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H1E FFim

ARETIL, ﬁﬂifﬁﬁféyx?A@E%&7§7477A~P7I7%WU%
SEREE, BLOBEHEMFIEIC OV TR, Kim LOME ST 27757

1.1 WEOBEREBR

T, VINVAALATIRILAV Ea—4TT77 v 7 2 (LLF, 3DCG) DEHE
LAY T DML, T 7 4 w7 AN— K7 =7 (Graphics Processing Unit,
LIFGPU EZE)BMFHENTWD. GPUIE, SRItHIEET 4 A7 LA D 2 RILZEM]
ICHET27200HAE L, MEREKEROMERRI, BIUOOY I a2 b— g U &21T
IMGRER EN T 0 7T DXV W AE~ A XA[gE72/— R U = THERUZ I > TV 5.
COIBEEDIOOT e ST A ETAR Y = —F LY, BHROME LDV I 2
—arETITIR T T LB N =T a T A (2, 7T T AN

=X 7urI L) EMES K11, AMENEERT—ZIZXLT, B2y

~&7D&7ATﬂLéht%ﬁ@ \\\\\ BERBEITOET NV ERR LTV,
R X R O DAk A I E R E TG L7720, Ziiie KRB ER % i
#ﬁAﬁE’%w%ﬂé BT 1 77 AT, X 1L 2 12T X D IS A EBIC
X LT A B ALEE T LT ) X AT 5 2 & CTH B EZ155.

XTI, BBy 2 — A OUPLE T )L & BT OE T L OBEPMEICEH L,
Vx—AHBOETNVERY WIWICEGILE Y Y r—a DI DT T T 4
WWIRBHRE Y AT AERET H. RimSCO BWIIE, GPU O ek 72 18 5 O FERE % i {5 ALEg
TNITY ZANIEHTHZE, BXOT AV r—r a3 OB IEDOR ETH .
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1.2 GPU OF|H

—fRIZ U TIVH A L 3DCC DIERTIE, X7 MRATHIOBEENZH I T D
HARNZIE, SIROLERNOA 7V =7 N 2 LB~ T 2 0Ee, 7V
7 FOFRMOBEEEH, BILO3RILERNICBIT OOV I 2 b—a R ED/R
HTHD., ZD=b, BED GPU TIE, 3DCG DA A kU AR 7 2 VL & 2R
HNHLFRT 572012, X7 MO 7 a v Y CHHIET 5 %R > Tnb. =
DILEFREEN, VT NAH A L 3G DV Z Y v 7 FEICEHMEE R -E5 & L i
mE ) EICwm G LTV D,

ST r 7T AMEROEIZED, A ROBANTHL L XY 7SO B
a—Z YA T AOFHMEE RIS DMIENIAN Y ZRETWDL. ZH Lz v s
~ 7 V78 GPU & W2 I EHE O#F9E 438 % GPGPU (General-Purpose computation
Graphics Processing Unit OBEFR) & JL.5[1].

1.3 BHEFIE

GPU Z_XR—R L Limarva—HFEVaro4 77 ) O%EHE LTI,
OpenVIDIA[2] 23281 F 5415 . OpenVIDIA [, NVIDIA #ED/~— R 7 = 7 & %512, OpenGL
ERFEDOBAFE L= GPU [T 7' m 7 F IV VT ERETH D Cg & DAL DO TR EIT
5. OpenVIDIA ZHW\5 Z & T, D GPU ¥ L2 B a—F L TOWFHIFE
LARETHY, T Ea— XV a VOEERNUBIREEZSET L LN TE S,
OpenVIDIA 1%, GPU IT XL » CH/EBOMH L md{b 3 52 A THMIZFEICTH S, Kix
GPU %A > TG ALER & &R 21T 9 STl OpenVIDIA E[RERD A X v A& FFOMN, 7
T T4 INVIRRBE TR EIET H LWV RS,

GPU M 7' e /T I V7V E5ED Sh3]ITE7 VI A aaeETY 22— b L THZD
BEREN B 5. Z ORBEREITEE O T VT R A E LA BT U O BAR C(EF] 7 K
T, HANCER L7270 2 R AR EOFEITNEFCFE S 70 E O 2 fHHIC iR T
%. Shix, GCPUMITDY = —F 477/ o7 7 SECTHEBAHEZ AN LIS
SRRV, O AIIAMIEICEB T HINHTE S EE X 7-. GPUMIIT e/

TIVIEHEDShBITRET NI RLEEY 2a— UL L TIMZ DEERDHD. Z0D



FEREIXE S D T v TV XA E A DB T O B (A 2B RE©, FRlC itk L
7273 X ARTOFITIEFCRE A 72 & O 2 IS ©& 5. Shik, GPU A
FOv =T 477 a7 ASFEECEBGLE AL BWIZ LS5 CITEWD, Zofh
FANIAFIRIZB W THIGHTE D B 2 7z,

—F, TITT7 4 N — A =T =2 A AGUD) Bl AT-E 2T VT s T
S EEEE LT, Apple #£® Quarts Composer[4]72 E33 5. Quarts Composer
TiX, GUIIZE Y BT AREBOUED FIAZIEEL T, EVaT7 V=T xr Nl
HFLTWL. F£72, Quarts Composer Ti¥, GPU ZHW=EAZFIHT 5 Z & b AlHE
Thod. 20V 7 by =7 TIEMBRICEBRAHEZ AW 2B 5 2 L3 FTHe

HDHN, EBLFRT LT X ABIEOBFREZIT O T2 DY — /L TliEZeu,

1.4 AWFZEOALEBESIT LR

AFEOBM AL LT, BEFORBLET (A 77 )V Rar Ba—F ey a 74
TV ERWEEEEL TR, "= RO =27 TIN5 T LT Y X AOMBE
a7 u 77 ha— RKRETTOT, EVaT7NVREBREALZHWTTY Z NSRS A
METFOND. SHICEEFO GUI OEGMEL Y 7 o =7 &g LT, gLy L
Y XL TR BEGEERET VT Y AT HEHARRAbET NS, BLTIL,
BODRERFFRZINETS.

