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Abstract: Three-Dimensional (3D) multiscale geometrical analysis is the technological fundamental for the processing of digital visual
media, such as images, videos, and geometrical models. Its objective is to efficiently represent the point singularity, curve singularity, as
well as surface singularity presented in those visual media. This study first reviews the research advances in two-dimensional (2D)
multiscale geometrical analysis. It then elaborates on the development of 3D multiscale geometrical analysis for video according to the
capability evolution in capturing singularity and nonlinear approximation efficiency improvement of various transforms. State-of-the-Art
3D multiscale geometrical analysis is classified into three categories: the extended multiscale geometrical analysis from 2D basis
functions, the multiscale geometrical analysis based on 3D basis function, and the multiscale geometrical analysis based on spatiotemporal
non-local correlation. The basic ideas of typical transforms are thoroughly discussed subsequently, and so are their nonlinear

approximation efficiency, computational complexity, advantages, and disadvantages. Meanwhile, this study also presents a general review
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on the development of the 3D multiscale geometrical analysis for geometrical models. Based on the study above, the development trend of
the 3D multiscale geometrical analysis is forecast in the near future.

Key words: multiscale geometrical analysis; sparse representation; survey; video; image; geometrical model
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Fig.1 Basis function diagram of smoothlets transform®"
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Table 1 Nonlinear approximation efficiency comparison among different transforms
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Fig.2 Diagram of ghosting artifacts
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Fig.3 Frequency band division diagram of three-level temporal filtering with (#+2D) structure
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(unconnected pixel). Ay B, 3C Ak [S4] % FI — Ff 81 [ - J5 [9) [ B B VT P (simultaneous  forward-backward block
matching) >R FEAK AR AR 32 1) LA, I 58 H 5 2wt b i3 B 45 35 {8 B B 4 N B I [R] 2 AR Ao, i K 2 2% i
AR R AR FR (K0 ) 1) BT HE 3R 2 19— - 470 N B I 8] 2w U (B 4(b) B 7% ); SCHR [ SOKE STHR[54] I 7] 24 & 8¢ 1)
R B0 21 T A% 2R B SCHER[S ST BRARAZ ) Ak V13 S50 6 1 1 B SR T 5 SCR[ S 41/ Bty ) 4 R DE 8 7 v
FRAR A S i b B L (B 4(e) o), E 5 I N H K /NITIZ Bl Al T R (variable size block matching), #2712
) [ et PRDRE S8 DA B I ] & 95 PR 806 AR T, 0 T VETE DR RS Ik 1) 1/2 5 35 5 AS B8 S TR ) 2 A, B A A St
AR ¥ R ECHEAT AR AT A AL B, 2 MCTF Ji5 (1) R (145 5 LG AR AN 2 40dB~45dB. I B, B TG ZRR /1N i3 2 1 o8
RN AT T Z2BRACAE T YRS B AT 1 1K 22 WA G, FE I [ 24 88 1) 2003 A e 48 T, JR I 2 A 3 A
FHAAT @ EBaimeE A G ERETK MCTF KM@ & HEA H &l 258 /5L cn
Daubechies 5/3 A1 9/7 /NpiAE); Q) LG R MARERAR R AL BL.

