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Design of temperature adaptability for video processing in

high-resolution remote sensing cameras
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Abstract: To obtain high quality images for remote sensing cameras in a wider temperature change or
in the temperature diversity caused by different circuit parts, an adaptive method for imaging electron-
ics was proposed. The time-delay factors of temperature in the imaging system was analyzed, and de-
sign methods for temperature adaptability and the initial alignment of Corrlated Double Sampling
(CDS) positions were given. Several experiments were performed to validate the feasibility of this
method. By proposed method, the output of CCD driver was divided and was taken as a benchmark for
the CDS signals, so that CDS signals can be used to track the driving signal adaptively. Then, initial
positions of CDS were precisely aligned by using the lowpass filtering of a RC net. Finally, a tempera-
ture experiment by proposed compensating method was carried out for the imaging system of remote
camera in —35~75 °C. Results indicate that the position precision of CDS signals after adjusting is up
to 0.2 ns. In the experimental temperature range, the maximal deviation of the CDS signals is only

0. 72 ns as comparing with that of ideal one, which satisfies the indicators of image quality and the re-
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quirements of space application.

Key words: high resolution remote sensing camera; imaging system; temperature adaptability; Corre-

lated Double Sampling (CDS)
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Fig. 1 Design schematic of temperature adaptability
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Fig. 2 Diagram of unadjusted CDS locations
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Fig. 3 Simulation diagram of time-delay of SHP
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Fig. 5 Adjusted panchromatic image at room tem-

perature
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Fig. 10 Time-delay curve of CDS in —35~75 C

AT UL A SC O 3 6 TR B AR AR 51 A Y SE B Y
MR B2 B0, — 35~75 °C 1 BR A B ) 3k
e an & 10 fis .

AR SCHR A T SRR AR AIL R R B S g e S B s
B 7 RS 60°C B Y4 o R (B R FH A ) AR 3K, 2 T 3 B BL SR H T
Fig. 7 Adjusted panchromatic image at 60 ‘C SEAIR RIS N M T O . BT TSR BE Y



2804 b=

% TR

519 &

T PS5 JEE B BT , B X0 o5 M Y AE B ER YT 45 TR
JE 3 I PR T v . XERCREENL B AT T WA A
BEXTHELRB T 0. 15 ns WK B, B JE XA SO
PLEAT TR BE O R S R Ay B, SRR A R R

S & Rk

(1] w2, F R4, sk BHEIRMIGRE 50
[I]. srohb sk 42, 2009, 38(5):901-904.
YAO CH K. LI Q H. HU L. Analysis of image
motion of satellite remote sensing cameral J]. In-
frared and Laser Engineering, 2009, 38(5):901-
904 . (in Chinese)

(2] Z5d, ki, AL F. ETEEAYUER K E

REG R AKIEL] wobb 2R % |, 2002, 21
(6):443-446.
WANG X J, ZHANG J, WEI ZH H, etal.. Color
correction for remote sensing images based on re-
mote sensing camera model[J]. J. Infrared Mil-
lim. Wawves, 2002, 21(6):443-446. (in Chinese)

[3] &%, F&. CCDBIRMYLIE 5 4b v B R 7 vk
[J]. XA =L &K, 2008, 29(4): 36-41.
CHENG Y. LI T. The methods of reducing noise in
signal processing circuit of CCD remote cameral J].
Spacecraft Recovery & Remote Sensing, 2008, 29
(4): 36-41. (in Chinese)

(4] #&a. maPsEEMEILYL Rl L
¥ AF®EIAZ, 2008, 16(11):2164-2172.

HAN CH Y. Study on optical system of high reso-
lution space camera [ J]. Opt. Precision Eng. ,
2008, 16(11):2164-2172 . (in Chinese)

(5] B4, =, KAAF,F. 20 TDICCD ML)

SEWRILTHRE BRI FEE A FER,
2009, 6:15-20.
RUAN N J, SUY, ZHANG K K, etal.. Research
on calculation method of dynamic SNR of TDICCD
cameral J]. Chinese Space Science and Technolohy
2009, 6:15-20 . (in Chinese)

1E&E @

B FIH (1966 —) B, H R E N5
51,1989 4F F K 75 ot 24 b 5 AL A 2% B
P we X VAN S 0 S Ryl 1 s Rl L2
FW AR H R . E-mail: qulx2007 @

163. com

N

B . —35~75 CIREE T . SR AR (i 25 B ARG & 1)
TE I 5 KABAY A 0. 72 ns, A5 5 76 B AN 1R i 7
FEL PN 47 B, B 0% 3 o e SR L 1 v K VL 32 50 5 6
BT 2 8] S B N FH 9 K

(6] ATH%, 07, 47 2.5, ¥ CCD E M
M LI]. k¥ #hE T4, 2010, 18(6): 1396-
1403.

HE ] W, HE X, WEI ZH H, et al.. Design of
EMCCD cameras for star detection[J]. Opt. Preci-
ston Eng. , 2010, 18(6):1396-1403 . (in Chinese)

(7] EX&, T4, $ham. . 2L CCD BRI

PESCRACIE [T ] &% # % T 42, 2010, 18(6):
1420-1428.
WANG W H., HE B, HAN SH L, et al.. Real-
time correction of nonuniformity in CCD imaging for
remote sensing[J]. Opt. Precision Eng. , 2010, 18
(6):1420-1428 . (in Chinese)

(8] xE4&, &%, KMA, F. CDS %4 TDIC-

CD #LAAL HE R B g A LT . 6 F 52 4R, 2000,
29(1) :82-86.
LIUGY, LILY, ZHANG B H, et al.. The ap-
plication of device CDS indealing with the vedio sig-
nal[J]. Acta Photonica Sinica, 2000, 29(1) :82-86
. (in Chinese)

(o] #k%. #H &% BABER UGN CCD 3K 3)
ML), R FALE, 2005, 27(3):51-54.
JIAO B L, HAN ZH X. The design of CCD with inte-
gration control function based on CPLD[J]. Optical
Instruments, 2005, 27(3):51-54 . (in Chinese)

[10] #%&, ZFX, Bale, F. L5 ALK

BRERITS5HIEI]. #F H A4 &, 2009, 25

(8)143-144.

HAN D, WU Q W, CHEN L H, et al.. Design

and simulation for thermal control system of atti-

tude-varied space cameral J]. Control and Automa-
tion Publication Group, 2009, 25(8)143-144 . (in

Chinese)



