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Abstract

Information technologies, including internet, have been developing for years,
and the applications of embedded computers are also widely used in an
unprecedented way. Right now, nearly any one could enjoy the convenience of
embedded computing anywhere at any time. Many related hot subjects attracted
lots of researcher in this area, and the digitalizing and intelligentizing of modern
houses are just one of the hottest subjects. To control a house in a central way, a
home gateway is indispensable, because it realize the connection between the
inside house and the outside network, and it can also control the digital
appliances. MHG (Multimedia Home Gateway) is developed in this thesis, which
completes the transferring and storage of multimedia data, the control of digital
appliances and the connection with the network outside. So, MHG is the control
center of intelligent house and digital house.

In consideration of the existing standards about the products of digital house
and their drawbacks now, this design’s goals and outline are introduced at first.
This section includes the detailed descriptions about system functions, main
modules and their chips. After that, the construction of MHG’s hardware
platform will be presented, which contains how to make the PCB (Printed Circuit
Board) and the hardware-related software design and realization. This platform
matches the need on market very much, has a good system structure and
excellent extensibility at the same time, from this point of view this is a good
foundation for the follow-up development.

Moreover, it is noticed that the traditional wireless remote controller has too
many keys and is inconvenient to operate, so a novel remote controller based on
inertial sensors is introduced in this thesis. Taking this controller in hand, users
can give all the well-known instructions through some visual motions, and any
key or button is redundant. This control system works stably and shows high
performance on J2ME platform, and this is a very good foundation for keyless
appliance control in the future. Besides, three feature extraction algorithms are
compared on character recognition based on acceleration. According to lots of
experiments, the conclusion about the pros and cons for these extraction methods
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is brought out.

Keywords multimedia home gateway (MHG), set top box (STB), gesture
recognition, embedded Linux
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Fig. 1-1 General Model Structure of MHP
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Network Protocols
Service Information

ACAP [ GEM MHP
Features from DASE Service Information
| Network Protocols | Conditional Access

OCAP
Service Information

Conditional Access
Unbound Apps

Monitor Application

K 1-3 GEM 55 H HIAMLARHER) 5 &
Fig. 1-3 Relationship Between GEM and Interactive TV Standards
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STB04500 Internal
GPT
PWM JTAG | Trace
HDD
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font |_':‘J> CcPU DMA #0
Smart Flash
I-Cache | D-Cache
Card #0 prps | Texas || oma#
Smart ROM
IDE
Card #1 ATAS
2 Peripheral
FeHo EPI DO“:IGQS
(]
Intefligent
Serial #0 ———N Soar Switch
UART V] SDRAM #0 SDRAM
Serial #1
T
DARY; @ Eﬂ SDRAM #1 SDRAM I
Serial #2
i | NIM #0
[\ : |
GPIO
= \II I | NIM#1
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scp 4 ¥ JLJL
Audio
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20 Decoder Decoder I
Graphics &0
Processor
[ o | o
B MPEG A/V
ggﬁ Peripheral Interfaces
e [ Memory Subsystem
DACs )
™
I Ext. DENC/Ext. Graphics |

K 2-1 STB04500 s 1 45 i
Fig. 2-1 Structure of Processor STB04500
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4.

PowerPC 405 CPU
uIC - Interrupt Controller Interface Interfaces
Timers: FIT, PIT, Watchdog Clocks !
---------------------------------------- Power Mgmt
) Div
Interrupts Multiplier/Divider DCRs
""""""""""""""""""""""""" JTAG (See Note) >
RISC Execution Unit
Thirty-two 32 bit GPRs
MMU
16KB Instruction Data 16KB
l-cache > Cache Cache D-cache
Array Confrols Controls Array
‘ FLB Interface‘ ‘ PLB Interface‘
A

»
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Fig. 2-2 Structure of Processor Subsystem

1. B ER 2% GPT (General Purpose Timer)

WA ER# 2 EAMk a4 OPB M — NI, Eift 7 — M sr
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BC B AN AR, FH P T DL 2 [ 5 4 o) a2 A A e P GPT N L
TS, BN R TR S S . TS AN S
BN, —DNHREAEA GPT Ht, 55— A H R 8 [E 25,

2. 1°C (lInter-Integrated Circuit) #.7¢
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1°C RN 2 LT ML, hByEL SDA Filtsh SCL #
Ao 1°C MZALE CPU S5##% IC 200, IC 5 IC Z M3 T XA B fGi%. &
Pt i 28 PR HER B X K B b, A HERAME— k. CPU K
(1 42 1) 55 5 40 Sy HH T e R o) 2 3 43, e b ik 5 R Ok 3k w4 o 1
s SEEREEPATHEREE. B IR bR, wSEIL T 2 AR
] — A 2 E 0 EAR %

Peripheral Subsystem
L GPTIPWM T
| USBT.1Host —>»
| SmarCard0
‘ SmartCard 1 )4-—» *_J OPB "_
12C0 }4—> | Bridge |
i 12C 1 )4—;

Serial 0

ICBS

OPB

Serial 1

GPID

-

Sync Serial Port «—

Serial Controller F'ori‘—i
Serial 2 >

Kl 2-3 AMREOTFRGSHWE
Fig. 2-3 Structure of Peripheral Devices Subsystem

PIAS 1PC TRt T AL 1°C B0, R B AE OPB & Tokbs
HER 1PC AR 2 (B AL T e E AT AR O . MBI SE R T T 1PC SR il
MU H, 5 RRNE N SARHE R 1°C brE e AR . R 1°C B B
T DU B . MBS 1°C BT T 100kHz A1 400kHz ) TR,
FF sbit ¥EAE M. 7hit A1 10bit MRk AR B R AT .
1. UART570 & 145 i 2%

Universal Asynchronous Receiver and Transmitter, i H 55Uk % .
STBx25xx [4MEHE 3 4~ UARTS70 & Ml (58 1. B A FIFO Ik

-13-
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EHE, BN O EGE T DOE I mAESC I, [FIRF R A TS & modem 43l
DIRe AR S R Wi Th g . STB04500 5 F N UARTS70 A 18 15 2 il 2% [H] B
3 DMA iz, /£ DMA BxUR, &4 UART AJ LU# % 46 DMA
AT R L, /E DMA ETE ) )5 i a2 — A 16 75 1 FIFO 1F A £ 4%
M, DMA FUA] DAMNAT K E R K& % TAFE. /£ UARTS70 H (S 21
WNEA —NEEREEE, oAk E SR TARIRS TS W . EH2EN
A=A ER BN E, ZEEET GPT KA 2 gt #h
E59 M.
2. USB ¥z 8

Universal Serial Bus version 1.1 host Controller, % |88 i@ i — N4 K )
RAEZEZR A USB Ui 254058 USB & & e i . =M S fE )2 H Host
Controller Driver(HCD) & ¥, il HCD 35 EHATHIFE 4, FFI HCD it
PAT 45 A 0T AR A, B 10 R B SCORE 4 R ORI IR O R AL B %
(12Mbps A1 1.5Mbps). ik USB # H3RAT X AT DAY & 3= & 1 481X
%, NHEHT L@ IR R &, R, 0 e I6 2 W 4% 58 il
WA, AR LCATT (0 () 5 a2 2K B P9 30 1) 48 1) DX 5%

2.1.3 FHESRIEHITRE

STB04500 & fr#eth Z M fEfif X % % 1, X SRAM. ROM.
FLASH. SDRAM. IDE SEZ MR . WK 2-4 s, 1 RG—J71
NEFTAAERAE 7, Wik ESAE . BIERS. XHRE. MK
PR BRSO 5 — T TH N RGURE T AR R P I I8 AT $E ) B AT i S
6], STB04500 £ KA % #F 256MB SDRAM, JUANEEKRZERU T REGH
ARSI A] B AH FEAE PR S BR AR T B o GO AR A R ) b B 2% A
Hh 28 PLB(Processor Local Bus), ‘& E %1 7744 PowerPC 405 D4 CPU 5
FARE) JUAS = R, B A i B iR O AE A 15 2%, A0 S AR A %S Bl e
(RS AT 28 55 55 . T X Se A (1) 2 {5 ST PLB B CPU & H,
BB GG B R & HE4LH PLB [ CPU K%k H S HIRES(E BB K+
Wre2% . #£ STB04500 &S Fr 1) PLB S 228, @84 PLB MLl K
— /N R PI#F 5%5(Cross Bar Switch), W4 PLB & £k%r Hfdii’5 N PBO Al
PB1, %5 P00 Bl s 5 R AL et TR SR gE, Reig i 2 24
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WA I b 3R AT I8 A5 B HR i A a1 Y B e oK

TE0 N A AN T BB B 5 A0 3 A7 it 1 4% 42 10 2 T 1) B dis il A5 A iis A%
WiEd PLB SRSERL, XLEANEAE N X & S SRAM. ROM. Flash,
HDD. SDRAM %, H+# SRAM. ROM. Flash 1 HDD i IDE & 1 #Ri8 it
— AR R 22 1 BT EBIU(External Bus Interface Unit)i%4%%] PLB |,
EBIU 52—~ PLB ZAMIAA &M LY &, B —imilad 2 M 15 % F
NI R BT, —umiE Il —MED S PLB 4R, Rk CPU FIfE i
*ﬁi}%u%m%/\w‘*%ﬁﬁ%% EBIU J2 ¥4 2 M 22 1 (1) S8 A7 filh 150 2% 22 11 il
ZONR—IEED, FiEL PLB R 4L45 CPU A1 Th B U il .

