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(57) Abstract: The present application provides a facial animation im-
plementation method. The method comprises: collecting a facial image;
extracting a facial feature point in the facial image; comparing the facial
feature point with a standard feature point, so as to obtain a first deforma-
tion coetficient corresponding to a geometrical feature; extracting a local
region according to the facial feature point and performing processing, so
as to obtain a second deformation coefficient corresponding to an appear-
ance feature; and driving a three-dimensional virtual object to perform a
corresponding expression according to the first deformation coetficient
and the second deformation coefficient.
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202 Collect a facial image

204 Extract a facial feature point in the facial image

206 Compare the facial feature point with a standard feature point, so as to obtain
a first deformation coefficient corresponding to a gecmetrical feature

208 Extract a local region according to the facial feature point and perform
processing, so as to obtain a second deformation coefficient corresponding to an
appearance feature

210 Drive a three-dimensional virtual object to perform a corresponding
expression according to the first deformation coefficient and the second
deformation coefficient
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AR P B E A SR AR, EeSA BT AL ERATHF P,

FARAR K
AW BT B AR, AR TR —FARS)E LI F %, i
HHGR &R AAENTT.

FREA

AKeHh® (Facial Animation ) A& 4838 i& & M 3T B B HRAN K,
RIS, 5B B BEAY G —FHER, LO228AFEH. #%
SAR, MARLILEEHILE (VR) AILEHE (AR) HARMLE, &
HARERA T ZOEANF., BFROARZ B EI, Z2EEDT (e,
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XL 6 SIRAFAE, KRR D GRAT b o FAR R AR S ZE A AT SR BN By 3R R IR AT
GUIRAN R, Phde, RIIRER R, ARYEIRIR Y ARR X 3% 69 SUIRAF AR R FN
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SYEAST R E RSk, E—AFhAT, G4, HLRKF MR, WA 6
B, AEARFERIKT BT, Bk c ATROBRIKF S, gi A E xi
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BAEEE, PRAREEEIHE -0 R, RS BRRE R R
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seaF e K, T AT B4 3] 69 HOG 45 AEBUE ALK 32, SE AL 69 77 i3 T vA
RABAERENE, FRUFEELE, BAEHAXPT: X-wlc » EF,
X ABAE, uZTHE, o R TAREE, TR T G i R SEARE
MR, JF RSy ok R fEIE KRB, sTARISARA P 69 HOG 4 4Rt 47
F3, FIILFIN, A BRI S ST B 69N GE% A TR BT 69 A AR, TR
—%. B 11 7, SVM EF I G BFMET —ARF @, ML mERF
AR e R FRR K, A TEAR K, AR AT BORAES, HP, eRHERE -
e, MA—FHK, Z%AH—/F@, RTZHfLARTH,

PR 1004, ARIEIAR) 48 R A S ILAFAEAT B 09 5 =T & A 4K
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FE—AFEHOT, KA D G o4 K BARYE SOD 4 AR AT ST 64 By 3R [X 3%
BATHUR, #rB AR agiR A2 R, ARIE IR R 4 R R A T ST AR B8 F =
BRFZH., £F, T 5, mBLgRAy 1| R-1 (FEAERR) A
ANHAE, tbde, SFRTHREATIN, deRihgRA 1, WA H AR,
o RH R A -1, MBLI A IR, A8 R 69 M IRAG TS K R 4T AIR A 0, BRIR
697 A #0100,

BR—AEHRGT, AT GBFE] EAEAGTRER, TTADN%—A
MEEARA R R T H i oh AR, LR 1 A, AR TESE
P BEERESTR G EAK, BAGT, s THEREMRANGA P, T
A B AR Aw ) AR 49 HOG 43 4E 2 ARBA R, AR 2 T 44 BHIRAR B 5 3% F|, Prvhde
RIFB| 6 & —/ RGP KA, AW A B ARG BIE, sLAedR &
EAE, e, RRHIR B A 60%, BP L IR F) IR F HE K T
60% 5, N FIEIREG A ) A4y, dsd TIRIFAR GG P, 5T AR R AR 69 5
18, tode, FBRMEEESD T0%, XAERA LN H RAEE MK T 70%0,
FFVEIRAG R A6, AN, AIBHREGSA En B, £—/ k)
o AR AT KGR TR 2 R AR, P(y=1|f)=1/[1+exp(Af +B)]
Ad, Afe B AMSFE AL, {HFR4E SVM Rk Bei &R, PAM
MAF 5 64 2 R A Aoy ®,

