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Design of multi-detector data control and processing system

Cheng Guimei, Liu Tao, Rong Peng, Cheng Ganlin, Duan Jing

(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China)

Abstract: A broad-spectral imager integrates three detectors which include a visible multi-spectral
detector, a short-wave/middle-wave infrared detector and a long-wave infrared detector, and it can
provide coverage over the broadest spectral range of more than 10 spectrums in the same type of
domestic remote sensors so far, which involves more complex systems and more difficult design
challenges. In this paper, a design of data control and processing system of multi-detector was given to
solve these challenging problems of the broad-spectral imager such as synchronization control of multi-
detector, mass data storage and integrated processing, imaging parameters adjustment of detectors which
include gain, stage, integral time and others on orbit, etc. Field programmable gate array (FPGA) was
used as a key cell of control and processing in the system hardware; and optocoupler and low-voltage
differential signal(LVDS) devices were used to transmit signals to other systems; By means of modularized
conceptual design, the software was designed from top to bottom with very-high-speed integrated circuit
hardware description language(VHDL); Finally, verification of the design were performed with simulation
tools and hardware simulator, and the results show its correctness and effectiveness. In practical
engineering application, the system has comprehensive functions, flexible interface, high reliability and
expansibility.
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Fig.1 Block diagram of a broad-spectral imager

1.2 R&IhEE

MDCPS Ujfefi - (1) KERER A7 FEAE 54 =
APARAL 3R ZR G LA R DA 25 BRI A AR ; (2) 42
e = AP Ak 3 2 e A o T R, RO A At
PR e B DR R ZR AT A% g HE, o da h 4
AL AL TR S8 5 (3) MU HIAE ) R 48 Ak 1 &
P48 A5 AR T R S B AL TIT G482 %, fk
ARG, LLSE R N R D 2 g R 3
i R B[R] R A AR A 5 (4) BRI PR AR R R
kR DRSECLEA BHRRSE) T A S B %
HRAH R A B

2 ARFigitEI

2.1 BT

MDCPS fifi /-4 4 1135 FPGA ,PROM fit it
Ao b SRR . PELURLRELE | RBIAL B AR G 1 RIS
CEFER] W i/ hg£r o KUk LTSI FFL ) |
B L i 2R G T I R PR ) AR e T L
HorBRmE 2 iR,

0420002-2



oMk TR

% 4 B www.irla.cn % 45 B
Clock ro— 6 Clock1
synchronizer 2 |[Synchronization contro
¥y V7 [ | control module port
17} %] and
CCCD ) A e § Data tr:_meer control k——s[Remote control Auxiliary data
interface 5 A interface port 1 ‘module processing module
;.. CCD | A
S/MWIR @ T signal [E2=41 L] CCD data | |, |[RAM conirol ﬂ
: A |« FPGA 3.2 Manage and port |3 seri-to-para Daia
interface > 1 3 & [ & o
< 23 control interface S/MIWR |, 1 S/MIWR o Data | DJanofer
— 9 signal [ data = m para-to- port
2] pott |3 seri-to-para I T seri
. LWIR e A 1 | 1
interface 5 ‘—"ml Power supply LIWR fer-! LIWR data ! !
signal seri-to-para =P Image data
L oot | 3 P RAM][RAM] | roe S0
module

[ 2 3T FPGA f) MDCPS #E %]
Fig.2 Block diagram of MDCPS based on FPGA

(1) A %22 45 4% - FPGA

FPGA NN RGEMZ s f, BAwmBERN .
AR RN 3 Y PR S8 R A B R T R 2 A
R RE 1/O, DL Kedie AU RAM BUF I A
FRAHA DSP B AR D) HET, WK 90 nm T 24 AK
FPGA #i /1, Hoth i % B =3k 20 J7 #2848 50, B 5
S5 A 3 Py AL YRR IZ 1T TR ik 500 MHz B £ 55
2 INAs B FUEAE 25 (RAM/ROM) 45, ] F1|
LUT (A 4% 28 ) 52 B0 1) 12 55 25 0 DL K oy 28 0 77 s
DSP “§ AR 0] Lhis 47 AE I i Bl R R, G,
FPGA TE£d At & | 42 0 DL SR AR D 4E U7 T A
Ak, HA = 0 1P YR, W nl i L v e A
it A7 it A PR b B0

(2) AIEEMERTT

MDCPS & 5Z ik #& ik, Kl gt C R P £
PRSI A% 4 T HERA S AR, SO R IUN RS A . R4
iR ar B IR b SE A S R e X
FEZ B AR P T LE B/, Ak BRESCHR Af AR G M 5 H
U5 SR FH B B B RSB 55 A0 40 0 s 5 T R 46
TR S B GRS S, SlmAL
R G BARG M RGN B E S R 25
A E LVDS SR A& LI SR A5 S i b b T e
K& B i A8 BLES Jr R 77 A2 FPGA AR 8, H
AL A B A ) 2 B L VXCO (R F5 iR MIE I 25 .
IR P = W S G Y A (A i E VA SRR (AR
TR, I FPGA $2HERSE 1 TA/ER 4
2.2 g

FPGA # ARG R4, 7 B R 5
REXI 73R DU . R 2D 45 A | R B s Ak A
P g A B R A B T AR
e 3 frR,

I 3 G IR

Fig.3 Schematic diagram of system software
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Fig.4 State machine description of remote control module
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Fig.5 Timing simulation of synchronization control module
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Fig.6 Result of image data processing
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Fig.7 Timing relation of remote control module

ME S, Kb 4 =21/4t+1) , 6,=1/4(t+1)  t,=t,, &
RN R /B I P 1kHz, J5 35 15MHz
3 Aok 0 5] A A i 4 R D AR e dE A D a
2200BADC (}425).b:33000336 (Z4%0) .c:2800042C
(3 %) .d: 46000C52 (P53 Bif [] ) e : 2C000430 (3 £ )
£:4C000854(FL 43 i 0], 283k A FR S 43 il 5 e 245 = A~
PUATAL B 22 555, K] 8 Shy 3 4 e I AR B psf 4 L]

Pl 8 1 4 1 A e I 7 L

Fig.8 Timing simulation of remote control module
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