(1) N—=FR7 =T DU EEFHHEZD

AR TIRET DR RS AT A%, HBAHET VT A L%/ — Ry =7 ET
FAITT 57O EHLENFAIRETH 5. %% ERALEL Y L T Y X AOFHEHE O |
DO, BERT T I IV TAFLELBELIN TV, 22T, ZO&EER
7D77:/7x%w&i,%Lm@t®®amﬁﬁ®7t/777m7§iyﬁ%
VT A EANNMES DD 7 7 ANV, BX XY S F¥T A 2ADT0 7T I
T ST, RKVATATIE, ZhbDFEE EOEEAMZER L, HEIZ GPU 2 v
T HF RN 2 EITTE DL HICT 5.

SHICBIBTHTATY XAOEHEALIZ LY, FRNCHEREBLIFET LT Y XA
DEREE STV, ZNEHAG LR LT T, ST LRV EZ T e 75 I v




7T OVERZE DT RIETE 2.

(2) mBAFET LT Y X LOEE

AL AT LTI, EBUETLTY RO RICY =—F 4 7 Tnrl 7330 0F
BEHNTWD., =T 47T u 7 I U FREE, 3DC6 E WY Y r—
g UEMETHEEOEME LT, ET7 A vO0a— RE IRk ahsd. F177
TANERNIGER EIND Z END, THI T XLAOFESLERTNRIG /b2, E
1T7 7 ANVDORASE ETIVTY RLADRBREDB THENLLTL RS, UL EORH
WX, BB VT Y AL EHAGDE T ) r—a VORI THISHATE S &
EZ7.

(3) BV aTI)VRREIZEIT DB FIED AIfEA L

AR AT LTI, Wb L= 7 L3 RAOMAEDEZ B Y 2 7 LR BRE CfT
W, WA A AL S

— I, BBLEE AW e 7T A TS T AT Y XA, TCICHEN S
NETHEOMAGOE TEREIND Z RS, WEME T LT Y X AR EE S
TV, 7r 27 7 ha— FAKRZESBI TICHENAIRETHDLEEZS. L
oo T, BV aTIVREREE N CHEGAEE T LT U X A O TFIEZ L T E L,
WkoTw 7T I TAZA)NVEHEE LT, BAEENRM ETLHEBXD.




28 GPU Z W EZLE

KRETIE, KA T AN TIET S GPU 2 W EBAFR T L2 XAk L
TEDIIRLDOBRENTHEINEdRRD L L BT, FEBEIC GPU & VW= FEREH T
OEE I A N 3 AT KO FEIEF BT 5.

2.1 GPU (Z#E L7z EBAET LT Y X A

GPUIZHE L7273 Y XLDOFREIZIE, LFO 3 BBRET 5.

S
- B
SN A

B IE, GPU Tl > TWA3DCG DL XU o THERED RIS Th 5. AL
TIEINS OMREZ BEAIRT L 2 Y XN ST A Z & T, O EH{L A2 377,

2.1.1 AL

GPU |ZIXW SR D =8> D 2 FFEDOHAAA R B 5. 1 DlF, 4 RIT~7 VO F T
HEANEOEFNHETELHZLTHD. MBOE T AT LR, i HEBEWHED
Aoy ZFFOTo 8, 4RI FVOFMEEN R D Z & IXEHGLEIZ & > THE
/AN

b9 100k, Y=—FTu T LAEFTTSHGPU Lo T T4 URIEBIb S
TWAHRTHD. ZuE, FCLBEAZEEFEIRFICETT S22 ENTED L0 ) FLEN
H5D.
GPU (Z1%, 3 RItOMERDEEA KRBT 572012, LEOEBZALY 17 286208
b5, T, @R (77 AFx) 2R B~y T THD. TR
Fy~ BT EMEEND I OERE, GPU NTIFFILEES LS. HEALELD GPU
~DOFEIET, FEHOFEB~DT 7 AF v~ v B THERERZICHTS.



WHPEDEWNT LT Y ALK, 77 AF v~y 7REZ VT GPU LIZ%ELE
AHETHD. 22T, WHMEOEmWEBLET LT Y AL &L, T XTOE T BLIZ
BWTH OB ZNTHT AT A LE ST BERMITIE, 7 4 b Z QLR E 72 ]
s, BIO2MELERH T 5. 20F%2X 2.1 06X 2.3 £TIZKRLTE.

X 2.1 1T 7 4 V2 DFIT, {7 MK LTEDREM 8 B/ L aE b
BONYE L EZ AT, T O@DIEERIZ, ()DOBEBE T NV Z ZEHT % Z & T(b)
NHDEND., 2D EBREERTIERT TR TSR DM, WEHoyvX—%2H
NIRRT ORI DD 5.

K221%, Z77 T T 4NEOETHD. 77T T4 NEE, AR
TN L CTEBOBEE O E 7 B & O 2RI 21T 5. K2.2 T, Ko (@)oo i
BIZK LT, B AITFEOE 7 KT DEB T ¢ L2 D3(d), B8O Y 7 &
ST D EE T 1 V2 D3(e) T, THEIURED, (b), (&b, TORITEIC
G D SEHU Lo AR 72 EIC VWb 5.

X 2.31%, T=URAHOFITHSH. Z OB, £V 7 BALOKESR, BLW
MEE S EET 28R L2 Mo 5. X 2.3 FOREZ @)L T, @@ [T
S NVE T AW TAKESHIZH D Lzt O, (b)DOEREHE THDH. HE , (e)

B 7 4V Z T LTER)DOFRERDEOND. Z oL, EIZEBIZ3E L TMY
B2 AT 2R/ 2RO BRI THW OIS,



e B

(a) | (b)
1/9 1/9 1/9
1/9 1/9 1/9
1/9 1/9 1/9
(c)

2.1 LT 4 v Z AR OB,
(a) IRt (b) WLPREE (c) FiRlb7 1 L4,



-4 -8
1 1
(d) (e)

X| 2.2 7577 4 )VEZUBOH.

