O630p MeToA0B OLIEHKHU
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AeHnc CymuH

Video Group
CS MSU Graphics & Media Lab



= BBegeHue

= 3-D Recursive Search Block Matching

= Multi-Pass TME* with Vector Propagation
= Latest TME Algorithm

= 3aK/o4veHue

* TME — True Motion Estimation

CS MSU Graphics & Media Lab (Video Group) 2
www.compression.ru/video/
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[I0OCTAHOBKA 3a4dauyu
‘L Paznnume 3anay ME n TME

AlNa KaXKaAoW TOUKKM P
kagpa 1(t;) HanTu
BEKTOP vV U3MEHEHUS
KOOPAMHAT 3TOM
TOUYKM MexXAay ABYMS
33/JaHHbIMU KaZpaMu

I(tq) nI(t,)

_— e ———

puwunH C. n gp., “"0630p 6104YHBIX METOAOB OLEHKM ABUXEHUS B
CS MSU Graphics & Media Lab (Video Group) LM poBbIX BUAEO curHanax”, Tematuyeckuii céopHuk “lMNporpamMmHble 3
www.compression.ru/video/ CUCTEMbl U MHCTPYMeHTbI”, 2008
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[TpynoxxeHmna TME
nn 3a4eM HaM 3TO HYXXHO

Knaccumyeckume 3agaun:
= Frame Rate Up Conversion
= Deinterlacing

Cenyac HaM Hy>eH TME pns peanu3aumu:
= MOMCKa 0bnacten oTKpbITUS

= BOCCTaQHOBJ/1EHUS (POHA

= PACrnpoCcTpaHeHus rnybunHbl BO BpEMEHMU
= NOCTPOEHUS KapT AncnapuTeTa

CS MSU Graphics & Media Lab (Video Group) 4
www.compression.ru/video/
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YT0 ecTb cenyac e,

WUcxoaH b Kaap

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/ Kaap 3 nocnegoBaTenbHOCTM OT KoMMaHun «Fufengda»
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YTO ecTb cenyac .
* ME 1 dunbTpaumsa nons BEKTOpoB™

i S
KapTta BekTopoB ME

CS MSU Graphics & Media Lab (Video Group) 6
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y P
YTO eCcTb cenyac &>

RAPHICS 1A LAl

ME n dpunbTpaums nons BeKTOpoB

Kapta LRC

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/
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= BBegeHue

= 3-D Recursive Search Block Matching
= Multi-Pass TME with Vector Propagation

= Latest TME Algorithm

= 3aK/o4veHue

CS MSU Graphics & Media Lab (Video Group) 9
www.compression.ru/video/
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McxoaHbin 3-D RS
Habop BeKTopoB-KaHAMOATOB

8-D RS (3D recursive search) ocHoBaH Ha Bblbope

. Current Block

BEKTOPA M3 HAabopa KaHANAATOB: V™3 Lot e

ﬂ‘ [:] Block in Previous Field

= HaWAEHHble BEKTOPbI ABMXKEHUA @
CO CMeWwEHNAMMN. y H

= (-1,-1), (1,-1) B TeKyLLEM Kaape  yur [T; A
N (— 2, 2)’ (2, 2) B npe'thuyu_leM Kaﬂpe x2X xX 1 X 22X —=

H-pos
= PAaBHOMEPHO pacnpeaeneHHbI ClyYauHbIn
BEKTOP C aMNAnTyaoun Ao +£3 nukceneu

[1na BbI6bODa BekTona ucnonblvetrcsa metounka SAD

CS MSU Graphics & Media Lab (Video Group) G. de Haan, et al., “Truemotion estimation with 3-D recursive search 10
www.compression.ru/video/ block matching,” IEEE Trans. Circuits Syst. Video Technol., 1993
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NcxoaHbin 3-D RS
CXxoaMMOCTb MeToaa

- Current Block
/| Block in Current Field

3 nony4yeHHbIX KaHAMAaTOB
BbIOMpaeTCcs BEKTOP Vs

C HanMeHbLen SAD. ya¥
y-Y]

