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Performance test and image processing of area

CMOS image sensor

Dong Jianting, Yang Xiaole, Dong Jie
(Beijing Institute of Space Mechanics and Electricity, Beijing 100076)
Abstract: CMOS image sensor have the advantages of simple drive signals, single power supply voltage,
high integration, low power consumption and strong radiation resistance. But in the field of space optical
remote sensing, CMOS image sensor is not widely applied. The large —scale, high reading rate, high
dynamic range CMOS image sensor is urgently in need. The 4 Megapixel CMOS image sensor of
LUPA4000 is just such one. So LUPA4000 was chosen as the research target and its performance was
tested. The image processing was conducted according to the results of performance test. In the research
work, the parameters of defective pixels, response non uniformity (PRNU) and signal to noise ratio(SNR)
were tested. The test results show that the CMOS image sensor of LUPA4000 has the following
problems: the defective pixels are numerous, the PRNU is not ideal and the SNR is low. So the
following image processing methods were adopted: dark background deduction to decrease the dark signal
noise, defective pixels replacement to reduce the influence of defective pixels, and nonuniformity
correction to reduce PRNU. The different processing combination among the three methods was applied .
In order to evaluate the treatment effect of above processing combination, the contrasts of SNR and

imaging quality between the original images and processed images were executed. The contrast results
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show that the method that combined defective pixels replacement with nonuniformity correction is the best

combination.

Key words: CMOS image sensor;

05 &

TE AL R 6 2 38 J& U, CCD #4314 L 3 R L
BE GRS B A LR AR R R A A —
L I RS AR B A AR OR Bl KL
B ol FL % B R R R B T2 & g gt 4, CMOS &
TG A% TR 11 152 L MR 7 R /DN R T S T AR
5 CCD # {4 t. ,CMOS & 14 1% & 2% H. 45 IK 3l &
LN N o S AN S8 o = IO X (AR 1 B
Iy S5 A, b B B R R T R T .

Hi T CMOS &4 1 J& 25 I Mt K 32 Ja% 45 3 iR
AN, oz TR B BB I B —
P BETE bR B () CMOS % 15 B 4% I LA H o S il
17 CMOS W4 R Gy T &, 4 TR SC B T i
CMOS &1 1% 15 8 2% 1 P i 45 o5 A0 5% b B 5 3%, AR
B MG HE AR, X CMOS EI& 1% & & 78
P K 450358 1) R LA BRI S % (. 76 A K 8 JK
IR KR N Sy N Y AN =S e 5 A N > 6 ]
% 4% s 1l LUPA4000 [ 4 1% 18 2% 1F J& — 5 i
P BE 119 25 7 K T 4 CMOS T8 B 15 45 kgs B ik
F LUPA4000 fE R 0 55 6 42, %o H Atk BB 2047 3 £l Ul
IR, AR B 0 3 8 R 4T T A 3

1 LUPA4000 CMOS [& & 1£ & 28

LUPA4000 /2 CYPRESS /A ) 4 = ) — 3k 400 J7
% 3 CMOS APS [fij ¢ & Jg a5 , ot i A 4 10 1T 4 4
BIR AR 5 1 ZR I AR e A 5 5 A B g
s PF O TR RERE R R

(D) AR TN 2 048x2 048, {2 IC R F 2l 12 wmx
12 wm;; (2) 76 f5e R B R R 1 de R Wi 5 15 /s 5
(3) HRERR T, S BVEH 2 66 dB, 11 2 R R
BT, S alak 90dB s (4) Fr RS T 2 3
10bit A/D He s 5(5) HAREHLIT 5 5 WRHE I RE
T R n] K B R 5 (6) B AR A L T R 1T D AE L AR
G IR 18] T3] 5 (7) AT 32 % B gl Sk XAl Sk B i, A
Sk RABOGEE H R 66 MHz .,

performance test;

image processing

2 LUPA4000 T4 gg o3zt

LI LUPA400 [ G 1% s W0 & T — &R
M RS, 1 s, 446 LUPA4000 [E{5 15 5% 4
Je A L H I AL B EROB TR AE L TN R &
WA s, HohE L Eg i 4 LUPA4000 TAE fF &5
B AL TR, R 507 R B A% 3% 25 T 42 3 S L
AL P THE LA ] Camera Link B4R 5 1< 528
Bt R AR K R R AL 3 KRRy Bk ] 4 1 D e

Integration sphere

&

\ \\ Uniform light

LUPA4000 CMOS
image sensor and — Control PC
peripheral circuit

Power supply

€ 1 LUPA4000 CMOS [ 1% & 8% 25 i ik 5 42
Fig.1 Test system of LUPA4000 CMOS image sensor

1E Ik & %5 b, LUPA4000 [&] 1% 14 J8 58 1 T 1k
RS

(1) & O, — Wi BRIcE H N 2 048x
2048;(2) RLRM A G) bkt Bk
th A 20 MHz ; (4) %7 G 8 10 bit I17 %
(5) A4t fa) o] 98, P8 15 Bl 0.01 ms~20s, #8715 4 K
0.1ms,

1% LUPA4000 (11 RE#EA T #LE , % LUPA4000
PG A% TR gt 1) R B A5 0T D e 107 R 24 A M A R L 4
BEARFEAR AT T,
2.1 BREBT

HY T8 i e T2 RORE RE S T AEAE R 2 BS
1B % B S AR AE — DR 3 OGS T K 1) 50T, — MRORR
Z N R B AR TT Y 3k S B [ 18 T R B I B
505 o 2 2% CCD 34 5 K 0 RN 21 S8 25 1 ook ™!,
CMOS &I 4 % Je i S B A5 ST A I i 7 2240 °F

(1) fETICIREMTN R E ZMIER, )T A 143
JC - X W g Sy Vi, BRI 40 1 Ry Vs (2) 14
WA BROG i A R A T A A A SR 4R 2 A



3398 bk LA

%42 %

1%, B 7 A5 1% 78 19 7 35 001 137 K Ve, B A5 T8 10 F- 257 0y
WK Vi (3) B854 AL (D)4 TR0 N BG40 .
Va= XV, 5 V= YVi 8 Ve <ZVi (1)
A XY Z BBUE AR G K S5 A R B A% o0 R
RO HT L HEL X=10,Y=1.3,7=0.7,
eI B IR 24 C, B4y [A] 20 ms @945 50 F , Xt
LUPA4000 5 A% J&AF 34T T Bk Fa A% oA i o il 4%
Bk 1 imn,
% 1 LUPA4000 sRBa & Tl & R

Tab.1 Test result of defective pixels for LUPA4000
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Fig.2 Distribution picture of defective pixels for LUPA4000
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Tab.2 Test result of SNR for LUPA4000

Signal mean/mV Noise/mV SNR/dB Remark
108.209 5 27.160 4 12.006 6 10% Vsat
241.262'1 18.016 3 22.536 5 30% Vsat
433.039 7 10.993 6 31.907 8 50% Vsat
595.542 4 7.5374 37.9538 70% Vsat
784.565 2 5.968 9 42.374.7 90% Vsat
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Fig.3 Sketch map of location type for defective pixels
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Fig.4 Contrast of SNR among different processing methods
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