(@) JREfG (b) (d)D BT ¢ VL ZIZ L DFEREE () ()P} 7 4 VZIZ XK HFER
B (d)4FET TSI T T 4NE (€)8FET TSI T T 4NE,




—1 0 1 -1 -1 -1

(d) (e)
2.3 T LR AR DO
(@Q)FEE (b) AKFH MO R AL Z it L 7- 45 R EE (c) TE MO R AL
BAHE L7 #E R (d) KEHFHOTURRT A AH (€) BEFHOTLRAT ¢
VA
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21.2 HEHINER
B OFIN AR &1L, EEROBEgOmERLALNE, BE, ®E, BRET52LT
b5, Thbb, X211 0K 5 IZMHAIER Z B3 HEAL T .
N : (As, Rs, Gs, BS) = (Apr+ Ap2, Rp1+Rp2, Gp1 + G p2, Bpr + B p2)
I : (As, Rs, Gs, Bs) = (Apn—Ap2, Rpi—Rp2, Gp1—Gp2, Bpi—B p2)
FH : (As, Rs, Gs, Bs) = (Ap1 XA p2, Rp1 X R p2, G p1 X G p2, B p1 X B p2)
FRE : (As, Rs, Gs, BS) = (Ap1, Apz2, Rp1/ Rp2, Gp1/ G pz, Bp1/ B p2)
- (2.1)

ZIT, mpo{fe s, (A EWE, R:RS, G:fkEy B YY)
DASDEFTHEENDI LD LTS, Fiz, HI1T5E 7 E/L%E(AS, Rs, Gs, Bs),
ANEB1IBIPIAEBR 2 OV 7 2L E2ENEi, (Ap ,Rp1,Gp1,B p1),

(Ap2 ,Rp2,Gp2,Bp) THRTHLD LT 5.

GPU O~ NVF T 7 AF v U v THsteE WS Z & T, UL EORMERRLEN GPU
ETREFRELE D, AT T I AF X V7L, 77 AF ¥~y B 7R
WCTHEEOEGEZT 7 AT ¥ L LTHHT2EETH 5. HlxiX, BAEIHEORT 1 &
KT H5E, BRROEKERD DEART 7 2F v g L o TEEO 2 Ko mik % H
WTEHET DLW GmTHHEINS.

BT ARk E AW EGAEEOM 2 X 2.4 &K 2.5 TRY. K 2.41%, BEAKOH
Thon. AJTEE O FTEGZRELE ST 52 & T, AOESEBREHNTSH. 2
AU XY, 2 OEBOFERN TS, X 251%, EEAKOFITHS. JREEIC
LT AV EBRERETHZ LT, AOMNEBEES.

11



BERER

2.4 JEARROB.

TAVE 1
X 2.5 FHEARKDH.

21.3  PEK - #EA

GPU TiX, 77 AF ¥ DILRRM/NOEIETHHAr— ) TR EZ N— R =
T CHLET DREEENME D > TV DL ZhUE, T2 AF v E2RE AT 2R o EiE T
DREZDOEIZKET 572D THS.

Z OReE T, BRN OAEE O AES IR D L O AR E 2 M 5 Tk
NREZENTWA[B]. B 27y =—F7 077 A0 1 BOELTIE, B0
BOE T ENTRTEEET DI ENTE RN, IS HIZ L CERFEICKIAA
2179, 2612, EROME/IMEREZ AW B LR O fl 2~

9, M 2.60DIFT LIS, WgEAr s LT DI N—TFIIHEILT, Jv
—7RIZBIT ARG 0B E O 7 B L OEEMOELZ BT 5. BRI,
SRR FE DSR2 EZIAEND. T72bh, QD47 ELDE T
— T OFHERERY, QORAOEBEMMBICHISSETEZ AL, QIEREZAEN

12



7=HElE, OO X HITmfHE4 v v VMEE S E 2 FEITY, RO ZE L T, @
DFERZED . BEHICOIRT L1 B B oBEBICIGE L7-BEME T, eSS
DEODERE I TEG T — X ICH 1S 5.

@

2.6 i/ VT B Ol .

2.2 1 HEH

BGALER T L T X%, ERERIENWEDN B O T 7Y r— a 33T RO
BAICHE, FHREARARENWI ENRFEToND. —RICT T 74 v I AERRTHT
TV = a ATBWT, ERFMENEE R FHEREX, TAAT LA DY T Ly
2 L— b~ GHEEH 60 BI/FPLLE) ZHEHEIL TS, avFa—HFEYs
VRBENEGILEE T Y r— 3 SIZBWTX, AT —F (B A THEOATTEER
Bl 7 A L) ZEERESABTX 50 E ) RN EHEIC/e D, BmGE OB T,
R F LB 2 T PR DGR AM A mW o, CPU 12K 5 FEEECITERH
LB DHEFF DN EE - Z 2 Hivd.

UKe, GPU ZH WG QMM AZFIE L7 27 AL LT ViewFrame[6],
LuminaStudio[7], RoboGamer[8]® 3 iz >\ T2,

2.2.1 ViewFrame
ViewFrame 1%, BHiBfZ ~—F L A TITVW, TOMELZHWTEEOHRENE R
TR 2R T 5 AT A THhDH. ViewFrame 1%, X 2.7 12773 X 912 IEEE1394

13



Pt d DV 1 A7 1 & PC, NI E Y, 2L TTF 4 A7 L AT R MRS
NTWD. DV I AT EERBREICEXN LT2T 4 A7 LA O EENICERE L, RIS
oL OMAG DY Ta—PEBMOMBERMAZITY. Z LT, RMSNTZBEOAE
(20t U7z i & FERE TR LR T T 5.

AR Z X 2K 0BHFClE, 7 AT THEAS LGN O IR AE O R A
WINE N2, A LT WX D R 2tz ~— L LTHWD 7 —ARL 0.
—7J7, ViewFrame Ti%, FIH&IC~—h 2EFEIEPIC, ERFFCTEETHBRD
A ZRR LT~ 2812, VAT LAOF|IHIRIEL T .