Icnonb3oBaHWe BEKTOPOB-
KaHOMOATOB C PA3/IMYHbIX  y¥
HanpaBNeHWN NO3BONSET
3-D RS pgoctaTto4yHo 6bICTpO
CXOAUTbCA K peaslbHOMY S(X.0) - _Da( X- (X),,),
HarpasB/IEHUIO ABMXEHUS

B61M3K rpaHuL, 06bEKTOB

CS MSU Graphics & Media Lab (Video Group) G. de Haan, et al., “Truemotion estimation with 3-D recursive search 11
www.compression.ru/video/ block matching,” IEEE Trans. Circuits Syst. Video Technol., 1993

—-X
S,(X,1) =Qb(l— ( y )’t)'
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Improved 3-D RS
[1peanoXXeHHble ynyJlleHnd

[1ByHanpaBeHHOCTb [Nloapa3buneHne 610KOB
16%x16 16x16
SX8 SX8
16x16
4x4 | 4x4
SX8
4x4 | 4x4
CS MSU Graphics & Media Lab (Video Group) S. Li, et al. "An improved 3-DRS algorithm for video de- 12

www.compression.ru/video/ interlacing", Proc. Picture Coding Symp., 2006
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Improved 3-D RS
Pe3synbtaThbl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

3HadeHna PSNR ans socctaHoBeHHbIX (deinterlacing)
Kagpos ans ucxoaHoro 3-D RS, asyHanpasneHHoro (Bi3-D
RS) n aoByHanpasfieHHOro ¢ noapasbueHneM 6510K0B
(Improved 3-D RS):

www.compression.ru/video/

interlacing", Proc. Picture Coding Symp., 2006

C,;=0.3125 C,=0.2
3DRS Bi3DRS Improved 3DRS | Improved 3DRS
mobile 27.34 27.56 27.80 27.93
paris 31.91 35.82 35.89 36.33
352 bus 30.31 30.38 30.55 30.60
X foreman 32.50 35.77 35.97 35.95
288 news 42.02 42.20 42 .35 42.73
template 32.30 32.71 32.81 33.07
football 34.06 33.44 33.73 33.11
1280 night 35.15 36.10 36.29 36.48
X 720 crew 39.21 40.10 40.20 39.46
CS MSU Graphics & Media Lab (Video Group) S. Li, et al. "An improved 3-DRS algorithm for video de- 13
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Improved 3-D RS
Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

3-D RS

CS MSU Graphics & Media Lab (Video Group) S. Li, et al. "An improved 3-DRS algorithm for video de- 14
www.compression.ru/video/ interlacing", Proc. Picture Coding Symp., 2006
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Improved 3-D RS
Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

Improved 3-D RS

CS MSU Graphics & Media Lab (Video Group) S. Li, et al. "An improved 3-DRS algorithm for video de- 15
www.compression.ru/video/ interlacing", Proc. Picture Coding Symp., 2006
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Improved 3-D RS
i Pe3synbTaThl (3)

b S I -~ NS N ESLUI S Bl A \ x =
-"}’o:%" B S S I AN I R R R R o 3

I e | 40 BlBHTST DI
B3 166 T
i 6 19 20 21 22 23 2

3-D RS

CS MSU Graphics & Media Lab (Video Group) S. Li, et al. "An improved 3-DRS algorithm for video de- 16
www.compression.ru/video/ interlacing", Proc. Picture Coding Symp., 2006
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Improved 3-D RS
i Pe3yanaTb| (3)

Lo ot 4l

i P e T My

TR I e !
Imww45678910
| 13121314 1616 |

18 19 20 21 22 23 7/

» L

Improved 3-D RS

CS MSU Graphics & Media Lab (Video Group) S. Li, et al. "An improved 3-DRS algorithm for video de- 17
www.compression.ru/video/ interlacing", Proc. Picture Coding Symp., 2006
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= BBegeHue

= 3-D Recursive Search Block Matching

= Multi-Pass TME with Vector Propagation
= Latest TME Algorithm

= 3aK/o4veHue

CS MSU Graphics & Media Lab (Video Group) 18
www.compression.ru/video/
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Multi-Pass TME with Vector