3B 12 Fiow, AT, FARIFAE &5 AR A S AT AT AR
B UATHF AR L 3T 7 64 5 — T B 2 269 F 3R 206 €45

BB 206A, T HAMAFAE BT S 4G = Y AL AT

FE—ERAY, B TAEARGETE A E. ALH Fa g 205 R A

TR, AT RS LIFGFEUTHIE LT R F —H R 24, Bdi$F
2|64 2D AR R AR H A 64 3D BAR S Bt AT, BRIt a9 A4
AE BT BT 6 = 4 AT AT RAFAR B3 69 Z A AR, PTOAE Bt B A4 AE
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FTRBEARRIRIRG AL, G0 4 A ARst B 04 Z 4 A7, E—A L30T,
3D E AR L AL p=[s, R, q, t1#&, HEF, s AL, R A
Raes5d, t H 2D EH LK, q #H 3D FHAK. BARZAAX4T:
x=sRE+Op+1 » £ T, x=(xy RTH i PARIFIERG Y47,
I =(X,V,2) AFH 1 AASRBAEEM TG Z AT, o, A TAIN%ETF
B F iAMMF RS, FRMEFEBBRGEETL, o, TUAEEBRBR
TAeGIL, q R EMG AR, T EC RS E p=[s, R, q tI8HFLT, KT
VAR iR Kot AF B A AFAE BT B 6 = 4 b A%, W AH p=[s, R, q
(] T L & A Z Ll T RN & K K F minJ(p) £ F,

K=Yl kG @ay -yl 5 TR RAGEEL, GFH2 MR

B2V ENF X e BIARS, BP B ARRE I (p) R IMER, A4 p=[s, R,
Q> %L EG4E A H A S . RN ATEAFAE S 3T L 64 Z Y AL AR i —
ERIEA . rEE. AL B A RN, RERUMAR g Lhrh it 75
69 52 7 69 2 AL AT y, 18] 693% £ B T Fedg s B A R 69 ARk R B AR T 69 AR
p=[s, R, q, t]. XA BEGHAT EIRT AR, ot B Tk, FiM
%

BE—AFepF, ERETREF R EEIRET: (1) W E
24 p=[s, R, q, t]&A 0; (2) AL TaXKAHEAR G 3D FHHIK:
x=%+®q; (3) HALTFTAXKAFNKEZHAGSH 2D EHH K.
=5 RE+Dg)> L F, 74 2D EBALAF, s ABWHEI, R AER LK,
O TUAFHEEMLIKRETGE, q REANGEI, (4) sip) PHERKGE

p RKIBFE: ap=al(pfop; (5) EFHEHK p: p=p-a-p, aR®RAFIE,
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Pode, STVARE a=0.5; (6) 35 2D 3 F 24T 5 A ARAR N B 69 — 4 L 4T y
2 IER (RE) s BT, s=|i—y| - BPHIW e RE DN FEABE (b
42, 0.001), 4S8 A B6 5% p ARMAE, TRs#EFR LiES
I (2).

W IR206B, K45 5] 69 AR AF AR, B AT BL 44 = 2 A2 A7 5 AT /B 4 AR BT L 69 A
= Y AR AT IO AT B JUFT AR AR L3 57 49 5 — T & 234,

FE—AEHGF, T ERRARRFIE S B 6y Z e tr e, it FATE
0y = 4 A AT 5 AR B AR AR BT L 64 = AR AR B B AT EL A B e 3R AN BR A AR 2
F AT Z e AT EAAL, tode, JBEARST T ARG S A ARG AS T AL, B
EARS: FAFAE Z 4 AT R LS. RIBFE G R A AL T X 2
e, AT UATARAE Bt 4 B — T A KK

Wl 13 BT, ARSI, R B AR T BLE = e A7 S
FR AR B3 B 0 AR = 4 A AR AT IR AR B JUAT A A L3 00 5 — T B &
#8925 B 2068 €L4E:

BHN302, AT EAFAE R 49 AT 2 4 AT

F—AGAAGIT, AT EATRAAE BT L 69 = 4 A AT 5 AT R4 AE BT
b = AT ATIOSY, B E B AT AR ST R AR S A AR, AR
HEAEE RIS O IRAT B AR AR, PTOAATR Z A AR KR LA MR
*HE 6 Z S AT, PR AEAE A LT O ARE . AR g
e E TR A AT PG ELTONA S, SRETUARAANG T %, b
Yo, TTOA AN FN TR B 6 S A AT S AR, R BT
st FAT R Z 4 A AT ARG 7 s RATIR ], F @ 2R T P KT 5 ik A ok
BATHL, Bk, KIR—EE A 0 e AR (tede, 100 PIALITEL
), RIZ 100 BIALIEARE F E— WAL F AJRAFAE B3 5L 6 = 4 AL AR, 4§
B — {5 B 49 AR A4 AE B 6 = 4 A AT H BB AN N B K SN K B s 890 AT HE
By RJGEF ENWMEAE AT R GG Z A7, T AT A M a9k,
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B ) P R K % 400 B WA R LA RE, BB X DRITHA B, B
AN AR L WOHFHRRS, FERPAHLRFGFHRE. AT, £
FRIRE) 632 42 09N IREIRE T, PR EIE ST B —RA R B, REBRAR
B ) AJCAFAE G, T BAAFAE BT L 69 Z 4 A, HB—RARE kAT
B AT AFAE & 6938 B ZABE 69, AT B —4L B AR HFAE 23T B 6 = 4
A FFRATHEF , tode, OB EAT A —ANFAE R GG Z AT (X, Y, Z) 3t
ATHR, BRARBREMAMIEE R S HEATAHAREREGRE, AR
L AATHATH R B, BV R 69 EAE AR R S AT, IROR KR, RETA 4
A B 3T L 6 AT Z Y AR AT

BB 1304, FAFE| 69 AJRUFAE BT L 6 = 4 AL AT b A5 = 4 AL AR AT Hb
ST B0 EASBRALAT BT 6 T AU

B—AFe F, i BAF RN AT RAFAE BT 44T A ARE, BT R
Wiz AT = e AT Y ALK AT H R PR30 BA AR B AR T A7
Z AT AL, B AR LA RALE, e, BEL CFE
F a4 AL,

BB 1306, A6 BTG IR F —H & 2 4.

B—AEHBIF, AT SRR GHARA G EEE, EFR
BABALARS T P M6 RALEE, BF BT RAGERATHTEALLE, b
Yo, 1338 Le9rasH LA, HIZAEBITEE] 0 ] | 208, MFEALE ik
AR ERARKAAL: 6 =0/max(@), HF, 0 KREALIEE, max©@) K
FARLG IR KL, AT, BIRRREE L4565 % Imm, RAREZ
BfE B E46 SR KT A Smm, IR AMTEALE 9B Lt e9Eh 02, |
F IR 2h = 4 & st £ 6497 & 4 4% Blendshape #9BRAEE B A 0-100, Fivhf£3t
TAALBATILTCACAL 2 G, ST AAR L 69 A 100 4E A AR 697 &R £ 4K,

ol 14 Fiw, E—AFERGF, BRIEF R E2EFFH T LKL
=4 R T R AATAE R 69 M 8 IR 210 G35

FI210A, R Z b ZRIE R BENF L AR I T 2 RAT
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REFR AT,

FE—AFEHA T, B TRERIGARFAE LG LT FAERE, AR
AR =2 A AT FAT B 04 = Y AL AT A AL 2 A AL B B EE S, ARAF TR
MR ERIRRFR, PERADBER, FIALE B FR OB L
BT AR, E-ERST RA RN RIEEB I F MR LK
Fath R AT A PR LAE, AR iEkde T wh 15, RIRE
KBEREFO A S0, WNERZRE 4 0iedn L5848, Bt Rl 28BS
yl, RAZDZFEAAt t-1, t-2, -3, t-4 280 L HFME—F AL
y=ax+b, RKiF54kaAb, t R HAZAKLGE YR A IRER B a4 R,
A 3B — D R WT B ) R EIR 55, ST ELE AT B LARAE A AR AT 2R R 49 R 4K
Wl 16 Bia, H—A X etk 2R ECR, £, AYEE
MR TR R, IR, REMEEATHLFRREEGER,
AR S .

