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FIZI)ERBREDRSH DI, RILE—FTI 5%
N CHBETEFRT,

H RLE—=Z7OO0Vvy oIl

NMlLE—JOOvvoIlENuE—>00Y v o%
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E—R&E BREFEDRT A Y —XBEDMusic
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I cEaFSNIcaLRED. 5.1 FvRILDE
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H RiLbE=7O0O0V v lIx
FMILE—TDO0OYV Y IDEM T, 2F vRILT
EIRSNIEEF I DB A NYILFF v RIVTE
BRENCEEZDESNEL. BAL 7.1 FvUX
WEEZ IV ITEELFET, BERED Movie
E—FR @FvURIVEBASBDH) . EEAD
Music E— K. 7' —LHD Game E— RO HEEEIN
TWVET,

B RILE— TrueHD

TI—UA T« A2PHD DVD L EDRMRIT «
A7@EIFICHEFESNICOAVR () emEEs
4=V BT IN—UAT 4RI TIEA T 3
~ERAHD DVD CIFREERA SN, 96kHz /24bit
BCIFRABF v =)L, 192kHz / 24bit B (C (&
BRBFvURILDT 4 AT U—hEBESZHRKR
kL — b 18Mbps TUERAIRE T I 1ERD ML
E—-FIFILEBRENSD DD, FLE=FTI )L
WD COBECEFRIT . IA 70T /=S54
C—2aupd(rzyoLrIyay hO-ILZY
R—=hUCTVWET R IF YR —RBEDEFNE
LHET,

| PAN /)

AE=N—DO—=T7—=EY =5 —TRILDT >
JCEH#ITHHNCTI, PEEMESEEZITL

TEREITDIEICKID., TEEHICKDEDMER
TEIR. KDTUFPHEBEEEZEUDFI,

BUvy 7Y (Lip sync)

HDMI 1.3 R—hLUTWLD. BEEREOHES]
FAZVTDFNZBENCHIET DM CT. I
BIESDOARBELICEDESESNBDEMLICK
b, BEHAICH U TCHEEADENTLEDCE
BHOET . COBUREFIDEIEZ BB CARA L.
BB CEDhECERZEBSETHATD I EIC
KO, BEEMGEOE YA I I%7ERSETV
*9,

H EFEEY bR
FPHOJBFRESETIYIVESILTDIRIC. &D
KESEHIELTDEETDEHMHSEETFEE Y
MELWET,
BEOEERIIAFTIVvILUVIEGIEFEE Y b
¥ TRED, EFEE Y MIDBAEVEEZDKRE
SO EEHHN < BIRCED T EICHDFET,
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(FPRRVYZRA b - F=F 17 - =T 4 V)
MPEG-2 4 —F « A ED—DT. BS /M EFT
I IBOETEHERSNTCTVEYT, T/ IILEEHLS
BAC7 Fv R BEFCEZDERERLEMUTE
%, X CEFT,
AREFAAC T I—F—ZEHLTLSDDT. BS ./
WERTIIINFa1—F—TRELEEHEDS.
FryURIEEZTI-RES) UCTBETEFT,
M DifF
AV #2 B TOERESDEEICAVSNDIHF C.
JVIR—xY FETHESETY FO-IUES &
Big. PARI K A V5—U—R/7O70Lw
VIDIER) 7=, 1 ADFRT —J IV TERETEF I,
ZOMEBECINU TS B D1 hhoD5(CalFbn
TWET, AEICIFDE EFAIRFHERINTD
D, D1 H5 D5 DKL TWNET,

BDSD (¥4I k- AMU—L-FIF))

SA-CD (R—){—=F#—T« 74 CD) F&ETHEDHNT
Wa. TIYIVESZEIRI DHND—DTI. Y
VIV IER# 2822 4kHz Catix g & &Ik
D, COFETHENDNTLS PCMEADBHEEETH
HTEFRT, BIRBIF 100kHZ Y £ F1F=v D
L>Ild120dBTT,

B DTS 96 .24

DTS 96./24[EDVDETHDNILFF v U R)LY
DY R EEEETHBELE T, ERODTSTI—
F—LoEImMNDSIcH. DTS 96 /24 [T
UCTWVELWBEEE Tl BEODTSY S0 RELT
KUDBIENTEXT, [96] FUYVTUVIRER
D 9BkHz (KD 48kHz ' SfEE) . [24] I8
FlEEY b4y FERUE T LWERES
5. Y47 =v oL IT. DVDEFTZDOEFZEPIR
BEEZD.1 FvRIVTELOIENTEXT,

BDTSFY5ILYSIUR

DTSTFYZILTSDY NE 7 OJ DIREERS(C
BoTHDD 5.1 FvURIVARDTIZIVTDY
NhZwv o EUTRESNERFAEIM C. HRAD
BREIEECRRCERULTVWE T, CRECHEDRE
TEPERLEERFZRUODLDICHAFELD
DK AETHEALTWVWS DTS Y AT ATT,
BHTHIEDDEL, FJUTPEEEDE T v /I
(DOVbhE/ A BYY— UIDVNE/ BT v
VxIbe UTD—=T7—RALFEQC.1 F v XL
AEBNTFvURID) TEBRSNTVET,
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B DTS-ES

AEEFD T Fv IOV —XIC. 5DV RNy
IF v RIVEMA TB.1 F v R)UBEZTREIC
9%. DTS-ESTFI1—5—ZWELTWL&ET, 5.1
FvUXIVDESERY U CERFRSNEY SO~
N IF v URIVESZBETD. TAATU—bH
ARE USOYNE/ BAF v RIVESHSYS
DY RNy IF v URIVESZEER U TCHET D,
N hUIZHFRD 2 DDARICHIELTVNET,
DTS-ES CHETNCEEP. REOY DY Kb
Sy EBEIIRIC. RROBFZBETEE I,