GRAPHICS & MEDIA LAB

Propagation

Multi- pass ME Un-converged Blocks
Block Size =32x32 *
Search Center = PMV MYV Propagation e
Pass=2~]2
Pass++
MYV Converged Block? =
nall Candidate MV Set
o : Update Vector :

Large Candidate MV Set IS BT Dl es)

(Pass mod 3) = 0? (Variable block sfze)
No
v ~ Block Size = Block Size/2
/Feu ) /Fone
Block size > 4x4 P
v
S.-C. Tai, et al, “A multi-pass true motion estimation schemd 1§ MVF
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 19

www.compression.ru/video/ applications,” IEEE/OSA J. Display Technol., Jul. 2008
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‘L Habop BeKTOpOoB- KaHLI,MLI,aTOB

= Predicted Motion Vector (PMV) ? E@E =>.

= Update Vector Set: z&ﬂ B ';l

R

i U-Slargez 1 =1 :
us={ysm Vzisn o @% "
0 +1 0
U Ssma,u:{ (0) , ( 0 ) , ( :I:l) } Ha6op wa6noHos ans PMV
+2 0 +4 0
USlarge:USsmallu{( 0 ): (:I:S)‘( 0 )‘(:I:S)}

Habop BekTOpOB-KaHAWAATOB:
. — y — 2 . — — :
CSH (X, t) = {V|V =PMV (X)+ U,U ¢ US“i
tion scheme with

S.-C. Tai, et al, "A multi-pass true motion esti

CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 20
www.compression.ru/video/ applications,” IEEE/OSA J. Display Technol., Jul. 2008
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GRAPHICS & MEDIA LAB

i Bblbop BekTOpa

MV (X, t)y=ag  min (e(V,X,1)), 1 < i< 12 — HoMep npoxoaa

VECSi(X,t) MV — pe3ynbTUPYIOLWNIA BEKTOP
X —6noK
t — HOMep Kagpa

e(T/_), f,t) = z WeightAD(T/j, }_(Z-,t)/blocksize
1,7 Eblock
AD(V, X, t) = abs(I(X:;,t) — I(Xs; + V.t = T))
— —
0, AD(V,X;,t)< 5
welght =31 5 < AD(V, X3, ¢) < 30

2, otherwise

| (fij, t) — 3Ha4yeHue Y-KOMMOHEHTHI LiBeTa B ToYKe (i,j) Kaapa

S.-C. Tai, et al, "A multi-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 21
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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[lpMep NCNoJs1Ib30BaHUA

GRAPHICS & MEDIA LAB

METPUKU NcKaxxeHus (1)

Pe3ynbTUpytoLLEE NOJIE BEKTOPOB A1 PA3HbIX METOAOB:

Ncnonb3oBaHne metpuku SAD (3-D RS)

S.-C. Tai, et al, “"A multi-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 22
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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[lpMep NCNoJs1Ib30BaHUA

GRAPHICS & MEDIA LAB

METPUKU NCKaxeHUs (2)

Pe3ynbTUpytoLLEE NOJIE BEKTOPOB A1 PA3HbIX METOAOB:

[MpMEHeHMe NPeATOXXEHHON METPUKM UCKAXKEHNS

S.-C. Tai, et al, "A multi-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 23
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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i CXoAMMOCTb aJiropuUTMa

BekTop Anga AaHHOro 6noka cunTtaeTcs
KUCTUHHBIM>», KOl'Aad

= e(f,)?, t) <T; Ty =5+1/3, i — HOMep nNpoxoaa

0, block;,, > 88

= AMV(C,N) <T, T = {1, blocksize <8 X8

AMV(C,N)
= abs(MV(E, t ) X — MV(IV, t )x)
+abs(MV(C,t ).y — MV(N,t).y)

CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 24
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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‘L PacnpocTpaHeHne BeKTOpoB

