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Fabaling — =
Empfindlichkail
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isplays

TV Standard required to provide adequate
horizontal resolution for 2,.8m viewing distance ® 3h entspricht 75“ Display

:
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requiring TV

% 5335333

B7024576

W1280x720
B1440x1080
DO1920x1080
CLLS

¥

55 50 Source:
BBC, EBU
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ate, Datenraten

Bytes/Bild

GB/h ]

FORMAT - Auflosung MByte/Sec
CCIR601-525 8hit NTSC 720x486x8@30i 8398080 30.03 105.59
CCIR601-525 10bit NTSC 720x486x10@30i 11197440 40.05 140.78
CCIR601-625 8hit PAL 720x576x8@25i 9953280 29.66 104.28
CCIR601-625 10bit PAL 720x576x10@25i 13271040 39.55 139.05
720p24 8bit 1280x720x8@24p 22118400 63.28 222.47
720p24 10bit 1280x720x10@24p 29491200 84.38 296.63
720p50 8bit 1280x720x8@50p 22118400 131.84 463.49
720p50 10bit 1280x720x10@50p 29491200 175.78 617.98
720p60 8bit 1280x720x8@60p 22118400 158.20 556.18
720p60 10bit 1280x720x10@60 29491200 210.94 741.58
1080p24 8bit 1920x1080x8 @24p 49766400 142.38 500.56
1080p24 10bit 1920x1080x10@24p 66355200 189.84 667.42
1080p25/i25 8bit 1920x1080x8 @25p/25i 49766400 148.32 521.42
1080p25/i25 10bit 1920x1080x10@25p/25i 66355200 197.75 695.23
1080p30/i30 8bit 1920x1080x8@30p/30i 49766400 177.98 625.71
1080p30/i30 10bit 1920x1080x10@30p/30i 66355200 237.30 834.27
2K 10bit 2048x1556x10@24p 101974016 | 20175 | 1025.68
4K 10bit 4096x3112x10@24p 407896064 | 1167.00 4102.73
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Use of
‘ Interlace : i, psf
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contri distri presen
bution bution / tation

NLEs, Mischer, Codecs
y

Akquistionsformat(e), Codecs Codecs, Formate

lﬂ' |
!
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in der Produktion

Achtung: Meist Kombination mehrerer Prozesse ! .

)

9
10
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resolution Bitrate | Fac- Interface MXF
[x*y, frame] feTielE Color [Mbit/s] | tor method (typ.) Mapping
112- Band,

" HDCAM 1440 x 1080 | 24P, 25P, 30P, 301, 251 3:1:1 140 10:1 Intra HD-SDI Ja
HDCAM- | 1920 x 1080 | 24p, 25p, 30P, 251,301 4:2:2 . Ingd Band, (2x) ;
SR (1280x720) | 50P, 6OP (spéterf. 1080) | 4etits | *40 3"2'1 ' \4?‘;\4 HD-SDI Al

(\V
DVCPro | (1920x1080) | 251,301 o | %‘8\1 Intra | B2NG: .
HD 1280x 720 60P o 0((\ 828 HD-SDI )
N\
\|
1920 x 1080 | 24P, 25P, 251,301 { \ ! Band, .
HDDs | 20X 1080 | 248 257 \(\«\. 2 35 |61 (e | nein
ol
W
D6 1920 x 1080 | 251, 3& 4:2:2 | <1500 |1 Intra HD-SDI ja
. .

1 27...6 | Inter, Band,

HDV-1 1280x720 | 25P, 30P, 50P, 60P 420 |19 o1 MPEG? | Firewire MPEG
Inter, Band,

HDV-2 1440 x 1080 | 251, 301 420 |25 56:1 | ey | Firewire MPEG
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Studioqualitat,
4:2:2,
Streaming ...

Advanced
Coding
Efficiency, ...

