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T(1/60))8 FTE 643 BARE Le(RT A FHAERFH TN X & XHHE A
B aX3)N, KETFTEALXAE).
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HRRBARELT 121 TABAME S IRE R B R AT R
TRAME, LHRAH, HMBRERELT 121 REBETEHAX(GO)RESR
IAENNENO L VR B Y &

EP Lo ATATHARZREEAMBHRE, FELLEM N AR
B Al N-1 89 FRIE B KB Z )8 64 E(E 6348 T MMEeT, Hiddrd
MNMEARE. R, TUEARNBROLSKRERFOHALTH LR
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Re(N) Ri(N) = RV - 1)]  [Re(N - 1)
GE(N) = GI(N) - GR(N - 1) + GR(N - 1) (7)
BE(N) BI(N) - BR(N - 1) BR(N - 1)

£%, R. G = B ATEHBBEHAREHRE, FELTHEA
XK PH THAR. £, R TAAXEG)—HEAAAMKX(S).

RE(N) RI(N) - RR(N = 1)
{GE(N)} = o {G, (N) - G, (N - 1)} +

BE(N) BI(N) - BR(N - 1)

R;(N)
G,(N)
B,(N)

(8)

SLB, HIRREAEET 121 Tkt RGB 9 R A b X (6)4
KR RERLE, ERETAM RGB HREHEXRESE Y, AT Y
PATHRAELLE, AR TAHERATA RGB YR EHLAHEZE., LA
W, HBREBELT 121 B THEAXO)—HFPATRELE,

EF Yo ATRATHARRTGEAHZNHRIE, FELLEMA R, G # B

7o) G0) B, -

{[RI(N) G,(N) B,(N) |r,(N)-v.(v-1) <y,
[rR:(V) G () B (W) ’E
BEhed Vi 5N Rr. Grfe BR H 6§ Y A8 28 5HE DT Y 0T,
B RAH A BREIES R G B

SFFH R.G A B HBAR Y, HA—BARK 2REF —F#hH
v, RAGTHRAXNA)REY ALK, XBAMRRTR, BTAeE
A —# R T4 RGB & F M #4R YUV &0 PTH % 5.

(9)

Y = 0.299x R +0.587x G+ 0.114 x B (10)

BEAXTF, EEREEZARE RGB, 122 432X (NHATL,
MEMRE, HETRTUALEGEEFRE LS THERLY YUV E20H.
LA, RGB &= YUV T M A eia Lt R M TR, #
BEEHRIEEG M AT, #ETFEAXAN)—HREANIX(NHXE X
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R:(N) - RA(N - 1) Yc(N) - YR(N - 1) YI(N) - YR(N - 1) RI(N) - RR(N - 1)

[GE(N) - G,(N - l)} = M‘:U,(N) - U (v - 1)} = au{v,(n) - U N - 1)} = a{c,(w) -GN - 1)}

B(V) - G, - 1)] %) - vy - 1) W) - v 1] |B®) - B - 1)
(11)

EF Y. UFRVEAFTYUV E2R T ABERIEGEE. T
SEHEMTARASHAK, ERAER K& T, A THAX12)F
R, RREMTRTI, BRTER—&HA FA RGB &
#B| YUV &2 0BT 460,

1.000 0.000 1.402
M =1{1.000 -0.344 -0.714 (12)
1.000 1.772 0.000

BAXFAXANPHAATRAY M F M HARE 1, ke
Bl FTRAXA)—HE L XA X:

YE(N) YI(N) - YR(N - 1) YR(N - 1)
[UE(N)} = Q[UI(N) - UR(N - 1)jl + {UR(N - 1)} (13)

v, () v,(N) - ve(v - 1)} |v(v - 1)
£k, EAXE®)Y, EATEAX(1)—HEIXEX:
YE(N) YI(N) - YR(N - 1) YI(N)
[UB(N)} = a [UI(N) - UR(N - 1):| + U:(N) (14)
VE(N) VI(N) - VR(N - 1) VI(N)

b, RMF YUV E2H, TAERUIFEAFREEHEH
YCbCr &2, stst, TAsHT#ATA RGB EZF MK TR EE
ALY EZOC NS E R

BER—L#ABF, TN YUV &G EERFEE YUV &
ZRTIREBORE, AATHALHA RGB 621, £+ YUV
EZR S ZATE PC LRAFFAYEBRAEKF S BARAR
(MPEG-2. MPEG-4. H.264 %), }Ed XAt L£H9FHA.