HH210B, RAZBFALEIGF T EZALE ML 2HMH =
25 JE st S HATAR L 49 R

F—AFEHA, =4 st ZR 38 W& R 203h@ (Avatar), T AAF
BMR, LTARAFERGEATL R, RAZBPFRABIYGFE-HEA
HAH TR RFMIR ) = R st R PTG R, E—AEsY, H
B AT VA KA Blendshape k& 7, LERRHIAIRFEIAZHREZAD T #T
J2% #F %A~ Blendshape Pt i 694418, 4% %/ Blendshape #9918 205~ A9
A ZEN. REMHIEZ Blendshape #91H IR ) = 4 8 AT ZHATAR L 69 £ N7,
BP R R B 6 A S A 0 R LR B Z 4 T R IeER, FIAR L 0 AR
8, 4ol 17 H—EHB P 4Rt R TG (HRAE) R F.

Wl 18, H—AFK#HBF, RIAARDBGAREME. Bk, RAA
JEAFIL AL FARRIR R & B AR BE GG A IRAFAE B, RS ARABE AR HFAE &,
R AT TR AEF S B0 AR L6932 8], o, JUfT4HAE L agiR A 69t A2 &,
iE KA 3D EEFAAMBARIRE| 4G AT AL B 4G 2 A A7 BT B AR L 49
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ZH AT, Rt RAFE P MR B e ATE Z e AR, B Z A AR
J 3 BL 64 A e 2 Y AL AR HEAT B3 A5 B IR B0 BN BRAL AT 09 ARME, LR
AEE L R R AR AT 240, AT FE B R A, s
AFAE 4GP A AR 645 ARBARAFAE S R A 3 R M AF 2474 A B
1%, RERBRARBME T G EHHRRK, X6 —F @@t FIRIE I XK
49 HOG 448, KM I %4IT49 SVM R BF 2 AR 69 TN R, #EH =T
T RE F—7 @R RIFRIF Bk S ATIRORIZ A T IRIRP O L B, RIE
IRER o OAs B FIRIRAAA T-FALCRE Fe94esh A B, MBS A LA LR
WHEEH., £, FEHRAEFFZ OB L RALERMRT HIMAFIEsT
BeFH MR, 2E, RARD ZRIERS ST AR GE LA
KA R FBIATFRLE, REFRLALENE T EEZKE —HE
AR Z L SR 3t FHATAR L 6 R, BP AR R @,

B—AFHRB T, TRET —FH EIES, ZT RS RIS
T4l 1 o, ZiEARECHEARD S RINEE, ZARSD ZI
KEF QSN BT 2R od L. AR Eue k%
7.

B 19 BT, E—AEEAF, BET AL E ZNGEE, I
i

REAEY 1902, AT REAREK,

RBALS 1904, A TREABREFR T G AIRIFAE L,

et AR 1906, B T ARAFAE 5 5 AT A AF AL S AT I 13 2) JUAT 445 42
LA E - RRK,

AL FRAEE 1908, A FARYE AJSAFAE, 5 R E) 3R R BRI AT AL 343 B9 s04%
AE b AT 6 R A

Rh A 1910, B FTARESE B L 2B FH M T Z 4IRS = 4R s
FHATAR L 69 2N

w20 Fiw, E—A%kAAY, FHEARCEF A ELALIED
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T R4k, KT 1908 &4

B3 BORARBAES 1908A, J1 FARYE A4 AR S AAAS B A5 o SR IRE) 31
X 3K,

LI AFAETE BAR S 1908B, A Fot B30 Kt B 69 SO 4T 4.

F 2T R B A AR 1908C, T ARYE S ILAFAE # 5% By 3T [R 3BT L 4
EER A F S

FHa M E A FA AT 1910D, A T RA BRIRIRIZ Bk #  IRER o fn
E, ARBIRERP AL B FIREAR TR ALKES T a9%t a0 A B, RABSES A
BARFEERHK.

BT—AFPF, B KRR 1908A if F TARIE A 45 4E,5 5K )
DB RN BT AT EAIE B, AATREAR B P R IE SR
X 3K,

BTG, HZF R Z B AT 1908C £/ T RA N 4AFe) s
K BARYE LLAFAEA B B R BT L4978 R, 4K S frie s A
P4 SRR AR AT ST AF B0, ARIEIR R 4 R AR AR R 6 S
2.