Bl DTS Express

TJIL—UAF 4 XT¥»HD DVD & & DR RN
TARTEIFICRESNCEF I+ —Y v KT,
Xy hI—=7 - ANV TRICEBIEENE
By hU—MESTY, JIL—LAT 1 RITIEE
W F—F—T 4«74 HD DVD CTlFT T4 —7 «
FTHEAESN. AROBEZRULHEHSA 25—
Ry NZEREB U CREFRIFED IX Y MEEZHRU
HFEI,

B DTS-HD/N\ALVYVUa1—YavFd—F«F
TI—UAF 4« AT PHD DVD & ED RN
T4 AU ICEESNcBREEE 74 —Y v b
TY. II—UATAAIBKIUHD DVDTH
Y3 VEAEN, 96kHz /24bit THRA 7.1 F v
VRIVDT 4 ROU—bEBEESZ. JIb—LA
T4 AU TIEEAREEL— b 6Mbps. HD DVD T
(FERAR 3Mbps TUERFIRE T T . RO DTS I 5
WHSOY RERBRENGHDIcH. DTSTIHILY
20V FHIbDOHE COBETEX T,

B DTS-HDYRY—F—F1F

TJI—ULAF 4 XIPHD DVDEED R LA
F4RUBIFICHEFESNEORVR (EUR) 557
BEEF IJ+—~NVYNCT, JI—UATFARIBK
U'HD DVD THEEHRATN. 96kHz  24bit T
K7V FvorILDT 4« RO —  NEFESZE. 7
J—UA T« RO TIFmKEmEL— b 24.5Mbps.
HD DVD Tl3& A 18Mbps TUEREIAET T, R
DODTSFIZIVT ST DY REBRMEDRD D28,
DTSTFYFILY T DY RUILDKIBR THEETE
FT AYIFANVAY—REDEENELHFT,
B DTS Neo:6

2FvURIVESDY—R%ZE, HTOVRI\wokE
BHE6F v/ RIVTCBETEEFT., BETDY—
Z(CEDET. BRHEDMusic E— R&, BERAD
Cinema E— RO ABRSNTVET, IXTDF v
VR EEHG TBETEDREITITIHEL. T4 R
U— AR TERSNCYV—ADKIEF v r=RIL
DR ERETELT,

Hl HDMI

R EFRIEERK T D HDMI (High-Definition
Multimedia Interface Specification) }B#&(ICE U
fe. ‘R LEmTOFISIA I —-T 1T —2X
TY ., EEERERM (HDCP : High-bandwidth
Digital Content Protection System) [CXn UL
TWBTes., TIFIVETH A —T A4 A ESZT
IZIDFEFRSHIEIBDEHTEL, 18D —T )L
TEECTEFRT,

B LFE (EEHMRE) 0.1 Fv U=
BEERODHEEN 20~ 120HzD EEEHERF +
VxRIVTY,

RILE—FTU5)LEDTS, AACT. £FEADS5
F v URIVICIAT. sHROTGHE CIREZIE8T
BDIEHICHERAEINE T, BEEOHEDMEZHDHCH]
FRSNTWLWADT, 0.1 EXREBINFT,

B PCM (U=7PCM)

MP3 XYL ATRACERDKDICPZFOJTEFE
SEEMRETIC. ZOFRFFHASLULTCRE - X
5HAXTT,

[PCM] (&, JULR - O—RK-EYValb—3avmd
BT, FIUFIESEIVVADRSIC U CEHEECER
TBHEVWDEKRTY,

BECDY®. DVDA—T « A DIFE AR E TR
ENTVET, PCMABRTIF. FERICELXY] o/
BEMREDIEDDESORESZHBEICESIRAD
(B> T7UV9) FEZANTVET,
BSEFHES

MRESZ. BEZXRIYVEEL. BZXKICES
[CRIFTEETDANCTI. S ETF AT CESET
5E. KAOEULVBMETCRE, BEZBREULHWC
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B SRS CS II (SRS Circle Surround II )

SRS CS @I (SRS Circle Surround II') (&, 6.1
Fr RV MU ZNBETOSEMEET -7 «
VIOVRATALTYE, AUIFILDSRS  Circle
Surround ¥ X7 LDROWER7ZIEB DS CDHEAiTIC K
b, TUTJZEKDBEEICBE LD, 7O v
VRIVETTO—T 77— MBS EHNSDES
EBREURCDITHTENTEFTIT, BETHV—X
[CEDLET. BEADMusic E— &, BREBEIFFOD
CinemaE— RO EEINTVET,

125Ja



FAEE Bt ah
(e

H MP3

MPEG CHHENSEFEMEATD—DTI ., AH
DRUEID [CKWVED DT —5 72’5 | < FEREEHE
FUZHRALTVEY ., BRCDILDEEZR DI
FET—HYEZKN 1/ 10[CERTEDHEENNT
MES-S

Bl MPEG-4 AAC

MPEG-4 7 —F « A ##&D 1 DT. MPEG-2 AAC
KODEWVEY MU= CTF—FZERTEDED
5, EREEEPERTERIILU—TVT—HKED/NBE.
SmEBHKD SNDEERICHFIFINTNET,
xle. EEEOEELSNCHA VI —y b DOV
FUVEELE, I OUDPAT  TH—)\—E
THEZLHHEINTVBIRETI,

H WAV

Windows E2#0D&F J 7 A ILOERXTY, TI%
IEBEEESOREERLEZRELTVET, B
(FFEEHE (PCM) OF—IDMERESNEITH, 2
DEMARDIETEFI,

B WMA (Windows Media Audio)