EYUV EZE Y, TR TEHAXAS5)—HRALAK13).
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Y (N) Y, (V) - Y, (v - )] [r,(v - 1)
[UB(N)] = o{ 0 J +[ u,(N) } (15)
v, () 0 Aty

AXAS)ERE XA BZEABRABROFTELS T Y, HAHE
HHELLER{ UFV, FLERFBEBABSREGLRE. 9T %
EAENZARREAEAE - BHTFECLLFOTNARKAN, Bl
RERBHBEEASEARKERLBTET 200 A0, LA
B L B v B A,

GRAANKNASN, b FRUAMENAMESE 140 P N-1 095
MAZ BERBBIA YV, BEAMTEAN YUV &2 64
W, TA#—FREAREBER, B, TARY A TR 5HEY
W RE, HEHRTAR DB FRERE), X400, ThwFT
&2 X (16)—H & A A X (14).

YE(N) YI(N) - YR(N - 1) YI(N)
U(N)] = a'l: 0 } + [UI(N)} (16)

v, () 0 v, ()

ST YUV EER P FRUELFGNEBEASKTEA, YUV 8%
BT AR B Bl (6)—H ey ML, 34 R MFAK), Tl
FTEAXNA7)ELA Y {86 AL TR EESMN:

_ [YI(N) UI(N) VI(N)]T IYI(N) - YR(N - 1] < Ym
[0 0, 0 < {0 2 O B0 -
(17)

ERAEENT, qMBAANHLL 120 Kby BESHMES
RECEEARE., —BBET, b FHRRKIEN 8 ok, BrKiEg
RAEEA 0 B 255. R, SPSTERMBAE LN, REREA
WMEAKNE, HBREAATESST 0 SE81E 255, AR
T, B TRANAS)FARANAME, BBRERELT 121 4
BB KRBT,
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0 x <0
L.’ (N) = round(L,(N))  round(x) = {255 X > 255 (18)
X e

stF RGB & Z A YUV &7, XMRIL., WLIHBRAERE
B 121 H94eFe i AR AR A LA B N 6936 3% B 4EH 1 2] R
RETFTEE 200.

TER#ELATAREBRETHET 130 TR A B LT HL
B, AR R 130 R3E T EAXQ9)H EFRL R &K,

Ly(N) = B(L;' (V) = L(V - 1)) + Ly(v - 1) (19)

EF B RFHMAMEBRERKE. BEHE, REAL P FHER
o3 THAXQO)KZHXARX:

B = ;1: (20)

ARQOTRABELTFTEXAXFE. ¥, TURBEAXD)F@)F
Bl TEARNQH—HEAXRBLEFTEE 200 697 B4,

L, - L, = oL, - L) (21)

AW N-1 9 FRA B KK T A N #98ASE i B A AKX (1)K
AR BREGHALT, BAXQHEE R TEHAKNQ22).

LE(N) - LR(N - 1) = a(LI(N) - LR(N - 1)) (22)

R, KL, 9FREAXAS)HNEBERAEREN Ly, BRER
FEIRATH N AR, JFE S M N &) EFRA R R BEMAEN N 4
AR RE Le(N)BT, HFAX(22)KB AT &HAX(23):

L' (V) = LV - 1) = a(L,(V) - Ly(v - 1)) (23)

& 2f 2 KQ23)HATREARE] LaO)B, AT EHAX(Q24):
Ea) = = (B0t () = L, - 1) + 2,0 - 1) (24)
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RBARX2H)F(19), FHAKXQOWXEX. Rf, RePiEEs
AXQROMHXEX, FEBRERMBTIARIE THERR LGB KO,
sol, TrEARE T EAX25)H K a'=0-1 69 A TFTH N SR A B KA
Lg(N).