CDVATATIE, 2O0FEBUET VI XA LxFELE. £, ANSnoH
BT —% % RGB #4215 CIE L*a*b HE R ~AH#19 5. CIE L*a*b £ %13,
AL L7 DI A LoD E W D B B D720, B OBEG 7 +—~ v b & L
THENRLT U, L L, REMoOBHT LI Y RANEHETHHT-D, BEBRNOKT
Ji DEFHET S TIZEA T 2 IIEEFHE AR RO TRV, ED72H CPU TORIKRFHAL
HRREETHDLEEZOND. L EDZ Enn, CPU THLEMH 21T 5 561213,
CIE L*a*b £ R L 0 HEHT LU X ANEHM CHAEART O HSV #6632 H
WAGENRH L. LrL, ZOFEOLS, BENRE THOLIT O LG & 1T 5
ZENB DD, FER TOREENMES 225,

CIE L*a*b £EAR~DOEAZER OZHEL, WENOMADELE L Z D TRVWEE SR
72 ATHBIL T, ZOREETICEBEO 2 ELAIRETT 5. BEIIC, 2 ik
% O QRE O BODEE A, BB O OO E LTHRDY Y. Z O RO F %
X 2.9 |27~

ViewFrame CTZE%E U= L afiHEICR L, GPU IZ L AL L CPU TOMLE D #
NENDIATHRM & Ll U7-. WEE 7 iEIT L DR OB 2 eile§ % &9 Fikx
B L7=. EBRIZIX, Pentium 4 3.0GHz(HT 77 / 1 Uxf)i), RAM 1GB, RADEON
9800 XT 256MB % ## L 7= Windows PC % i\ \7=. ZOfER, GPU 12 X % 522N
fBF) 148 [7], CPU TOFEEENER 38 Al &, MHELHEIC 4 50V ENHZ, 202 b

Nh, RFEOHRMHMENHERTE .

14
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2.7 ViewFrame 3 A7 A5
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2.2.2 LuminaStudio

LuminaStudio 1%, "—F ¥ VAX CFDIZDODY AT LA THDH. N—F ¥ )LAHK
AL, TULEEMAR SOy &2 CG TRIEL, NEARLL CHgEVED BT
HbH. BBEOERIX, AT Thog LTe&AFEEZEZ»6EV ML, CC THELLt
v MZERKRT 5.

LuminaStudio TiE, KRR TWMEMDO L 5 7%, HHELIERESRHOERA 7 Y —2
DERE ERFHTITO bDOEXIRET S, 2.10 IZ3 AT LADUF ORI 2R
4 2.10 DT DOOWEBEDAZ AT, QOIEI A TR LB Th 5. ¥ 2.10
O® “BLUE SCREEN” (7 v—AZ7 U —y) LE NV TIE, HFOHE—-ADA
JU—rThdH. ZOTN—AT Y —OfEkE@DOMTEE T OBBICE X2 5.
EHIC@DE S NTMBEOFO T e Y = X REREEE, QOHBICE XD
EV D TRILITR S

NR—=F PV RAZ AT, —RIZZ o~ —WH LTINS TFEAH LN, =
FUTE B OBEZ HAAIZ LT, IR OEE LR UAaDOERICIE DS MALEL 21T 9 FIAT
b5, 7avF LTI, HEPEREUCADOREERW R EDTEEDLETH
L, BHICEBRNARETHS. L, ZOFETIE, BEITEHGROMEGZ R,
NS HIHACHEBZ T ENTERNE W MERS 5.

—F5, ERAZ IV —UZFRELT, X"—F /Lty hNeZDEERRLT, HEHD
Beig 2 RN OEEAHRD LI LTIRee 75 kb H b, ZogE, 7rnyxy
Z DIEFESCEBREEIC D 70 ERE L 720, i L 7o M Off i s s A EEH IS
2% 2 ENEV. £ ZC, LuminaStudio TIE&REEROMEKORE ZITV, £ DOHEY
IS AR AT O HIEAIRR L. ZHIC L 0 RERNERTEOME A2 BANE, 7
OB A2 EIIC AT D Z E R AIRRIC /R o 7.

LuminaStudio Tl¥, F#HIEREIHROMBICIZIATI L7 RGB RAZ DM %
YCbCr HORICEMRL T, a2l XONICLDHAEL A7 U —FIH L5
MO % ICIZAT 5. 2D YChCr RARIL, Y MW T, Cb 3k b HF~DEAET,
Cr M blR~DOETH L. ZoE#E, K22 THEZLND.

17



Y =0.29900 * R + 0.58700 * G + 0.11400 * B
Cb =-0.16874 * R - 0.33126 * G + 0.50000 * B + 128
Cr=0.50000* R -0.41869 * G -0.08131 * B + 128

e (2.2)

ZIZT, R, G, BIZZNZENELMATOEBDIR, %, HOMRDSTHD.

Ta Y ) ZEERIERICHWEGA, ToREmIIER LD bHEREL 2D Z
ED, YMEEICIZEFNZ T a0 ¥z 7 X RERFOP A2 BUS L CREQAEEZ1T 5.
2L, TRy ZONERBNGEIZIE, BEEOEELH S R EL T
H728, BEET TORY IAZITEE L.

ZZT, Cb & CrDEHRERHNT, A7 U —IFIH LT FEM OMBEE ITIC LT K
it b3 5. LuminaStudio TlE, &EIEH> A7 ) — 0 HEEOH—MAD T —
MZT 5. Hl2iE, BV —FERAT7 V= LT SHE, TOEHDIETEANH L
725728, Ch N mWEEZ I sz & m Ok s L THHT 22 R TE 5.
211 A BB OHEFER Y 2Z LZEEGRTH Y, X 2.11Q1F A JEE#E O Cb
ERLEEGBTHD. ZhixX 23 THXAOLNDEBOERBEERET - IAER N
211 D@ TH 5.

(As, Rs, Gs, Bs) = (Ay XAc,.Ry XRc,. Gy XGc,. By XBc,) (2.3)

ZIT, BT AL E(As, Rs, Gs, Bs), HHEEREZ TICIER LW 2 (A, R
v Gy, By), Cb DIFHIZIEITER L2 Hi# % (Ac,,, Rcy,, Gey,, Be,) TET LD ET 5.