INE = LA&S T @@ *—®
(OFERI S *-—0
OFBERES H

(b-a)2 o (b-a)/V2

2a/\2 | \

|
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Fig.4 Connected pixels and unconnected pixels of motion compensation temporal filtering™®*
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FE 55— 7 1H1, SCRR[56,57 18 8 SCHR[54,551H BN IR /N 2B 4 U5 S 38 T 5 R SE LB IE 7 Heak i 5 ik
BT 172 B F VB BN BORE i SR SCHBR[58,59 K SCHBR[ST]IHS B Xtk — B iR m & 1/4 3= F1 1/8 1538.2003
4, Secker [ 3 T SEME T AR OOUI 4R T 5L AR T 5 AN AT IS S T ) X MCTF HE%E LIMAT
(lifting-based invertible motion adaptive transform).i%AHE L HL A5 1R i 1) R & M, AL RESE LRAIF MCTF 754> 8015 %
T FRORE A A T AN AR T T3 1) /DN i, mT 8 2y e B SR T TR FH (918 SR CP RS AR AL L {7 S A
TR A T P R A5 70 S50 RIOE Bl Ay T H 55000, 3k R B B0V I U B8 e T B HE S FE ML RSl b, SCiik[62] 8 30 T A K
HFTRIAZ 2y [ B LIMAT (1 5% Wi A5 78 &8 0 F 1 WA KR40 6 Ik ] 4 PR 3 7 A — 2 11 78 S SRR [63 138 ik
O 4 T 1) BB (update) 57 42 T R Ay SIS (¥ I [1] 4 953 )7 72 UMCTF (unconstrained MCTF), BE
R FE KA N 25 1A 5 58 MICTTF 2% 48t 19 28 400, th mT 8 AR ] P4 A% 45 J 2 2 A [T ) 3 36 AN i) 14 7D 99 5 R 43 i 45 74
Ty AR BORAE PR TAE P 1 MCTF REM I8 IR & AR 2R B2 02 = T 1/8 R REJE1) MCTF (¥4 23
AR /INEOH 5 R A

A58 —J5 1, Luo 25 NI 2001 4515 UK 5/3 /M1 N MCTF; [F]4E, Secker 25 AR 7 LIMAT J79% >R ]
T 5/3 Nk SCHR[49,59,66 14 25T 5/3 /N ) MCTFE B HI A0 S04 i, I 38 5 K b Sz 56 45 SR8 Wi 7 1 () i
FoRBE I BT EE T RN MCTFE.#, J5 82 W55 T4, W0 SCHR[49,56-63], K2 HUR A 5/3 /NlifE A
MCTF (48 Hek%. 53 A0 A7 38 53 W 55 3 ot 56 1 9/7 /Nl () MCTF 3EAT T 9 9%, 401 SCHR[46,67,6814%  H 2 1 T 33
IR, LA S AR (¥ 22 A AT T 103 R 2 I 2 455 200 A0 1) 388 T o R 39 2R AU, I s AS R 1 R0 45048 1)
G A7, T T SCE A0 1 R AR IE I T By A 4 Sl AR P 1 .

A5 = 7 T, SCHR[46]4F 2001 4F & IRBEH T 18 328 R (motion thread) ML, e B et — B W EBAE N Z3)
If) B T A R ) — R AR R (I 5 FToR) AL CIER b B T — — 20 1 4% 25 LLAh, SCRR[46 1K AR E Ba1% %
VB R —ANIB B R ML IR, MK 5 2 BRI 5 vh LA A IR 382 1) n MR T I (1) ME A
H T ris S R I b IXFE AR EBAR M 2 1 BAR ZHTEMIE 8 8 R T LU S 318 118 ) 4 R R Ab 3. 5 5
HR[54,551AH Eb, SCHR[46] (0 1) 4 g N gE— . i3, AR 4538 30 28 R A DI ml AR LR PR JH A 7KL 5/3 AN
9/7 AN]SR S T R R s B )t B SR AR R R AR R R 2 R SN T BB &R
% L IL A2 AE MCTF SEUE ), 138 21 2 22 4 v (1 908 38 250 236 O AR i, 32 S R MR I IR 20 6 32 5% i

IEFGHR

=2 51
L S LB R iERAG =

Fig.5 Example of motion thread™®’
K5 izghdkroane

SCHR[68 A X — AN R REAT T eheadh, LR A St onf TR A AR 2B I8 B 2 R 28 i (it /2 45 1) 2 IE B R
(KI5 32, 1 ET 6 28 1 ith i Bl S 045 32 s ), 0 JLs 3l 1o 52 T4 il PR P o 160 4B 3R A 0000 00 AR AR 0T
U IS B RS nl (L AR IE AR 32, B 6 585 5 Wit eb iz Bl s 145 3 B s U D AR 3208 2 1 4 1 5 1) 17)
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TR IR ER KL A 5 ) R AR ) KA R ER I R BEAT P 5 0[] IR, SCRR[69] W4 HH T o 1 38 AV i 4
EHH T NSECREBEARER B RN L ERR R,