L.(N) = (L W) - L (v - 1) + L, (v - 1) (25)

AXHHAT, REAK p A o 231G THAKXNQO)AENXER
A

1 (26)
a'+l

LABBEA RGB CERHZAREN, RMTHRRETE
R, W TEHAXQRY—HEAZEAX(19):

RR(N) RE‘ (N) - RR(N - 1) RR(N - 1’)
G.(N)| = BlG;* (N) — G.(v - 1)| + |G (Vv ~ 1) (27)
BR(N) Bz' (N) - BR(N - l) BR(N - 1)

FHMABRE YUV EERGEAE L5 EMAMN, £k
o ] T @A X (28)—H & x A X(19):

YR(N) Ys, (N) - YR(N - 1) YR(N - 1)
UR(N)} = B{Us' W) - v, (v - 21)| + {Uﬂ N - 1)} (28)

VR(N) Ve' (N) - VR(N - 1) VR(N - l)

BEHR, RERMK P AR EER FAHRAK(20)K(26). L&
it El AKX (15)—HAEA YUV EERAFH BRI ERITEHBRE
B, TR KA ELAL 130 Tl EBURBME R F T EAX(29)
—HERBEEESE:

YR(N) Yzl (N) - YR(N - 1) YR(N - 1)
U(N)| = B 0 +1 U(n) (29)
Vv, (N) 0 v,(N)
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Wit AW N 693 32 R KIEfdl N-1 69BN A B B EKERTE
W N oG TR X 2] B4R, JF BB 9 FRA R B KIER A WA
ME 140 THEEHWAME 140 FOBE, UEET—LELEREE
1.

TEHALR XL, RBE —REFGERLFRE 100 4
BT, B3 FHE—KEATHBREZHEN ALY ALZE,

AT 120 HEREBABSIIE TR S301). HEAK
X ¥ 120 A FRABRHIE AR —B b 6 TR A 2) B4R Rt
5% A R 38 (B S302),

A, HRABBREBRALXXDTFTH L(N), $W—w+e
AL 2| AR BAE AN La(N-1), Bt H LaNME 4 6 R B85,

HERXEBRELT 121 AZHBARKBERATREFAERB (TR
S303). HMBEARBELLTERETR S303 HR)6, HBERERE
350 121 3390 B AR BIEAE ) A TR L B A H4E(F Bk S304).

FRARN, SHBOHNBEAKERLA N FRELHPHRIME
(Blde, O)O{int, HBRELRERT 121 W AXAS)FAEGRAE, #
HBEEBEREN 0. BXEOHBHALBELAXTFREIEEATH
RRAL(H e, 255)894AR), ¥BAMARELT 121 434 R BHKERE
# 255,

FRAB| R N 130 KT F 694 3% MR AT — B4
BB BEEAE, TPy TRRA 2 B4 S8 (TR S305).

BAARGH, FRABREEET 130 G RABEARELT 121
BIEZ S5 6438 R B RBERNALNX19)T ¥ Le'(N), HEHHT—HiF e
WA A E) BRHIBARN Le(N-1), BAMEHE LNV FRlik 2] B 4%
3.

HERERELT 121 RREEHHERBREBHEHRIEFE
£ 200(F%& S306), HALRZBRLE., hTFAFHERRLS BB
BENLBEFR TREEFLIAZETERE 200 HAEHRIE L, B
SLT VA Lk F B S305 Au B S306, A T A R W PATEMN,

18
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FoBLAARE R — s ) B ERE 100 PHEBBRLESHE
Th, FREIFHHEL, A PERAMEBEAK o H 142 HARZETERR
200 LE2F 0 RALEW 0, £ 1P RF 255 K&, FELAEMW 2 Fi
BALER T 80 KK, AN 0 BB 1 &K+, HTFH oM N-1)#
k2| R AR 0, HFEM 1(W NWBRAKER 255, BuimA Rt
H# 7 120 REBEBTEAIKXGEOFHHE, @d@ALX)RITEHEERK
) &

L.(1) = 1.42(255 ~ 0) + 0 = 362 (30)

R, wFEREEBRE 842, LK, REHF 255 MRE, B
HHBRARELD 121 REAXISRENBRE, FELAMBRE
o E 255 BREZE, ERARFET 200 LR 4 RBEKE. |
RX B R EAET 130 B FTRAXGH—H, RIBAX19), #id
AW 1B N)#93E &R A 255 Felli o(B N-1)#RBREBRE 0, X
Wi 1(P N)# TR X 2] K -

L(1) = 3}35(255 - 0)+ 0 = 180 (31)