4o 21 FFa, E—ANFERGF, AR 1906 €15

ZH AR AR B AEYE 1906A, A Tt B AJEAFAE B AT B 64 = 4 AL A7,

S AAFRATAR S 1906B, A THRAFE G AIRAFAE B AT B 4G Z Ak AR G
FR AR B3 B 0G4 = 4 A AR AT LR AR B LTSS AE 3T 7 04 B — T 1 4
.

B—AFbld, Z ATt AES 1906A iE A Fit AR EAFAE B2 5L
WATE Z A AAT, AT BN AIAEAE AT L 09 Z A A AT B AR = Y AL AT IEAT
WO 3 R BB AN B A a8 AR, 33 S AR AT ALTE A AL 2 17 5]
F—HEEREK.

B—A KA T, IS 1910 B/ TR R D ZRIEBIK B R E—F

REHAF N ERZABRBATEZICFRRE, RAZKFARLELNGFE —HE
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FM AT TR R BB Z 4 R st R AATAR B G R

FE—/A3 0, BBt AAGEE, QG ER—ARSALE
%, BB G AT RS, HEMNTIEEA M —AREZ ML ER
PATES, BF—AREARERPITHHENT A AT HFER: RE
ANEEE, REBARBER T GAIFIE ., EARSFIEE 547 RIAT
o A5 B JUATHF AR L3t 5 69 5 — T R R 40 ARIBAJRAFAE &R IR 3R X 4R 2t
ATRIZFBIIRAFAE L B e F R A, RFEF B LA F HE
F BB B Z ¢ R Axt R AATAR L 69 R .

FE—NEHHF, FHEARKOESF HREZEFFOBTEK &
T RZPAT HGARIE AR AFAE B SR BUE 3 R IR AATAL 2L AF B SMRAFAE L3t 51 69 5
ZHERH, G RFPARFIEERALBGE T RIREHRE K, 55
R L 6 ST AE; ARAB ST AEA BB R BT B R A4 K
) BRR SRR F ik S BRROP A E, ARIBIRER P AL B i FLIRERAR ST T A
RETOESHAE, RIBEIHAEAHALFOH L ZHK,

FE—AFEHA T, A B RATHARAE AN AFIE EAAN B 5 $2 IR By 3R
RIR, L35 ARFBASAFAE S R 5B 3 B EAR B E AR EAR
BIM%; AAT AR B AR SR ERB) 31 R 3K
B—A e F, AL B B HAT G ARIE SO AE A 575 3 X 3 B2 44 5 =
AA, adE R GAT 04 5K BARIE LR 4 AT A TRy 3 K IRAT BL 49
AR, R B ZE AR T SRR ATE 5] F3)69;  ARIEIRS)
2k R AR G R 2 AL

BE—A-FE00 0, A BRATEHF AL E 5 A7 4 AR 5 AT P 1%
B JUATAFAE L3t j 64 56— 3 B4k, €35 T EARAFAE B xb 1 69 = 4 AL 47,
P AT 2] 6 NP4 AR, BT BL 64 = 2 AL AT 5 AR AFAE B X L 09 AR VR = 4 AR AR AT
Pt A3 B JUATAFAE_ LT 5 64 5 — T R A 4K,

FE—AFRA Y, W RPIATHEIFE AR AE BT 69 Z 4 A7 b

FRAEGFAE B X R G AR A =t AL AR AT L ST AT B AT AE 3T M 8 — T & &
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¥, Q¥ HAORSAE BT AR S AR TR AR AE BT
6 Z Y A AT A 2 e AR AR AT R A R SR A AN A R L 4G B AAE; A
R TAGEBAT LA AT RN F — TR 4

f—AFHapT, RBERIATHORESE MR R E WL AKIES
ZE A RPATAR G RN, Bd RARDREBERBEESTE VLR
YA T AMBITER TR, 2H AT RLE IS T Ed%
Aot Z T BB BIRF) Z SR AT RHATAR L 69 R