-Cache D-Cache Display Video Audic Graphic Demux USE PYR 1304

EFI DAl Oivi&A IDE ATA-S
l v | ‘ ¥ v ¥ '|
PLE Interface PLE Interface
1 ¥ ] [
Swiitch
ICBS l ]
E=IU SDRAM SDRAM
Controller Controller
Memory Subsystem

OFE Bridge

2-4 TIPSR T RS
Fig. 2-4 Structure of Memory Control Subsystem

TG B 24800 Fr 4N Fr SDRAM @i % SDRAM Controller
EEF PLB M) o¢ -, SDRAM Controller T DL 37 £ A [F] K /N
SDRAM it F, BBk TN PLB #&fit5 SDRAM #1024k, &5 SDRAM
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U7 i) B2 A AL — SE DhRE SR, XL RE R HE: 16 7 B2 N mE &
Vilal . A gnFE A b R R AE . DU 958 A I 2 3@k SDRAM Controller
FERL . UUTH I 22 AT B (Interleaving) A& 458 17 fiff 44 1) 77 25t fik A0 5 25t 1k 358 2
G F, XL ET TR, AT AN S — AN Ui A .

B R V)BT S E R P~ SDRAM Controller 5 PLB, ‘E43fit 5 PLB &£k
#1511 SDRAM Controller, [F K5 SDRAM Controller — 2, 58 & X}
SDRAM HJZE X i, $2r SDRAM KI5 1] %%

FEAF B IR E b — MR EE W3 1% % : DMA F% il 25 (Direct
Memory Access Controller). DMA =i #3424k 5 W A7 2 [ald it PLB i
ITEAE L, ECPRMEIE AR P ATRE CPU Bl HARRE 77 (1) & B3
Hil, A B AR, AT 2R & R L i % . BT/ DMA BT %
WAAERATE CPU M N, BRI A 1 [E R, CPU A LA R $44T
FoAl 45 21 A2 B BRI T30, K R$Em 7 CPU B TAEMZE . £
STBx25xx H'ff] DMA %Ml &8 e =ML g 1t, a2 NAE-NAF . NAF-
A AMR-INAE, MR SRR AR EA % B AR N 3 5

STB04500 -5 )7 4 DMA # il #2] 4 5 DMA 1id, % EEHAH
OMALH — BT A, EFFaRH P76 s It a4 B
bk s B k. R s B DL GEIEIR S . RS E T IX LR A7 A I AE DA
JG, FLAEIEIT DMA I8 I8 46 Mor B A 4 5

JREH 4 % DMA JHIE# X FriExl DMA f£4i(Chained DMA). #f
DMA A5 B AE TR I e b — B 5 N DMA 818 7 17 48
M EE . X BBIE MR VR AL 4 i Bk TCB(Transmission Control Block),
e TP BEAE W CPU BT N H3IE AZ] DMA JEIEFfFasd .
EFE N DMA H£HitiNT, DMA i a7 17 4% 41 i 4% i 208 i 3 A7 2 = ik
YERBETHECZF A7 A A0, [R) Ik 5030 05 b 1k 25 77 8% v 2 0l O B st ik 27 A7 28
FI, 5 N4 (chain) P daHhhl . TCB H A& ¥R GiEEd s, HimH
P bk EERSCLE T —A TCB Fdmdenythitl . 78 b — AN s Bt f oe
BlE, T4 TCB #EIa A E NBEFAad T, MmFET —
M B AL . Wtk DMA A& 5 el % | i TCB Ak 7 — 23
e, — BAERIEE R kS N\ B bk 2R A7 A, B EE YU R
REfER A CPU TG NI — /> DMA EIEHAT &M . X%
RAR$Em T, iR T CPU B TAEMEL. £ KE 2 HAAREdE A2
H, DMA B E R LSt T RGH TAE R R F HE,
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2.1.4 ZBIRNLIBF RS

MHG RGMEABERELESTEN TV, TREHKEFZHEMTH,
B W B N 2 A, TR ZOKE S A R R B TV |, BRI 2 BRI TR
XTT MHG RGK U2 AR D —ANEEIR, A DMK R 5K
F DSP it Fr Ak &6 nl 9w #2312 4 &5 7 (FPGA or CLPD) E(# & H & H
(ASIC) &2 IliX —Thft. STB04500 U PN #B4E ik T 22 1 1k Aub 0 A
Jo, sl s Sis AL BE, SRR E . MPEG2 L&Y, £
Pl gnts . 2 EARS BB TAER X CPU MERBMK, JEAT/EREHRK
] MPEG2 f#fd TAESEA HZ ML 5E i, RRKFEEMBER T CPU, N
MPG R4 BEIIReI ML 7 H 21 CPU fifi.

Digital Audio/Video Subsysizm
, [ audio PLL To audio DFA
VCXO 3 i and SIP DIF (IECE0958)
S MPEG-2
i Dolby Digital -
] E Demux0 Audio Decoder
NIMO < o
Z MPEG2
Video
= Decoder
NIM1 z
5| | & &
E e & | Demuxi &
@ fa
IEEE1394 g
] Display
Controller
ki
e T L |
£ )
L © 20 Graphic
é% Demux2
g DENC
o
MPEG-2 Transport :
Ext Video

Display

K 2-5 BRI T RG4EM

Fig. 2-5 Structure of Multimedia Processing Subsystem

ME 2-5 FTLUEH, E b BRI EEE JLA EEA R 7y =R
F#& (Transport DEMUX). #L& SIS # ot il =Ndm b # 0.
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file 52 FH 5 41 5T 0 52 FH I AR i ) S B BRI ok, 43l A B &
AN e 7 PR AR AL B R T R . AR R BRI AR 9 PID i, PID i BE T B2
USRI, AT DL S0, 6 a] DA I B (5 B a2t 7 9% 0 I B U
RS 2R ATu A A NDS 1 ICAM #EE S RF L & DES fi % B 32 e, w LA
T 420 Th RS RS2 3. STBO4500 #2417 = B AH o gk 57 () fift &2 P 38
H, KRRKITETANAMHiFG PVR (Personal Video Recording) I fE [ 5K
o

S ARG B B R R AR 2 )5, Ab PR AR 252 SR I A0 AR
STB04500 s v HAE s MPEG2 REFiid a5, b, MPEG2 HEARMR IS 4% 3¢
FF ISO/IEC 13818-2 MP@ML, 7 H#% MPEG1 frif, $24t MPEG2 FruEAL
AR R R4, RS DL A28 B, SRR N MPEG2 e 4 34 i - #4115
F| 15Mbps, EAHMIHAZLMES . S THE 16 (G2 B ES 4 PeE 1
AT, HEAE 720480530 m# 720>676>25 DL, STB04500 fi i 14
MPEG2 1L fif i 25 BE 1% 2 (1L BB ST A RS . MPEG2 FILAI il it 28 52 3¢ KR I 1 45
TR AL DVB brifE, W LA4EIR MPEG2 PES VAl ES ¥i, 7 PES i,
AT DL IE S A A D R A R B TR, D )R] 2P [l SR D Re B S R
MPEG2 AT fift 1 28 I N A P A SRR, — & H 8 il 2 83 36 N\ 16 AT
W, A= NREZENRENFRMANCH P EE. fEeame, — & &
R — AR, 55— FhnT DU H N OSD 304 B AL