)4k -39 T 45 44

——

500 21 5201 -1 i
EZSIRIES EAUE 2 ElBuz:2te

Fig.6 Example of improved motion thread filtering!®®

6 Sk 38 B 2 2R IR VR g
SR, T 18 AL SCHIR[46,68134 42 SCHR[69],7E. MCTF ol 2 o #8 if5 EA T8 45 EAR R AR E AR R N 2 3 AR
BRI AL I G SR B AR SRR T HL 208 Bl 1) Dk 2 UG FORE FE I, SR [49,56-69155 AR AE AR K M
BN R BAG F06 A Foi AR AT T (a1 7 T C TN A) (B BB I R T C R AN T B B 1, AT
U AR W REBUG R A T B (B 7 TR E SEOFT D). BRI it A AR T 2 R Ly 5 2k 2R A Al 2, X AE B
EANBE PR AL de A7 A8 B R AR 5 B RV SCHR (707 1 P i T SR v A Al R R 1) AU A L S
MR 71730 3ot 7 TGN A 5 ST A1 [ (1 R B0 2R O e /N A A R 2 A8 5 SR AR 2% 1) L (E AT R A0 e A

| B SS
[ sz

| RS

T

Fo F Fon

Fig.7 Deviation of predict thread from update thread
K7 PN e 2R ST 2 R M

Xiong %5 ANU2VRI LT Barbell o £ /N Bl AR #3500 M fif e T3 i 0, 3 3 2 St A o oAE AR 3% (o
8(a)H £y W 18 3% x ) IR T B B, R Ehv a5 1) 5 P i 1) 45 5% 010 o0 R 45 3% 11 ek 2 45 A Dy JE TN 6 % 3% (o
B 8(b) £ IR AR 3% xo) IR BB B, AR A AR B BT AT R R PERUAE 22 T Barbell pRBCR A28 HY.—Jy I, Bk i%
THERM —AMERE G S5 TR HT, I LU o 45 20 A 000 158 72 B /)8 v 0 28 00l (1 SE A1, e 3 2 g
BRI T4 53— 05 0, %7 VA W JE 5 0 AR IE SR AR 3R 22 SRR A8 R AT e IR AL B, SO AE TN 8 R 5 SR 4R R
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Fig.8 Procedure of MCTF based on Barbell lifting wavelet!’”!
8 JLT Barbell 27/l ff) MCTF 3 f217

T SR R 2 I AR (A 30 2 R T I B 45 8. 25 53 IRF 100 4 AH DG Ak, T AS A DB 38 2% B 1E AT 56 1 v 11 1 J
K 1, TR ARAE AR e ) 1E A M, R R AR IS B B N A RS L BT Flierl 28 AJFJE T — R A0 72777
o SCRR 74138 — b IE AS I8 Bh AN AR 3, T8 MCTF 43 i o — 2250 8 9 10 48 f0 25 3 7 51 Bk ol 39 Bt A5 e
(incremental transform), 3 F) F X K17 F1 25 A0 5 IR 7 38 4l A8 3 1) 1E A2 T D 6 s 4 R RE O, SL MR RE AL T DARS /K
N R AR A% 1) MCTE (R 1342 30 52 2% (K7 410 0 A WA 28 SCHR[ 7514 STRR[ 74110 B 1) 44k D808 R FE ™ e 34 172 15 3%
K BE SCER[ 761K X ()38 Sl Ak o8 51N IE A I8 Bl M 28 3, ek 5 (0 Pk RERS AR T LA 5/3 /N 2B 4% 1) MCTF,
SCHR[ 77138 — 2545 th 18 B o) 22 16 R A S 14 15 32 4 A A58 TR A 6] (vertex-weighted graph), DLt o JEAl $2 H
—Fih ¥ 25 W] 29 )R (subspace-constrained) A8 3, #1151 17 SCHR[ 74110 BE 2 45 T B8 . STHR[ 77170 S 56 45 3R 38 0, LA A
T Ae R K-L(karhunen-loeve) 28 #t (AT T 51 1% 45364 9 11,56 T Barbell 4271/ () MCTF
BRI FMEAR R AR % MCTF J7 kAR e s e« MBiR 7 B ) See ik (1 P