BE—AEHRBIF, BT RET — AR AAEA T HAAT k484493 5
KM EAT AN, BT RIS —A R S AL B PATH, 12
B ABEABERPITATFE: FENTiIEAREABLB L, RRA
Je AR e ABRAFAE B AT HFAE B S AT B AF AL 2 S AT LT 15 3] AT 45 42
Lt e F TR A ARABEARAE EAR TR 3R KRS AT AL 247 B S $0s
A EAT 69 H R AR, R HE R R FE DL RIS = 4R B
A S PHATAR B 69

FE—NEHHF, FHEARKOESF HREZEFFOBTEK &
I8 R PAT GG ARAE AR 45 AE S AR BB 3R K IR A AT L 2245 B SN AE b3 7 6 5
ZHERH, G RFPARFIEERALBGE T RIREHRE K, 55
R kAt 5L 04 BB AR AT, AR E A T B R S BT A5G %
FORIRSRIZ Bk A R RIR P AL B, ARIERIR P A5 B 4T B AR AT T RAL
RETOESHAE, RIBEIHAEAHALFOH L ZHK,

FE—AFEHA T, A B RATHARAE AN AFIE EAAN B 5 $2 IR By 3R
RIR, L35 ARFBASAFAE S R 5B 3 B EAR B E AR EAR
BIM%; AAT AR B AR SR ERB) 31 R 3K
B—A e F, AL B B HAT G ARIE SO AE A 575 3 X 3 B2 44 5 =
%

MEFRH, 0 RV A4 5% BARIE SO HAL R 3R K At 5L 4998
BB R, ok BT AL H AP 0 SR AR AT 5 ) 133180 ARJEIRA

vk A SR AR AERT B H B T T K.
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BE—A-FE00 0, A BRATEHF AL E 5 A7 4 AR 5 AT P 1%
BN JUATHAE LT R0 56— K 280, 635 T FARFAE BT AL 09 = 4 A2 47,
F 15 2] 9 AP HFAE B AT BL 64 = 4 AL AT 5 AT AR AR BT AL 69 AT R 2 4 R AR AT
bo 13 5 JUFTHEAE B3 5 64 5 — T 2 4 3%,

B—AFHGF, LEBIATEIEFE G ARAFIE LT L 6 Z 4 Az
MF LA AR B2 B 0 AR 2 4 A AR AT IR AF B JUAT 4R AR Est i 4 B — T A
B, @it T BATRAAL LT B A9 AR Z Y AR AR B 9 A RS AE B X R
44 = % A AT 5 AR St A AT R AT LT A T BR AN SR T R G T AVAR: A
G TAAR SATILTEAL R 3243 B 5 — T & A 3K

FE—AFEHO T, RERPATHORES B RAKRE WL ZH4IRF)
ZH B ZHATAR R G RN, G RARDRBREBESEH LA
KA R ZRATZECF R, RAZRPRAELNE -~V EEK
Fafh Z K F IR = 4 R A%t R IATAR L 69 £ .

FLZBARG R, RARKRTIFEE LA P G EN TR RR LRSI
FF5 38 AR ARR AT, RAER A A6, X TR IMATIHIR
A AR P, X BRI VAL LS eI AT, M, ZEHkGF E
V=BT RTUNCLIESZANTHIRIE ZANER, ZETHRIE MBI
S R AR — I R PAT R AR, T AT AL TR 69 0F %] AT, KT FIRRE
BB PAT IR AT 56 RRARR AT, AT NS L FRRA LT F ey
THRERA NENE ) — I RIARH LA HBAT.

RATIRE B ARA T 7T VAT E I L T30 7 % F 6923 R0 R
A2, R AR AT 48 A R IE A4 X a9 R R, PR a9 A2 5 T &
T —3 5 R AT RRAMNR Y, BB EPATH, T e ik
BT R FARBIM AR, P, KRR TR S S5 PTAR A 63T A0
5. BE. BAEERLCNRGERTI R, BT aEE SR WA/RH R HE
. EHEMBMETOEAEF4E (ROM). %42 ROM (PROM).

w5 %442 ROM (EPROM ). & 44K+ %42 ROM (EEPROM) A4, %
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RN BT QIR A (RAM) B E N30 5 B4 A5 . A
BLEA AR £ TR, RAM WA S A+ KT 4%, #40# % RAM (SRAM ). 3% RAM
(DRAM). FE]% DRAM (SDRAM ). *4t#%% SDRAM ( DDRSDRAM ).
#:% A SDRAM (ESDRAM ). F]# 445 (Synchlink) DRAM (SLDRAM ).
%% %% (Rambus) H4 RAM (RDRAM). AEFHELELFHA RAM
(DRDRAM ). AR 4B %4305 RAM (RDRAM) 4. #H AT 454
T BAUT IR 48 A0 | 523 69 S FARMFAET ABATEZ A S, HEMER