Microsoft tHEFEUICEEEMREAXLTIT .. ABD
RRUED ([C<WVEBDDT—45 Z/l5 | < IEaHEEHREH
AZHEALTVET, BRCOLDEEZROIEE
FHW 1/ 20[CEBCTEDEESOLNTVED,

M "x.v.Color"

HDMI 1.3 D" R— U TVDRERIMTCT ., B2
BIRAED—DT. sREBHRELIDLLEBZEEZR D
TWBeth. SETTEEN DIcBDRIREN AT
9., sRGBAEDEEEDEREZERELUEDOSE
ZEZIGRLU. KDEBATERTRRICIE O TVE
T, FICERLLEY CC TRLMRMMESNE T,
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FREZZBIRTENE., MBOURZVIJE5%
EDHT ZEMTEFET, DEDURZ VI IL—LA
DEFEWRZIAVT—Mh—Ib. X707, K
BEEHE,. TEIFEEERGEIBOEEYRIC
BRDEDTEDDTY, BEDFXRICEBEBE
IBDEENTZE. TIYFVIES IOV T—Z8&EUT
PYI\DINETICEERUTCE T ETT,
BIVJUVAMZEa—Yvo - ITVN\VH—F—R
MP3 ™ AACTIERE, R—JIA—F 14T —
V—ILETHERSNDERA—FT AT+ —~<X v b
DOBEICRELTIOISATT., aEEZHERU.
BEZEERETAEICKOT, Bt —T 4%
A FZwIDDRBRICO3DICEELET,
BYALYIRT

ANy RIRY TRV FAE—H—ICKDEETOTS
LZEBLUMICEIRTDIcHD, PX/VMBDY X T
LTI,

FHTIOTSACEICNY RIRVADREEHDRAE
INTWD s, BRTIUKRRS I NSEH IO
ShTEANY RIRVTHBRULHWERIFET,

B YxIDSP (FYFIL- YUK -
J4—Lk-TJOEYY-)
FILE=YSDY BPDTS DY R T Al ARIRE
EBRICEREISNTWLDEH. CRECTIFEBEDILS
PEDODHE., AE—H—DHIFLEDERHEDEWVIC
K2C AUYT NCTHOTHREMRICENEHTU
FVET,
PYINIRYDSP (. EEFRAT—FICEDL
BEOEGHEMZIGATSIET. ME—=7J00
Iy IPRILE=FTIZIL, DTSDY AT LE#HH
BDOECEDRT —)LPRTE, GERZHAL. C
FECHREEED K S IFTBABRZERITELE T,
B \—F vl DSP
YISOV RNE/ BRE-N—ZRELTLEL &
B, RENCTSDY NE/ BARAE—H—DEHZ
BIRIHILET, BHTIOTSLZELOHET,
T —RE—N—ZERETCETHFWNEETH, 70
VhE/BRE=D—FEIT. N\=Fv)LI xR~
DSPZHBEULHNEEITET .

H CINEMA DSP 3D
BHEOESHBADORBHRZSARE. RERICAESNT
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NSAMIYIALDAS LAY —ICDNT

A CHEFHORBIREREEY AT L [YPAO]
(Yamaha Parametric Room Acoustic

Optimizer) Tl&. I\SX NI v oA OS54 T—%
EARUCERMIFEZ@BELUCWVE T, B U
N)b. QT 7I95—D3DDINSA—5—=ZHIE
PET. KOBEOSVERBFEDRBEZTO>T

W&,

m ERS
1/ 3A405—TJT&IC. 32Hz b5 16kHZ D
BHLIETHRSEONKT,

6“

32H
63 H.
125 Hz
250 H.
500 H.
1 kH.
2 kH
4 kHz
8 kH
16 kH.

m LRV
0.6dBC&(C. —20dBhS+6dBDHWLETH
BEIEENET,

<= +6dB

<4=-20 dB

32 Hz
63 Hz
125 H.
250 Hz
500 H
1kHz
2 kHz
4 kHz
8 kHz
16 kHz
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=3« 7B

TEEES (6Q. 20Hz ~ 20kHz, 0.06% THD)
TJOVRNE/ B e, 140W + 140W
BT T e 140W
R I A o  = I 140W + 140W
YISO RNV IE/ ... 140W + 140W

SERsAEA JEITA. 6Q. TkHz, 10% THD)
JOYEE/ B oo 185W + 185W
T T e 185W
YooV RNE G, 185W + 185W
YISOV IE/A......... 185W + 185W

AT T o5 —

(1kHz. 8Q)
DOV N B e, 150 Ut

ANTRE/ ANA 2V E—F VR
(TkHz. 100W 80 &%)

PHONO (MM) ...ccccooivvcrnaane. 3.5mV . 47kQ

CD s 200mV . 47kQ)

MULTI CH INPUT ................ 200mV  47kQ
BRAFFAEAN (TkH2)

PHONO (MM, 0.1% THD) ......... 60mV Lk

CD ftt (0.5% THD)

................................................................ 2.4V L E
HHBE/ A VE—F R

REC OUT .o 200mV 9000

PRE OUT ..o, 1V 7 500kQ

REAR PRESENCE.........cccceoeeee. 1V, 1.4kQ

SUBWOOFER ..., v/ 1.2kQ
Ny RRVHD/ BHA 2V E—F VR

CDfh (1kHz. 40mV A71. 8Q)

................................................. 150mV .~ 1000
JERES 1

CDftt (O bhE . Ea7514LT h,

TOHZ~T00KHZ) ..o 0—3dB

SEBREER

PHONO (MM, REC OUT, 20Hz ~ 20kHz.

