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TEMP/1 Progress report 11-1/TEMP/28
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TEMP/3 Draft New Rec. (1125 #)9 =& 1250 11-1/TEMP/26
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TEMP/7

TG11-1¢ ¥R A (BEEA])

TG11-1-DG-1/ A U& TG11e 28 EA
TEMP/6 Rec, 709¢] %<t (Annex 19} $3) 11-1/TEMP/29

11-1/TEMP/24

® 11-1/TEMP/28
- A5z FAAAAN H2E]E S 19929690 dEFSAANA AFstn, e
19933 64l 292 BFEFJA AFI= &
- HDTV A 9o} loiMe 2389 A& wolE9 Rep.804-19 Part3 9
section 19 W&& E7+3 A
- 10bitE @l & EA¥IZE AA

Comparison of options of 10-bit representation

System Reference levels S/N ratio Dyn range
(black) (white) (precision) (margin)
8-bit (reference) 16 235 0 dB 100%
10-bit (Document 1/96) 64 940 +12 dB 100%
10-bit (Document B/12) 48 705 +9 dB 140%

® 11-1/TEMP/25(Rec. 7099] 4% %91)

- Annex [ %7} (Rec.d A43dA ¢8& A3 A& F7H4H)
SdFATHE St E Fdol ASHL U3, Rec. 7098 &Ao] AFARMY
< A3 . 2EY d8ve 2 7@ HDTVE A48 289 A%
Aol Fy=H den, olul 1125/603 1250/50 A|2gjo] whd 2 H]kgR-ofdj
A ArEEI e 4%, F A"t ESeuE e bold-facez & A,

- o] EAe) s TG11-19 HF3looA] vlFo] 4733 WwrielA L A3, 0

< interim HDTV standard& wtijdttie F& A3 @712 §

@® 11-1/TEMP/26 (Draft New Rec,)

- A& : 1125 interlaced =& 1250 interlaced& A}&3le= HDTV studio
systeme] A3 EA
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- A3AE : Rec. 7099 €4 A7RA 1125/60/2:1 =& 1250/50/2:12] HDTV
studio system& annexd] &3 ¥ A3 deulEE Aok ot
Annexo| 11-1/TEMP/23¢] A&7 J&& X3

2) TG11-1/DG2 9o &%

- HDTV digital studio

- Digital studio WA ¢} bit-rate reductiony} studio complex &
studio island 3t¢] interconnectiond] B3 AFEFo] YAL.
Interconnectione]| #3 New Draft Rec. o 23 ZAHUL.

- BAER
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A&
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F8
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® HDTV9 Digital Imag

e Structure

11-1/60 |"HDTVY #3
!
11-1/61 | &F ¢4

digital HDTV
studio®E &£
213} Image
structures}
Image repeti-
tion

a9

CBS
(®=)

Annexd) HDTV2%
2LEFE AdE AT AR
< 29y DIF (Dual
Image Format)g A<,
frame™d AlL5H =
samples9] AAAHQA 3}
AzAgNA BE/H
% 45 93 &
image format Al& 7}
T4 AA

g% o] digital HDTV
studio EF< 43l
CCIR9A] image
structure} repeti-
tion rated 7l ¥zl H
oo #m, Waw@esz
Al CSL(Common
Sampling Lattice) #)

<k

2 EY 3o
2 HAE A4, #
Y=L Rep.
8012] Part3. 9l
F3 BEPer F
7t

DG. 29 HuAu
808 Qof
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picture rate

AR, &, 54 T3 F
43 picture rateE 1
g daglol 34Q
picture rate family&
Zo} digital forme]
HDTVE®S 95 &+
Atz FF, 47 e
SE&EFE A% family
o HagAdds

i L - Al = A EA 8 B3 Zed d% 4 AE

11-1/63 |HDTV EdE | HFE BA dig 89
picture rate| 3:zA |E1L,

2 structured
#3% CCIR
TG11-14)9 &
¥ B3
11-1/68 | Digital Image| vz |SMPTE< HDTVs}
ZE 9% A HRIZ 93 Digital
< 24 image architectureZ
a7, WE 2 uusd
of At A A e &8l
%@a 71-_|..o-" 7}]31-% E-
9 A7t =3 7H2
Ae AF.