AXQROTHARAXAMIEINRERK, AXCHHERTHETM
1 98NS 255 RE-FHl 1 $FRAE AE 180, bR, AW 1
H—ABA KN ER TRARETEI 200 69°A 4,

WM 1(B N-1)# TR AR K H R 180 KA, HFEMW 20M N)&#
ANEELET—HA 80 AF, BMEXETHET 120 REFTFTHRLIX
(32)F thit B, BitEAALX)RITHHBEE:

L.(2) = 1.42(80 - 180) + 180 = 38 (32)

RELGHABRERFERLEFEE 200 L. WRRXIRETE
¥50 130 woRl FTERAKXEG3)—H, BEBAXN19), BiLEAW 200 N)&
R AK 38 Aol 1(H N-1)STRIZ B RE 180, 14 201 N)& A
KB A&

19
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L(2) = -1-135(38 - 180) + 180 = 80 (33)

AXGHHERTHTH 2 RAKRESTH 2 HFARRINRE,
LAWK, AW 1G—MARA TR FTET 200 60 5.

H—F\, WERHEBR—HF, PREATZRRLETEEL 200 &
R B 69MRIE, Wit AWM 1 KKK 255 KT FW 2 KB EAAE R R
1E R M 1 &G TRRA B KK 180, R4wF] T E@AXGH)—HIATHE:

L.(2) = 1.42(80 — 255) + 255 = 7 (34)

B4 THRBEFEE 200 890 EB G — Ao AE., £
4 ¥, KH 401 T8 T EEARRAILERILEI B &N, #E
B 402 T T AR TR LS KA LS| 6ok B K

LR ASABERKY —HREAARX AN, PRELIRTE
X 200 RAEBM 1 RE 255, LBZARLREFEE 200 53T RE
255, HERMEHM 2 B BEREGRE 7, HERABRTERKEF
FX 200 L. H, iSEMRBTRE, FELhkdB 4 PekH 402 57
T, EABEBEFET TAH.

F—Fl, BWwRAEF—FEAT—FEARRNXBREN, B
1 FAEH B 1 84 RFRIZ B R 69 180 &K B R IKAFEH M 2 69 B K &
IBRE, MERABRTARREFEE 200 L. Ak, B4 PHEH
401 P, ZEH 1 89—WiA R M A %) 80 K.

REF — R BRI ERE 100 Tkt T — Wi s TR L 2) &
B, HEETFHEGTALBREBMARE R EMBEE, WBE
HegHBAERLIREREFTEE. Bit, TURIBHELURESA
PREFREGEBR, APRRAOTRASFTEINR-AEZERTR
HEFHEEAREN. ARG TAHEKTBHEAART RHBREEEL.,

E R A B KB R NKBEZ 6 EAE B3 FREAER, ARIE
F kA o DR IR AR ARAREAEE AR EI KK,

A5 FHARE R — 560060 BRAL XL 500 9 MEFER. &
B S AT, BRAERE 500 LAMBAE LD 120, HBAER
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E5T 121, AR B KRB ET 130, TR K2 A B AR E$ T 531,
A B M A B 140,

BoREARERTE R ZILETFHNRT ARXIREREE
U531, T RERSUEMAEEE 1 ATrey. RBE—ZHEGE
A RS 100 ¢ £, BARAMENFTATEMN, FERELL
B, A 1 THAREE —ERAGERLAIDRE 100 LML FIE
.

4 AR E B R A H A 130 i ¢ TR A 2] B RMIE (el

N B R MR A2 18 &G A 4630 E T2 MR, FRAI|KERE
370 531 S TURIAE) B 1R MR 4G (H A IE b B O\ B R 4R 9 4E.

FEARMH, RRZAEBKFERELT 531 HRBG THAKXNGS)KE
W REAL IR, WHRRAS|REREHBANKA:

L () = {LI(N) |, (N) = Ly(N - 1) < L, (35)

Ly(N) e
Ed Ly ATAFHAZRATHFARN L] L EALEDHBAKE LR
i, LA, S N GRAKRE SN N-1 SFREDKEZHHL
{835 4E N T HEBME Ly, B, 0 N FRABREREHD N 8
WMARE., &R, S N GBRARESM N-1 8FRX D] K E X )45
EETARBNE, FRMEREREDBMARE, AEEITRRE
AREYIRE, FETURILRE AP,
ssh, £ RGB EZRSHALT, FREDABEEBELT 531 Tk
#F RGB &N RKBEHITHAKXNGHARGRMLE, RATAET
RGB ) X K m KT Y, AR TEHAXG)—HIITHELE.