TV e 0.02% 'k
CDfth (7O~ k SP OUT. 20Hz ~ 20kHz.
7OW / 8Q) oo, 0.04% LI

S /N (HF-AXRY bD—=0, AH¥3—h)
PHONO (MM, 2.5mV. SP 0OUT)

............................................................... 80dB Ut
CD s (250mV. SP OUT)......... 100dB KU E
%R /A X (IHF-A v hD—2)
JOy bhE/fA. SPOUT ... 150uV LT
Fyvox)bEI\ =3V
(A3 3— b, TkHz / 10kH2)
PHONO ....ooveevevee. 60dB LIk 55dB M E
CDE (5.1kQ)......... 60dB Uk 45dB DL E
BEENZHE " RTv T
......................... MUTE,”—80.0dB~+ 16.5dB.”

0.5dB RT v

b—>3 bO— U4

BASS (AJZME) covooveeeeee +6dB,50Hz
BASS (F—2H—I\—FFE) ........... 350Hz
TREBLE (BIZM@) oo +6dB.20kHz
TREBLE (¥—>Z—/\—FEK%0)......... 3.B5kHz

T4 L5454 (fc =40 760,780,790
1007110120 160 / 200Hz)
HPF (TJOYV K €YF— 3TV K,

SISOV KRINWT ) 12dB  oct.
LPF (00— 7—) 24dB / oct.
EFFEB
EFAESAR
BHR (EZ5—7OR) . NTSC/PAL
EFAaIN—=I 3, NTSC/PAL
JVRY Y hETFAESLANIL.... 1TVp-p /750
SEFFAESLANIL
Y e 1Vp-p /750
Coeeeeeee, 0.286 &F7zld 0.3Vp-p .~ 750
JVR—2Y REFAHES LA
Y e 1Vp-p /750
PB. PR, 0.7Vp-p ./ 750
D5 EFHESLAIL
Y e 1Vp-p /750
PB. PR 0.7Vp-p ./ 750
EFARKEEAS]
(EFA3\—=Y3>y A7) .. 1.5Vp-p M E
S/ Nt
(EFZ4av\—=I3> A7) ... 60dB DIk

TZH—=7D NERETER
(EFZ23VN\=I3> #7)
JViR—x2 hETZ. D ETH

...................................... BHz~100MHz, £3dB
N
i3
BB .o, AC100V. 50 / 60Hz
TEBEEE T D oo 400W
IS EEE ST o O.TWILF
AC7O Ly b (BRAAYFEEX 2)
.................................................................. a5t 100w
TE (BXEHEXBRYTE)
.......................................... 435 X 196 X 44Tmm
B e, 19.6kg

Ak, BRUONERIL. ARDICHFELFLEET
BDIEDBOET,
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F9, BHELEERLONIT. BEEDIED. Ny RkVE
CERICHEDDE—DDHEECT . BRIFHAFTRELED
HD. BEVCDZEDREFEEREZTDEULL D,

130Ja



%5l

H1T
FARG I ABBIE e 86
7FOJEEE. AHLESER.......
FFrad» 7Oy, BURODERE ..
7O » HDMI, BEDERTE ........
BOES, BB o,
AVI—RY NSIFTDBE ...
AV TAAR=2 3T RATUA ...
BEREF 21— — DB oo
BRARISZ DI Lo
RESHERE.
BRASHSEIR. ATIEIN e
BRARIT T oot
BSDERE. Ty hAXZa—
T UBBEE, BIETIEE oo

IO EOMR. ATV / YZIOUR 71
RESHITE. BEDAIE oo, 37
BOERE. TV X T a— e, 82
FHEEBDOAETE, ATUA /YO RN 73
=2 A Lyl NSO

FERTOT SR
FHETOTSIER ...
EHEH. HDMI DERTE...
BEHEESDORN .
= T==1 e
BEADUHAE. EEFERE
BEAER, AJIBR
BEARFER. .o
BE. AE—H—DFRE ...
BEDLRE. ZSEDFHRE........
BEDPHE. EEDERTE oo
BEDRE. by hXZa—
BEDHE. EHAITE

BRAGIE. 1SR e 86
NER) N =772 DT oo 28
BE. BEEIE. ..o

EEEE, SS0E.....
EEREE. AJER......
BEMEDERTE. RGRE ...
BZUETDY .
ICEIFERE. ZDMODERTE
PR, IEBE e
g, AE—H—DRE....
PEBEODEAT, PR
PEBEDMIE. BEAIE..
OORF =)= B oo,
T=IbT UVEF 2—F—DBH oo, 27
FEERODBESE. BEEIAITE ..oov oo
5%, b=y hrO-)L
R, b—>3dv ~O—)L
B, AE—H—DRE ...
B, Ry NT—URE...
B DTE 2 E B DTS e,
OV RTRA BIEIEE oo
O SO=)UISEID e,

Jv ~O—)LEZH—. HDMI DRE

OV IURNIEa—Vwy - IUNIH—F—R ... 52
—

&7

BAIEHREE. IPod DB ... 60

BEEREE. USB /(1R

RYRND—=TF =T A FDBE ..o 62

BEIEHRRR. [T oo

BEUANIUFEIE. AJRER

HAEBSREA. BEEIAEE .o

B7OJUwI IR, ESNIE 86

Lo V0 S R 52

B T T 7 e 17

LETAr Rl B - 80

BIOVREHOEN. ATUA /YISO 72

BISOV REHEOEE, AT/ YIOUR 73
YISOV REHBOLES, ATUA/ YIDV ... 73
BT RC RBIB e 79
SOV RAE—H—ELTESRTOT S L%Z

ZEUD e 52

YSOURTI—Y— 5 TOTI b, 52

IOV RTO=FE—F e 52
ST RINY D0 BB 79
SOV RN IDEN. ATUA/ P3SOV K ... 72
SISOV RNy IDEE, RFTUL / TSOUKN L 73
IOV RNV IDLE, RFUF /ST UK ... 73
IOV RNy IEEE. ATV TSOUKN .. 75
IOV RNy IR/ BAE=D— i, 17
IOV RNy IGEEE. AT UL/ USOUKN L 75
BIOVRNEBE. ATUA /YISO N 75
YISOV RE/ BAE = s 17