LuminaStudio TiX, IEEE 1394 ##t DT X VBT A H A T T LIz Mgzt
LT, 320X240 OfBfED MPEGL1 B 7 4% AT % DIZ, PentiumeM 1.7GHz
Mobility RADEON 9700 @ / — K PC TEfH] 300 [V EOERMLERZ1T 5 Z & 3T
X7 FIH L7 A7 oA OMER, PR 30 =2~vDd7-®, LuminaStudio
FAERCED L O ICAIRER LELRGRICHFIHTEL D EE X 5.
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do

2.10 .LuminaStudio D> AT LD A A —
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RGE — YClCr oafmiesiion milr
Czw e REE .
s B twiury

Camera pam R oA
s e Ty 2 1]
CG source Capture - [:ﬂ we -asm| |LoDE profile
e ] A
rorro—l [ e e |.'|m-£
ackproumd anmg:rmd :&:{J- :mﬂul
Blend p— | Blend
— Pixel Shader Compositions
[ 3D Effects || HFM ulvaidmffml
Render || Eezﬂng_"j—' Broadcasting

Source (davlight)

White screen

'3
" Chroma key 2

Ci

2.11 LuminaStudio DAL DI

20



2.2.3 RoboGamer

RoboGamer (%, E7 47 —A%xuaRry NOHERET D5 AT LATHD. ZDv
AT LTI, BT 47— LD OFEFIZEESW T, SPIDAR[9] L FHEN S T
F U AT, 2 ANT, EFF S — LD ASPEBORELITS . ¥ 2.12 1T, FE
BROREDRT-%7~79. SPIDAR L, X212 FOQDY a A AT 4 v 7 OFemllH
eshb.

RoboGamer TOME DN, Try =7 XA L-EHE AT XV E T4 h
AT TRE L, RESNZWBE 2 ¥ o — 2 TRIFHZA#NT L, SPIDAR IZHIHEE 5
BIED.

BT A — AOBEICIE, W OISk U CRIRFISEENMLETH 578, FEE
[ C OGRS BT H 5. RoboGamer Ti, GPU W5 Z & TANICK LT
BIED RN AT AE R LT,

RoboGamer Ti%, 7 % U £ PONG™ [10]% %52 H Bh#fit s A T L&A HES L=,
PONG I, Hiiff FOLELAIZEERO EFIZEIK S RANEE S, EllF a2 Ea—X
@7v4%—,5@%A%@7v4%~$%¢¢5 ENENDT LA ¥ — DT
H2NRLTC, HH FICHTLS AR— L EBHEWAITHIRT. R—/LEZHSD/NRKLD
BANEL LIS LAY —DRATERY, HEIZHEAENADL EWD JERICB VAT
LADET AT —LThS.

21312, EBZEMET OB Z RS, X 213008 A EER T, Q@ ERLIE%
DEETH 5. X 2.13QD BB AEFERZH N TT LA Y —D /3 KILOALE & R—L
DONLE % S % . Wi T2, SPIDAR IZH L CWAHE/7R% Up <° Down 72 &
DT HFAMEHRELTHITLHELEEHIT, RATF =y 7 DO DEFENRT A —F %FH
YD,

PONG D% —ADiREEIX, SPIDAR 75%;%1”15?“5 T LAY —DRRIANE & &R
#%—wwﬂ%%@ﬁbfﬂﬁ?é RV ER—=IVOMLENL, B ATHHATER

B D AR L U, R 217> TR L.
X 2.14 | T A7 — L OfENTEE Z 9. AJJERIZKT LT, /XKL A Ol %
:/%ﬁ:t ITHE((R,G,B)= (0,255,0) )THY 7z 5. BOAR—/IE, bIZrRT X
IZAM((R,G,B)= (0,255,0) )IZ®&Y Iz 5.
RV ER— )LV OEFEFRITSE 5 AL 72 B AL, SR R FATIZ i 2 i LT
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37 %. ZhiX, PONG O & )3 2@ (Fryz s 20F=4) ORADE
DR, REREOBRENRICH L THIGT A7 DF v U 7T L— a3 VOREKRERO.

RoboGamer TiZ, LI EDOEEZ: T T GPU WG iENT 2171 5 Z & T, Pentiume
M 1.73GHz, RAM 1MB, GeForce Go 6200TC(128MB)D > A7 Lfpkd / — b PC
TR 150 B LA LD EGIEAT A FTREIC 2 o 72, ZHIC LY, BEEBO BV ET 44
— AICHIRFIGE CE D VAT L EBTX T,

[

nG |

2.12 RoboGamer D% & il =
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B Hobo Gamer
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e {100 -0m

2.13 RoboGamer [&j[f&]

2.14 AT e
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wm3E RTFAREH

RETHE, VAT LEHFHT D ECHRE R BEBUE T 0 7T I 2 7 OB D
NZEMER L, GPU L THRET L HEIZONTHERD.

3.1 EEBEAETALIY XAD GPU a5 3
T ~DRLAIA -

WG T L Y R L E W7 7 r— a3 Tk, 8 1 OO ADEBIZH L
THEBOBEBNIRT VT XL ZIEREH 5.

4 3.1 12 ViewFrame CTOME OB Z~T, Z 2 TiX, AJJEEZ RGB RER)
5 CIE L*a*b £ R~ BT H0UEE T LI Y XA 0, VT, H»5HEIMECTHE L
O RGEZ R OEFEZ A, £ 9 ThW\WbOZRICE DO _fE{LLE %2 T
LAY ALL ETH.

EENE | | EfgnE

FIIYRL| | [ FPATIYR L

ANER

X 3.1 —fXIREGOIR T 0 75 I 7 DO

—%, GPU AT v =—F 4770 s T I /T, 3 ROLTHET —4 D
RBZATOTER Y ==X 70 7T L7 BV EITO O eV = —F T s
FADE Y NEWFRLT, ZL—b RNy 77 I CA T V=l hEL XY v 7T 5 (X
32). ZD200v=—FTu T I T DRy FESNALES.
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TIRF¥

BERT—%

N
j/

IO 7 V=R 771, ANT—FELTOT I AF ¥\ 7 7ICEIHL
5D EmHkED, 33 DX TR ADHIIFERZ RO /S AN Z LR HKD.
OB ERND ZET, TV AF XY NNy T 7 OFT — X g4 54 7 L
REEECTX D, KX TlE, ZOWBGUET LT X LEEITT 552 WG E

ERYT—4

3.2 —HI72 GPU Yu /53

2—)VERESZ EICT 5.