[olyYEeHHbIE KUCTUHHBIE» BEKTOPA
NpeanaraloTcs coceasiM B Ka4yecTBe KaHAMAaToB
019 60nblUEN rNaaKoCTU BEKTOPHOIO MONS

be3 pacnpocTpaHeHusa _ C pacnpocTpaHeHnem _
S.-C. Tai, et al, "A multi-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 25

www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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Pe3ynbTaTthl FRUC (1)
Vectra

GRAPHICS & MEDIA LAB
VIDEO GROUP

S.-C. é.fg !%SA multi-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 26
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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Pe3ynbTaTthl FRUC (1)
Vectra

GRAPHICS & MEDIA LAB
VIDEO GROUP

S.-C. T;II,QSQ,RA multi-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 27
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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Pe3ynbTaTthl FRUC (1)
Vectra

GRAPHICS & MEDIA LAB
VIDEO GROUP

S.-C.Prl;?,)gt%%egmulti-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 28
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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Pe3ynbTaTthl FRUC (1)
Vectra

GRAPHICS & MEDIA LAB
VIDEO GROUP

S.-C. é.fg !%SA multi-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 29
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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( 'y | <7\

Pe3ynbtaTthl FRUC (1) &5

i Vectra: cpaBHeHne MVF

CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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PesynbTtathl FRUC (1)
O6beKTMBHOE CpaBHEHME

GRAPHICS & MEDIA LAB
VIDEO GROUP

434 SAMND of sequence VECTRA 4x4 TEMCMSE of sequence VECTRA

B 1800
— — Full Search — — Full Search
------- 3DRS 1600 | [|| »==~~=30R8
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S.-C. Tai, et al, “"A multi-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 31
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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Pe3ynbTaTthl FRUC (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

DNV C

TIST TAME )Y

S.-C. é.fg ﬁ,sA multi-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 32
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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Pe3ynbTaTthl FRUC (2)
Bus

GRAPHICS & MEDIA LAB
VIDEO GROUP

TIST TAME. Y

S.-C. TI,%?Q,RA multi-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 33
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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Pe3ynbTaTthl FRUC (2)
Bus

GRAPHICS & MEDIA LAB
VIDEO GROUP

UBALIW

v 1
5

S.-C.PFEQQt%%egmulti-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 34
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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Pe3ynbTaTthl FRUC (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

DNV C

TIST TAME )Y

S.-C. é.fg ﬁ,sA multi-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 35
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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i CkopocTb paboThl

TABLE |
MOTION ESTIMATION TIMES SPENT IN 3DRS. TCSBP AND PROPOSED
MPMVP ALGORITHM
Time (sec/frame)
3DRS TCSBP MPMVP
Sequence
BUS (CIF) 0.317 0.037 0.145
FOREMAN (CIF) 0.315 0.036 0.074
VECTRA (CIF) 0.305 0.038 0.116
FOOTBALL (D1) 2.186 0.264 1.143

S.-C. Tai, et al, “"A multi-pass true motion estimation scheme with
CS MSU Graphics & Media Lab (Video Group) motion vector propagation for frame rate up-conversion 36
www.compression.ru/video/ applications,” JEEE/OSA J. Display Technol., Jul. 2008
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i B biBO/bl e

= JIOCTOMHCTBa
= BblcOKkas cKopoCTb paboThl
= BblCOKOE Ka4yeCcTBO pe3ynbTaToB B CTATbE

s HegocTtaTok

= Hannune B adJITOPUTME HEOHEBUAHDbIX
IBPUCTUYHECKUX MOPOroB, 4TO MOXET OrpaHN4YnNTb
KJ1aCC BXOAHbIX OAdHHbIX

CS MSU Graphics & Media Lab (Video Group) 37
www.compression.ru/video/
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‘L CopaeprkaHue

= BBegeHue

= 3-D Recursive Search Block Matching

= Multi-Pass TME with Vector Propagation
= Latest TME Algorithm

= 3aK/o4veHue

CS MSU Graphics & Media Lab (Video Group) 38
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» OueHuBaeM B3aMMOAENUCTBUE COCeaHUX
6/10Kk0OB