BIOVRABE. ATUA/ UYIDU N 75
BEBOEN. ATV / VIO N, 74
BEBDBS, ATUA /YT R, 74
RERE. ATUA /U ITOUR i, 74
BUTUDT ATIESIBER oo, 46
VAT I ABYU =, 92
BEAE. BENE? EBOMES 119
BEHEIE. Uy TUUD e, 84
EREAAIE. BEIAITE ..o 37
HFIe ATV IRA R s 88
FET AR PUA—ETT e, 91
FEHIE. Uy TIUUT e, 84
AR e

¥ 3—hAv bOBE. USB 714 ADBE
va— Ay bOBEF. USB 714 XDB4E
A= AYTE—T RIFETE oo
TEME. ZTUZ /SO R e
YIHAERFEICR Y. ADVANCED SETUP
ESIIE, BRIRDERTE oo,
ETeR )i, A

E5AR. ANESER
I 7IUE—HFE—F. iPod DB4%£........
RO O—)URR. RAEKRTHEDEE......oovne.
AV INABEFDFE. iPod...ooooveeee
R )INA ZX)b—. HDMI DERTE ..o
AT—HFA, XY NT—TER o
AT UL oo
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Information about software

This product uses the following software.

For information (copyright, etc) about each software, read the original sentences stated below.

B About The Independent JPEG Group's JPEG
software

The Independent JPEG Group's JPEG software
README for release 6b of 27-Mar-1998

This distribution contains the sixth public release of the Independent JPEG Group's free
JPEG software. You are welcome to redistribute this software and to use it for any
purpose, subject to the conditions under LEGAL ISSUES, below.

Serious users of this software (particularly those incorporating it into larger programs)
should contact IJG at jpeg-info@uunet.uu.net to be added to our electronic mailing list.
Mailing list members are notified of updates and have a chance to participate in
technical discussions, etc.

This software is the work of Tom Lane, Philip Gladstone, Jim Boucher, Lee Crocker,
Julian Minguillon, Luis Ortiz, George Phillips, Davide Rossi, Guido Vollbeding, Ge'
Weijers, and other members of the Independent JPEG Group.

1JG is not affiliated with the official ISO JPEG standards committee.
DOCUMENTATION ROADMAP

This file contains the following sections:

OVERVIEW General description of JPEG and the IJG software.
LEGAL ISSUES Copyright, lack of warranty, terms of distribution.
REFERENCES ‘Where to learn more about JPEG.

ARCHIVE LOCATIONS ~ Where to find newer versions of this software.
RELATED SOFTWARE Other stuff you should get.

FILE FORMAT WARS Software *not* to get.

TO DO Plans for future IJG releases.

Other documentation files in the distribution are:
User documentation:

install.doc How to configure and install the IJG software.

usage.doc Usage instructions for cjpeg, djpeg, jpegtran, rdjpgcom,
and wrjpgcom.

*1 Unix-style man pages for programs (same info as
usage.doc).

wizard.doc Advanced usage instructions for JPEG wizards only.

change.log Version-to-version change highlights.

Programmer and internal documentation:

libjpeg.doc How to use the JPEG library in your own programs.
example.c Sample code for calling the JPEG library.
structure.doc Overview of the JPEG library's internal structure.
filelist.doc Road map of 1JG files.

coderules.doc Coding style rules --- please read if you contribute code.

Please read at least the files install.doc and usage.doc. Useful information can also be
found in the JPEG FAQ (Frequently Asked Questions) article. See ARCHIVE
LOCATIONS below to find out where to obtain the FAQ article.

If you want to understand how the JPEG code works, we suggest reading one or more of
the REFERENCES, then looking at the documentation files (in roughly the order listed)
before diving into the code.

OVERVIEW

This package contains C software to implement JPEG image compression and
decompression. JPEG (pronounced "jay-peg") is a standardized compression method for
full-color and gray-scale images. JPEG is intended for compressing "real-world" scenes;
line drawings, cartoons and other non-realistic images are not its strong suit. JPEG is
lossy, meaning that the output image is not exactly identical to the input image. Hence
you must not use JPEG if you have to have identical output bits. However, on typical
photographic images, very good compression levels can be obtained with no visible
change, and remarkably high compression levels are possible if you can tolerate a low-
quality image. For more details, see the references, or just experiment with various
compression settings.

This software implements JPEG baseline, extended-sequential, and progressive
compression processes. Provision is made for supporting all variants of these processes,
although some uncommon parameter settings aren't implemented yet. For legal reasons,
we are not distributing code for the arithmetic-coding variants of JPEG; see LEGAL
ISSUES. We have made no provision for supporting the hierarchical or lossless
processes defined in the standard.

‘We provide a set of library routines for reading and writing JPEG image files, plus two
sample applications "cjpeg" and "djpeg", which use the library to perform conversion
between JPEG and some other popular image file formats. The library is intended to be
reused in other applications.

In order to support file conversion and viewing software, we have included considerable

functionality beyond the bare JPEG coding/decoding capability; for example, the color
quantization modules are not strictly part of JPEG decoding, but they are essential for
output to colormapped file formats or colormapped displays. These extra functions can
be compiled out of the library if not required for a particular application. We have also
included "jpegtran”, a utility for lossless transcoding between different JPEG processes,
and "rdjpgcom" and "wrjpgcom", two simple applications for inserting and extracting
textual comments in JFIF files.

The emphasis in designing this software has been on achieving portability and
flexibility, while also making it fast enough to be useful. In particular, the software is not
intended to be read as a tutorial on JPEG. (See the REFERENCES section for
introductory material.) Rather, it is intended to be reliable, portable, industrial-strength
code. We do not claim to have achieved that goal in every aspect of the software, but we
strive for it.