TIAF¥

Eotilz—4

|
‘M

IL—LiNyTy

»
4w/

FE11RX
ERT—4 ) EavT—4 ot z—4
FE2/\ R +
EmT—4 ) Eavz—4 ot z—4

44V/

X 3.3 NAMTT—F 2ZITESTET L
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A TEFF LTV AT AT, WA TREDF ¥ T F v 7 /31 2056 O AT
R, BB LI OEHILEBR T 7 ANV ET 7V ATy Ny 7 7ilab—95Z LT/ L
V=X 7T NIEBRT =2 EEL, BB ATIT . S OICEEOEGAEY
NI XAEMEST AT, B2y a—F T n T ML DNEERET S
AF XNy 77V XY TTHZETROEY 22— WZHET. ZOAHEDOIRILE,
Xl 3.4 |12~

S EFAEeTF

B4 I E S ETAI7AIL

TORFx

GPU LD

BR/N\YI7

EvtL =
[:£> - % FHORF %

BRI

X 3.4 VAT LADTFT—HK T 10—
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3.2 VAT ADORERES

AKETIE, AT LEMEET 5 ECHERERSBMARRITEIT DN T~ TN L.
VAT AEHERT HEERER L LT, K 35 ITRT LI, O)ATEBOEDY A
I, (QEBAIEAZAT S GPU 7' 7T A, (J)EHGMLEE T L T U X LA A D,
o, EOFNE LT 22— —A U X —T A ANRBIT 6D, LIk, &%
FREFRIZ DN TR D,

GPU

A TR Jns534

X 3.5 VAT LEAENKRT HEEL 3 ER

3.21  ANEBOEY IAHL

KR AT LTI, BIEBLOFILEGR, ©T7 4%y 7F v T /31 2026 D AT EHE
Z, NDHEiRE L CRIATE S, ADBERIL, T XCTTF 7 ATy Ny 7 7B SN,
GPU OB 72Ny =—H Tl T LG, BT —ZIZT 7 EATEHL9I1TR
5.

Fr il i O EL Y A J7 11X, OpenGL X° Direct3D (243 & 415 3DCG API 23 %
IR — 2T 2HETHD. BT 7T v LEET 74 LICBE LT
3DCGAPI 3T 7 AF ¥ & L TORMAZHEL TWHRWNT t%>ﬁﬁ@f747x%
J—ADT=DD APl DS ICE S TV W8, 0S J L ICEED HEREDA.
K 27 ATlE, Microsoft Windows FD~</LF 25 ¢ 7 APl Th 5 DirectShow %
HWT, Bl 7 7 A AT AFy 7 F v 7 —F % Direct3D OT 7 AF v /Ny T 7
A R T 0B E 1T > 7z,

322 GPUFusSILV/EE

GPU Ym 7 7 I 7 THWOLNLmHKkSEICIX, NVIDIA f0 Cg(C for
graphics)[11]=°, Microsoft t:> HLSL(High Level Shading Language)[12], OpenGL
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?® GLSL(OpenGL Shading Language)[13]72 £ OEESCERMENKRE L= b D &,
Stanford K=2® Brook[14]<> Waterloo K% ® Sh @ X 5 I KENFHIZ/ - TRE
ENTHbOERHD. BIEOT v T T 7 EREE, GPU Z0 1 0O GPU Ol %
179 APl OfLERZ R D HIREMEEZ RO SFERKIZ CPU £ GPU O 7R 7 F I v
Eamanl xR EEEE LTRE L THEDNEDNAL TS, —F, BREDORKFRD
GPU 7'r 7/ 7 I VIV E5BIE, AIEORESLERMEL ELD N~ T =7 OFREHH
RBHEARNDS, CPU llOo7a 7T I 7 THEZD Y —A ETOFHZHEE L CH
FEHBED LTV 5.

RUAT LTI, LTFTOBANSLHLSL 2 GPU Va7 I V7 SiEE LTEHAL
7=.

Q) BEZ 7 ANRX XY T TF v T3 ZZ T 5 AP & FEMHEDS v

A TR K 91T, R AT AT, BEZ 7 A NVBIORETAF ¥ I F ¥ 7T —
BuaT JAF ¥ Ny 7 7|IZEXHTOIZ, DirectShow ZFJH L T4, HLSL I3,
3DCG APl U &E>TH D Direct3D @ GPU 7u /7 IV V7 EiETH DN,
DirectShow (%, Direct3D EAHMEN K72, #ERE LT HLSL & oS Ju.
5.

(2 Cqg L HHEN & L 728 Cg CORAREE CHRELRMHX 5

Cg I, NVIDIA #:23B% L7= GPU [aif 7w/ 7 I 75/ Ch 5. —J7, HLSL
1%, Microsoft #+:? Direct3D ® GPU 71 /7 2 V' /' S3ETH 5%, NVIDIA (DB
B3 27280, W& OFEMOMERRIIIFE ICHEBREDOJWVRGHI R > T\, M
FOEWNL, av AT T EALBRRLEEIRTHS. ZODEEAKRD
RRICBI LTI, Ehoh— M2 ERTEE, b —FHEH5 2 LIRS
IZHRD.

Q) FHEN L. BEHMEOH D Cqg DEARFEEZINZ DL, GPU Fn/F I vV S5k
LTS, mbAHERZL.
AR L0, Cg & HLSL D 2 DOEFEO AN EWZ LD, WHOFEED
X DR EICE =7y bEIRT 5 Z LIRS,
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B =77 N T ANEREMETNDE A X T 7 ANVEXDBFEL, GPU 0 /T A

D a— RUSMZFEIT 7 7 A VOl BN aeak TX %

72 FT77ANMER LI, HLSL DA X 7 7 A NVEXNTHDH. =77 N7 7
ANFERIL, HLSL DTES Y = — X LI By 2 —F D a— ROl oMz, BI%
EMHHBEIZERTEDONRNTIA—FEZTLRIRTED. ZONRTA—FX, ET77 7410
OOZWMNARET, 77V r—a P OFRET 7 A NVD LI IZFIHT 5D Z LN A[EEIC
n5h.