OSD (On Screen Display) # L1 2-D Graphic filk—i 4 % MHG &4t
W R P A BLSRIET, anJFALER, T H SRR SR, XRS5 6D
FRER A AL B IR & —2, 24 DENC A5 B g it i e sl A 4L 1Y)
PAL & NTSC il i L ARAE 5 o

AT BT BRSO Y PES B ES SR . S AL T
H— AN EH TS 5 A AN, GeXt MPEG E45 &4, 16. 18 8 20 [k
B LR R PCM B2k PCM 5 A A0 it 17 iR 00 . SR &
ISO/IEC13818-2 []/= 1 MJZ 2 tx #7518 MPEG1 A MPEG2 & #ii.
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2.2 Redwood5 i R

PP AR B N 7 [ SE ML 7= 4 (Set Top Box products) i 15
1t Redwood5 R F3Z#f IBM Z 8RR (STB R R E T
Ae, MXLEIEIARG—MHLINE = ERE R . #XAFRBRITH
br, FATATCAE G EMCANER STB /=&, BRI RE mE 2-6 Fr
N Ho By EEAFHIRNEE 2.1 s
73 7129 Output J4 Output HO9 RISCWatch Probe

SW2Reset | H?2 Stream Card

J2 S-Video Input Board Pin One Side
J5
Output RGB
Ext/Int DENC
J7USB
J10 SCART J9 STB Ethernet
J11 405CR
Ethemet
712 S/P DIF ~ H13 Boot Rom
Image (Card)
o3 405CR
Socket
J10 Audio
J18
Upper UART1
Lower UART2
gﬁp& SW4 Reload
405CR UART Habax
Lower UARTO

DISIR STBxxxxx Power Connector on
Receiver Socket underside of board

K 2-6 Redwood5 P4 # 42 H
Fig. 2-6 Junctions of Redwood5 Evaluation Board
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2.3 MHG FEHE£ &

PL Redwood5 V- & N5, i [ —SAEHEITEE, WATMEELE EE
HH—NENIRSG, ZRSBOFMRAERDN. A, &&5E TS B2
HE7 . N TSI MHG Pt Bir, BAEKRU, MHG P& Mz HFE
2.2 PR B o

# 2.1: Redwood5 H hri 3= B4 4

Mk A5 o Eiiipa
ZAAE AENM R BIAZ L, SERR T £ FhiE
ML f 5 ol 325 1) 2% STB04500 1 HlTheE, RO T HEEE. LR,
& 1 f1 SDRAM 254 1
) Bt CVBS % S-Video Bifl(Z 5, [FIMHS
T TN O SAA7111 1
P 8-bit [ YUV K R E S
BN CS4329 mLLKE—B% NS &5 5
AN e e CS4329 3 ‘
BEAY, N T I 0 ST ) A L 3 B S
SDRAMO F1 SARAM1, % 64MB, fi
SDRAM 48LC16M16A2 2
W& A 16bits, 3.3V TAEH &
DL /R 42 i) 2 LAN91C111 2 PR 10M/100M 1IN 2% i
Al YmFE B A A XC9536 1 E=EHIPLRR
27TMHz L5 4R #% 1 3.3V LAEHE, HKFED ML E
AR A e TDFS650E 1 VPR T A A s A

N T SEBNR 2.2 BIRN RIS, AN R EATREE BN % 2 R 2.3
PR 2K .l /iy i 2 Re /& R B R AR, BATWIEE T MHG R4EH)
Thee, 45T RS AR I B AR Dy BE 1 75 SR 2 1 Fi it S PR A o A 2 ) L i i R
HT, X BN RG ML B XA S BRI . MHG 2 4t i 32 S AE 28
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mE 2-7 B s

2.3.1 FLASH 7Ffi#tEiR

Flash &2 WAF— M, FRATHIE N AF AT LR S 70 A RAM Al
ROM. BN i /7% %% RAM (Ram Access Memory) ) A4 S 2 a] L
BEH, MHESEERN, (BN BEAR ARG ER; Ry A7 a8
ROM (Read Only Memory) F4F 2 R Be st iU dE, AeB AN, Hi
M S s A= Bk, T H ORI X BRAR, T DR A ACRS AR A PE 24
Flash o] DLUt 2 A T3 2 (8], [A B4 A P& I p s
* 2.2: MHG V&I

SRR P B
B RS B (DRMD
F AT E 4
P 5 B R B A B
DVB-S/DVB-C # i
RLAT 5
RLAT 238
RLAT LT
MAxB (PVR)
AR ) 5 7
K P
Pl Aot K BEA R ALV 7]
5 JE s HR
Web 31 ' 8
Email % F i
A IM %% ) iy

TG 2k % th

TC LR AR 23 K

6 /E L SR

BEAR AL
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Flash HARMRIEA RN A E LRI, 2 AEKEAIESE NOR
Flash #1148 K174 %35 i¥) NAND Flash. MHG Z4it Flash {3 EAEH £ 1%
T A W AE AL AT A N K% 85 4%, 53 4h STB04500 0 F 414 Ak e M JES His ik 35 HY
414, WIIAI%EH 7 AMD (¥ Bottom Boot NOR Flash &5 f
AM29LV320D"!,

# 2-3 MHG T 1+ 3 fig
Table 2-3 Functions of MHG hardware

Video Decoder (MPEG 1,2 and 4,H.264)

Z WA ab B Video Encoder (MPEGpeg1,2 and 4,H.264)

Video Transcoder
(MPEG1,2 to MPEG4, MPEG1,2,4 to H.264)
Ethernet (IEEE 802.3)

ST Bluetooth 2.0
IEEE 802.11 b/g
DVB Tuner
IDE
. IEEE 1394
fay N0 S s

USB Host 1.1/2.0
Memory Card Slot
IR Receiver and Remoter

STB04500 # i b v LLF-hE 2% a2 4GB, H ' 3GB M= B4 1 b
NI T MR T, WA F UM S EZ 1GB, g
0x6000000~0x7FFFFFFF A1 OXEO00000~0XOFFFFFFFF, X ithhk2E [ Bit 1
A Bit 2 #'E 1. STB04500 KX 1GB M=falZEsr N 8 1, &=
128MB, X% %5 [AIELFR N — Bank. N T J7{EH#{E, STB04500 &5 A Jh
SRR Bank $RHE T — AN E(E S (BI_CSO0~BI_CS7), X 8 MHIESE

-22-



M 7R LR 28 L2 e 2 A 18 3

ST LAFEAE AL STBO4500 P iy A7 b ik 2 1 il 126 A5 1) 45 R

Flash &7 H 7 H—A> Bank, EJi&fE5 BI_CSO H ANk Flash it
F . AMD ] AM29LV320D [1#i#i 2k % 2 16Bit 5#% 8Bit nlik, A=A
4AMB, =& —4> Bottom Boot ) NOR Flash &} . Hiz5r A STB04500
EBIU Wi SH 7P EEAY A, B ARTES: i) J5 20 B b fa s, R By U
2 R0 1k 2 1) s Ao B AT

232 SBOBEEROBSE

AT ] B ) T B AT SO B B 1. HR TEAE R — R R P s S o
(A R EE AR E, (Ha2SGBrMN AR, Horh 4 37 7 28 A7 WO 308
[FREEen] UART (Universal Asynchronous Receiver/Transmitter). BT 5#4
A MBS Ik T R 7 M R R B A R D, B iEE g H
AEARFIN PSS, BRI e sl F 52 3 TARKIRE], B AT R E
PR A BEE 21 115200bit/S .

AV OUT Tuner UART UsSB Ethernet

F 3 ¥ 3 F 3 r 3
Yy vy
Audio STBO4500 |&—>{ EBIU BUS |&—L»{ Flash
DAC et : 5 P ! S (e=—tp las
F N F 3 X

Y A 4 v

IR Smart z RISC IDE ATA-
Receiver Card SDRAM Watch 5

K 2-7 MHG H brii i i 12 S AE 2L A
Fig. 2-7 Skeleton of MHG board’s circuits

F B SE bR iR, A8 Tk e R 5 ) i i, JF
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A BRI RIER 2 b, R E— NP R . XN P AR
it RS232, M@ 1 MH-FIEHZ-5~-15V; ZHH 0 M H-FiuH 2
5~15V. XA FARAET, MEHFEWHKPER B, 2K
19200bit/S 1#) £ 4 1% i 1) 10000 5 R LA F.