‘We welcome the use of this software as a component of commercial products. No
royalty is required, but we do ask for an acknowledgement in product documentation, as
described under LEGAL ISSUES.

LEGAL ISSUES

In plain English:

1. We don't promise that this software works. (But if you find any bugs, please let us
know!)

2. You can use this software for whatever you want. You don't have to pay us.

3. You may not pretend that you wrote this software. If you use it in a program,
you must acknowledge somewhere in your documentation that you've used the
1JG code.

In legalese:
1o

The authors make NO WARRANTY or representation, either express or implied, with
respect to this software, its quality, accuracy, merchantability, or fitness for a ﬁ,%
particular purpose. This software is provided "AS IS", and you, its user, assume the

entire risk as to its quality and accuracy.

This software is copyright (C) 1991-1998, Thomas G. Lane.
All Rights Reserved except as specified below.

Permission is hereby granted to use, copy, modify, and distribute this software (or
portions thereof) for any purpose, without fee, subject to these conditions:

(1) If any part of the source code for this software is distributed, then this README file
must be included, with this copyright and no-warranty notice unaltered; and any
additions, deletions, or changes to the original files must be clearly indicated in
accompanying documentation.

(2) If only executable code is distributed, then the accompanying documentation must
state that "this software is based in part on the work of the Independent JPEG
Group".

(3) Permission for use of this software is granted only if the user accepts full
responsibility for any undesirable consequences; the authors accept NO LIABILITY
for damages of any kind.

These conditions apply to any software derived from or based on the IJG code, not just
to the unmodified library. If you use our work, you ought to acknowledge us.

Permission is NOT granted for the use of any IJG author's name or company name in
advertising or publicity relating to this software or products derived from it. This
software may be referred to only as "the Independent JPEG Group's software".

‘We specifically permit and encourage the use of this software as the basis of commercial
products, provided that all warranty or liability claims are assumed by the product
vendor.

ansi2knr.c is included in this distribution by permission of L. Peter Deutsch, sole
proprietor of its copyright holder, Aladdin Enterprises of Menlo Park, CA.

ansi2knr.c is NOT covered by the above copyright and conditions, but instead by the
usual distribution terms of the Free Software Foundation; principally, that you must
include source code if you redistribute it. (See the file ansi2knr.c for full details.)
However, since ansi2knr.c is not needed as part of any program generated from the IJG
code, this does not limit you more than the foregoing paragraphs do.

The Unix configuration script "configure" was produced with GNU Autoconf. It is
copyright by the Free Software Foundation but is freely distributable. The same holds
for its supporting scripts (config.guess, config.sub, ltconfig, Itmain.sh). Another support
script, install-sh, is copyright by M.LT. but is also freely distributable.

It appears that the arithmetic coding option of the JPEG spec is covered by patents
owned by IBM, AT&T, and Mitsubishi. Hence arithmetic coding cannot legally be used
without obtaining one or more licenses. For this reason, support for arithmetic coding
has been removed from the free JPEG software. (Since arithmetic coding provides only
a marginal gain over the unpatented Huffman mode, it is unlikely that very many
implementations will support it.) So far as we are aware, there are no patent restrictions
on the remaining code.

The IJG distribution formerly included code to read and write GIF files. To avoid
entanglement with the Unisys LZW patent, GIF reading support has been removed
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altogether, and the GIF writer has been simplified to produce "uncompressed GIFs".
This technique does not use the LZW algorithm; the resulting GIF files are larger than
usual, but are readable by all standard GIF decoders.

‘We are required to state that

"The Graphics Interchange Format(c) is the Copyright property of CompuServe
Incorporated. GIF(sm) is a Service Mark property of CompuServe Incorporated.”

REFERENCES

‘We highly recommend reading one or more of these references before trying to
understand the innards of the JPEG software.

The best short technical introduction to the JPEG compression algorithm is
Wallace, Gregory K. "The JPEG Still Picture Compression Standard",
Communications of the ACM, April 1991 (vol. 34 no. 4), pp. 30-44.

(Adjacent articles in that issue discuss MPEG motion picture compression, applications
of JPEG, and related topics.) If you don't have the CACM issue handy, a PostScript file
containing a revised version of Wallace's article is available at ftp://ftp.uu.net/graphics/
jpeg/wallace.ps.gz. The file (actually a preprint for an article that appeared in IEEE
Trans. Consumer Electronics) omits the sample images that appeared in CACM, but it
includes corrections and some added material. Note: the Wallace article is copyright
ACM and IEEE, and it may not be used for commercial purposes.

A somewhat less technical, more leisurely introduction to JPEG can be found in "The
Data Compression Book" by Mark Nelson and Jean-loup Gailly, published by M&T
Books (New York), 2nd ed. 1996, ISBN 1-55851-434-1. This book provides good
explanations and example C code for a multitude of compression methods including
JPEG. Itis an excellent source if you are comfortable reading C code but don't know
much about data compression in general. The book's JPEG sample code is far from
industrial-strength, but when you are ready to look at a full implementation, you've got
one here...

The best full description of JPEG is the textbook "JPEG Still Image Data Compression
Standard" by William B. Pennebaker and Joan L. Mitchell, published by Van Nostrand

Reinhold, 1993, ISBN 0-442-01272-1. Price US$59.95, 638 pp.

The book includes the complete text of the ISO JPEG standards (DIS 10918-1 and draft
DIS 10918-2). This is by far the most complete exposition of JPEG in existence, and we
highly recommend it.

The JPEG standard itself is not available electronically; you must order a paper copy
through ISO or ITU. (Unless you feel a need to own a certified official copy, we
recommend buying the Pennebaker and Mitchell book instead; it's much cheaper and
includes a great deal of useful explanatory material.)

