,
TpancOpMaIuIO): Tax: A= X.

Ompenensem Kacc mpeodpPa30BaHWii I MUHUMHU3UPYEM HEBsI3Ky M
MEXKTy N300paKeHUAMU:

Tax =1, M (Ty(A), X)

Haxomum cermentamaio X: Xs = ?’AX(AS).




OleHMBaHMe KaYECTBA PErMCTDPALMHE MEAMIMHCKHX W30Bpacenmni
Broegenue p 3agaty permeTpanun msobpacesmii
L Meroas: perncrpanun usobpancenui

OcHoBHBIE 1IATA

e Ty — KJIACC MPOCTPAHCTBEHHBIX TpaHCHOPMAIHii,

o M — mMerpuka MexKy U300pazkKeHusMu,
® Min — MEeTO/ OITUMH3AINH.
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Beefenue B 3aauy perucTpandn nsobpakeHuit

I_Te

Kiaccer Tpancdopmalimii

ZKecrkue(rigid),

nepeHoc + Bpaienue + Macmrabuposanue(rigid +
o addunnsbe,

o nesuneiinbie(deformable).

Piecewise affine, piecewise rigid. . .

scale),
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l_Te

.

Henuneiinbie jgedopmaliun

e Radial Basis Functions;
e Free Form Deformations(splines);

e Displacement fields, induced by physical models
Perynsapuzanmus.
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I_TB

Baxxknbie cBoiicTBa TpancdopMalimii

Ob6parumocTsb,
® CHMMETPHYHOCTD,
® COXpaHeHue TOIOJIOrUU(CTPYKTYPBbI),

® TJIAJIKOCTb.
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Ocobbie Touxn(Geometric methods)

e Pyunoe 3amanue Togeunbix coorsercrsuii(landmarcks).
o OrmpeziesieHne TOYEK W COOTBETCTBHIA.
e Oupezesenne TOIBKO OCOOBIX TOUEK (0BIAKO TOYEK).

Ming-Hsuan Yang).

Rigid registration 4+ landmarks — Orthogonal Procrustes problem
Affine registration + landmarks — Fast algorithm(Jeffrey Ho,
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[Tormmkcenpupie Metopi(Iconic methods)

MAX) = [ p(AT(p). X(6) do
Qx
e Mean Squares: M pys(A, X)

N (A= X))
e NCC: Mpycc(A, X) =—

DTAX

e Mutual Information: Mpyu(A, X) = H(A) + H(X) — H(A, X)
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L m

Tunnl n300parkeHmit

Mono-modal, multi-modal.

e llcnonb30BaTh MOIXOAAIIYIO METPHUKY.

[Ipenobpaborka uzobparkenuii(BbliejeHue Kpaes,
SKBUJIN3AIAS. .. )

e Cpesenue K OJHON MOJAJIBHOCTH K JIPYIOIA.

e MammaHOE 00y UeHue.

Bosmoxuoe kombunuposanne Geometric and Iconic methods.
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Bregenue B 3aa9y peracTpanuu usobpareHmi
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min

OnTumusarms

e HemnpepoiBras,

® JIUCKpeTHasd.
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L Menununckas cnenuduxa

Meununckas crenuduka,

e Pasuble MmonajbHOCTH.

e YBEpeHHOCTH B pe3yJbTaTe.

Pabora B peajbHOM BpeMEHH.

Perucrpamus 2D B 3D.

e Perucrparms MmemMOpaH.



L Menununckas cnenaduxa

OlennBanue KauecTBa PErHCTPANAN MEAUIHMHCKAX H306paceHuit

Heckonbko aTyiacos

e Bpibop mydmiero Habopa aTiacoB.

e MmuoroariacHas cermenTarms, atlas fusion
e Atlas propogation.



OmennpBanme KaueCTBA PErMCTPANME MERIMHCKAX M306parKenui
L Menununckas cnenaduxa

uacTpyMenTh

ITK(Insight Tool Kit).
Matlab.

e Demons registration.



OlennBanue KauecTBa PErHCTPANAN MEAUIHMHCKAX H306paceHuit

- Ouenxa xauecrra permcrpauun MeauuUHCKMX M306pascen i

KauecTBo perucrpamuu

Ecnu Xs ussecrna(ground truth).
e Dice’s coefficient Dice(As, Xs)

— o |AsnXs|

[As[+[Xs]

e Hausdorff distance H(As, Xs) = max (h(As, Xs), h(Xs, As)),
h(As, Xs) = maxaeas mingex, ||a — x||.
Ecaun Xs ve u3BectHa, TO HCIOIB3YIOT OCTATOTHOE 3HATECHUE
Mepbi(HEeB3KY ).

M (fAX(A),X> )

Hanpumep, residual mutual information.

DA
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[Ba armaca

TipoTox 7 Tix.
Dice(Azs, T172(A15)) + Dice(Xs, T27x(A25)) ? Dice(Xs, Tl,X(Als))-
di 3 = d1,2-£d2,3_

)

diz=dip-dos.
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Registration circuits

.
Exx, |

» EAX1 -

Exx,
e (50) e
Exlxz'®€x1x:

e IIpeamosiaraem 9To OIMMOKY AJIUTUBHDI (KT
MYJIbTUILIMKATUBHDI ),

e BoraucauTh Aedopmariun u Dice mo Bcem mukiam:
WA

€ax, T Ex% T+ Exaa = 3Dice (As, Tax, (Txix;(Tx:a(As))))

Eax, " ExiX: - €xaa = Dice (As, Tax, (Txx: (Tx:a(As))))
e Pemraem cucremy ypaBHEHWHIA.

DA
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- Ouenxa xauecrra permcrpauun MeauuUHCKMX M306pascen i

OnTumusarms

min || x||2
€y + €jt + &K — Di1j1k1 (1)
X =
Eic T E€jc T Eke — Dicjckc

N w306pazkennit, n3 anx K armacos. Torma E = N(N — 1) — uaucmno

pebep (memspectubix). C = K(N — 1)(N — 2) — 4amcio HApaBIeHHBIX
[WKJIOB JIJIMHBI 3(KOJMYECTBO YpPABHEHNIH).
e € REXI p e {0,1}C<E.

min||Pe — E||»
(2)
st.0<e<1.

DA
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- Ouenxa xauecrra permcrpauun MeauuUHCKMX M306pascen i

MynbTUIIIKATHBHA OIMHOKA,

min || x||2

logej, + logej, + logex, — log Dijik

X =

logei. + logej. + logek. — 10g Dicjckc
st. 0<ep, <1, p=1,...,E

Marpuna P pa3zpexennas. Isqlin.
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Results. Bes perynspuzanuu, pinv
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Results. AjguruBaas Mojesb
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Results. MynprunivkaTuBHas Mojesnb
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- Ouenxa xauecrra permcrpauun MeauuUHCKMX M306pascen i

Results

o Kuaccuduranus: npouuia/ue npouuta perucrpaius. ROC
e 3aBUCHUMOCTH OT JaHHBIX.

o [Ipumenenne st PETUCTPAIINAH.
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