Low bit-rate,
H.263, ...,
auch Objekte

. g
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4:2:2, bl
10 bit,
very high bitrate, ...
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Mobiland Calendar (720x480)

.
g

oS 7200
-~ MPEG 2
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—— H.264/AVC FRExX!
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' '
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B - HD DVB - SD

V.
1920 | 1920 { 4 :
80 Mbit/s : S
x1080 | x1152 o) High * mpeHL ||+ * HP@HL f "- )
x30 | x25 I "
1440 1440 : d
%1080 60 Mbit/s | High- MP@ |1 /. SSP@ HP@ y
x1sz) ) 1440 * H14L H14L | H14L ! _
x30 x25 PO i %
720 | 720 (/ W\&
15 Mbit/s ; SNRP@ HP@ ]
x480 X576 Main SP@ML *
X30 | x25 ©) ML ML :
32 | 352 P4
X240 | x288 | 4Mbit/s | Low « | mpeLL 'SNLFI*_P@ 5 p %‘ >
x30 | xe5 o ’j
Main SR
" Scalable
Profess.
TR0 S-
Profile 420, Main + gk_
Main + bidirek- keine SNR- :
4:2:2, tionale | Skalier- | Skalier-
max. BR Pradik- | barkeit | barkeit !
50 Mbit/s tion A
5
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(MP@ML)
H.264
(MP@L3)
MPEG-2
(MP@HL)
H.264
(HP@LA)
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(De-inter
lacing,
frame-

rate)

Re-
scaling

functionality,
priority

Flat Panel Display

De-inter
lacing

Re-
scaling,
Overscan

(Frame-
rate
con-
version)

Screen
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DMI/ HDready

Pixel hor. Zeilen finHz RGB MPixel /s Austastliicken link

1920 1080 24 p 24Bit 498 40% single
190 1080 25 p24Bit 518 4%  single
1920 1080 30 p 24Bit 622 40% single
HDMIprimary /1440 576 25 i 24Bit|, 104 40% single
HDMiprimary | 720 576 50 p24 BiD 207 40% single
HDready HDMiprimary 1280 720 50 p2%4 Bit) 461 40%  single
HDready HDMiprimary 1920 1080 25 i 24Bit. 259 40% single
(1920 1080 50 p 24Bit) 1037 40%  single
HDMiprimary 640 430 60 p24Bit 184 40% single
HDMiprimary 1440 480 30 i 24Bit 104 40% single
HDMiprimary 720 480 60 p24Bit 207 40% single
HDready HDMiprimary 1280 720 60 p24Bit 553 40% single
HD ready HDM primary 1080 30 i 24Bit 311 40% single
60 p24Bit 1244 40% single

60 p24Bit 1244 40% dual
60 p24Bit 1244 5% single

‘ W /. e T
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Taktin MHz

69,7
726
871
145
290
645
363
1452
258
145
290
T4
435
1742
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TPS

CANAL+
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SVT/EBU
Sequences

in

1080i/720p/5761

(uncompressed
YUV files)

HD-Server
(Drastic)
uncompressed
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Hardware-
Encoder(s)

Software-
Encoder(s)

Single
Program
Transport
Stream

m
| ->two modulator A
programmes Display right

-~

Multiplexer
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——HW MPEG2 720p50
HW MPEG2 1080i25
——DUT 720p50
DUT 1080i25

PSNR (Y) [dB]
8

15
Bitrate [MBit/s]

Sequence ,EBU’ - mit subjektiver Korrektur

~
Einige H.264 Encoder waren/sind
weniger performant als MPEG-2

720p allg. einfacher
zu codieren als 1080i,

ausitzlich Schérfevorteil ~ SW-1H264720p50

-~~~ SW-1 H264 1080125
——HW MPEG2 720p50
- -~ HW MPEG2 1080125
——HW-1 H264 720p50
—— - HW-1 H264 1080i25
——HW-2 H264 720p50
——~ HW-2 H264 1080125
SW MPEG2 720p50
SW MPEG2 1080i25
—HW-3 H264 720p50
—_— HW-3 H264 1080125

subjective quality

HW: Einige H.264 Encoder
erreichen 50%-Grenze gegeniiber MPEG-2
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A

IBC transparent

B e |

BBC-HD

S G 1LL

EBU SD Feed 16:9 BBC-HD -> 576p (sTB)

qualitit beim Zuschauer, FKTG-Kolloguium, 20. 11. 06

qualitit beim Zuschauer, FKTG-Kolloguium, 20. 11. 06

18