In the USA, copies of the standard may be ordered from ANSI Sales at (212)642-4900,
or from Global Engineering Documents at (800) 854-7179. (ANSI doesn't take credit
card orders, but Global does.) It's not cheap: as of 1992, ANSI was charging $95 for Part
1 and $47 for Part 2, plus 7% shipping/handling. The standard is divided into two parts,
Part 1 being the actual specification, while Part 2 covers compliance testing methods.
Part 1 is titled "Digital Compression and Coding of Continuous-tone Still Images, Part
1: Requirements and guidelines" and has document numbers ISO/IEC IS 10918-1, ITU-
T T.81. Part 2 is titled "Digital Compression and Coding of Continuous-tone Still
Images, Part 2: Compliance testing" and has document numbers ISO/IEC IS 10918-2,
ITU-T T.83.

Some extensions to the original JPEG standard are defined in JPEG Part 3, a newer ISO
standard numbered ISO/IEC IS 10918-3 and ITU-T T.84. IJG currently does not support
any Part 3 extensions.

The JPEG standard does not specify all details of an interchangeable file format. For the
omitted details we follow the "JFIF" conventions, revision 1.02. A copy of the JFIF spec
is available from:

Literature Department

C-Cube Microsystems, Inc.

1778 McCarthy Blvd.

Milpitas, CA 95035

phone (408) 944-6300, fax (408) 944-6314
A PostScript version of this document is available by FTP at
ftp://ftp.uu.net/graphics/jpeg/jfif.ps.gz. There is also a plain text version at
ftp://ftp.uu.net/graphics/jpeg/jfif.txt.gz, but it is missing the figures.

The TIFF 6.0 file format specification can be obtained by FTP from ftp://ftp.sgi.com/
graphics/tiff/ TIFF6.ps.gz. The JPEG incorporation scheme found in the TIFF 6.0 spec
of 3-June-92 has a number of serious problems. IJG does not recommend use of the
TIFF 6.0 design (TIFF Compression tag 6). Instead, we recommend the JPEG design
proposed by TIFF Technical Note #2 (Compression tag 7). Copies of this Note can be
obtained from ftp.sgi.com or from ftp://ftp.uu.net/graphics/jpeg/. It is expected that the
next revision of the TIFF spec will replace the 6.0 JPEG design with the Note's design.
Although 1JG's own code does not support TIFF/JPEG, the free libtiff library uses our
library to implement TIFF/JPEG per the Note. libtiff is available from
ftp://ftp.sgi.com/graphics/tiff/.

ARCHIVE LOCATIONS

The "official" archive site for this software is ftp.uu.net (Internet address 192.48.96.9).
The most recent released version can always be found there in directory graphics/jpeg.
This particular version will be archived as
ftp://ftp.uu.net/graphics/jpeg/jpegsrc.vob.tar.gz. If you don't have direct Internet access,
UUNET's archives are also available via UUCP; contact help@uunet.uu.net for
information on retrieving files that way.

Numerous Internet sites maintain copies of the UUNET files. However, only ftp.uu.net
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is guaranteed to have the latest official version.

You can also obtain this software in DOS-compatible "zip" archive format from the
SimTel archives (ftp://ftp.simtel.net/pub/simtelnet/msdos/graphics/), or on CompuServe
in the Graphics Support forum (GO CIS:GRAPHSUP), library 12 "JPEG Tools". Again,
these versions may sometimes lag behind the ftp.uu.net release.

The JPEG FAQ (Frequently Asked Questions) article is a useful source of general
information about JPEG. It is updated constantly and therefore is not included in this
distribution. The FAQ is posted every two weeks to Usenet newsgroups
comp.graphics.misc, news.answers, and other groups. It is available on the World Wide
‘Web at http://www.fags.org/fags/jpeg-faq/ and other news.answers archive sites,
including the official news.answers archive at rtfm.mit.edu: ftp://rtfm.mit.edu/pub/
usenet/news.answers/jpeg-faq/.

If you don't have Web or FTP access, send e-mail to mail-server @rtfm.mit.edu with
body

send usenet/news.answers/jpeg-fag/part1
send usenet/news.answers/jpeg-fag/part2

RELATED SOFTWARE

Numerous viewing and image manipulation programs now support JPEG. (Quite a few
of them use this library to do so.) The JPEG FAQ described above lists some of the more
popular free and shareware viewers, and tells where to obtain them on Internet.

If you are on a Unix machine, we highly recommend Jef Poskanzer's free PBMPLUS
software, which provides many useful operations on PPM-format image files. In
particular, it can convert PPM images to and from a wide range of other formats, thus
making cjpeg/djpeg considerably more useful. The latest version is distributed by the
NetPBM group, and is available from numerous sites, notably ftp://wuarchive.wustl.edu/
graphics/graphics/packages/NetPBM/.

Unfortunately PBMPLUS/NETPBM is not nearly as portable as the IJG software is; you
are likely to have difficulty making it work on any non-Unix machine.

A different free JPEG implementation, written by the PVRG group at Stanford, is
available from ftp://havefun.stanford.edu/pub/jpeg/. This program is designed for
research and experimentation rather than production use; it is slower, harder to use, and
less portable than the IJG code, but it is easier to read and modify. Also, the PVRG code
supports lossless JPEG, which we do not. (On the other hand, it doesn't do progressive
JPEG.)

FILE FORMAT WARS

Some JPEG programs produce files that are not compatible with our library. The root of
the problem is that the ISO JPEG committee failed to specify a concrete file format.
Some vendors "filled in the blanks" on their own, creating proprietary formats that no
one else could read. (For example, none of the early commercial JPEG implementations
for the Macintosh were able to exchange compressed files.)