SofF55 2 5L/ MCTF 1) 3D £ RUBE S0 BT U, FH 8 46 /0N 8 38 P 334738 3 Al VR i T S 8 B3 17
b SRS 1 ) R A A, T I P M R S AT o] A 2 A N TSP RS T AR M i 5 B0 MCTF PERE T R
JTVE T il AR P2 /N i R 4 1) SRR R AR IR T TR 4R 45 5 028 11 2 1k A 7 0% 3R, 1 AT 26 1) T 2 3 T 16 7
15 5 76 23 (A3 h 88 55 /NI R B A e 3 b A A AR B HE M R (B T P B FZE0E R
JE I (0 B 5 A LA AT g st 5 2 ATt T K 00 25 D 9 R A VS A 2N ) R A A A TR 08 B A T
TR T v A Pk (I8 B A v Tk

Ty A BN G F 7 0 S R R X 2 2 W) A% A AT 0 B A P S PR AT IS A T L) A B

© PERREERSMROT  httpy/ www. jos. org. cn



KAEE 53D % REIJUT AT Rt & 1223

AH F/NBAE P R RAERE RO TR AN D B (H R X KT IR AN AR A | R
A R 5
S RV A B AR P (38 B Ak v U R I R B R A PR R SRR I & R AR AR B R I N E
AR ST T AE:
o B4, SCHR[8214E 2000 FEHR T — RN T 5 T B Ji v (low band shift), JF 3 T4 1 RHI AT FT B A4
T K B W AR AT 1 40 U AT R LR A T PR 1 AMB TG 0 24 BRI 2 2 i e L
3ASCPRE AT 1 /Nt AR 3, 4R U5 T 5112 Bl 1) o 6 2 /N o0 A, o] USRI — IR 43 A 2 s R AR A
W I R R R R AR SCHR[831ZE IE KL il B3R T 56T LBS [H38 sh Al v 4403k, Ho v i 13 A &
MR 5 B T A R A R R R R R KAR 10.3%, M E R TR R R 10 5.3
HR[841 MU A I JZ R SE M 4R H T — B isdt 19 LBS 7325, 18 s G VN A 05 2 R 4 i AT T S s
B2 SCHR[83 1A T 70%, 45 18] 5 2% S5 AR T 60%. 3 1 37 %6 S8 AR e 2 01 B A S AR R, SC iR [8573E
W7 s R A IE B A T P R AR A R B R AR S e R AT AE S LRI T SCRR[84]10
& PR R bk

o 5 1 RAM T TR BB R L @R I, AT B A 16 /N 2 BOR AR AL (/N i R 00T
Ml — ) AH B% S B4 (phase-shifting matrix) 156 582 K B 5 vb A 0 i 52 HH AT AT AL 67 O 4 B0 30— 25 Li $2 iy
T TR 58 % /N TR S E A 19 MCTFE™ 55 Jb [l I, Andreopoulos 26 A B804 i) FY 28 B ) 9000 4
Rl B30 A — 2 I AT 7 1R A [R)AH 7 17 TG 75 R R A S PR RN A3, IR 2 tH T 43 )2k 1) LBS B AH Y.
) MCTF S BT R, A7 58 MCTF /N33R 45062 2 ik v 1) B A B AR 48 715 7 WL SCiBk[90,91].

BT FIREET MCTF (4 3D £ B LA 43 At AAR 3875 /b 5240 ¢ B B FUHR O, an SCRR[92] 18 IR 1 21 =i i
NBEAR Y MCTF [ 3D 2 )R 40 7 SCHR[92-9411H8 T 35 T B R 3248 1) MCTF ¥ 3D £ RUE 4T, 3¢
BR[9STER R T 5 T JUBh & 1t TN (CELP) (1 3D 2 RUBE 43475 SCHR[96]52 21 2D % 5 [n) i #5% 1) JB R e vk 7 —F
FH T s T S, e At P =l ¥ 50 7 1 I B, T AR T (++2D) SR B T 1 2 40 HEER AT RE TR 3D 2 RNEEARHT
A FR 3K 28 T A AR X AN, A SCAAS P I S R 11 155 4 1] 2 3] AH B 11 SR

