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B Our Target

® Consumer Electronics, especially..
® AV appliances: Digital TV, STB, DVD, ..

B Need for software platform

® Exponential growth of S/W volume in recent CE products
® H/W dependent system architecture limits development speed
® Need for CE software platform

® like WINDOWSs in the PC world, but not monopolized

B Components required for the platform

® Operating System >> CE-Linux
® Window System >> DirectFB _ o
® Media Handling  >> DVB-API selection criteria

eStandardized

*Open Source
eCommercially usable
*Globally applicable

t.our initial selection
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B S/W platform we have in mind

® Hardware independent
® Application, middleware can be provided by third party

DTV M/W DVD M/W DataBcast GUI
browser app.

. \ / -

AV Appliance S/W platform

( DVB-AP )J(C  CE-Linux )(  DirectFB )
H/W, driver H/W, driver H/W, driver
(vendor A) (vendor B) (vendor C)
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GWG status CELINIE R
e T—

Audio Video Graphics
Waorking Group Session

San Jose face2face

R Darang, W15 char

m @ _CE Lk Fori

Mitsubishi input: requirements Mitsubishi input: solutions

Because Mitsubishi's main interest is DTVIDVD area,
we'd ke to have AVGWE recommeanded toals, at
least, for: _

« Window System (supporting ARIB/MHP) * Windo :

= Ul widgets ARIB extended DirectFB on a single /devifb

= Graphics Interface to Javavi (AWT) S riey il ::Ij EF DirectFB : 4:4:4 Equal number of

My proposal doesn't cover 100% of the list above, But,
as most basics, | recommend following APls;

* DTV control - Mamory Representation extended for DirectFB: 32bii
= ATV confrol ANCBCr Bbit LUT with AYCbCr Palette.
« Audio fila'stream player (wav aiff midi,. ) « Ll widgets
» Image file player (jpag, png, ...} - GTR+Z with alpha support
= Video file/stream pIa'fEf impeg. IJ i « DTV control
(N 1] CE Linay Frmie Technbodl Conferess mn

- driver level UF: DWVB-AP1 V4 (ARIB extended)
1 262 apnlication level P ERqmpleges Confome L
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-VGWG status oy
C b ceLmrorun AVOWG Spec?
% ( 06/2)

06/4 AG approval

Initial v2 discussion

» APIs/technologies to be DTV AP
— UHAPI

-DFB - DirectFB
— (Tiny)X / DRI
< OpenGLes {es good enough)

— Gstreamer

— OpenMax (if we can get a preview, resolve licensing
questions)

< Framebuffer axtensions 7
— LinuxDVB 7 (DVB-API V4)

11 Oct, 005 ALSA ? CE Linux Forum Techmcal Conference 26
— V4L 7
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_ AVGWG status

AVG Core Group
(Spec V2 )

*Ruud Derwig - chair, Philips

*Atsushi Hori - Mitsubishi

*Koichi Hiramatsu - Mitsubishi

eImre Deak - Nokia

*John Vugts - Philips

*Bas Engel - Philips

*Hisao Munakata - Renesas

*David Siorpaes - ST

*Narm Gadirgu - chair, Intel
*Scott Preece - chair, Motorola
*(Michael Hunold - Toshiba)

*(Nelll Trevett - 3D labs)
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-I Broadcasting & ez
Quoted from DIiBEG Seminar in Thailand, Oct 2004

Applications of Digital Terrestrial Television
Broadcasting

P@P
| HDTV [ Data broadcasting | | Mobile

* High quality image and » Simple program searching and
sound services retrieval of information at any tir

= Stable reception servic

Multiple SDTV programs | | Interactive TV |

» Realization of multiple channels « Communication services and linked servges
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-eceiver structure

CAS DEMUX
BS/CS /

descramble /

{ Frontend

AUDIO | /TN

s
> GUI
B Window
System
vV V A\ 4
v GRAPHICS
SIW
audio
) 4
VIDEO J VIDEO |,/ »| displa
scaler N p Y
v speaker

CAS:Conditional Access System

January 20, 2006

Mitsubishi Electric Corp.




