2020 SFEMEH  EIRIBIRLE F 9o
$ 280 - ERISHER/ BEE 7 — U IR LB Y1 VT

B2 [BHCFH U7 KL &3, HERO THETRWET2 TE» 7, JE2 8 o & SRERNICIT, [H
BT —% 2 EMT 252 L E L7, T T 2 IR OFHEIEER O 6 2 tude s hnt
V) MR H D £ L7, 7, BRI, BERZ2ITHITEL, MG EBUTRZ N UAER§ 2 1E
2t =5 ) — 2R T ) BEllAZ R LT, BKHEROEZ2EES E L, Uk, TRKHEZIC
ZNZNERZPITTRLADE S I LT, LOBHBRPERINS ) Lw)ftflarmong Lz, 2
DITETIE, BEHGIIfTIIOFTRINT, HICRZETH6, E0k) RHEEHEZE>T, £2
Z CEPRIERIR LS TS MR TE 2%, HCRTEZLILBTELXT,

HKEGROE 1%, 7—) WO LS ICHTEL TwA LA RN =A% FEEEIE) =z
NEN7 =) FRBEEPITTRLEDLE S Z LT, TOBABPBRIINS ) LWIBZLEHLCDDOTT,
22T, Nk, B L7V 2B MmEHWL3 2L ET, ZOLED TTE0 L DA,
EORBEBUCIGT 287 1%, FHEEETEORD 20D T, AL TH2rEbARVy, LWH)bDTT,
WG OBK E LA VWS TWwW3 JPEG HRICIE, 7= 28 oiREL7-ay 4 v &
BRHWsNTVWET,

FENZ, BIRFA L 2EREROBHAT7 — ) 2L e KL, 7—U &k oy VRRICE S
R IEHIEAT O k2B L £9,

2 R T — ) TEH
COMEDE 1T, 2RKILOBE f(a,y) D7 —V &M%
Flnn) = [ f) exp—izn(va + vy hdady 1)
CEELELE, 2o

F(vg,vy) = // f(x,y) exp(—i2nv,z) exp(—i2nvyy)dedy

— t/i:)L/w:)f(x,y)exp(—iwaxm)dx exp(—i2mvyy)dy (2)

CEHEETIENTELDT, 2,y ZNETNDHEICOWTIRILD 7 =) TEWZE{ThoTWwB I &
WML ES, $£74, 1 XD NIHDOEI u(n) DR 7 — ) 2413
N-1 L
U%)z}ju@ﬁxﬂ—ﬂwﬁn)(kzOJV”JV—D (3)

n=0
ERBZEYD, BIWMTHMLELL, IN6D I EHS, m IS MM, n /A NIEHD 2 XIek
Gl u(m,n) O 2 XICHEEL 7 — V) 284413

N-1[M-1 1 I
U(k,l) = nz:;] [mzzjo u(m,n) exp(—iQWMm)] exp(—iQTan) (4)
(k=0,1,...,M—1,1=0,1,.... N—1) LERTHILPTEET, LITM=NODEH, DFEHIE
HEDT 4 P FNVEERD 7 —Y) 2282 ET 5 &, (4) Az

N-1

Ulk,) =

n=0

N-1 k I
Z u(m,n) exp(—szNm)] exp(—zZﬂ'Nn) (k,l=0,1,...,N—1) (5)

m=0
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DT,

IC, HiPlOFHEET, 1771 X OMEEIC/TEENTEE (separable) 722 =% V) — 281, =%V —{T5I R
ZffioT
Z = RXR (6)
ERELILEZRLELL, ZOBAT () ROLEHZ2ET I L2EZATHEL &), (6) Xofr-4lL
(5) ROBEHRA G S5 &

m— k—

U (2 =Tk 1)) =% (B)- ™ (X ="u(m,m)) - ™ (R) )

LI ADET, 22T, (5) RO Y OFHE L (1) ROITFIOHEE MG S ¢ 3 &,

k—

. e—2TR0 . gmi2ny0 o—i2n Lo
R = 677:27T%m efiQﬂ%m
o i2m R (N—1) o2 N (N-1)
&Y,
n—
n e 12T 30 e—i2nyn . p—i2rg(N-1)
R— o127 30 e 2T (8)
o 12 N0 o2 Nt (N-1)
ERDET, NS BNHTIITT N5,
/2
Wiy = exp(~7) ()
EBWT
WOO e . D
R=| wy Wy (10)
WJ(VNA)-O W](VNA)(NA)
9%
Z =RXR (11)

ERTIENTEET,

EZAT, IR EFFFIR* DFIZ RR*=NI £ D T (2L T EEWw), RPBE2=%
V—f7H% 651 RR* =112 %137 C, RIZ2=%Y—{5lTlidbh A,

Z 2T, RR*IFHNIATHID N {515 T E3bIFTTNe, RE2=%) —fFE 35121, Wy
T LEZT, . _2
i27
Wy = ﬁexp(—ﬁ) (12)
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F##0 BORES

v UN=-1), UN=2), ... UN/2)
IEDREKE
U(1). UQ). ... UN/2-1)

=~

A

I 1: B — ) TEBRICE T B B L P

EEFRTNUIT I EIIRDFET, ZDLE, WA
X = R*ZR* (13)

D FET, COXYITERL BT —V 21z, LIaAZy Y —BET — ") TEH (unitary
DFT) tWw) Zedbdbh T,

ST, bEOEEKEY ) T 5L, BT D L OB FRIEES R DRI #E D R
IND LD ET, M7 —) LWL, b EOREESMORBER0DE Z A6 1 Sy ZE
DHELTCNENCY Y)Y L bDICHY L TwET, LT, 1RO 7 — ) =&
IZBWTIE, U0) BIno B Ao RS 012, U1),U(2),...,UN/2 — 1) £THIEDFHEIC,
UN—=1),UN —2),...,UN/2) fAIZEEIcE O REBICHS L £9 (K1), £/, EEKO7 - =
ZHUIRIGDSEBIEL, MAHDETRI E 22 2 LRGN TVET, T Lk, F2HTHMHLLLE
D, 3)RTEHRINS, EEID 1 Xt 7 — ) TEHUZOWT,