S5AREEES YR 2D 2 REJLA T4 e, BT MCTF [®RCSRH T 38 sh 4 M2 RN () 4E 1D /Nt
A7 25 B N ) 0 A% A U2, 6 AN AN W) Sk AR T B 3 A5 s 1) R T, AR ik D T I SRR 1 i R O B R B A SR
D50 (Cn V& 2(b) 7 ), 0 1T St 35 48 v T 7 4 () B A T R ) R i 3R s A e, T R AT A A A B R )
3D AN SCHR[97120 0 S8 T I A A 15 DRI B W A I R AR 41 R, 1 Football, ¥ 7K T~ 5 % T 77 1) (¥ 250405 AH
DA T VR G IR R] 5 16 (R G 5 T A AR R 88 B TR AR 410 b, 2 Ay o, 508 AH G 1 14 58 55 %8 Ll AR fe . R ik, 6
T E (Do) 85 R IR 2 (e+2D) 85 46, 35 JC i R R BT A T 51 75 A6, 5 5 /N AR e A8, H R A e 2 6] ik
% RS JUAR 53 17 19 AE 2 M 20 1 B 19 BB 4R

3 EF3IDEZHMIDZRELAS

HI T RS EAT S22 1) 3D FH A A SO WA 51 P 758 £ T 5 AL R A 7 S5t T (0 11 9 v 4 8 D4 5 AR e it o
2R RS (K gt T 2 o T R A1), g S B R R A7 A 1R SRR DGR AR A S ey 3 e i TR B O LK R st AR G Ak
FE T R I IR SR A S0 W A A S IR (1 A e MR T RE )t AR B B RE S I N U R
B S L5 17 20 A7 D8 98 1R 22 300 AR SORG 9 AL 3K A5 PR (2240 R O 26 T 3D 2L ek 50K) 3D 22 JURE LA 23 #r.

AT Afi3R 3D 1wy S BRAT SCHR R SUROE T 3 288 e J i

S5 1 RWE T T AR (R A S S BT 70 e, B At A2 K 3D B ol 7 DA Ak 2 BT DX (B 1] 10 B ), B A DXk
AR 58 ROBE I R 5 T 1) (A3, AT ph 22 90 0% 40 H R ABUACH A R (14 5 1] 435 JGL 0SB — H ¥, 3CHR[98]
X 2D B O P AR B AT e AE 3D HLH (Fourier)38i g SC T 442 T bR BOM! 3 2 B b £, — 5 73l 42 1) RURE AN
7 100 (R, AT AT SR 5 — AN RURE S R 58 T 1o (RO 4000 2 G e g WA (¥ 3D i HL I 15 AN ]
TR T bR KR 3R i A e HE - 3 A e BRI A3 31 3D 2 JRURE it e 28 £ SCRR[991W 2 % 2D B IS 9 g, & AT ek
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T PR A7 3 < B D O e 1 RE AP, P e R A R B D) K A R AN BT DI AT S AR I
PR K, T T RE 12 T 10 R 0 WA (1 e L AR SRR A RS RURE R (1 3D B U5 1) AR £ SCHk[100] 24
MRS EAEW] 3D BY D T C? EESE A e i 1 ]k 3] O(M ' ogs M) Il Il 2k M SE ST B

Fig.9 Singular face in spatiotemporal cube Fig.10 Diagram of 3D frequency spectrum partitioning!®®

9 IS AN (1 A S Bl 10 3D il 43 i Y

B o A 0 A AR L 5 R, I S AR A BE IR B O logom) LA PN HL, 3 B R 2 18 BT AR
PEAE T RFE LT A7 TE A 28 TR B A 15 AR e (1 AR 28 S8 35 39K, 3D 1S 3D B D3k i) TU AR 243 40 04 40 AN
208. A b, SCHR[161E /T 2D % B I 1) J7 1) 98 9% JE AR 3 1 — b 3% THD % (surfacelet) 2% 466 1 €, FH ¥0 I 214
(hourglass) iU 25 20 73 25 H AR TV oy, 00 FH oy 10 90055 JEL T3 P AR5 2808 0l 45 R0 B SRR B0 4 37 7 [l B 4%
2 KRNl )5 B AT LEPIIR 2D J I BB (AT o ) IR R 56 5 W8 @n- a “FTEH - oy P THTREAT I8 ),
TR BY i Ay K)o et FR G B 11 B s el T 2R I A e 5 A A AN (A AT U B R LY 3D BY D) R T 87%. 10k
A1, 7 1) P A B AN ARAE T SR AR 3 5 3D 135k 28 48 A7 A7 [R) PR A0y 23 26 R AT b ok 40 T 3R TR &,
ff T AL AT L 4.02% [ TL 4 R0,