-IB Extension

& Sz

[y

® ARIB is the standard body for broadcasting in Japan
® DTV related standards are based on MPEG / DVB, however,
® In some aspects, there are differences not covered by DVB-API, DFB

® ARIB Extension is one of important aspect to share globally applicable
open source solution

ARIB: Association of Radio Industries and Businesses

Europe Japan UsS
Standard body DVB ARIB ATSC, CableLabs
Frontend OFDM/QAM/xPSK OFDM/QAM/xPSK VSB/QAM/XPSK
CAS DVB-CSA,SIM B-CAS POD/NRSS
Multiplexing MPEG-2 System MPEG-2 System MPEG-2 System
Video Comp. MPEG-2 Video MPEG-2 Video MPEG-2 Video
Video format 576i 1080i, 720p, 480i/p 1080i/p, 720p, 480i/p
Audio Comp. MPEG-2 Audio BC MPEG-2 AAC AC-3
Data Bcast DVB-MHP, MHEG BML MHP(OpenCable)
. . . BML: Broadlgand Markup Language
Caption subtitle, teletext ARIB caption, super EIA 708/608
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| V4 Q. CE Linus Forim
Quoted from Michael Hunold'’s Slide '

(http://tree.celinuxforum.org/pubwiki/moin.cgi/TechConference2005Docs)

" Linux DVB API v4 design

« Linux/Posix character device interface /dev/dvb/adapter(/...
— input: frontend, memory
— processing: ci, demux
— decoding: video, audio
— output: audio mixer, spdif, dvb-net

« source/sink connection via |/O controls
« zero copy DMA via mmap ()

wows |

memary < *

."-.--'
- ----
""
(.HDD") g

26.01.2005 TOSHIBA 18
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| V4 Q. CE Linus Forim
Quoted from Michael Hunold'’s Slide

(http://tree.celinuxforum.org/pubwiki/moin.cgi/TechConference2005Docs)

& Wz T—

Implementation structure
» DVB core

lication
— implements hardware % App
independent functionality < Middleware

— does sanity checks and
parameter checking
— enforces policy restrictions
- different levels of abstraction
+ demux, frontend (high)
= yvideo (low)

« external APls
— graphics, scaler and video
output handled by DirectFB

Direct
FB

26.01.2005 TOSHIBA
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_-API ARIB extension =
BBased on DVB-API Version 4

® API design is more in order than v3
® More suitable for embedded DTV hardware devices
® Somewhat early stage in its development

BMitsubishi proposal status

® implemented pre-alpha version of drivers for X86 PC
® source code is open at LinuxTV page (http://www.linuxtv.org/)
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DirectFB
. (CE)
— DirectFB.org DenisOliverkropp () ()
—“X" is dead. ( )
— LGPL
— MHP

MHP: Multimedia Home Platform

— H/W

— Linux FrameBuffer
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GTK+ on DirectFB

3D Window Management

Fload@ne ==
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-resentation (example)

2.still Picture

.............................................. 5

( )

' Further Overlay

Native GUI
(banner, EPG..)

g
U

:Af.SubtitIe(super-inpose)

ERE<SL A EF25—F

EhBRC-EEEIEE T RTE
| . BEAETEELsEET | 5
S || EE RO T SMENRTS ) | . .
e L | r 4.Subtitle(caption)
/The example screen image is quoted from DIBEG
3.Text & Graphic Seminar in Thailand, Oct 2004
http://www.dibeg.org/PressR/seminar_in_thailand2004/presentationl.pdf page:50
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_ presentation model

Backward

Video plane
» (720x480)

Still picture plane
(720x480)

YCbCr4:2:2

In case of SD programs

422

|

reproduced images
broadcaster intended

Switching plane . to —@—@
gp YChCr4:2:2, wn |
(720/2 x480/2)
Text&Graphic plane 1bit/Apixel
(720x480)
Forward Subtitle plane -
(720x480) 8bpp [T07 Alpha, YCbCr4:4:4
(index) |
8bpp [T Alpha, YCbCr4:4:4
(index) Locate on
TV screen
(Based on ARIB-STD B24 Vol.1)
Scaling
Plane for
(bannery--- - - - > Native GUI
Receiver native
applications -' """ g > >
TV screen
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_ presentation model o =

Backward

Video plane In case of HD programs
B (1920x1080)

reproduced images

Still picture plane broadcaster intended

(1920x1080) YCbCI‘41222‘ —

Switching plane . to -

gp YCbCra:2:2, s

(1920/2 x1080/2)
Text&Graphic plane 1bit/Apixel
(960x540)
Forward Subtitle plane (x2,x2)
(960x540) 8bpp [Tot Alpha, YCbCr4:4:4 I *‘J
(index) |
8bpp [ToT Alpha, YCbCr4:4:4
(index) Locate on
TV screen
(Based on ARIB-STD B24 Vol.1) ’
Scaling
Plane for
@annep)- - - - - - > Native GUI
Receiver native
applications -' """ g > >
TV screen
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--extended structure o ez