[r.(v) G(v) B.(W) =
{[RI(N) GI(N) BI(N)]T lYI(N) - YR(N - 1] < Yepa

[R) 6.(0) B, (W] g (36)

Ed Yo ATATHREZRETHTR AR KE R EHARKE G B
{4,
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E YUV EERGELT, BRI RERELT 531 TeAsT Y. U
Fo V BATRBELE, RFTUToAIXGNHAEEGAREILE v
18, AEPATRIELLE,

[YR(N) UR(N) VR(N)]T =

{[YI(N) v, ) v, ) - v(v - 1) < v,
[r.(v) v.(v) v, 1y

TEHAARLA XM, REFL - FAHHBELEERE 500 &
AR, B6THARER —LAAGBRAEGEANREYALE,

B TR S601 2] S605 ¢9HBAK it HARELBELHREBE —K#%
) 4 B8 AL iR £ 100 P 493K S301 %) S305 49 EARE, B RE
3.

AR X B R B HET 130 £ S605 TR L 2| Bz
Z )G, TRAE AEBEL 531 AN BRIBFN—N QTR
B BARSARZ W) et £ R T T WZ WEL(F B S606).

BT 2T 245 T REE TR S606 H2)6T, FRADKER
E¥T 531 FRMABREBEAT MG FANABREETR
$607). FRKRMH, WwAXEGS)HEARARGTHE, I LNS LyN-DZ
W egsesf 248, FEE X B FRERME Ly, 6, # LIOAATR
iA 3| B4 4E La(N).

ABET HARAE BREKIEREHET L2 2ER D FREZREGE
TR S606 HF)XE, WEAFARELT 121 FHEE BB B
W 2% g B 7R K 200(F 3% S608), JF B4 Rk EGAE,

LML RELSMARBEZ Aot 280 TR, REF
Z RS BB ERE 500 EARAKEGEEARBES| A E. &
X, HRTHERRZBRERGRE, FTABILRE LW E44E,

g F = RASGBREB R ETRNBREHBRATRG, it
FaAEAER TR REFHERE, FRWERAEYESTR
HERTAGRMETRERFTEHNAX, AMERERE, LRR2H,
FERAOGREALAREA TLE PC MY —ANFTH, HELE

22
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—RAEPC LR EHEEEHEE, AR LIRARRFEE.

B 7 THARER = RAGG BB TRE 700 HEMGFTIER, do
B 7w, BRAERE 700 BAMBRE LT 120, HBRAER
E¥T 121, RARZXB LK EET 130, FRAD) LR ELT 531,
WMAMS 140, BABET 710, AR E T H LT 750,

FEEARPRRTHE —RANILEETHIMRTHRBELT 710 &
LA HRET 750, HTRHERSHNEMFAHEER 5 Fiwey. HRES
kAL B HEEE 500 XM, BABRNFETRFTEMN, #
BREFERHA, L FHB 5 FTHREE - TAHGBREERE 500 4
SMey TR,

Wl 7 BT, REERAAGOERBBEL T10. HBAETEE
7 120, MBABAESLT 121, FREB) KA HET 130 ARTHR)
X B) R EAERTT 531 S48 a. AR QIEMAME 140 fe & T4
3 7T, 750 &4 B4R 0 ..

RABRT TI0 REARAE, LR BRKERRESHE
R)ETRG, FERRGSEHRMABRKEREINBRETIEL
120.

—#& £ PC LA T HEFHBRELIEE I MPEG-2. MPEGH4 #
H.264 $ARGESHEMG, XLEREEHBRIBRLELT 710 #1578
A, TRERKEHBR-BRAAGEERELERY YUV #X,
Bt AR LT 710 RFORBERZI LA YUV X6 B4 HiE.