[16]

Fig.11 Frequency band division diagram of surfacelet by two sequential directional filtering

Bl 11 Surfacelet 1% ¥ J5 [ S AT 37 ) 5507 i 43 7 2 Pl U

2 SIS AR IR JE A B o 3k A B LA ) A 11 35 R 50 S AR e, G0 OB /N B (dual-tree wavelet)
T 1D XU /N EE AT IR VR £15°, 245 N£75° )5 [0 IR 48 77 7, SCRR[ 1011 sk B AR L4 Rk 3D /N kE,
BEAS KU NI HE 4 N TT 50 38 AL Ge /AN SE 21 k. — 2% 3D U /N 43 745 31 28 A 145, B A 17l 1T # i
TRV —NMRE E 7 ) A DG AR L ARtk AT 4 L /)N i JE (steerable wavelet) g i 18 i U7 [ 4 {H oA B S IR D8 B
Ti] P 3 428 1) SCHR[102)7E s BE il 10K 22 ]ORE 23 B A SC LT (Riesz) 248 # A 25 A 38 H 6 28 /N o i s 1 7
W BEAT T AR 6 7 3D T i 20 /N I8 AR i AE 40 R HL PR S E J v AZ AR e kAR T i B BT AR i O T ] R R
3D XU /N AR 4 B 3

A T AR R A 1 IV AR 8, bR R AR T LA R B A AR AT A AT 4 O O A
S D S TR A 38 A 8, W A R A% R I A b S 2 i AT SRR D T 2R 3 SRWF S AR I A S B T 2
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ST O T K e R A 2 I TR AT . SCHR[ 10314 B = 4t 1) = 3 AR 43 D — R A T U, IF X
T ALAT AR 2 1 FL IS 25 1F W3R (spatiotemporal regularity flow, i #X SPREF)J [ (gl 52 B J5 A8 Ak 45 22 it /MK 5 7))
518 3 280 -y SPAT A W]~ x-¢ SPAT T AN y-¢ AT R W Can B 12 FroR) i il x-y AT R M2 fe 1 3
1) 53 A1 MO T8 2% 10 205 1] AR A (o), At 193 T 5 200 T A4 ab IS P 06T 48 A 7 R A A 35 6 AH I 198 15 DU 77 1) 44
T TE AT /N e, ATT SETRRT i 181 37 7 FR A R s

N
N

(c) x-t *FAT I
Fig.12 Diagram of three kinds of SPREF!!%*!
Bl 12 3 2023 D0 W 7 1 7 s P 1%

SLUG 45 R 7R 2T I M AR R B 0T LIMAT AR, —J7 11,0 T ORAE AR e i) 1R AT, b3 75 30 25K 1n)
I IR F I R N AN BE Y IUTE AR N 2 AR 5 IF HL BRI i s Al v A AR 55— 51,3
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VATV TT 1) TCE 20 1 T A R 15 A0S Sl 15 0, O X P 4 A2 2% SO R AN IS Bl R A AT LI A 7 VR AT AN RERS
By 2 75 BT £ i T 7 7. SR (1041 WA P 0 A% 5 i A S AL 87 L AT 5 4y B e )y, B AR 114 DG I 3 B
(matching pursuit) K i g AL (0 1 B T AN I, I A 5 V5 00 12 A6 20 f 2 ORI ds ) 1) 0 7 F R PR 5 Ay 8L

It 4, Chandrasekaran 25 AU K #43 3D 22 SO SR BT 7 102880 02 A 3eom C2 88 1 2 S5 ol i 8¢ v v
3D A, M0 S5 B b R AR A A A A S D B I g IR, SCRR[10STAE 7. 17— N5 A BB 7 5 4k B
(K Ji 5 bR BT S T B T b S R () R 4 22 RORE LA ) T ——/ N T (surflets) 223 4 T+ 3D 5 T2, 5L 1 B 4K
B 13(a)s B 13(b) Ao, JEH i 2D A7 55 i T w328 21 e B O e 0P 002 3 DX 3 ) L, 32 st R 4