11-1/70 |Digital Image | ©oleig] |t}& image formato]|Special Rappor-
plane AAE ZA gl E}E} e slE | teur®E A 11/63
$1 3 ze}elg FAZEES 93 AdA |9 FnED 3B)F

g3} Alo'"l’ﬂ«] 71818t TR &Rl
2 4 F£3 gguigo

tﬂfsﬂ 71<. temporald}

spatial samplingS A

2 EHFQ Ao He

- AA

11-1/91 |=2aR%=A 12| == |CIF,CDR,CIP A7}
g3 2FUeE A At F, #=xk ATSC
2% HDTVE AXE 1920x1080+=
& 9} 59.94/60H¢] CIF

AEdE Ax. CIPd o
A= AR 7 F S
11-1/103 | HDTV A} 11/63¢] (6)3}9

Fdody #FA3F,
AEEAZT A A
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® HDTV Studiol|A]¢] Bit-rate reduction
11-1/67 |HDTV gxlg! vz |¢&5Fdside EAFE|ole: dEFHxn
FALE (3F4Ad3ddd) 2 &F|2IdNFYA A
718, test image% 9l
g3l A
11-1/69 | Studio leveld]| olefz] | HDTV studioZolA |11/629] (2)9 F
el HDTV ¢ o] BRRY 4 &HL | ddy EAF B
A 133 A7, Studio chainAt| Al xHbgy
9] high bit-ratez ¢
3+ bottle-neckd] &4
bit-rate ZFZ71yol A}
f5ojof & AHolH,
140Mbps7} A 33t
A<t
11-1/74 |HDTV ¢=xg| dE |Intra-studio A$2|¥ 3ax (TGll-1
A 2 =3& £ bit-parallel, o] oA ;A
2% bit-rate inter-studio A4dA]| ¥
A& ¢ Aqax = bit-rate ZZ71¥A}
z3} £& AL AF 4
H/Wyl &, 3td3 &
71¥, #d<e B-ISDN#
9] consistancyS& 1
2. 34 HYAER F
ol7] Y&l #&7Y €8
11-1/75 |E71dA 24 9| <d¥ |SDH(Synchronous Baxutgs g7
rate 9] 9] digital hierarchy)d]|CMTT#3ddc2
HDTVA % S F F7HA B9 | AlA

A4, & STM-4(622,
08Mb/s rate), STM-1
(155.52Mb/s rate)F
¢} codec Mg A7,
STM-1¢} 7ZA$ adap-
tive intrafield/inter-
frame DCTAME,

(Y22 F4FZZR
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11-1/98

HDTV studio
+E&< 93 o
AggtEH: HI

23

244 HEAQ
BRR algori-
thme] ##-g&
o ejre 3
A3

ol g g

ATSCs SMPTEJA
43 g studiod 37
Hel HZ Z3E E3,
buffer-overflowg 3
3}7] 93 quasi-loss-
less algorithmoe g
temporal predictiong
o] &% DCTERZ 3 A
2 SMPTES 5 level
hierarchy &

@ high end prodcuc-
tion, ¢4 O1Gb/s)
@ intra-plant distri-
bution

® intra-plant distri-
bution

@ contribution (net-
work)

® distribution (t]®] &
A4 HDTV, 200Mb/s)

2D-DCT, inter/intra-
frame coding, PVQ
(Pyramidal VQ),
adaptive assignment
of coding bit-rateEd)
el AAHNE AAS
23 B,

Intraframe coding
mode’} interframe
mode®t} © robusts}

', codec steps7}

Eoldd =g A#Fr}
g RAMBIY ZEZ A

Al

B34 (TG11-19
o BH M) gt
g

3

- F8 E9FA
® 11-1/TEMP/17

AE : TG11-19] DG2e B3A
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{¥4) HDTV bit-rate reduction codec parameters‘

input/output
Video signal

1125 {ine/60 Hz HDTV
Luminance component Y: 20 MHz
Chrominance components Pr: 7 MHz
Pb: 7 MHz

A/D, D/A Conversion

Sampling frequencies
Y: 44.55 MHz (1320 {H)
Pr: 14.85 MHz (440 tH)
Pb:14.85 MHz (440 fH)
Quantization precision: 8 bit/pixel

Pre-processing

Time-division-multiplexing:
Removal of horizontal and verticai blanking
Line altemative processing for Pr and Pb
Nolse reduction: Spatial adaptive filter

Bit-rate reduction

Intrafield/interframe adaptive DCT coding
DCT: 8 x 8/black
Adaptive quantization
Variable word length coding with 1-16 bit codes

Coding mode control

Feedback control of pre-filter, quantizer and VLC
coder based on bufler memory fullness

Counter measures against
transmission errors

Cyclic refresh with forced intrafield DCT
Forward error correction by (255, 239) BCH