BT HL R U HL AR AT B, STBO04500 N B & ik e, {H 2 88 4
A 2 Bt RS232 ) H TS, BT ARG 2 — Hf T RSP i 4 v 2%

2.3.3 FiEssE OB

WA (TUNER) & HREU B ARAE 5 i o i % - Redwood5 T
KA B4 TUNER #2110, (ORI, T MHG R4 —4
SR RE R B B AL, TR TUNER #2102 AF by, 34T
EiX Bk 7 SHARP [#] BS2F7VZ0624 573 TUNERMY, ¢#:—Fk RF %/
W, 8 fifkdieEr, BA IPC B&ED, AMEEEIG A ETEE 1C &
ZE3%F TUNER BIAT AHEAT 0. FRATHE 1°C 2% M Bds £ LA S i b 5 5 40 3%
23] STB04500 f) 1°C M2k b, SRJE AL M 1338 STB04500 _F Xt K ()
im0 b, FAMERR 0624 R 4 LA E e R % .

234  LAKM#EOBR

MHG R4 ZSCHl WM 70, ok Email BIZEA AR, DA 45 452 01
WL ATI/AH], STB04500 VA WK LK 2l 4%, DRI 75 22 41 51 i it 4% 2t
—ANVLRME OB, Wiy EE LML ES S FERE 2, W
RTL8019. RTL8029. RTL8039. CS8900. DM9008.

AURBEH T LAN91C111 DUKM#EHIS ., B8 7 MAC #HlZ8 /4
PEREL, 200 ST A2 W TR 10/100Mbps XU# 2 [ M), S
8. 16. 32bit =M EE, JFHLFZMAERLE MWK CPU, Hi
PowerPC A& R 45 #4)

2.4 MHG &R

% MHG BEAT BRIt R b, R T M8 S A TR Z 5h, FEAR
JIT IBM %y PowerPC % 4l 4b 8 4 JF % [ RISCWatch i it 2% 1Y,
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RISCWatch #] DLSEILSERIBER . DAKWIBEFEEZ TR AL, CH++30HF, ¥4
AR R BRI

RISCWatch Hi&#: 77 Al 2-8 fos, HA s —6& Linux EHL. — 6
Windows F L. P — MR RIERXEEE RGN HAL. RISCWatch
ik JTAG #1015 Target (MHG V&) HEH:, SLif s T arisirikesE,
BN AT LA Sk T 1E RGBT . SRR KT, giEZE
i RISCWatch nJ LARH &3 W A1 Z 24 PowerPC Kb BE 28 HH 25 /248 UM, Xk
S5 T RN G AE AR A U 3k T AR K B

] Win Host :
Linux Host RWatch !

% % @ %M::i.._

oooag

Hub

— . Ethernet
———————— s ;H\: ,ﬂ‘{_j; j‘i_:: j:ﬁ

Kl 2-8 RISCWatch 4 A J5 5%
Fig. 2-8 Connection manner of RISCWatch

2.5 KRE /L

KEE AT Redwood5 A1 MHG A% O 4 4——STB04500 5 4,
X H A AR DI RE AT T MR, BENH T MHG FE R4S
*F & Redwood5 PN H. % Redwood5 SEH I fEAIRATTX MHG IThfiE
AL, BATEITH ESH MHG T &. EN%5% MHG et &5, &
Ja B T FE AR T A RISCWatch ) EE hfE,
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F3E MHG RAHHEE

£ MHG P& OB @Mz G, FATE 7 24 & N 0 AR
&, W R E S IR T A R G IR, ) R R B O B A
PEHE R, AWM RGN T 2 FAKIKZ OpenBios, #1E &4, H i,
I AT, WiE 3-1 Fros .

User Applications

Middle Ware

Root FS Device Driver

05

Embedded Linux Kernel

OpenBios

Kl 3-1 MHG 1k R &5 1 K
Fig. 3-1 Software skeleton of MHG

AT R FE R EN—— B b AT, BN B S X w1
RIAEE, EHMEARSCEE JTAG. & OB KL LR M T#EE JTAG H T
WA DA S W R AR RS T 38, H 1 40 B0 AE DA S MR %, BRI A o R 2%
XD, FEEN AT K, X, A FEE AR L. 12
17

3.1 OpenBios 7T 43

OpenBios £ MHG R2AH Y T #IERG R FWMAt. /£ PC R4,
AGE LHEE, sAPATMERF 2R R BIOS. BIOS &7 7 51 XK 2
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WA AT R UG AL, RS G SRR SR AU R A AF 1 12 T R . 7R R AR 1L
Firp, BLk pCl R EHW K BIOS BFWadar, s B Wi (an
BFR). X BIOS BIFEMGE, SFEA MBR H it )E s A5 45 UL 2| 4 47 I
PAT, X BARAS B AE R S8 3 2 (8 R P — Mk A FK9 BootLoader .
FIXH BIOS UM SR, ARG MEHIFLAL4 T BootLoader, Linux #
E &4 N Lilo 1 Grub #/2& BootLoader [¥J—7Ff. BootLoader — %4 1%i#i
— R RGSHAEAFERA N, IHERIE RG] — X AR E B R G5 IR
P E 3. i, BootLoader 235 riffE RS A W — A7 X A =2 F 7
X, 25X B ).

T MHG X — MR AR KGR, BH AL BIOS ABFE ) [E 4
(FirmWare) 27, B RS150%0)8 304+ 55 8l 56 4> 1 BootLoader K 5%
B, W 3-2 Fram. T H &R N R G BT 22 J5 00, 17 I e i B
Wit TAE M L I ERE R G B Wi e i, X — @ fRE LT
BootLoader #EFHIE . LRI H Y, AT RGEHK M TTHE,
BootLoader 5254 il 1 w1 F A 2 .

1. 5 NAF

2. EI LUK B 3 O HAE Bk b SR N AT

3. K AT IR T B Hd e S 2 Flash Ao

BIOS

OpenBios

BootLoader

i 3-2 OpenBios 7~ & K
Fig. 3-2 Snapshot of OpenBios in system

X HL i OpenBios 424 7 BIOS A1 BootLoader Hff 0, 58 H 5 St fdif4:
HIRIaat TAEH B 5l S#IER A B 3). A X% 5] OpenBios M4 T
R ERBH AR Flash |, 4 STB04500 FHELLJS, PowerPC405 4> M i
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i OXFFFFFFFC B:HUEE —25464, ML N # 3| Flash JE#hhk 4 OpenBios
Bifg R WG ARG E T L6 P 047, & eI s b MUXIO Fi1 GPIO ()4 il &
1745, SRIGIFYIMEL EBIU. SDRAM 25 AhThae a7 7 8%, 18 58 LA 1)
TR AR AR A 5 i NS B S5 5 F P IR B R, B B RE LB B sh N .

3.2 7£ OpenBios H X1 iE1E #R A &S

MHG ] OpenBios K74k #& T+ Redwoodb PFANHR, FFAHN i T
5. {HH T Redwood5 FHASZHr4iy A BEMEZEN, 1M MHG M EZEDfE
— R B, T2 1E RedwoodS [t (IACHS B LAl 30 T %
PREBMIEELR (Tuner) MFIIEWAE . ZACHD 1) 90 5 32 BRI AH B (1)
Tuner HI%E T, tmt /& Sharp BS2F7VZ0624. K 1 1iiE 24 %) Tuner 1
A FEIRE, XEEENLE —F Tuner A K. ZIFHES EEHH
AN KA ZH Bl I g P R 248 A0 S o 97 5% AR 1 LINKCIC .

VAR TR AT B ROR RS . AR, BUMIER (PLL). FiEJEd 2e.
K% . AGC HLERFIRESAH S 4 k. D EE S H LA i B KBt ITE
SR, [N BRI AR IR AR E H AT CPU @it 1°C
Pl PLL B4 . IR, CPU B M HiE S5, &
i 1PC MBS PLL FERHIZMEL, AT KN R S AR B A S e e B
Pifss. WK 3-3 fin, [Ho4aid il mEd (AGC) RAFHE S MmE N
FasE . WEARR B A — > 90 ERAMHEE, FAENMEBES S EGE S
B, B L. QE'5, #ik 3] QPSK fE i #s B AT fE I

QPSK (VUFHAHF HE %) M4 1 A RGN 8 P~ £ B . QPSK fi# i
. AT AMES (FEC) Hoo A% o 2 il FEER R 43 o 181 B R U Z 3 0 B 58 R
TWHE, W 3-4, HKH I DRSS RFE R T E RN E SRR H
K, Hk, N TIEsRESHIRE MR, BRI PR AMITR,
WA O T AR A, TS B FRATT B A 7 EE ) MPEG2 U dE Ui .