The file format we have adopted is called JFIF (see REFERENCES). This format has
been agreed to by a number of major commercial JPEG vendors, and it has become the
de facto standard. JFIF is a minimal or "low end" representation. We recommend the use
of TIFF/JPEG (TIFF revision 6.0 as modified by TIFF Technical Note #2) for "high
end" applications that need to record a lot of additional data about an image. TIFF/JPEG
is fairly new and not yet widely supported, unfortunately.

The upcoming JPEG Part 3 standard defines a file format called SPIFF. SPIFF is
interoperable with JFIF, in the sense that most JFIF decoders should be able to read the
most common variant of SPIFF. SPIFF has some technical advantages over JFIF, but its
major claim to fame is simply that it is an official standard rather than an informal one.
At this point it is unclear whether SPIFF will supersede JFIF or whether JFIF will
remain the de-facto standard. IJG intends to support SPIFF once the standard is frozen,
but we have not decided whether it should become our default output format or not. (In
any case, our decoder will remain capable of reading JFIF indefinitely.)

Various proprietary file formats incorporating JPEG compression also exist. We have
little or no sympathy for the existence of these formats. Indeed, one of the original
reasons for developing this free software was to help force convergence on common,
open format standards for JPEG files. Don't use a proprietary file format!

TO DO

The major thrust for v7 will probably be improvement of visual quality. The current
method for scaling the quantization tables is known not to be very good at low Q values.
‘We also intend to investigate block boundary smoothing, "poor man's variable
quantization", and other means of improving quality-vs-file-size performance without
sacrificing compatibility.

In future versions, we are considering supporting some of the upcoming JPEG Part 3
extensions --- principally, variable quantization and the SPIFF file format.

As always, speeding things up is of great interest.

Please send bug reports, offers of help, etc. to jpeg-info@uunet.uu.net.

B About PNG Reference Library

libpng versions 1.2.6, August 15, 2004, through 1.2.29, May 8, 2008, are Copyright (c)
2004, 2006-2008 Glenn Randers-Pehrson, and are distributed according to the same
disclaimer and license as libpng-1.2.5 with the following individual added to the list of
Contributing Authors

Cosmin Truta

libpng versions 1.0.7, July 1, 2000, through 1.2.5 - October 3, 2002, are Copyright (c)
2000-2002 Glenn Randers-Pehrson, and are distributed according to the same disclaimer
and license as libpng-1.0.6 with the following individuals added to the list of
Contributing Authors



Simon-Pierre Cadieux
Eric S. Raymond
Gilles Vollant

and with the following additions to the disclaimer:

There is no warranty against interference with your enjoyment of the library or
against infringement. There is no warranty that our efforts or the library will
fulfill any of your particular purposes or needs. This library is provided with all
faults, and the entire risk of satisfactory quality, performance, accuracy, and effort
is with the user.

libpng versions 0.97, January 1998, through 1.0.6, March 20, 2000, are Copyright (c)
1998, 1999 Glenn Randers-Pehrson, and are distributed according to the same
disclaimer and license as libpng-0.96, with the following individuals added to the list of
Contributing Authors:

Tom Lane

Glenn Randers-Pehrson

Willem van Schaik
libpng versions 0.89, June 1996, through 0.96, May 1997, are Copyright (c) 1996, 1997
Andreas Dilger Distributed according to the same disclaimer and license as libpng-0.88,
with the following individuals added to the list of Contributing Authors:

John Bowler
Kevin Bracey

Sam Bushell
Magnus Holmgren
Greg Roelofs

Tom Tanner

libpng versions 0.5, May 1995, through 0.88, January 1996, are Copyright (c) 1995,
1996 Guy Eric Schalnat, Group 42, Inc.

For the purposes of this copyright and license, “Contributing Authors” is defined as the
following set of individuals:

Andreas Dilger
Dave Martindale
Guy Eric Schalnat
Paul Schmidt
Tim Wegner

The PNG Reference Library is supplied "AS IS". The Contributing Authors and Group
42, Inc. disclaim all warranties, expressed or implied, including, without limitation, the
warranties of merchantability and of fitness for any purpose. The Contributing Authors
and Group 42, Inc. assume no liability for direct, indirect, incidental, special, exemplary,
or consequential damages, which may result from the use of the PNG Reference Library,
even if advised of the possibility of such damage.

Permission is hereby granted to use, copy, modify, and distribute this source code, or
portions hereof, for any purpose, without fee, subject to the following restrictions:

1. The origin of this source code must not be misrepresented.

2. Altered versions must be plainly marked as such and must not be misrepresented
as being the original source.

3. This Copyright notice may not be removed or altered from any source or altered
source distribution.

The Contributing Authors and Group 42, Inc. specifically permit, without fee, and
encourage the use of this source code as a component to supporting the PNG file format
in commercial products. If you use this source code in a product, acknowledgment is
not required but would be appreciated.

B About zlib Library

Copyright notice:
(C) 1995-2004 Jean-loup Gailly and Mark Adler

This software is provided ‘as-is', without any express or implied warranty. In no event
will the authors be held liable for any damages arising from the use of this software.

Permission is granted to anyone to use this software for any purpose, including
commercial applications, and to alter it and redistribute it freely, subject to the following
restrictions:

1. The origin of this software must not be misrepresented; you must not claim that
you wrote the original software. If you use this software in a product, an
acknowledgment in the product documentation would be appreciated but is not
required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler @alumni.caltech.edu

If you use the zIib library in a product, we would appreciate *not* receiving lengthy
legal documents to sign. The sources are provided for free but without warranty of any
kind. The library has been entirely written by Jean-loup Gailly and Mark Adler; it does
not include third-party code.

If you redistribute modified sources, we would appreciate that you include in the file
ChangeLog history information documenting your changes. Please read the FAQ for
more information on the distribution of modified source versions.
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