., 3CHR[105]7% RE B /N & T T 27 G B BT A s Bt 17 SR AN A /]S T e R 0B 15 7 10 75 9, LR A
R 2T o 0T 2 80 AR KA A T B R 47 ) i o 0 1% 55 o 8, AT R i /0 9 i bRy B Y 9 DX 4 AL A/ T

PRSI O(M ™), T HAT € e S 47 57 1 T 3D 43 H OB B M0 AR LR M AR O(Mmin 2243,

(2) (b) (c)

Fig.13 Basis function diagram of surflets transform!'*")

13 Surflets A% 4 5 g $i s 25 1)
4 ETHRZIEFHEREXMER ID ZREJLADT

A Ay IF -0 8 2 A R, b SO 22 RORE JUART 43 AT B8 DAy A 70 ) 40 50 0 44 st %) P 45 R0 0 it (A8 A 25k 190 i
F78.2005 4F,Buades 25 AUV IL: P {5 1 0 0 3 A7 A A 55— 8K Ak A 1 B AR DG Bk O AR S A Gk
(non-local correlation), B, 4% 71 11— /N ERAE AR 5 (5] — BG A AL E A A AR 1 SR B LA AU il 2 . S0 el 48 R
S SCHER[107] BB 70t 2 B - e 1450 25 v 77 S ol T PR SAH DG, A 1 T DY 48 25 18] (0,2, 1o, ) HY B — /M 2 3
TECL R xRy Ay 25 10 4l AR ¢ Sy Bt 1) 245 AR T 38 7R 22 48). 3% I AL — MR A AT A7 e S 3 4 e D08,
i HALAT AR N EAEAE 3D AR Ja i hH S L BRI 3 1R — A F ISR 15 FCASAH AR 10 3 A IS A L A5+ AL
[T S T (it 1 14 9T 718 ) AR T, I U A /I U0 A5 A IR S 43 %) B 00, 30 2 18 FEL v A 460 55 10 B S 43 1 5 1R 40, 38 TR vk
[F] o 5 6 8 2 PRI AR AR R A 5 i 13X P R 8 55 AR R R 6 S AR O M. T2 A ke st R IR T A T R G AR JR A O
Sy M RN 2 FURE 43 BT 1) 78 ke SEVRRL S SO LR 8y 2T I 2 R R B AH DG PE 1 3D 22 ROBE JLA] 43 #.

2007 A, SCHR[110] 1 DR AR R 3BAH DGtk 51N B4R b 52t —Fp T R 1) 3D #4846, oAz 0 SR 2
B HA B AL BB F Vo 78— AL AL e — MR T 51 (T ARAE — AR 51, T He B AT AT 23 B9 3D /)
WA T ARG F A R AR 2D k(B L) A=, 2l 58 3 4R s g ReRE— P4,
FLARR B RN T FRUE 2D /N AR 4 A0 2% L8 3 /N B e AN B A7 R0 Bk i e A7 e B BRI GoR A 1D Mk
HAAHEL T M7 3R n 68 JJ 10 2D 2 REAS e, 4 2D 56 B0 AR e +1D /N3 AR e, )7 28 8 21 B 5 (1 JE 28 1 i il
B A0 %A e R B AT 24 R D IR B — R mxn AR R MEMR T O W IRERVE(W IR E 1D R 5k
L, SCHR[109]4E 2011 4E4 H T — B 5 M A 1 B 4% 4% ¥ (signal-dependent transform, & #% SDT), 3= 5 AR 2 off
G 53 Y G kT 43S B ) A RO T e 48 2% 1 2 A 55 5 B A v B AR ARL R | DR SR A e B s 1 Sk S e B
[ I 5 2 5 B e JCARR AT o i, 308 177 SR FH X SR AE 1) B2 06 4 BT B b K-L A8 3. AR SDT J vk 7E ™ 4% & X EIFEAR
M2 R T, 0 Bt 808 2 Bk iy AR e 7E IR e b A L BN T Sl J 3 AH DG 2 A 1 SEAR, (B A5 25
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Fig.14 Diagram of non-local correlation in video cube
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