Sound signal coding

Sound signal bandwidth: 20 kHz

Sampling frequency: 48 kHz

Quantization: 16 bit/sample

Coding rate: 768 kbit/s/CH

Number of CH: 4

Total bit rate for sound: 768 x 4 = 3072 kbit/s

Coding rate for video and
sound

133.056 Mbit/s

Transmission bit rate

155.52 MbliVs: STM-1 rate of SDH
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SAA/NEAEEH 2

{3&5) TABLE OF ATTRIBUTES, CHARACTERISTICS, AND PROCESSES OF DIGITAL HDTV

TERRESTRIAL BROADCASTING SYSTEMS

o_.nmn:u:nﬂ OSC-HDTV ADTV ATVA-P
Lines per Fframe 1050 - 787/788 1050 787/788
Frames per Second 29.97 59.94 29.97 59.94
{nterlace 2:1 1:1 2:1 111
Horizontal Scan Rate 31.469 kHz 47,203 kH2 31.469 kiz 47.203 kHz
Aspect Ratio 16:9 16:9 16:9 16:9

Active Video Pixels

1408(H) x 960(V) (luma)
350(H) x 480(V) (chroma)

1280(HY x 720¢V) (luma)
640(H) x 360(V) (chroma)

1440¢H) x 960(V) (luma)
720(H) x 480(V) (chroma)

1280(H) x 720¢(V)

pixel Aspect Ratio 33:40 1:1 27:32 1:1

Bandwidth 21.5 MHz (luma) 34 MHz (luma) 27 MHz (Myquist limit) 34 MHZ (luma)
5.4 MHz (chroma) 17 MHz (chroma) 34 MHz (chroma)

Colorimetry SMPTE 240M SMPTE 240M SMPTE 240M SMPTE 240M

Video Compression

Motion-compensated DCT

Motion-compensated

Motion-compensated DCT

Motion-compensated
transform/subband coding

Algorithm coding transform coding (DCT & vQ) | coding (MPEG-based)

Block Size 8 x 8 . 8 x8 8 x8 8 x 8
Sampling Frequency 53.65 MHz 75.3 MHz 54 MHz 75.3 MHz
Audio Bandwidth 20 kHz 20 kHz 20 kHz 20 kHz
Audic Sampling Frequency 48 kHz 47.203 kHz 48 kHz 48 kHz
Dynamic Range 85 d8 96 d8 96 dB

Number of Audio Channels 4 4 4 ,b
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DigiCipher

0SC-HOTV

ADTV

ATVA-P

Video Data Rate

12.59 Mbits/s (16 QAM)
17.49 Mbits/s (32 QAM)

Automatically varies from
8.6 to 17.1 Mbits/s

14.98 Mbits/s (can be
shared with additional
audia and/er data)

15.636 Mbits/s

Audio Data Rate

0.503 Mbits/s

0.5 Mbits/s

0.512 Mbits/s (nominal)

0.5 HMbits/s

Control Data

126 kbits/s

40 kbits/s (spare)

40 kbits/s (data)

126 kbits/s
(access control)

Ancillary Data

126 kbits/s

413 kbits/s

512 kbits/s (nominal)

126 kbits/s

Sync

N/A

292 to 544 kbits/s

N/A

N/A

Total Data

19.51 Mbits/s (16 0AM)
26.39 wbits/s (32 TAM)

11.1 to 21.0 Mbits/s

21.00 Mbits/s

19.43 Mbits/s

Error Correction Overhead

6.17 Mbits/s

1.3 to 2.4 Mbits/s

23.6% (4.96 Mbits/s)

3.042 Mbits/s

RF Modulation 16 QAM or 32 QAM 2-tevel and 4-tevel vSB Spectrally shaped QAM 16 QAM
(Terrestrial)
3 d8 Bandwidth 4.88 MHz 5.38 MHz 5.2 MHz 4.86 MHz
(Terrestriatl)

12.5 dB (16 QAM) 16 dB (4-level data) 16 dB 19 d8

C/N Threshold
(Terrestrial)

16.5 dB (32 QAM)

10 dB (2-level data)

Channel Equalization
(Ghost Cancelling)

-2 to +24 ¢s
(multiple ghosts)

-2 to +20 us
(multiple ghosts)

16 us (may be extended to
40 us)

2 us (complex multipath)
32 us (single long
multipath)

RF Modulation (Satellite)

QPSK

MSK

QPSK

Bandwidth (Satellite)

24 MHz /2 channels

20 MHz / channel

24 MHz / 2 channels

C/N Threshotid (Satellite)

7.5 dB

8 d8

8 dB

Note:

Data subject to change;

data provided by the proponents; methods of measurement may vary by system.
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