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- "Do not copy if this Contents is or has been
compressed"
- "No more copies"
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E1. SDMIA Aejd CCI HE

CCI bit(C3,C2) Description
00 Agk glol A 715 (Copy freely)
10 12} 23 54 (Copy One Generation)
11. B4 E7} (No More Copies)
01 reserved

¥2. SDMI9 robustness H2E 32

Signal process

Description

D/A, A/D

D/A, A/D converting twice

Equalization

Typical case:10-band graphic equalizer
with the following characteristics

Freq. 31 62 125 250 500 1k 2k 4k 8k 16k
Gain. -6 +6 6 +6 6 +6 -6 +6 € +6

Band-pass filtering

100Hz - 6kHz, 12dB/oct

Linear speed change

+10%

Time scale
modification

Pitch invariant time scaling : +4%

Codecs

ISO/IEC 13818-7:1997("AAC")
ISO/IEC 14496 -3:1999(MPEG 4 AAC
with perceptual noise substitution)
ISO/IEC 11172 3:1993 Layer I (MPEG-1
Audio Layer 3 "MP3")

Q Design

Windows Media Audio

Twin -VQ

ATRAC3

Dolby Digital AC 3 ATSC A_52
EPAC

Noise addition

Adding white noise with constant level
of 36dB lower than total averaged music
power(S/N:36dB)

Wow and flutter

0.5% rms, from DC to 250Hz

Addition echo

Maximum delay @ 100ms
Feedback coefficient ' up to 0.5

Down Mixing and
Surround Sound

6 channel to stereo
SRS
Spatializer

Processing Dolby Surround
Dolby Headphone

Sample Rate 48kHz to 44.1kHz

Conversion 96kHz to 48/44.1kHz

Dynamic Range
Reduction

Threshold : 50dB
16dB max compression
Rate : 10ms attack, 3s recovery
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STEP2001°14 H7ks)i= Sleivba 71%& % 74X
250 Ugsti: YEelZ FBE AYSFES HoAN
ot EA Aol FEEL g 15 @Y CCl (Copy
Control Information) 2 ¥lE$ Az3a T HE&
91§ CMI(Copy Management Information) 72 H]E &
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3. STEP20019 robustness HAE &5

Test Item
D/A. A/D conversion
Channel conversion
Down sampling

Qutline of processing

Digital Analog  Digital
Stereo to mono
44.1kHz/16bit/2ch to 16kHz/16bit/2ch
M.1kHz/16bit/2ch to 44.1kHz/8bit/2ch
Time @ +10%
expansion of time/pitch |Pitch © +10%
MPEG1 Audio Layer3(MP3)

128kbps(stereo) / 96kbps(stereo)
MPEG2 AAC

Amplitude compression

Compression and

Linear data 128kbps(stereo) / 96kbps(stereo)
compression ATRAC : Versiond.5

ATRAC3 : 105kbps

Real Audio @ Single ISDN

Windows Media Audio @ Single ISDN
FM (FM multiplex broadcasting)

AM (AM broadcasting)

PCM (CS and BS used for satellite
TV broadcasting)

FM(FM multiplex broadcasting)
AM(AM broadcasting)

White noise : S/N 40dB

Non linear data

compression

Frequency response

distortions

Noise
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Description
Delay : 100ms, Feedback coefficient : 0.5
Delay : 200ms, Feedback coefficient : 0.25
Typical case!l0 band graphic equalizer
with the following characteristics
Freqg. 31 62 125 250 500 1k 2k 4k 8k 16k
Gain. 66 6 6 6+6 6 +6 6 +6
Band pass filtering |100Hz  6kHz, 12dB/oct
Linear speed change | +10%

Signal process

Echo

Equalization

Txm?.scé‘e pitch invariant time scaling @ 4%
modification

MPEGI Audio Layer3(MP3)
Codecs : 128kbps(stereo)

MPEG2 AAC : 128kbps(stereo)
Noise White noise @ $/N  36dB
Cropping 30%& o4
False watermarking o pof jsj giejoba #5 %4
detection
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Watermarked
Audio Data

— | Extraction J

l

Synchronization

Detected
PN sequence —————> —
’ ® Watermark
292 YE¢E 4% 73
42 Echo& o]43% 202 YEHnA g43g &
Echo® o] 43t ezl 7198 209 Al 2
9] H9l echoZ ol£3dled EHulm ABT AYEA

dth Echo &8 AMse S4= o8 A7 9l
=, olg& 12 A8 "‘]i & echod: 49%
T Atk 2] 9 echo A3 E AASE 848 %7
A Z(Initial amplitude), 73 & (Decay rate), LAl
(Offset), WeH(Delta) To] UTHI2L x7] IZL
WA echo A& 7|8 YUY, #8482
echof- B &= 27] AZo2 R Ao
719 U &E yEdY, T2 de A3
HA echo NE7A19] Al7F AdE Vel x,
FH == echo AE Alole] 1A etz Fod C}.