AZZREHT, MAERBBL. Hlde, TUAY PC LegaM
RIEBFRIKGBEEE, X TREAGBERBEGBEHIE. &
2, BABET 110 AAEABRETREBEBKIEHRARBEL,
KA AR REANBREEGHREA., EXRFAHALT, —KE PC
LA EHRABREIELL YUV £X. Bib, X YUV XK hBD
BT 710 MBALEG RN BRI M 23 R R T R 120,

AR EET 120 WwhER — LR T ARG, HEE
YUV &2 0P ARAEBOHEBRE, AAEHEY YUV X NHEANE
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BHIERAR R RGB EEN., HdMEREHEET 120 FifAdHK
3R EAER A 121 BEMBRERANZFARX B KA FET 130
Fo 2B T0F.

FAA B L HEA 130 SRR MT H—FoR %8457 R

#, HEAEHFREI KL 130 H 9 TRA KA MAZ M
HAESR 140 . WIAE 140 TRAMEA 25 2] PC HMHF L YRNIAH
ME.
6,2 A% T, 750 HEA YUV X0 BERAE#HBRREA RGB
#HXGEEKE, &RRERET 750 —BAMHNAED PC HAHAF L
BHAEETLGPU)Y, FLBEAAHRBREZR., B TRART
¥ K 200 M AEBTEA RGB #X ey HMHE, Bt PCLEY
BA YUV # X BEMEh T R#RER 750 HRALA RGB #
X BRME, MERBEIRERTEE 2000 RREFEE 200 27
B4 RGB # X #3 % B8 8548,

ERRFAT T4 ANBBRME, XPHARAAT 0 AKELT
£ PC LU AASRAFRLYBFRER, FERERIEHEAN
AR EHBEE GPU + & & ZRHRET 750 HBJALA RGB #X
HEEHE, WMERFARBRFEE 200 £, A3t Tkl
AT B AR E T O AT R KR i AL

ELREMT, ~BREELE PC Hh5MH P 43U RH R KA
I8 120 FoRRA B KA LT 130, FBEFEMNRRIATI
B — AT R ERE, BB ARSHHRE(E
)R TN, 3R, TUAERE PC LARMEHE RGBSR
¥, MAEKE PCHEALEH,

EE=FR#kHY, BMABET 710. HBEEHFEL 120, HE
AERERT 121, RAXBAETEEA 130. ARAHRAIRER
E¥ T 531 B AR, {22 EAF oY — b R T A d AR R

EAREE = LASGBELERE 700 b, EEEERALE PC Y
sd, LBt MEGRERS HTREETREINRGLREA R
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RGEZHERPB. ARG TRERHBHEARIRGBRAT I,
AR TAXKERLERAEFTEELEFHESHBRABRAE.

X —3 B = L) 6 B IR ATl R F) A L8 A AR
Mk, R EEHER#doP RAEEET(CPUMHRH LT, #
4o R it 54 BROM)AMMEBRAMBRAMYS4EE. @ LI
HZMADPD)EA KA FHCD)ESH B EEHIRAMET. URF B AR
BAFHMAEX.

HRE R I F = KRG BRLEREPTHBERLEERLFRX
Hog 7 Xpk, FPRRALRE W ENTRIERANR P E LR RE4
#Z(CD-ROM). 3} #H(FD). L FHTILR(CD-R). AAEKF A
DVD)¥, X FRXERF LA TRERIRTHATH XA,

¥aREFE—HF = RAHHBRABREIITHBELBERLAE A
AR R W S B4R 6 AL, SFETeAilid MR T ROAER
#e, b, TAELHwAHMGRER{AS R GREL B F =
R o) BB B R EIATHBRLERS.

TANIRE R — 2 R = LAHGBRLELATLHFAZ ROM ¥
v, AERAEE.

WARIE F — B F = 564 65 B R B R A PAT 8 B R B AZ A
BAROELREANLTEBRREF R LT, HBRERELT. HA
BB ABETEEA. FRNLBRERELEA. ARBEBET)NE
Y, YA RFESY CPUREBNEMAREREBBLELS, AR
PATEM. 4R, $EANEAEBANIAMET L, HAAZAMET
EAAEN.

A IR B AR T AABHBRARAARREZE R H L. B,
AEPELERFORHRTFRXELFE ARG Z B PR ER
#l. i, ERBLE & AR ERELFNHREG— B A
HAASTEBEHHALT, TAATERBK,
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