U*(N — k) =U(k) (14)
MWDo LICHIEL TWwET,

2 RITHE 7 — V) AU B W CE, MR T IS UEBLSR D 2B 96, 2 ROuHiEE 7 — Y
IO BRI 2(a) D & ) ITHPEUIGL £9, Z4ud, K2(b) kI Iz ANZEZS2 LD
PRI ET,

72, FTHID 2 RothERt 7 — V) T B WTE, (14) R E Rk

Uk,l) =U*(M —k,N —1) (15)
DEARDY R D 7o DT, 2RIl 7 — V) ZABUCE VLT H D 1/2 OFEIFOED F AU O 1%
ETIEZZEICADET

BERN Y 1 Vi & ERIERE

BTl M, AR EEBR T ZERPOMBEO B E £ RB 2R L, H BT R
AOMD T 2R L TOET, LEeD->T, BOMABEBEITIEZOES /NS <, AL THl&RDME
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—
EORKEH B‘OERHE BOREH FEORKH
N N/2 N-1 N/2  N-10 N/2-1
T NI2 T
ll ﬁ 1 ﬁ 1
g A 1 B @T D 1 C
H | 22 xﬂ% N 1
N2k === = AN of==== e
% ! ll o !
= 1 X 1
ET cC . D vgl B 1 A
) 1 i 1
N-1 1 N/2-1 1
(a) (b)

2: 2RJUHERL 7 — Y DM BT B B & K

Z5EMEzNE EBRbNEYA, LB >THEIHED KLLMD L A TR LIEEZTIT L)
&, ROEEBUR T 2B 5 C & CHHRIEAEATE £ 7,

LoL, 7= ZZBWUIERZ ) BERH 5 7-0, FHHEETOIN) o3 SAHETT, %
2T, FEEOEGKIEMTE CHe ST 2078, BB Y A Y E#H (discrete cosine transformation,
DCT) ¢, BES a4 2 Z5Mcid, 790 R i (10) Romb b i

n—
1 .
R = r(n,1) :
1 =0
r(n,l) = VN i (16)
{ ﬁcos (2 ;]\})l I#0

EEFRINET, BB A L EWTIE, RIBFETINICE>THET,

HiEHC A 284413, JuDIHG 2 itk & b BRI NFRICHT DR U, RIS L 72 b D DfiE 7 — V) A5
ML 9L, 1X0M0HAIC Iz TAEL &9, J6D 1 XItfE5%2 N EEOEG u(0),u(1),. .., u(N-
1) ET5LE, 2N DIRL7ZEINL 2N HED uw(N-1),u(N-2),...,u(1),u(0),u(0),u(l),..., u(N—

1) & Ed, NEED 1RO 2y A 2813 (16) X5

L ZN_l u(n) k=0
n=0
VN 2N

LEDET, 2T, kAODEE

=2

2 (2n + 1)kr
Ukk) = Wi 2 u(n) cos N
1 = i2n+Dkr 1 = —i(2n + 1)kn
= i 2 u(n) exp 5N + Wi nz_% u(n) exp — N
1 = —i((—n) — 1/2)kr 1 = —i(n +1/2)kn
= TN 2 u(n) exp o + Ny nz:;) u(n) exp — N (18)

MBR% D 7 — V) I EBBIC R D £ (7 -V a4 V),
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ERDET, T, w(N—-1),u(N—2),...,u(1),u(0),u(0),u(l),...,u(N —1) &) BN L T,
PDBRELETHD 200 u(0) DFRNIHKICEENH L LEZTCINEZ OFLEMEL, ZNLLDBEEZ1/2
®, 3/2%, ..., Wik —1/2%, -3/2%, ..., L&/ FEOUT, BT —V 2B AEfTo 72 2 LI
WLTWET, INHOESN D 7 —) 228812 L TW2HIFTTR6, k=020 IS L, M
E=1,...,N -1 EFBFVPREIZEEHCRABEBIHIET 2T EHRD T,

L7 T, Biay A Y 2HTlE, N x N OEFEZOITINEZEIT 5L N x N DFEBEEZDIT
st eh, ki1=0,1,...,N—1:FESVBREVIFIEBECREBICHY T 30T, Bik7 —) &80
IR L 2T A20EIEH ) A, LEDRST, kLilELWLOPDHFSETHh2E
BRAE L TR L2 BI85 2 & T, RIS 280 L IEREZEMT 5 2 L3 TE EY, HREMT
I CHwSNTWS JPEG AT, HifR%E 8 x S MFEDMHBICE L, FHKCiiay A4 v Az
fi-5C, ZNFNOHEBCHEEIER T % E 2 L CHEREMRZIT>T0ET,

8% : 175 R &35 R* O’
1191 R £470 R* Oz RD T, 1T R D, Hn il &5 0/ JIOERLZONEZ KD 5 &

127in 127in’
> exp(— ) exp(— )

N—-1
> W (W) N
=0

LEDET, SO, ntn DL E

N—

H
-
S
3
|
3
E

W](\;z—n’)l _ "N —
= 1-wy ™
-
1—wi
_ 1(n—n))
. — oy = 0 (A2)
T, n=n' DL ZIZ
N-1 L N-1
Swy ' =%1=N (A3)
=0 =0

EDET, LEBH>TRR*=NIERDET,
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