B) =72 77 ANEREFHTEL Y —LBEN

TT7 2V N7 7 A NMERDFRT 7 A Vi, SRIEIRT — 4 21ERT HET VU o~
TIT Ny =T RV = — AR — I ETIRENTE, AT —Z DD B »n
FHECHDH. ZD70, B EFIZZNENNENE LAY — a5 Z k5.

323 a2—P—AF—TxAfA

RKUATLATEET D2 —A X —T oA AL, REL 2200MED L DIy
PIVD. 1 DIXEBRBEDORN LT HT20DA V F—T A AT, £ 9 1D/
Homnhz b5 02 —T7 =24 A THD.

KR AT AT, ANEBLT NI XL EQUBED 7 24 ATy 7 L LT
T, TOT7uy 7 E) 7 IEHT ETEEROUBEEZRELET 5.
EBABLOFAVE, K 3.6 IR T X512, ANEBRICRHT 2B R 2%k T7 V=
URXLDANTTEHRIZAE D A Y — 2B CTH D, BEHIEE LT, SEBAET LA
JRALEFERLIZGPU 7 /T ha— FOETIEFZ2, BT VICEETES X
2T 5.

ANER FILTYX L HAEER

3.6 MG DTN
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3.6 ZICiZ, MU ZMAS Tl Of 2K 3.7 IZMR L., M3.71%, &
mesy EMEREOEBGAEH T VT AL EERIZHITH L.

Inputlmage DA HEE
A
RebToLab.fx (RGB, CIE Lxa*b I ik
FILT)X L
\
. ©LIIR=E: Tas
SkinColor.fx 7 LS R L
\
Outputlmage @ HEE

3.7 "D
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WAE VAT LDOEE

ARETIE, BEBAET LI X L% GPU Y1/ T A FTEITBLOER TS
AT LDFEIECONTIRRS,

4.1 AT AR

VAT AL, KA41ITRT LD 7%, 1HO Windows PC (Windows XP / 2000)
ICFEEEND. BT H PCITIE, B BAY=—F 208 LD GPU Fu 7 F L3,
FATCEDMRDBMATHA. 7212, HE Y =—X 777 AL TIE, GPU
ETEMELZSTH LV,

ATNZE D ZEBRHR DT —21%, FREE, B 7 AL, BIOET A X ¥ 7F
YT —H2Thb.

VAT AORIFIZIE, Visual Studio.NET 2003 BB [ C, C++=3k L DirectX &
7=, DirectX ® 5%, GPU OFHD7=®HIZ 3DCG harKR—x> N Thd
Direct3D %, ®)f 7 7 A VWV DOFHHAIALRF ¥ 7T v 7 /314 ZOH|HEIZ DirectShow
R L7z, 72%, GPU 7'u /7 I v 7 5iElZlE, HLSL Z#HW\ %

e La

e
e me m  R ———  —

X 4.1 GPU % &# L 7= PC
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(1) #IEBE 7 7 A V74—~ b
VAT ATHATE 58 EB T 7 A V7 +—~ > ME, BMP, JPG, PNG, TGA,
TIFF, 3LXO'DDS Th 5.

(2) BB 7 7 A VT F—~ > b
VAT LATHATEAE8E 7 747 +—~ v ME, AVI, MPEG1, MPEG2,
WMV Th s, =701, PCIZHonUba—FT v 7 B Ao CTHRITFIUS R S22,

B) BT A XX I TF ¥ T /N4 R

BT A%y S F v, USBEHGEDO T X 72, |IEEE 1394 B56iDT VX )LV BT 4
B AT EOBBEE AT T A R H NS,
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42 BEmELATYU K

4.2 (IZBFE LTIc AT AOEEOH 2R3 . LUT, SEELZ AT 5.

EasyGPU EEX
FFAIE ~NLTH)
& St ]
v

Inputlmage

Inputlmage

RgbTol.ab.fx

A

Y
SkinColor.fx
y

y

Outputlmage

Outputlmage

X 4.2 BEELA7 7 b

O ALt
2 420120, A=a2—TEBRSNIANIE S 77— OIS T T, AA#iG

INFTREND . ATTEHE A B 774/1/0)i5/\ IZHBIRNZV— T BAENMTDI, *
YT F T NAA AR LG A RE L TWDEBER Y 72 A4 A THEF S

2.
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© HJmEE
X 4.2@121%, HEBRAER% OB BB AFR RIS, AJJEBREIE 7 7 A LD
£, ﬁi @ﬂ)?»&%A VB I THA SN, S 7 TF v T RAEFAHAL
AL, VT A LNIHREEBPE I TH I EN5.

@ Ry

X 4.20121F, 4 DORFZ UBREEIILTWS. [Add fx] RZ 23 &, mfgL
BTN AL ETIR LT =7 N7 7 A NVEGIHIA, T 7 AN EH 4200
EIkICE T 5. [Del fx] A& 1%, @DO=F ¢ v FARy 7 ZATEIRLTWD T L=
URXLEHIFRLT, SETABENOHT Z ENRHEKS.

[1] A& %, @QOF 4 v FAR Y 7 ZATRIR L7270 TV R LAOFETNEF % 1
DHNCANEZ DAL ThD. [L] A& L, FTIEFZ2 1 SBRICANEZ D

@ =74y bRV IR
X 420D F 4 v "Ry 7 AT, 737570V X L0Ta s ha— K%
LT 7 7 AND—ErERT A, 7TAITY XANE, EOSIEERICETINS.

