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Iterative Process of Controller Design for Embedded Aerospace CCD Camera
LIU Hui, LI Yun-fei

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Science, Changchun 130033, China)

Abstract: The aerospace CCD camera controller system has its complicacy to be designed. In order to improve the system
‘s safety and reliability, accord with the inheritability principle of aerospace electronic systems, and decrease the risk of the de-
sign, an iterative design method is proposed. The embedded approach and top-down design method are adopted in the iterative
process. All the steps of the camera controller are designed as viewed from the ensemble structure. A high-performance con-
troller system for embedded aerospace CCD cameras was achieved. The serious subversive risks were avoided in the early de-
sign stage by the iterative process.

Keywords: macroscopic developing process; microscopic developing process; iterative process; camera controller

0
CCD . . N . , o
,CCD CCD
° CCD ) ) ’
, CCD
. CCD s
° 1
X i 1.1
CCD

:2011-06-23
(61036015) ’ ’



56 2011 34
s 1.2.2
UML
[1] 3
, 1.2.3
, UML , )
UML
1.2 ; N
. o , CCD
. o 1/0., )
CCD ,
1.2.1 o
0 QP(Quantum Leaps)
QP 1 o
) o QP QHsm, QEQueue, Thread,
UML t R QEvent, Qtimer R QHsm
ta, QEQueue . .



22 CCD 57
» Thread , N
. QEvent , QP R
. Qtimer , 1
0 QActive
, QActive QHsm 1 %
QEQueue Thread QTimer.
b
60 20 <5
b
20 40 <10
o QP s <
) 20 40 =85
(31,
() UML s
o ’
’
(2) ,
A b
Qacive |—L_ Qs
myEqueue  (qp o OFQueie | _{ QEvem ’
myThread o= —, - - ,
myPrio - ;
-Qactive() Thread ! R
Start() 1‘
Porst() / y
#stop() "'
-Enqueue() !
/ ? o
/—‘—\ :
/
80 % .
QP
(3 ,
b b
b o ° b
(4)
’ ’
(&) , o
’ 2
1.2.4
CCD
’ o o
. b
s N N o
, 2.1
o CCD ,
1.3 N

1. 2.



58

2011 34

)
(1) CCD
CCD
(2) CCD
(3)
CCD

(4)

(5)

(6)
7,
CCD

(
. CCD
b CCD
CCD o
CCD
o CCD
»CCD
. CCD
[4] .
CCD
CCD
. CCD
CCD

CCD

L

il 45 FlL

i

RETH

SEVE RS

2
b
b
b , o
b
| o
b
’
’ b
b
’
( ),
’ ’
’ ’ ’ ’
b
’ ’
[2]
’ b
b
b ° ‘
’ o
3 UML ,



22 CCD 59

N o o 485
CCD ,

R RS 232, CAN
RS 422,CAN,1553B ethernet . s 485 s
,CCD o
RS 232,RS 422 o
’
o CCD
’
R ,CCD
CCD ,
’
R CCD s
FATAL
’ o
3 o
,_ i | ow | mes ;
e
mare | TN Laeopi | tmr | wn masrel B0 _
B A HHiL priichy FRY% AL
ST
PR
e A e e A ) = 4 v - 7
n;? “7 _‘.> J”% i;t:f“ i’zi Ty E o B A ¥ Oy i =% [a) 1 4 1485 4855 4] [k (%485 kA
i
WRAE 4
2.2.3
Toiak ’
e
b b
Li T 1 538, ' '
st S el ok , o ,

(63 MCU

2.2.2 , FPGA

, CCD , )



60 2011 34
T RMS
B X o °
i = an
L, C ! : y
§ -&;D Wk f-D Y H DR (P 2(C/TH <n2"" —1) (D
e | wig | | 54 D lens l Y im1
: Cj Tj 5
485 gk \| n ° CCD
[7]
FPGA MCU RMA °
2 RMA
| C;/ms T;/ms C;/T;
FpGAslS || [MCUHFLASH e ey 3X3 500 0.018
5 2k QP 1. 49 10 0. 149
Le 10 o001
2 1553 B 0.7 250 0.003
17. 4 200 0. 087
—
—m Er 92 2 000 0.046
' 1553 B 0.2 200 0.001
5 25.2 167 0.151
2.4 80 0.03
2.3 10 167 0.06
QP > 0. 557
4 5 (1) 0.577, 0.71,
QP )
b b b
o 5 FPGA
3
s CCD
b b
s N CCD
b o
s QP @)
b b
b
QP o
) (2
. b o
2.4
[1] RUMBAUGH J. JACOBON I, BOOCH G. The unified
modeling language reference manual [ M]. Second Edition.
[S. 1. J: Addison-Wesley,2004.
b
[2] BOOCH G, MAKSIMCHUK R A. Object-oriented analysis
° _ and design with applications [ M ]. Third Edtion. [S. L J:
(RMS) ° Lui Pearson Education, 2007.
Lenyand 1973 ° RMS ’ [3] SAMEK Miro. Practical UML statecharts in C/C" " [ M.
. 2nd ed. [S.1. ]: Elsevier, 2009.
RMS , , ( 64 )



64 2011 34
soapUI 90 min
0.5~1s , 4 10
) ( :S),
SOAP ( (1] ) , SOAP  Web LJ1.
.ms) ., SOAP s ,2006(10) : 84-86.
, , [2] s . Web Services . [M].
,2003.
, ’ .10 [3] . R . Web Services [M].
: ,2006.
30750 ms ’ [4] W3C. SOAP specifications [EB/OLJ. [2000-05-087. ht-
’ ° tp://www. w3. org/ TR/2000/NOTE-SOAP-20000508.
60 [5] MITRA N. SOAP version 1. 2 part 0; primer [ EB/OL].
50 ; 2nd ed. [2007-04-27]. http://www. w3. org/TR/soapl2-
. J part0.

0 500 10001500 20002500 3000 35004000 4500 5000

® ThreadCount - Average

tls

4 SOAP
3
32 ARM Cortex-M3
FreeRTOS,
XML SOAP HTTP
R Web Service .
XML SOAP
.1987 , .
,1951 , . .
( 60 )
[4] . . .
[yl ,2006,7(3),490-494.
[5] , . . [Jl.
,2008,9(11):2187-2192.
[6] . . ,
DSP [yl ,2009,10(8):1935-1941.
,1974 .

,1971 . . o

[6] STMicroelectronics. STM32F107VC quick view [ EB/OL].
[2011-04-07]. http://www. st. com/internet/mcu/product.

[7]1 YIU Joseph. ARM Cortex-M3 [M]. .
: ,2009.
[8] s s . FreeRTOS
. .2005(7) : 8-11.
[9] , TCP/1P LWIP ARM
[Jl. ,2008(6) : 38-40.

[10] W3C. Hypertext transfer protocol-HTTP/1. 1. RFC 2616
[EB/OL]. [2004-09-01]. http://www. w3. org/Proto-
cols/Rfc2616/rfc2616. html.

[11] . DOM  SAX

[yl ,2009(2) :51-54.
[12] ) , .o

Lyl ,2010,36(3) ;54-57.
[13] ) , .o

Lyl ,2009(4) : 23-26.

A AN r AN A AN A AN A AR AN A AN AR AN A AR A A A

[7] . [D].
: ,2007.
(8] , , .o
L. ,2008(9) :1654-1659.
[9] , , . [Jl.

,2001,11(1):35-38.