S CHR[10] P B 7 1°C WIdR AL RS R SR iE A2 . BT MHG
A H T PowerPC Ab¥igs, EWRZNFER T R A PowerPC VL% iE 5 %
5, IR R TIRKAE. ILES Tz, SRR,
HEE R, 05 FEn DAL IR A E 28 1 TAE S R B RN T

WA A R T RA A 2 Bt RISCWatch a2 AT I 4A 1T, & 52 H
— Bt PowerPC Al HAT BV i ARHD o 75 o B8k bt kb B 28 h A7 2R B T W
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B, EHBMAY, #EET RISCWatch ] “halt off” 4 ff kb P 58 %7 =
TAE. IXH T ERE RGREECE, XA 3% AT A R B3 1T %547 28 4]
i, W Z MM A AR D (EBIU). 18 A\ f
(GPIO). SDRAM Fl—SbI & [ AbFE B Y S A7 2 . ACHRBRVIIGILZ J5
BN VAT R A, JRREI B R R R IEE AT L. fEBITIX B 21
A, A DL A MHG AT 5 10 E 8 PC B Minicom & Bon il — &
I 247 . f&J5, ¥ OpenBios T2/ MELEIMRE N+, ZBEFEE T A
WA IR FE T . RISCWatch #fr &2 H % 1, VRIS AR M IKBFE 7

B 2.
Tuner ﬁ

90°
H

Pl 3-3 — A A 1 185 i 1A 45 1 T o
Fig. 3-3 Frontend of Tuner

MPEG2 Torrent
Kl 3-4 ik 0I5 o A U 45
Fig. 3-4 Simplified back end decoder
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3.3 #& A Linux

2 M 8/16 AL H F HLT AR N 51, wlfext TR AIRER G =
AL, R AR T ZEBRHL, WENKREAE Lilisirid#iE R
. M NOEARXFEMEER, BIERGEH AT H 0 g 202 5
ERG? WL, BIFRGARLLIN, RMEXS T —EIRA 32 ALALBEERH
AR ARG BRI, FLERGEMNNERPZ SRR 32 A, D
i 2 RGN T SR A R P G N R A B RE ST, R AR B A SIS
2ok, RGWATFEY AT, TP R BA B ERRERS,
LR RGN 2 ARG, FRAGNMER GBITRIERASA
Sl 2R AR BEUR, R shiR i R G B A

ARG HFIBITH LA, ESHE. AFEDEER, BiFmEREDN
CanM g Bl SCAF RS SR, Bl ZARE I P 0 GUI, B

BARAGH R P e s AR, BRAE RSt DA k.
SR, SIANRIE RS H A LT LA
1. AR
AR E B AR, A BT ENL AR R
2. JrfEtE
g ERNARMRER . B RO, SRAMEE R G SRR A R
Z;
3. Ayt

BEAR R BUAIFIAE . BAE R ARG IIREE HRES . 2D RGZAIH T
B EMEEAE; 52l RANIF LR .

MHG RSaiTHMES PR Z, A H, W% WEB, £
FREW B 555 . MHG R G006 20 SR AR AR B0, X 4% Bl 180
LY WEB &K% Email (566, SO R4 OZ 58I PVR TR b AN w]
S MHG RAEMIIEAEN AN Z AT L, HHAPXNREFE, #H5
BRI EHR ik B AT A mTIL, — N RIEFRIERE RS R MHG RS

2L o
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AR RBERZRE L, WIinCE, VXWorks 25 i 4l 1 #7 JF K& i ik
ANREEERG, fEfaeEtE, BIORSCRE, BSOS T7 AR 95 e, 0T
PRI R, iR AN TR AR AFR, 2R TEmHRERS, K
HUERAE R G HAE AL A R AR SCRE TR AT m e 9 F, [RTINE el T 3 9 48
WIHARNTF, AFTF0 TR IT R TAE,

e Linux BERAEE ZHEMRE, DIIFEME. FRoE 4 2k 1 RE
SRR SS F8 A1 RS RTT T e, I HAEBRA R RS HIR1G 7 ek
ZWIRH . BT Linux fERAN ORI g 3E L, HE B CE TR, 5t
K4 5 ) WindRiver A ®] (VXWorks [4H &) A JF 6 HF Linux
HAE RS, A Linux TR BIE AR H .

Linux #1E RGFEAH T BAERGMNS . PR AR AR 4% 6] 45 1Y
NF ARG K.

1. HPERF

B EJZ R RS, Wi ads . Telnet AR 55 #4355
2. BIERGMS

Linux #:/E RGFR ML RS, WETE . =46 5%

3. Linux W%

X2 Linux #ERFERNZG, B8 T4 LEMERE4ED, DET E
JERE R AT LA e A 44 5 R
4. BEARIE S

H R IR BN AR T

3.4 MR H

MAMNTE RS AIRZA L, W2 EAARERELE R A MR
IR SCREAS A DA R Bl D 22 B 5 T N T X B ) @, MHG P& Mi% A
A BRI 2 AR E R A EE e ), nT DRI s A AT A L, T HL R A AT
WIS ThEE. MR4E UL X STB04500 A48, FRATHIIE IZ O A > FFiX Be 1
e, WAFEMMWARECHWFE LRI EENHKRM. SRk,
MHG HIZhRET: R EEARE A . BEARN A, WM, BRExE, W
HEHMRAGEH. £ MNHMEANENE 3-1 fix.
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% 3-1 MHG B #4
Table 3-1 Software applications of MHG

s ThiE bréd
2 3
TR P I /
A B U v
Y I v
It 7
A A0 HL 1 J
e v
WL v
o 50 N
T B U N
o 4 57
I i (5 v
R 5 N
et N
R R Rl N
B R A N
A (2B J
P Sl v
U v
WAk T /
ARG EH
P R B N

3.5 RE /NG
AREEX MHG A F & 34T TR ERNAH. HMIA T OpenBios 7& &

gih AL B NI RE, % MR A MHG ) OpenBios ¥, 1E4HUEH] T
OpenBios *f MHG ff{HI¥ItE LI FE . OpenBios A& % 4t B A FAGE A 4% fisk Fr)
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B—)Z, £ MHG 524 PowerPCILAiIBESME . #HENDAT MHG &
ST I ERE 24 —— - AR Linux, % Linux &% 2R T BER 30
B, /Ut 7 MHG ~F & CS2B I N A A, FRRPE R BT & i T B
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F4E ETRUE[ANTRBER SR

G R RS A — e, LB BB L. BIEE A&, KN
S, RFHO IR RIS SR A 1 B i g, X R E I AR R
P B4 T USR5 (s R A, AR B P sE i T AT A shfE . 1
WA s, e B MBUNE Y 5, S8R TR 10 MREr . N
7 L R G B U 78 o T A% G s A 1 B A e
41 E=NE

fE bthad, WiEgs i CERFEIEE A FE B S ) 3 B A AE g8 25 & A
BRI 2 R, FORIRN g 3h 7 m RV AR Z s T . T4
oK R T B AR T R A 4R R R AN B KR T B, Bk 2 I IR = B i
T AL RS .t adidas FI“miCOACH I Nike f“nike+ 1 £ %17 i,
XA T R AN B R BRAE AR A 5 b, AATTRT DARE B il = 57 5]
A VS (R4

WAEMAARR, F/RHTT L5~ online A1 offling 141935
Online FJ 745 1R 1) 22 SR g 1R 1 A I ol 28 2 i IRD A BR800, 1 offline A I
NEEAERBAS ARG . WA 41 fiw, B HE8E 95 5 L
online A1 offline AT W& 7w

Online KA RS T KREME HE S, 7R P Rmdmarms
FIEIRE B RN, HREFRZHENRR L, BETUHZS TS
I 1) BR A B TR PR B AR B A5 U & T online fOYEWE, [RIRSEATId 3%
i (5 B E2as 7 KERNEE .

