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Abstract Basics of multidimensional (M-D) signal processing and its applications to image and video signal processing are
dealt with, focusing on some author’s previous works. Discussions start with a brief review of the relation between M-D
sampling and spectrum periodicity, and then proceed to the significance of M-D non-separable processing. M-D multirate
signal processing is also introduced and then expressions generalized for the non-separable processing are given. As well,
the influence of sampling lattice alteration to frequency characteristics is summerized. As topics on M-D filter bank design,
invertible deinterlacing and its application to Motion-JPEG2000, non-separable orthogonal wavelets and its relation to spatial
correlation of distortion, and possibilities of non-separable sub-sampling spatio-temporal filtering are overviewed.
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H1 SREEFORELR (D = 2 OF)

BBHFET BT L 2IR0kT ..

1 RTOBE, B3R, EARAEIHE, BHNE R
T2RWT A NENRYFRIFELEV [10). BIUZ 2E&5EER
2x2PDBITANERYTIEBVRB, —FH, EHER2x 28
W7 2 &2, £D3OOUBERBHCHETES.

HEDESic, JERBABEERLMEERMD TSR
ZMETHY, BRI3RBOVHEELRDTHS. £MTH,
Fa—rUTNE LTESRTESMEORRRBAL, SRT
77—V TRFRS R SRS OWTEIERT 3.
%1z, WESOWFRHINC, BRTRHGOMEEMD K-
BRICT W ER TR T 5FEEICAN S,

2. ZERAEBLEOER

ERT, BXFE/BORY MUVRERBAL, SRITOR
&k, 7—U TR, ZTH BHRAFEEICOWTREYT 5.

2.1 BEXRTEBORH

£, D RTOBBIKOVTERORY MREEBAT 3.
YT, RIEES, Z3BH, RP & D RTIB~RY b, 2P
& D RABHAY FIVORE LT B.

D HOBER par 725 CICEERE S ny 26D D RTE
Bi, DRI PVEERLLT, ThEh
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z[n), ne Z° )
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HE L@z, ne 22 LRATEZ. WEHBROBER
BMAHZREALT, z(P), p € R%t € R, 8 LK,
z(Pl,neZ% ke ZLRRBTHTLLHS.

2.2 BRTHEKE

D R s o(p) OFFLE, D x DIERETRIV K
&o7T,

z[n] = z(Vn) ©))

LEBTES. VEERETHLEHING. QERORE (R
FAEF) &, B 1SRT LS, 70V ORRY VB {va}
TERENBUITEREE 2 ST TREATENE 2EEFE
MR EREDTTELBEROMRE L LD, BAEFR,

LAT(V) = {Vn € R°n € 27} @

LRBITES, AHBRAIL zlno, n1] = z(noPo, n1P1) DI
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23 AYESE

SIOTAKERE, A BROBEETHhTH,
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T4 E Y ¥ T ORI DTS 3 [11-23].

5.1 APFTA ¥4 L—RE Motion-JPEG2000

SR LR TR EERAT 3IARL LTl T A v &
L—R BT B [13].

AT A % L —RNBEORE %R 8 IcRd. JESRIRE(L
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[ V™ %@
x,(z)
Y,(z)
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(a) Hoo(z) (b) Ho1(z)

(©) Hio(2)

@ Hu (=)

12 2 x 2 %] LPPUFB DIMBISEOH (12 x 12 2 v 7)

7 L ER L L TITb A HMAE L XHERENRES.
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) OEERFRETS. Thbb T TH5.
HEMBRER 9 ) ITRT. Q &, IEFERTEIHET
LEMT 3EIT5, R, SREEEREET OO
PRI | 21T TCH B, [detQ| = |detR| = 2 RT3, 1R
FEDIBE, WMELAEETSL— MERIX, BB T FREVR
FLICBRT S, LithoT, ThRSRTREONETHS.
SCHR [13] Tk, 2217 « L2V 7 OREHREICERE S
T H(z), F(z) DREEREXTHS. UTic—f#RT.
1-
2

F(z) = %z{-l {1 +057 -

bt + 5
)
R (27)(28) T, 0 BB/ A—RL LT, ZH@G~0), E
HEBEM 0 = 1/2), B (0 = 1) ZHERIA MR ESRIC RaR]
BETHB. H10IC 0 =1/2 DL EDZNFhDORIBEEER
T, TNEDTANVRRITT 4 TEE, BRIV 75714V
J DWT "ERALC L L OJETH S, MESE, 2L —
ABHEHT TS B Motion-JPEG2000 DRTEE LT, TOFHET
A2 L —RMHEOBERAZRBREL T3S [11,12,14-18]) .

5.2 2RFTHX DWT & EHOZEREM

JEREET « VA EFERT AL LT, SRTEKLEE
%ET7 4 V& IS>Y (LPPUFB) Z88NT 5.

JPEG2000 THIRE NS 2 RITDWT I, 1 R 2787+

H(z) =1+06z7' +

@n
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13 BhE - o VRIHBRSET V2 2T OM

WERVIOHBRABICL>THRAENS [24). L, 1R
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NWBWET £ VARV TR B &N S,

—%, BT N2EBATHC L TRO=DOERZR
BRICHiT=3 2 x 2 58] LPPUFB MSERATREL 53, B 11ICED
BHPEBUCFATE S LPPUFB D J 7+ ARERT [19].
79 Ul ® wiP QEREZTNT, ThochKESX,
HIRT A LTREET A NAERHTES. 12iC 12X 12
29T, LRDNRZy YV TE— AV M RETHHMT 105
1325 ORRHE%ZTRT [20,21). TO LPPUFB ZH W THEEY
TRV REBEL 2 x 2 2HT 3 T LT 2 XITHFHEE DWT
MISh5. WMELIRKEY Y FL— MNFSHEBUROBRDOES
XOMEN, BHRERICBI3EHOTMEMICHB LEXR,
FROEIM L ORI OV TR LTV 3.

5.3 mE - TySRHBBEMZ L8V Y

HEofMELBMOTy VRERTIERAALLT, B -
Ty URIMBIRZEA T 2 VR Y VT RENT 3 [22,23).

13 B2 « Ty VRIBRIBFEM T « V2 U Y TORHED
HRERT. COBHE Ar—35 T VBMRRFES{LOBREH
CH B MBI 7 12V 7 (MCTF) [4] D7 L—L58
SRR IR 1R I & B 7 4 —) R4 38 (Field Splitter) iCif
2%, AFA VR L—2X ([Deint) BBALL O LAY
%. MCTF OFRIRF v 7 (Predictor) L TWE AT v 7 (Updater)
TEIHEHE MO BfiVFAE DY, CORBIAIYHE
Qs MEHIE, 74—V ESELEOHEAIELD, X
7 v 7 TOBMBAOHMETEEL L. Bl
LTy VRHicRERE, FEEaX OREERML
T3 [22,23]).

6 ¥ & &

ERFTABNIOLR & T DOEHR « BUREFLIER T O
T, WELNThE T > TEEHREPOCEHET>
fe. HEBABTIZERE, BVORTUTIETSH - BIEPIEED,
DT 4 VR DIEDRESCEBAT R Lic L DRME, B
WET ARSI BT L BBT LERL., E - Ty
THIST 4 VR RTER UIBURIE, JESIHET OSHBBUET
BIADEAR LEL S RBICHINT 5.
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