® 73 XLELTIED AL
X 420121, 7T AAOFETIEFR 7 —XE L THERRIND

4.3 V7 b TEIDOELE

AETIE, KVATLDOY 7 b7 EOFEEZONTHRRS,

431 BEBT—FDTIAFxT—H1t
4.1 Hi Tl _7z, FRIEEBR T 7 A VREER, BT ATy T TF v T AL ANEDOAN
FWEEIE, T — 2 OFEICED 59, K43 IR T EHCT 7V AF vy T —2{bans.
Fr LM IZB L CIk, 9% Direct3D O APLIC L > TT 7 AF ¥ T — 2 L& 5.
B L BT A X ST YT A AEDOATERIZE L TIE, DirectShow (2 X %
HALRFRZ, T4 AFY EOT I AT T —XEHNT DNy 7 7 ICEBRaE
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—3h, T AFyT=2bshs.

ETA¥YTFr

<z

ETAI7M4IL

TIRFv

(4.3 ANNEGOT 7 ZF ¥ 7 — 214k

4.3.2 BEBUEEY 22— )LORY IAH
EEFEE Y = —/ L, DirectX =7 =7 7 7 A VERIC
U a—/UZiE, LANDORRIR I HIKS.

Ch 5. EfgRALEEE

ol

O EHgLFRT LI XA
EEFEE Y 2 —/ L, DirectX =7 =7 N7 7 A VER TR EN S, HfR LR
FYV 2=V, ULTOKELENARETHD.

@ 7Y X THE S HliBhEE o f JE

~ A7 RO B A MO L O I ATTEGE OIEZ NG 2R 256, fibhmE
WZEDT 7 ANEME I DERETOINENDD., =727 N7 7ANVTlE, FI77 7
A NVIRFEAIY TX BT, [EEDO/NT A—2 OMDIAZNFEETH V, #iBhEE
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ELTHIAT BT 7 A VX, EONRAZFHIRTH ETHEEIND. RVAT A
TlE, =77 N7 7ANDT —EBTCHDLT I AF XY A7 =7 MIOERRFIZ,
g7 7 A NVORADFTIRN SN TR, FRESNTZEBET 7 AF v T —#{bT
DA A 2 AR LT,

@ GPU DI ALBERED AA v F L T

T7 22 N7 7ATIE, GPUITHAIAENTMEED AL v F o IFRFEIRTE 5.
FLAIAFBEREIZIL, VX —AT— b T IV AF Y AT —V AT — |, BLOY 7
TAT—=VAT— R B®HDH. VX —AT— e, HALEB LY 7 2V
TeODRETH L. BAEMICIE, BRLICEE Ny 7 7 OV N2 ETHL. T
JAF X AT =V AT — TlE, ~VFT 7 AT v FIAREOARICE L TOBRE E ]
V. T ITRT VAT — FTIE, T AF DR — 1 T O B AL
Ex .

433 FIEDFHEAL

E{AEE T L Y X AOFIAO AL TIE, AJJEEN S H1E% £ T, B L
BV 2= VOFETIEFEZKRT 5. SEO VAT AOMEETIE, BB THWS A
NI B LY, MR SERIC I L= 01X Leni=®, BN A w7
FZ7DOX 7T, FlEXAHILEINS.
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== gt2IA
HESE Hm
ATETIE, VAT AEBIEL TOERE, ANEORERIREZIC SN TERS.

51 £
K AT HBIZIE, RELSGIFTUTO2LODENRD .

(1) & LERHITZD
RKATATIE, GPU o7 u /I I JEE2FIA+TH2ZL T, wILFAL Yy
REe7 v 7 I 5REE I L C, BBUET LI XA E#ElbE B IITAD.

(2) BA¥EZh=H DA E

BV TR EEERH VDI LT, s T Aa— Reiih T H1EE LY LB
FOFFINERCE . £z, HEOT VIV X AEMAE YT AETIAEZ Al AL
THZET, FARBEPMEEDORDBD ZA AV LT holz. 61, =— Nk
SNTCEBAETIEEZE M E LT D 22T, a—F 4 U 7EEER LT 2 kK
7z.

ARG LT, ¥ = — BB FENEBLEE T LT ) X ADORRBICHEH TE 5 2
EBHLNT o7, 1RO 3DCG (2T 57 v 7 7 ARZETIE, 77V r—va
vPDa—REve—FZDa— R KRELY =AY —ETEE(SND. LIzR-TC, &
LHWDY —AETH LA, M0 a— el 45 FMA%AET 5. Lave,
BETIE, 77V r—varoa—RKeyv=—FZ0a— 2oL CHRET 729,
FHOIEEDOER THIe. Lizn->T, 3DCG 77V r— a ORRICEBWTEE
DI HENEEEZ LT RD.

Z ORRONFIL, BB T e 7T AR THRRTHD. Ak, BiEBO A
H7a 7T LB lRETDH AR EEGNERT LT Y X LZHRET D AR IO
DTHDHHR, MEOT— RPMRIELERETIE, 2707 A0MmEe vl s
o, RVATLEZRMT 52T, BB T 0 7T < BNEBGRLIEDOERS3 7201

37



HERTDZENAREICRD.

52 A%OMELREE

AFFETIL, B 2T VRBASEREEIC LD EGLEET v =) XL DOBRFE SRS TE
7. LoL, B LETAIY ZLADOT 7Y r—3 3 o ~OFfRARERT, BIRE
HEOFTEIRbRITIRLRN. LER-T, BREOAHEZ TP 572901,
BAFE SR Y — VW THER LT R %, 77U r— a VIS BICEY AT I DT U H
ALTATT7)DEBNRVLETHDLEEZD.

a—P—f U H =T oA L TE, BIEBETIIY L TRDNRT VAR, Y
2= VT EDONTGA—RERRENRRAERTHLHEVIMERRH L. I HICHED
ATV — AR, WUEE U 7= 4 A B O WG AL R 69~ 5 B & L TR TE 220l
el BEOHETHS.

Lo T, 77V r—2a VTHBIADLTOD T A LT 475 ) OFfig & =
=P U F =T 2 A AWML REIZ D LB X D.

AR, WG T VT Y X LAORBREIZT TR, 77V r—y a3 ~Ofir
A EERE LT AR 7B SRR EZ Bfa L2 V.
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