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Development of SMFT terminal real-time image processing system based on davinci tech-
nology
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Abstract; An embedded real-time image processing system is developed based on DaVinci Technology , which can deal with
massive images data transmission and processing during solar observation. It is innovative to use the UML. model to describe
the entire system. And hardware was designed around the double-core (ARM+ DSP) DaVinci processor DM6446; The
MontaVista Linux operating system on the ARM side and the DSP/BIOS real-time operating system on the'DSP side are
customized, And the BSP for both are developed. A series of image processing algorithms are designed and implemented for
the application software, including control of CM()S image sensor,image preview,image pre-processing,solar magnetic map
real-time extraction,solar FITS file generation, file format conversion and data compression. The proposed system can pref-
erably meet the demand of real-time image acquisition and processing of SMFT,and improves the efficiency of solar observa-
tion,

Key words: DaVinci technology; MontaVista Linux; DSP/BIOS; UML; Magnetic map extraction; FITS document

TRBIREREE BN RS B ER MR 2 B E B iR
BB RS AT R R ERIT TR R R KA

—te
=

=1

Vol. 19 No. 10 Oct. 2008

KIARGM B FERE T BSR4 Zeeman
BT, A B b Re— R A i o S (2], S5 REGA KM
FROLRRERMBHN, EH AT RENT . THZ
—HER. EWE 50 fps BITEALT fFR 1LY 37 dB. REEHI 2
BT LIRS ERRD 10 BT S, FE
256 BILL_E R 0, ED A R (1B R AR B RS W B E 3K
FERREE T R R0 B 5B RS B HER, XS
R B WL R BE 1 32 RSB A S i B B BR A 5 (N B W,

R R 7.2007-08-25  #4T B #:2007-11-06

T BT P A 532 BT S R S AR SRR R R A I
BUBRGEAEERHR LR BENERERSE R
Pl e b B 1y B R R LM
IAFHARL R R EEM A TR FRH R FER
RGBT RALE, A8 R K P AL B LR
8 Z PR IRRSIRAE R A SR B RGBT HER
HRH—RETT BB E R R ERETR Y ARG, 4553
AT L F A MG IR, KRN - 25, B
AR RMESTRIES  WRELAERLENTER. 44

* BEWME:ERIRBEE S BINE (60673158) ; R B 615 B X ) 4T B B (KICX2- YW-T04)

* % E-mail; hhflower22@gmail. com



F 10 BFES ETRIFFEARK SMET 435 a1 R 4038 R S0

+ 1389 -

HABBE SRR FHRAER, K SHERRMET
BT TR R BB SR RGP AL B

43 ERTRILE A AT EHARGES BE T —FRA
BFH BRI H 5 T O (ARM-+DSP) ik 25 47 4k i 28
DM6446 B9 SMFT & Lt BB A B R E H R (F XF R
RTIPS), & 5ERA UML M8 REHT B, BHTHE RS
B 18 SEA AR, X R O 4T T M,
BEMEH LT MontaVista Linux #1 DSP/BIOS ik A R #:4E
R BRI T BECRE S AN AR B — 50 1 4
BaBES:.

2 R%H) UML #i

UML, (unified modeling language) R @ iE 5, B &7
Z R AF OOAGH [ % 4 441 . OODCHE 4 & i 1) , 00SD
(FRX R BEH fik AR Seo R 047 B2 AR
4, ZR3CR A UML 8L# R (0 — £ 418 R 7E Rhapsodyl®! Ff
BT o SMET Zm it BHR AL B RF5#AT T 4047, 361
BTN B UML SRS R HE0 T R4 4 MR
it
2.1 XEHsmg

RiE Top-down F k¥, LR BN KERGHETHER

GRS J B 1 BT 7R . SMET i 3RBR RGE P St 18
T A PR S DR IX 4, SMFT 48 3 PRl 45 4k B8 R 46 315 SMIFT
B R AR SRS T KR IROE  JE R P& R R AR R
CMOS Bl £ a8 10 IR 36, ¢ CMOS B R X RS RT3 8
KEE ST T JERMAEEE. h FREAMRE 1
RIFRREHROTER . B 1 bR a8 5 R
M7 AME 1 FiR.

EI- 'Y SR O s T
W obsLine double ® refarea rectangle

B temperature 1 ’ #i refLine double

W obsareaofeu... = ghserver char*
EAueFocus) : ! 1 = framerate int
& CfgSpectum - % obstime time
B TkLef() int 1 & InitforObserve() int
ETkRight(int & Obsening() int
: & Preprocess( int
! B AbstractMi() int
& Compressimage() int
1 fud Preview() int
5 Tracker 11 wiMakeFitsQnt

& Makedpeg() int

& Starelmage().int
& MakeVediof) int
= StoreVediof) nt

i rasTime. double

S Track() int

H1 BMABRFBZRAGHNRENE
Fig.1 The object model diagram of the whole SMFT
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Tab.1 The description of the properties and the behaviors of the key objects

Object name

Property

Behavior

Name brief description

Name brief description

Name brief description

SMFT The optical part of SMFT Obsline The observing spectral line AutoFocus Automatic focusing
Temperature The SMFT cavity temperature CfgSpectrum  Configuring optical imaging
N . System Measuring
Obsareaofsun The observing area TkLeft Jeft-hand rotation light
. Measuring right-hand’
TkRight rotation light
Tracker Solar disk Restime The dynar‘mc Track Tracklr_]g in
tracker response time real-time
The specified . . Initialization for
refarea observing area InitforObserve observing observing observing
The specified Image pre-processing
refLine observing Preprocess abstractMt  abstracting solar
spectral line magnetic graph
RTIPS Image capturing, processing observer The observer Compressimage preview Image compression
and storing system image preview
The frame rate of . . Generating fits file
framerate CMOS imager Makefits makejpeg generating jpeg file
. . Storing image
obstime The local time Storeimage make vedio gencrating

store vedio . : .
video storing video
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Fig.2 The sequence diagram of the key tasks in RTIPS

SR FERIAC B, ARM Bl IR iR PG R 40 38 s B4R vt
HHATHHIRE B 354 b EHR A B s i R A7 3
B,
3.1 WHIER

RTIPS f CMOS B4 15 /828 .DM6446 ¥ 0T R4
BE EAMERCIKM S DSBS R, ik 3 57
. HBLLTF RSk DM6446,256MB DDR2 P3f7#1 128MB
NOR FLASH # 1, Linux 1 BIOS 4™ /E 2 4 i e 4 F1
FRBREREHE FLASH N, REB A ERANFEBTT; B
Rk ARG MM B et s g Sam T 2%
B9 ABLAL 5 88 00 A0 LA 9 A 4351 i ke R At 7R 45 1 17 (K R
T BB 45 B2 AT DA o DA K RO #2 % 5% MontaVista
Linux S BUIL #2426 1 0 FI 3 B8 B 28 66 CMOS 4%
BRI AR R g L. B4 RTIPS S in— & ik
RIS,

Monoch -
e | [ |, [ | [ 020
¢ Double- { Y 256MB spay
imager core RAM

Speaker
- soc N oPe
Microphone P NOR
: ; 128MB
Keyboard E> N Optical
Mouse DM6446 core sub-system V| Imaging
Controlling
IO L

200GB
Hard disk

10/100M UART
Ethernet

M3 RTIPS BHIER
Fig.3 The hardware framework of the RTIPS
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Fig.4 The system software framework of RTIPS
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