1R 2 5 & W Ih B FE R MR B R, ke SRR R HMM
(Hidden Markov Model) 162021361 DWT (Dynamic Timing Warping) 3%
(333639041 1 - 7 M % (Bayesian Networks) B34, &% i 8 FH Y HMM
R, My N R D R R R AR (DHMM) FIE 82 B2 1 IR R R A A
(CHMM). Z&HEHMARRGMAATERE /. T E M EMERE, AR
48 e &3k B DHMM {E A7 75 U i 0%
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4.2 TNiR E 15 RL=3

ARGkl 7 E KRR FAARAE AW = R A KA
MMAT7260T, ZA&EKE 1A WU AT CLE R E=FE 1.59/29/49/69, 73 hl %) v 35
ANFERERE, 1.5g B OHRS BE e 800mV/g. A I iZAL 28 K QFP [ &t
R, R~ 6mmX1.45mm.

Acceleration Trajectory

40 T T T T T T T T
20 E
0
5 0 1
=
20k o
-40 1 1 I 1 1 1
-20 15 10 5 0 5 10 15 20 25
H-axis
a) online
Acceleration Trajectory
AU T T T T T T T T
* * s
. +
20+ 3 0’ " .. P : ‘.’0 IR 00‘ . - . 5 .
" . 4 %, . *
b ok " :' A * ooo" : 4 -
S_‘ + * *
* *
+ . Y i +
o o . 21
220 ., ., - " é
*
40 | i X L # 4 . e 3 | ! |
-20 -15 -10 5 0 5 10 15 20 25
H-axis
b) offline

4-1 B AL

Fig. 4-1 Storage manner of data

ZAE RS I B A NI O g-select, 23 N A% HLSF I AT DL AR
PUFRPLH A, o0 06 B PO AR A R FE . 4 BEAR B0 (Sleep Mode) #fik
B, AR EE R TR DIRE M R OIRES, AEX ARG o o SO B vk, X ol
PR AR A5E 3 B I B PR (R FE L . S5 MORE R 1 4-2 o o

= R [ AR N R R b, SRS R X AN I A
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PRAELE CT298 P AR F, 25 &l 4-3 Fror

RGN BRI RSTN 47mm X 72mm, % TN 33 %k 13 2
ALK HER M AT EHOIX L, B IZIEN A R™ i i 2
MIERAZ ITAG. & FUNTFTAT 1 32 8 IXAF 1) 2 TU AR I B RERE B, AT K B A
AN

e keidd s O %= PC o, XEBAVEHZITAE Windows 15 1)
Matlab 58 %7445 IR 5 R G0 Hr, i 4-4 s

Yoo
g-Select! O—T !
g-Select2 & ® *
*
) Clock | X-Temp
Oscillator Generator Comp O Xout
———* l—"
S G-Cell CloV Gain |y Tem
Sleep Mode 0—}— ’
P Sensor Converter FiI:er | Comp © Your
——
Control Logic Z-Temp
EEPROM Trim Circuits 1 “comp © Zout
|

!

Ves
K 4-2 MMAT7260T A #5454
Fig. 4-2 Inner structure of MMA7260T

4.3 FRIRAE %

X B> TR TR A 2 I B T AR IR, AR BB
L, FAMAME . JEB. FRILIREOCN 2R gs . BIRRR I 4-5 Fror.

AT =887 J& T WAL 3, ROV BN A ZDY 1 Ja M e B . 582
ANERPAEAT 2T “B57 78, ZRADFREHERAA A 4 im L,
FA 2GS z Fh 7 1A NGRS, IXFE R UM AR RGeS . (HIXA
0 F TR B R e o 230 B — 5 (R 6 B 4 (g 3 5 B,

1. PRUEAERER I x BlAT y B2 12 2 i A P R R FFANAZ 1Y
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2. ABIRER B AP U BB x AT y b i A T T

3. MR E L HBEE - THNIEs), Mate x. y fprEr i
FEORAE L ERTSRI26AE T, I BRI =R e 2] — 48], 750

K T BRI R EL

JTAG USB
Accelerometer 3D Acc. Module
MCU

Mini Evaluation
Card

K 4-3 B I o B AR PR AR
Fig. 4-3 Mini Evaluation Board With Accelerometer Implemented

4.3.1 Ak

TI03H P45 5 UUE 5 9 1% 3l s 0 MR R I AR A 8 PC 3, BT LA
TEJG SR PR 1, FRATT A HHR R o BRI 2 B, R RE R —BE S A
WAL — ARG R BT RX B, ME— TSt R B — A/ T
WSS A E

00 A5 1R E B A, IE EETEE x 7 Ry T ) R R
AW, BA—EHRIEANE. AT RN ERFRREMNE, RIT%E 1%
BRI . TE X D7 A1y 7 T B I P R S XA AR, R A — A
FERITG . FIRERJEEE, 2 x J7 Ay J7 fia fR 03k P52 B 8 O 455 A5 38 — B (1]
ZJE, AT L— PRI AR
a,(T+1)-a,(T)<0 and [a (T+1)-a (T)<6 T<T,
a,(T+1)-a,(T)>0 or |a(T+1)-a(T)>0 T=T,

(4.1)

P, T=T.,T T +L T +N, FEITER:
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X (Tend +1) - ax (Tend )‘ > ¢ or ‘ay (Tend +1) - ay (Tend )‘ > ¢

a (T+1)-a,(T)<¢ and [a (T+1)-a,(T)<¢
A+ T — bﬂﬁfﬁiﬁ’]ﬁﬂﬁﬂ??,
To FRE LRI 6] 75 5
Tend —— /nﬁﬁhﬁﬁ‘]ﬁﬂ“lﬁﬂfh?;
o —— EHALE RN A
0 —— SR E 0 A
N  —— G5 IR RIS R B
3D Acc Module
MCU AD
Accelerometer
MINI Evaluation
Card
TxD
USB/COM T  PC Terminal
ConV;rtor USB ——l————————— (Windows)
RxD

4-4  RGHHRETIA
Fig. 4-4 Data Flow in System

‘ Effective Section Extraction ‘

v

‘ Zero Bias Compensation

‘ Filtering ‘

47

‘ Feature Extraction

-

e .
{ ‘ Training HMM ‘ ‘ Testing ‘ )
N ~_ v /

Kl 4-5 RPN
Fig. 4-5 Flow Chart of Character Recognition
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W T AL R 9 MEMS (Micro-electromechanical System) [ili& T2
ISR OAEH TR KIS, EUREIR Z ik, ey
FE AN B o DRI S TH AR AR AR T R B 2 R L FPIRES T S o E . XA
WEEEINEES —MNMERME . SRR AN ER EH 2 BR 2 A v Al v i
REER RS,  PCaniE A s e Y . VSRS T DAk R AR O ML), {HAE R
ST S 2 ST R 2 1 O =2 TG A /= g i TR AN e B

1 Teng —1
= a, (i (4.3)
P Tend _TO ; ( )
a(i)=a,(i)—a, =Ty Tpq (4.4)

X ag —— ARXBA R BIE

a(i) —— JEAR IR R

a(i) —— AL 5 I i

SR P o3 FEE - Dy — R BB R NG AR, T T A R
FEBRIE AN — LLREALR P A7, XA A 005 A BOR B 7=, I ELDE 4%
5 Z i A AR R 2 S 58 M P ) I U

a(])=$ 27 a‘(l) J-=T0"“'Tend_|vI (4-5)
b a() —— x J7IaEy J7 ) i B AE
M —— W] DU 8 g8 0 B 1 2 3

FRBATAT LRSS x T rAny J7 i EnE A, 10 Ay
IR B Hh 2, W&l 4-6 From .