2. [ponsBoauM Knacrtepusaunio MHOXKECTBa
BEKTOPOB-KaHAMAATOB AN YMEHbLUEeHUS
Habopa

3. OueHuBaeM TME no 6n0kaM 8x8 n 4x4

Dikbas. S., Altunbasak. Y., "A Novel True-Motion Estimation
CS MSU Graphics & Media Lab (Video Group) Algorithm and Its Application to Motion-Compensated Temporal 39
www.compression.ru/video/ Frame Interpolation," Image Processing, IEEE , 2012
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‘L Ob603Ha4YeHnd B CTaTbe

BBOAMM anoCTEPUOPHYIO BEPOSITHOCTb MO
BEKTOPOB:
P(Zy = I|Dy, = di; Iy—1) - P(Dy = dy; I—1)

D, — vector random field
d;, — one of its realization
7, — scalar random field
I, — one of its realization

BekTop awxeHus (MV) HaxoamMTcs METOAOM
OLIEHKWN anoCTePUOPHOHIO MaKCUMyMa:
dy = arg maX(P(Lf — [4|Dy = dy; [5_1) - P(Dy = dk;\lk_l))

d
Dikbas. S., Altunbasak. Y., "A Novel True-Motion Estimation
CS MSU Graphics & Media Lab (Video Group) Algorithm and Its Application to Motion-Compensated Temporal 40
www.compression.ru/video/ Frame Interpolation," Image Processing, IEEE , 2012
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[1lpeocbpazoBaHue

‘L (PYHKLMOHanNa

d), = arg;nin(zlk[n] — Il +dP + X D) ldn] - d[l}|l2)

leN,
Mepa KayecTBa BeKTOpa- Mepa pa3nnuus
KaHamaaTta (Hanpumep, SAD) cocegHux 610KOB

N,, — Habop n coceaen (4 nnu 8)
|I-|| — EBKNMAoBa HopMa
A = 204, 0% — pucnepcus pacnpeneneHms

Dikbas. S., Altunbasak. Y., "A Novel True-Motion Estimation
CS MSU Graphics & Media Lab (Video Group) Algorithm and Its Application to Motion-Compensated Temporal 41
www.compression.ru/video/ Frame Interpolation," Image Processing, IEEE , 2012
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OueHka B3anMoaencTeus

GRAPHICS & MEDIA LAB

coceaHnx 6710K0B

mEE__EER
s Comam

{1 T]
-----

A
I . L e :

W “ Tt s R
L e TP
McxoaHbIW Kaap KapTta rpaHuy
(a(n)—g@))? Ep()—Th

w(n,l) =e 261 min | 1,e
A

Mepa B3aumoaencTBust 6510koB n u 1 BDM (oueHKa uckaxkeHuns 6noka)

Dikbas. S., Altunbasak. Y., "A Novel True-Motion Estimation
CS MSU Graphics & Media Lab (Video Group) Algorithm and Its Application to Motion-Compensated Temporal 42
www.compression.ru/video/ Frame Interpolation," Image Processing, IEEE , 2012
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Habop BeKTOpOB-KaHAMAATOB:
bnokn 8x8

GRAPHICS & MEDIA LAB
VIDEO GROUP

Previous frame Current frame

Dikbas. S., Altunbasak. Y., "A Novel True-Motion Estimation
CS MSU Graphics & Media Lab (Video Group) Algorithm and Its Application to Motion-Compensated Temporal 43
www.compression.ru/video/ Frame Interpolation," Image Processing, IEEE , 2012
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Habop BeKTOpOB-KaHAMAATOB:

bnoku 4x4

GRAPHICS & MEDIA LAB
VIDEO GROUP

j+1

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

Current frame

Dikbas. S., Altunbasak. Y., "A Novel True-Motion Estimation
Algorithm and Its Application to Motion-Compensated Temporal 44
Frame Interpolation," Image Processing, IEEE , 2012
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GRAPHICS & MEDIA LAB
VIDEO GROUP

‘L [1poLiecc nomcka BEKTOPOB
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Dikbas. S., Altunbasak. Y., "A Novel True-Motion Estimation