eIntroducing ARIB Layer, and ARIBDev coordinating two layers

BML Browser super || caption Native Apps
Surface | i
Manager
[
gfxcard . | L v . . .
( 2D lib 5_ buffer 11Surface wind buffer LiSurface Window
' l -~ qwindow) ml ow . -~ Jowindow) |
ARBvndonsad Windowstack
T Rl work | |Surface| | work | _|Surface| | i
| gixdrivers | buffer (Layer) ARIB buffer (Layer) Prlmary
' | (generic ) v > Layer Layer
i E Video s
I : Provider [<
Blend (& Scale)
DVB-API(video) /dev/fb
N XX |
2D GFX Vran|[DisPIaY Back buffer J
Engine Control Front Buffer
_| Video »| Scaler N
| Decode i
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-tFB ARIB extension o ez

B Extension Policy

® Separate ARIB specific features as much as possible to avoid intervening in the
trunk development

® Make as much use of the base DFB functionality as possible

B Mitsubishi development status

® |Initial implementation: X86 CPU/VIA unichrome

® Porting to an embedded system is mostly done

® Currently based on DirectFB 0.9.21

® Planning to open source at directfb.org site (incremental)
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tion & Aspect & e

® The ARIBLayer and VideoProvider should cooperatively handle

resolution & aspect in accordance with ARIB rules.
» ARIBLayer needs APIs for this purpose

MPEG Resolution

Data Broadcast Resolution
svertical/horizontal size

eresolution(960x540, 720x480)
easpect-ratio

easpect-ratio(16:9, 4:3)

«display vertical/horizontal size

DAL AW - bl - B
DIVIL VISTUTITLY
A

- Video Position___

" N\ --vidésProvider->Playto()

reproduced images
broadcaster intended

(basically dominated by Data Broadcast if BML is
visible, otherwise by MPEG)

Composite Resolution

IARIBResoIutionChangeCaIIback() |

caling (aspect adj.)

$

1 ARIBLayer->SetlLocation()

January 20, 2006
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® ARIB
® RGB
o

DirectFB Core

YCDbCr
YCbCr

space / Pixel Format

YCbCr

H/W

typedef enum {

DSPF_UNKNOWN

= 0x00000000, /* unknown or unspecified format */

#if 1 /* #ifdef DFB_ARIB *//* 04.12.01 takahashi */
/* 32 bit AYCbCr(4 byte, alpha 8@24, Y 8@16, Cb 8@8, Cr 8@0) */

DSPE_AYCbCr =

DFB_SURFACE_PIXELFORMAT( 17, 24,8,1,0,4,0,0,0,0,0),

/* 32 bit AYCbCr(4|byte, inv. alpha 8@24, Y 8@16, Cb 8@8, Cr 8@0) */

DSPF_AIYCbCr =

DFB_SURFACE_PIXELFORMAT( 18, 24,8,1,0,4,0,0,0,0, 1),

/* 24 bit YCbCr (3

byte, Y 8@16, Cb 8@8, Cr 8@0) */

DSPF_YCbCr24 =

DFB_SURFACE_PIXELFORMAT( 19, 24,0, 0,0, 3,0,0,0,0,0),

8 hit LUTAYCHC

DSPE _LUTSAYCHC

(8 bit color and alpha lookup from AYCbCr palette) */

ndif

= DFB_SURFACE_PIXELFORMAT( 20, 8,0,1,0,1,0,0,0,1,0 ),

FBSurfacePixelFormat;

typedef enum {
DPCAPS_NONE = 0x00000000 /* None of these. */
#if 1 /* #ifdef DFB_ARIB *//* 05.01.13 hiramatu */
/* if this flag is set, the palette entries shall be interpreted as:
r->Y, g->Cb, b->Cr */
DPCAPS_YCBCR = 0x00000001
#+ndif |
} DFBPaletteCapabilities;

* a-> Alpha,

January 20

, 2006
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DSPF_AYCbCr

AlY[cblcr
DSPF_AiYCDbCr
Y [cb]|cr

DSPF_YCbCr24

Y |Cb|Cr
(4 byte aligned at the end of line)
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® ARIB FreeType2
1. 2bpp
2.
3. ARIB (FreeType2 )Unicode
JI1S0208
Unicode

4. DRCS (Dynamically Redefinable Character Sets).

, BML

5. ( )
6. LUT8(AYCbCr CLUT) surface
DirectFB FreeType2 “FontProvider”
FreeType2
ARIB “ARIBFontProvider” API
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EUC-JP, ARIB
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