4.3.2 FEHRE B

REAIE $ B A8 R ) sk R v A B L — 35 40, R 2 T n s B T 1 R
Wl — R, FEEE T AL (vision-based) HIFFFRA T, CELEHIRZ B
RVRFAE SR U, RS AT A AE 25 380N 1T AN S I P R N SE i, FRATTE 2
AL S i) — S 050k . AESCHR[91H,  — AR TR AR AU U T TR R
B, AR R i A ) e R s R /N L, BE A BN HEVR T R IR
W, X FREEIRATE UNMRME Bk EP (Extremem Points). ZEATYiH, ik
77 1) Bk TO (Trajectory Orientation) Flfl 2R 45 4E 5% CF (Curve Feature)
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Fig. 4-6 Acceleration Curves in x and y Direction
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Ji 7
HT T B T RAE A A IR A, 2 8] 20 1 A B AN BE K
NTABKAEER, HEIRECEBAGER N
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Fig. 4-7 Trajectory Curve of Arabic Numerals in Acceleration Domain
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AR A N B S R B pth 2, AT DASR B — RPN By, Ry
TR AEE R . R, EERRENE T A RENES, £&T
KHJEE 7y, FATERAE X TR B F R RIAE . g aas
LR HERET, RBERBIRER (HMM) /] DUA e YR 4 4 45 A
PIFf . RF HMM [ 1] FURSAE 82 ORI BT A4

Kl 4-8  RYEENIETT ) B RFAE S UGk
Fig. 4-8 Feature Extraction Algorithm Based on Trajectory
4.3.2.2 tIRIEREL EP

IS FE fh 28 ) s R A i /ME S B S ERENEE, X8EEHAT
LA RIS 777 . LAE 4-9 fl, M 4-9-a Fa] LASEELH I 4-9-b A (I #K
B 2o A A AR AR s 3t o] LARR AR5 M REPE . il 4-10, H—1MHIR
IRAHL FSM (Finite State Machine) K5 AR S HBE: . 7T LLE SOIRES
14 x B RAE, R3S 2 9 x BHIOARME . X B FPIRESHLE A BEA— IR
Bk E B FE R MRS, X FSM #e XCNE AT (LR) HMM. X AT Ad]
— AR ER T LB BT — RS CBEEEIRES) 1 HMM, A& LA
EEEM (FC) HMM, T RIRATUE I 7R 2 T 038 5 1 = /7 1 4k FC
MPEREEL T LR,

4.3.2.3 i 4FHEE L CF

XA IR EE SR K online SEAY [ RFIR A, AR AT PN AH AR B R AL B
WS T RENGE, R&E BB DRI A BEAT A . WK 4-11 Fir
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PR ] R P A B AN 5[] o AN e E 1 AT DA O 38 2 TR o 3k
71 B B AR D o e A 1) RTINS A2 b B

4.3.3 BEE
X HIRATH

ORFKIER
HMMSim SkfEifbiz &, 7E3CHk xx 1, XA T HKFR

TEZ VRN 4R T K HMMSIim s ALAITE F 732
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Fig. 4.9 Feature Extraction Algorithm Based on Extremum Points
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PRI B R R RAR AL, RS — RAVIMER o A BEALIE R M2 2R o i A 2 ]
LB IR E B, RN EOYE G121 RN A AT W, ATRRZ N
/R B . 36T HMM (B 72 A Bk srE 5 dn ey 3l 3 ) W42 38 ) 2 5
RERU S — HRUSHRE, HMM {F/] USRI BENLE R, A&
A AR I e N o B B KRR R AR R R DA A T (1 DL A
P28 AR, Jir bl BN B BGAER R AT BLELRE FAE HMM 120 b .

L RBERE — RIEE R RS BOERRENE S, 8 DIRESHA
—YLME A WA S AL, X R RS B RE RGN E AT . HMM
A LA B R s i R T

A=(AB,7) (4.6)
A A — 0 FE{ag}, IREF BRI A
aj  — M S B S5 WL AL
B —— % bi(x), IRZS S YA AT S ML A1 s
n RIS EER A A &

A D NN BIHFE, B &—1 N>xM R, © 22— AN Bm
B ISR PR R BRI EARE AW AT YA, X N AR B R
A%, M RFATMWEIREKEE. HMM 7 LL% A FC (Fully Connected)
model. Left-Right model 1 Left-Right Banded model. 774 3CH >R H 25— Fb
BALRAI MG HMM B8, X B N AT M #8480 8 10, AL By o AT
HERITHBBOEN 0.1, XREYIEIFAEN, H2Ed KERIENA, Ef]
Wi — MR

43.3.2 98

HMM == Z g e =28 ) .

1. FATA REMNCLINGLET HMM B, X s o BIHR 7 ASF 1) &
v, HIATF RIS B — A0 T HIRE,  n) B R ) & n] ee e AR
EANFFH HMM,

2. WRIFE—RVPREM TG T, FKEE&OTRERRES T, @ik nl WK
A5 AW B 8 AN mT L A

3. EIIMEFHI A HMM A,

T T4 E TSR F, Bl HMMSIim  F8A7TRT LAAE 77 18 (4% 21k 22 55 K
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Fig. 4-10 Two Structures of Extremum State Machine
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Fig. 4-11 Algorithm of Curve Feature
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R A LB — S AT I T LR 1 FC 4581 HMM BIPERE. & 26l T LR
Z5F) HMM B8, X BT (87 5 B A A I8 B . IXPERR AR £ it A e
MRS BER 75—, TABE Rk R 2] JFOR IR . XA = E T
BRI AWRMAFEL HMM 258, H TO HikB 3% 4-1 fiE
4-2, MRS PR, YRR RGN H AT
F 4-1 fFH TO Hik. LR 454 HMM KR St it
Table 4-1 Recognition results by HMM with TO algorithm and LR structure

In
out 0 1 2 3 4 5 6 7 8 9

0 20 7 11
1 19

2 12

6 18

7 20

8 21

9 18

None 1 1 1

EfEH LR Z5H ) HMM B, %7 “27 A1 “37 R0 4518 KE 402
ANIEWR . XTI, XA EMREANEZN. X/ FC 41
1) HMM B, S — AR h 30, b B8R 7 ROR IR 4 s .
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Table 4-2 Recognition results by HMM with TO algorithm and FC structure

out Il g 1 2 3 4 5 6 7 8 9
0 21
1 19
2 20
3 1 21
4 1 19 1 1
5 1 19
6 20
7 21
8 21
9 2 17
None 2 2 1 3
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Table 4-3 Performance statistics of the combinations of feature extraction algorithms and
HMM structures

LR-TO FC-TO LR-EP FC-EP LR-CF FC-CF
RR 98.57 96.19 95.24 98.57 90.01 99.05
CR 86.19 98.02 87.40 89.00 93.22 95.67
TCR 84.76 94.29 82.86 87.62 83.81 94.72
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Fig. 4-13 Recognition Rates of the Six Combinations of Recognition Algorithms and HMM
Structures
From Left to Right are LR-TO. FC-TO. LR-EP. FC-EP. LR-CF. FC-CF
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unload all

print "Resetting STB chip"
halt on

reset sys

stop

halt off

write cicO_sccr 0xc94bedee
write cicO_muxo 0x00000000
write cicO_muxod 0x1b000000
write CICO_cr 0x108000e8
write cicO_vcr  0x00431700
write cicO_sel3 0x00000000

write EBIU0_BRCRHO 0x00000000

write EBIU0_BRCRH1 0x00000000

write EBIU0_BRCRH2 0x40000000

write EBIU0_BRCRH3 0x00000000

write EBIU0_BRCRH4 0x00000000

write EBIU0_BRCRH5 0x00000000

write EBIU0_BRCRH®6 0x00000000

write EBIU0_BRCRH7 0x00000000

write EBIU0_BRCRO0 0xFC58BFFE # set for 16 bit
#write EBIU0O_BRCRO OxFE18BFFE # set for 16 bit
write EBIU0_BRCR1 0xffOObffe # External Connector
write EBIU0_BRCR2 0x207CDOBE # Xilinx registers
write EBIUO_BRCR3 0xff00bffe

write EBIUO_BRCR4 0xff00bffe

write EBIU0_BRCRS5 0xffOObffe

write EBIU0_BRCR6 0xffOObffe

write EBIUO_BRCR7 0xff00bffe

o mmm

# INIT GPIOs
e

write dmem 0x40060000 0x00000000

write dmem 0x40060004 0x00000000 # ThreeState Control
write dmem 0x40060008 0x00000001 # Output Select 0-31
write dmem 0x4006000c 0x00000000 # Output Select 32-63
write dmem 0x40060010 0x00000000 # ThreeState Select 0-31
write dmem 0x40060014 0x00000001 # ThreeState Select 32-63
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write dmem 0x40060018 0x00000000
write dmem 0x40060030 0x00000000
write dmem 0x40060034 0x00000000
write dmem 0x40060038 0x00000000
write dmem 0x4006003C 0x00000000
write dmem 0x40060040 0x00000000
write dmem 0x40060044 0x00000000