7, AT LR AR 6 BAPRSFAEPTA T AL 0L AT AT R L, R,
REX PRGBS THEAETE, A LIAH AR BiLRGTLE,

VA_E BT iR ZAESULER IR T A iFeg LR £a677 A, HHk 4 BARF ¥
m, 125 FREE ML AT AP iF AL E GRS, BRI he92, 5T
AARBOG L BPAAT R, EFRRBERFIGMEHITRT, ETAMEF
FRM A, XLRET AV FGRPTLE. B, KPFEHGRPL
B 5L VA BT B AR =K 4
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AR B

1. —FPAS) & KL T ik, .35

TR S R AR B

B i 3 B AR & PR IR PR AR B AR 69 A4 AE 5.

P iR i+ F AR &35 BT iR A AL 5 5 AR B AFAE B BT PO ST 17 3] JUAT 4 4
BSSPSASE Bl A e

Bt & 3 FAR SRR BT iR A IR A A 5 4R BB B (K SR AT AL 2213 B 41 5004
AE L3R E R A A

Fr ik it AR G ARAB PT A — T R A BTk & — W L 2 JIR3h =4 2
PAST RPATAR B 69

2. RBERANER | Tk ey ik, HHEAT, TAFHMEZKOHES
MR EHFF O T A

B i 3 GRS ARAE BT AR HAE, B AR TR 31 R SR AT AL 3243 3] s s dd
AE LT RO FH R A, s

I i i BALIR S ARIE PR AR A AR B A S B F JRBE) 31 X 4K

FIr i i B AR -t L P i By 31 X 3 BT 4 S ZR 4 AE 5

I i AR GARYE P ik SR AT AR A T P i By 3R K 3R B 69 % = & &
3K

P i3t B AR & R AR IR IR Bk A ARIR P A2 B, ARAB AT IR IRIR P
Az B FIRERAR TRMRES T4 AL, RS A EATEOHBE
2.

3. ARIEMA|ER 2 PTik ey ik, RAFAEAE T, PRt FAUR &ARIEPTiE
AJEAFAE BN B p RIE) R R B, 4%

BT i i+ B AR & ARIE BT R A AR & R ) 0 B AT S R R A B A%
5 AT REAI B,

FIT A 1 BT - AN PIT S A7 A PSP JRBB) 3R [X 3K

4, ARABAKEZRK 2 ik ey ik, HSAEAET, PRttt HAuR EAR4EPTiE
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BIRFAEA T TR B AR RARAT BL G 5 2 3 A 3K, L35

I i B AR & KR )| S 5T 64 4 2K SSARAR P iR SO 3E 4 AR AR TP AR By 3R X
BT AR A R, PRk 2 B 28 i AR LA A P 6y SR A AR AT 5T 47
249,

Bk o+ FAWIR & 4RSS T iR 1R R 46 R T P ik 38T AExt 64 5 = & A

e\
kel
.

5. WRABAA R | Frikeg ik, RRAEAET, PRkt FAUR G PTiEA
J 4 AR B, 5 AT A AR B AT BT AR B JUATHF AR Ext 5 69 5 — B R 2 4, @4

Bk it AR it PR AR AR AE B 3T BT Y = 4 A AT

I i it B AR & H51F 5 69 P iR A SR A AR B4 BT 64 = 4 AL AT 5 P AR 4%
A B AT B 09 AT R 2 4 AR AR AT LA AR B JUAT A A Bt B 6 % — T R £ 4

6. WAERANZRK 5 Tk ey ik, TAFELT, PAd T HAURERHITE
FIr R AR AFAE B3 BL 6 = 4 AL AT 5 PR i AT R A AR B3 BL 69 AT = ¢ AR AR IEAT
Pt R B JATAFAE BT R 69 5 — T K R 40, G35

FIr i it BALIR &t JL PR AR A AR B AT B 69 47 = 4 AL AT
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