Bnoku 8x8

45

Algorithm and Its Application to Motion-Compensated Temporal
Frame Interpolation," Image Processing, IEEE , 2012

CS MSU Graphics & Media Lab (Video Group)
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i Pe3ynbTaTthl FRUC (1)

TABLE 1
OBIJECTIVE MEASURE COMPARISON OF THE PROPOSED ALGORITHM WITH EXISTING ALGORITHMS USING CIF/720P VIDEO SEQUENCES. PSNR
DENOTES THE PEAK SIGNAL-TO-NOISE RATIO AND SSIM DENOTES THE STRUCTURAL SIMILARITY INDEX.

Ref [19] Ref [64] Ref [63] Ref [55] Apple FCS [67] Proposed

PSNR  SSIM PSNR  SSIM PSNR  SSIM PSNR  SSIM PSNR  SSIM PSNR  SSIM
News CIF (90} 32.884 0965 32969 0966 34671 0974 3494s 0975 36873 0979 38.214 0.9584
Stefan CIF (90} 23.885 0875 23770 0870 23.048 0.825 24324 0888 27860 0913 29157  0.942
Foreman CIF (300) 27.243 0832 28171 0846 28557 0846 20191 0865 32584 00914 33252 0.940
Mother_danghter  CIF (3000 37405 0949 36607 0944 38105 0953 38726 0938 42245 0976 42708  0.980
Mobile CIF (300 21401 0842 22541 0872 22549 0873 23113 0890 28608 0951 28994 0957
Highway CIF (300 28973 0784 30645 0791 20966 0795 31.245 0805 32998 0919 33450 0922
Crew T20p (3000 26734 0771 27115 0764 26937 0768 28330 0816 34141 0969 3662 0962
Average 28.361 0860 28831 0865 29119 0862 29983 0885 33617 0946 34348 0955
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i Pe3ynbTaTthl FRUC (2)

TABLE 11
OBJECTIVE MEASURE COMPARISON OF THE PROPOSED ALGORITHM WITH EXISTING ALGORITHMS USING CIF VIDEO SEQUENCES. PSNR DENOTES THE
PEAK SIGNAL-TO-NOISE RATIO AND SSIM DENOTES THE STRUCTURAL SIMILARITY INDEX.

Ref [66] Ref [19] Ref [38] Apple FCS [67] Proposed

PSNR SSIM  PSNR SSIM  PSNR SSIM PSNR  SSIM PSNR  SSIM
Football (b)  (260) 19.71 = 19.60 = 22.74 — 23033 0634 24140 0.746
Tt (300) 25.69 = 25.38 — 20.58 — 31798 0917 34920 0956
Garden (374) 22.14 = 22.56 = 26.96 — 33061 0974 34368 0976
Mobile (300) 21.59 = 19.57 = 25.00 — 28608 0951 28994 0,957
Paris (1065)  27.80 = 28.05 = 33.53 — 33819 0975 36341 09584
Container (300) 35.32 = 38.65 = 41.87 — 39518 0980 42995  0.988
Average 25.38 = 25.65 — 20.96 —  3le40 0909 33626 0935
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= JIOCTOMHCTBa
= BblCOKOEe KayecTBO pe3ynbTaToB B CTaTbe

= /IHTEpecHble naen OLUEeHKM BECOB A1 BEKTOPOB-
KaHAuaaToB
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i CopaeprkaHue

= BBegeHue

= 3-D Recursive Search Block Matching

= Multi-Pass TME with Vector Propagation
= Latest TME Algorithm

= 3aKJ/IlOYeHume
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i 3aKJ1ro4eHue

Noen AHTOHa 3ayecoBa:

= HaZ0 BblOMpaTb BEKTOP B 3aBUCMMOCTUN OT
TOro, YTO Ha UCXOAHWUKE B 3TOM MecTe (LBeT
POBHbIW, FPaHMLIA, TEKCTYpa)

= HY>XHa MepapxXuyHOCTb

= HyXeH y4eT LRC npu noucke BeKTOpoB
(B aononHeHue Kk SAD)
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