#writeh dmem 0x72040000 0x0000

#writeh dmem 0x72040002 0x0002

#writeh dmem 0x72040006 0x0600
#writeh dmem 0x72040008 0x0000
#writeh dmem 0x7204000A 0x0001
#writeh dmem 0x7204000E 0x0000

e mm e e
# INIT HSMC 0 and 1 for SDRAM
e
write icbsO_amap0  0x00000000

write icbsO_amapl  0x00000000

write sdramQ_besr ~ 0x00000000

write sdramO_br0 0x00004000

write sdramO_brl 0x02004000

write sdramO_br2 0x00000000

write sdram0O_br3 0x00000000

write sdramO_cr0 0x01f00000

write sdram0O_crl 0x01f00000

write sdram0_cr2 0x00000000

write sdram0O_cr3 0x00000000

write sdramO_cr0 0x01f08000

write sdraml_besr  0x00000000

write sdraml_br0 0x20004000

write sdraml_brl 0x22004000

write sdraml_br2 0x00000000

write sdraml_br3 0x00000000

write sdraml_cr0 0x01f00000

write sdraml_crl 0x01f00000

write sdraml_cr2 0x00000000

write sdraml_cr3 0x00000000

write sdraml_cr0 0x01f08000

o m e m e
# Set up some machine state registers.
S
write sgr 0

write dcwr 0

write esr 0

write tcr 0

write msr 0
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write dbsr Oxffffffff
write ebiu0_besr0 OXffffffff
write xer 0

#Initializing serial port

print "Initializing Serial Port"
writeb dmem 0x40040003 0x80
writeb dmem 0x40040000 0x80
writeb dmem 0x40040001 0x00
writeb dmem 0x40040003 0x03
writeb dmem 0x40040002 0x00
writeb dmem 0x40040004 0x03
readb 0x40040005

readb 0x40040000

writeb dmem 0x40040007 0x00
writeb dmem 0x40040001 0x00
writeb dmem 0x40040000 0x41
readb 0x40040005

writeb dmem 0x40040000 0x42
readb 0x40040005

writeb dmem 0x40040000 0x43
readb 0x40040005

writeb dmem 0x40040000 0x44
readb 0x40040005

writeb dmem 0x40040000 0x45
readb 0x40040005

writeb dmem 0x40040000 0x46
readb 0x40040005

writeb dmem 0x40040000 0x47
readb 0x40040005

writeb dmem 0x40040000 0x0d
readb 0x40040005

writeb dmem 0x40040000 0x0a
readb 0x40040005

writesgr 0

write dewr 0

writeesr 0

writetcr 0

writemsr 0

write dbsr  OXffffffff

write ebiu0_besrQ Oxffffffff
write xer 0

print "Loading BIOS image into SDRAM"

load binary e:\Stb\RISCWatch\bios_release\mhg\openbios.bin 0xA0010000
#load binary .\openbios.bin 0xA0010000
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print "Loading Flash update code into SDRAM"
load file e:\Stb\RISCWatch\bios_release\mhg\flprog
#load file \flprog

#Start of program flprog.s linked at entry label
write iar 0XA0000000
bp clear all

# Flprog will branch to here and end
# this address will not change when flprog.s is modified.
bp set ihw 0XxA0000004

print "Programming Flash..."

run
if (r0 ==0)
print "Done: Flash program passed"
elseif (r0 == -1)
print "Error: Unable to correctly read manufacturer and device id"
elseif (r0 == -2)
print "Error: Flash program failed"
else
print "Error: bad value in RO"
endif
end
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#include "../include/config.h"
#include "../m4/arch.inc”
#include "../include/platform.h"
/IUses 16 bit acesses.

#define FAST PROG

.globl _entry

_entry:

/I Branch to Start and begin
b start

/I branch to here when completed
/I This address will not change (rw_flash.cmd will not need modifications)
done:
b done
start:
/I Two chips
addis  r2,0,0
#ifdef FAST_PROG
ori r2,r2,0x0001 /I only the last device
mtctr  r2
/I only second chip
addis  r3,0, ((FLASH_START>>16) + (FLASH_DEV_SIZE>>16) *
(FLASH_NUM_DEVS-1))
#else
ori r2,r2, FLASH_NUM_DEVS // number of devices
mtctr  r2
/Iset R3 to flash base of 1st chip
addis  r3,0, FLASH_START@h
#endif
lis rl0, FLASH_DEV_SIZE@h

erase_chip:
/Icheck access to flash
addis  r0,0,0xf0
ori r0,r0,0xf0
sth r0,0x0000(r3)
addis  r0,0,0xaa
ori r0,r0,0xaa
sth r0,0x0aaa(r3)
addis  r0,0,0x55
ori r0,r0,0x55
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sth r0,0x0554(r3)
addis  r0,0,0x90

ori r0,r0,0x90

sth r0,0x0aaa(r3)
Ihz r5,0x0000(r3)
Ihz r6,0x0002(r3)
addis  r0,0,0xf0

ori r0,r0,0xf0

sth r0,0x0000(r3)

/lcompare
addis  r0,0,0x0000
ori r0,r0,0x0001
cmpw cr0,r5,r0
bne device_err
addis  r0,0,0x0000
ori r0,r0,FLASH_DEV_STRING
cmpw cr0,r6,r0
beq device_ok
device_err:
addi r0,0,-1
bl done
device_ok:

/lerase whole chip

addis  r0,0,0xaa

ori r0,r0,0xaa

sth r0,0x0aaa(r3)
addis  r0,0,0x55

ori r0,r0,0x55

sth r0,0x0554(r3)
addis  r0,0,0x80

ori r0,r0,0x80
sth r0,0x0aaa(r3)
addis  r0,0,0xaa

ori r0,r0,0xaa

sth r0,0x0aaa(r3)
addis  r0,0,0x55

ori r0,r0,0x55

sth r0,0x0554(r3)
addis  r0,0,0x10

ori r0,r0,0x10

sth r0,0x0aaa(r3)

erase_loop:
Iwz r0,0x00000000(r3)
cmpwi  cr0,r0, -1 // Oxffff
bne erase_loop
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/Iset R3 to flash base of 2nd chip
add r3, r3, r10
bdnz erase_chip

/Iset counter to 10000 half words
addis  r6,0,0x0001
ori r6,r6,0x0000
mtctr 6

/Iram address to copy from is  0xa0010000 (r4)
/lrom address to write to is  Oxfffe0000 (r5)
/Irom base address of 2nd chip 0xffe00000 (r3)

addis  r3,0,0xffe0

addis  r4,0,0xA001

addis  r5,0,0xfffe

bl program_flash
#ifndef FAST_PROG

/Iset counter to 00012 half words - length of vpd_string / 2
addis  r6,0,0x0000
ori r6,r6,0x0010
mtctr 16
/Iram address to copy from is vpd_string (r4)
/Irom address to write to is  Oxffc00000 (r5)
/lrom base address of 1st chip Oxffc00000 (r3)
lis r3, VPD_ADDR@h

ori r3,r3, VPD_ADDR@I

lis rd, vpd_string@h

ori rd,r4,vpd_string@I

or r5, r3, 13

bl program_flash
#endif

addi r0,0,0

bl done
program_flash:

mflr r3l
/Iprogram_flash
top_of_loop:

addis  r0,0,0xaa

ori r0,r0,0xaa

sth r0,0x0aaa(r3)
addis  r0,0,0x55

ori r0,r0,0x55

sth r0,0x0554(r3)
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addis  r0,0,0xa0

ori r0,r0,0xa0

sth r0,0x0aaa(r3)

lhz r0,0(r4)

sth r0,0(r5)
prog_loop:

lhz r6,0(r5)

xor r7,r6,r0

andi.  r7,r7,0x80

beq prog_low_done

andi.  r6,r6,0x20
beq prog_loop

Ihz r6,0(r5)

Xxor r7,r6,r0

andi.  r7,r7,0x80

bne prog_fail
prog_low_done:

lhz r6,0(r5)

Xxor r7,r6,r0

andis. r7,r7,0x80
beq prog_loop_done
andis. r6,r6,0x20

beq prog_low_done
Ihz r6,0(r5)
xor r7,r6,r0

andis. r7,r7,0x80
beq prog_loop_done

prog_fail:
addi r0,0,-2
bl done
prog_loop_done:
addi rd,rd,2
addi r5,r5,2
bdnz top_of _loop
prog_done:
mtlr r3l
blr
vpd_string:
.byte "*VPD"
.byte 0x00,0x00
byte "*NA"

.byte 0x00,0x06

.byte Oxff,0xff,0xff,0xff,0xff,0xff

.byte "*END"

.byte 0x00,0x00,0x00,0x00,0x00,0x00,0x00

.byte 0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00
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