‘,o

ORIGINAL SIGNAL

“ZERO”
INITIAL AMPLITUDE

“ONE"
? IDECI‘\Y RATE

— >
OFFSET DELTA

%3, Echo 413 & AHs= 84

43 HrprlEd me dunEF Bk
EE U9 942 455 AFHn HAEHon
b webA] ozl gt hEel Ui AAAL gxd &9
of glelA Wr=Al ZrFojol & Fyoly ¢f FEE
STEP2001¢14 A& & &< Y 0l.wav~05.wavst
SDMoIAM HAE 2o Y testl.wav~testd.wavol
st AESPEdS o) &3 YEHuia dndFe
ol &3te] fEvtz HRE 4bgstx, MP3%t AAC &
of g ZAA HAE AFJE el Ao} HA
pop, classic, 423 rock 9 t}%3d #F
Hol itk 49 Eﬂ He AZE Fr 729
9Z gy AQlEded, FE A= A
3l o F AE BEZE A4 3
IE%(BER Bit Error Rate)g %4 &

S Yriatsoh
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H5. MP3 ¢t&ol tistd dSFrds
o &% duFe AN Bt

Audio 128kbps/stereo 96kbns/steren
testl.wav 0/576 (/576
test2.wav 0/504 /504
test3.wav 0/504 /504
testd.wav 0/1008 35/1008

0l.wav 0/720 0/720

02.wav 0/576 (/576

03.wav 0/432 (/432

M.wav 0/576 (/576

05.wav 43/576 66/576

BER 0.786% 1.846%

% 0 A% WE 4/84 A BE 5

E6. AAC 5ol dhsto] Y egnae
0] 43 dmElZe] oA P}

Audio 128kbps/stereo 96kbps/stereo
testl.wav 0/576 /576
test2.wav 0/504 0/504
test3.wav 0/504 (/504
testd.wav 0/1008 0/1008
0l.wav 0/720 /720
02.wav 13/576 15/576
03.wav 0/432 €/432
04.wav 0/576 C/576
05.wav 71/576 83/576
BER 1.535% 1.791%
AR E o83 WydNE dRE FF
of detel A% ARE wolm Ut 3, PN

AR2g olgdtel ABvta YR E AL wRof
linear speed changelt time scale modification®
e wdel Polg WAL FAE NS Hote
o 99, echo A5 E 01§43 gngFdAe
delelE AdstAl JW Aol g ofsiA ) 3

[=]
Be

e dolHE 4dfe W, Hdd Bolg wWaAr:
g2 W@ FA4e oE Y:elF skl oS
29 % & A

37. Linear speed change$} time scale modificztion
FAd )& Echo ¢1a]Z9 714 ot

Audio Linear speed change |Time scale modification
testl.wav 0/7 /8
testZ. wav 0/6 0/7
test3.wav 0/6 0/7
testl. wav /12 C/14

0l wav 0/9 c/10

02.wav 0/7 /8

03.wav 0/5 0/6

04.wav 0/7 0/8

05.wav 2/7 0/8

44 4$3h8 ¥2AF 37
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#8. SDMI 7] ol o AAL Al E H7t

attack testl test2 test3 test4
Echo o] 0 o} [¢]
Dynamic range 6] (6] 0 (6]
Equalization < X X x
Linear speed decrease X x X X
Linear speed increase M b > %
Time scale increase x X X X
Time scale decrease X X < ¥
Band pass filter O (6] [¢] O
Noise O 6] 6] 6]
Wow & Fluter (6] O (6] (6]
MP3, 128kbps/stereo (6] [¢] 6] O
AAC, 128kbps/stereo O 6] [¢] O
LM R SR NN S R
#9. SDMI 71 m& BAY dae]d 97t
attack testl test2 test3 test4
Echo 27/27 23/23 24/24 46/16
Dynamic range 27/27 23/23 24/24 46/46
Equalization 21721 23/23 24/24 46/46
Linear speed decrease 0/24 0/21 0/22 0/11
Linear speed increase 0/30 /25 0/26 0/51
Time scale increase 0/19 0724 0/25 0/48
Time scale decrease 0/26 0/22 0/23 0/44
Band pass filter 27/21 23/23 24/24 46/16
Notse 27/27 23/23 24/24 46/46
Wow & Fluter 27/27 23/23 24/24 46/46
MP3, 128kbps/stereo 27/27 23/23 24/24 46/46
AAC, 128kbps/stereo 27/271 23/23 24/24 46/16
W Ll 3 1bite] HeEjola g 4y
#10. SDMI 7]#e] & CAF dueldF Hot
attack testl test2 test3 test4
Echo 8/8 /1 /7 14/14
Dynamic range 4/8 7 /7 13/14
Equalization 8/8 /1 /7 14/14
Linear speed decrease 7/7 6/6 6/6 12/12
Linear speed increase /9 /8 7/8 /15
Time scale increase 8/8 i 6/7 14/14
Time scale decrease 8/8 " 6/7 12/14
Band pass filter 8/8 6/7 2/7 6/14
Noise 8/8 i /7 14/14
Wow & Fluter 8/8 77 77 14/14
MP3, 128kbps/stereo 8/8 i /1 14/14
AAC, 128kbps/stereo 8/8 i 77 14/14
# ZAY 9 T2bits AEivta AR 49
HA M ArAbE &4 HolE

CRikciand
2 &

SR

Ashn ok weA,

A7t A& HEHEAA dstd Hot

s 208 AAd
eYedA 11 2ng 3
Frraze 4 °H

=} [+
@ A
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o gevia gug wRaAd 4dstn gom Bt
oAQE Zeg o4 9vhd gHsA YR 3

& F% saunAg BraRs
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