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Design of highly sensitive space point target detection system
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Abstract; In this paper, a space point target detection system is designed based on highly sensitive CMOS
sensor. Firstly, noise reduction of CMOS sensor image is carried out to improve the sensitivity of the detection
sensor; secondly, by using DSP + FPGA embedded architecture, a point target detection algorithm based on
star map matching is designed and the principle and steps of the algorithm are introduced in detail. Finally,
the electronic star map simulator is used to test the detection system. The results show that the embedded sys-
tem can process 1 024 x1 024@ 20p format videos in real-time, and the sixth-magnitude stars can be detec-
ted. When the SNR is greater than 6 and the pointing error is less than 1°, targets which with different speed
and size can be detected with a detection accuracy of nearly 100% . In summary, the space point target detec-
tion method has high computational precision, strong adaptability and high reliability, and can be effectively
applied to the space point target detection.
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Fig. 1  Architecture of detecting system

(2) FAHLBZUCHR 4 TF U6 BUAR , FEH5 i s A5
BB PAs I

(3) Fikia S s e B I BUS AT T U e e
AEHE ARG S T0 A T A0 5 5 5

(4) Fkis FpTARYEAI DL L 25 2 A 3 iR
AR AT 2K XE 2 A 2% R b 2 KR AH
PLOLAR BG4 T = A DU RS, S0 Pe 2 2 o, $R e
L HAR;

(5) B ukia B TS A 5 BB
N ERLAL, -5 AR PRI {5 8 SE T AL S R
T H ARG 2 AEF CMOS & &8 37 P, TIIE B
AR T TR

3 A TEHRHIE CMOS 45 R By
8] & B ARG 7y ik

3.1 BREE CMOS EREBEBRGEFEN TS5
153

HEFT2S (RIS, R0 B A, 6% IRt 1)
RGBSR RO R 4T
RSF—MRAE 12 ~ 15 ), A] DAZEBAR 658 T
A R, (H TR BB 4R 25 . AR SCLA CPRESS 24
T PRI — 24y HEER l 2 048 x 2 048 [ CMOS f&
JERER R 5], XoF v R R CMOS A% Jak 25 (14 A A 15
PEAT T, DU AL JRAR Ry 4 8 K i [ CMOS % )%
i, BT RS2 wm , AR RFUN IHFEAR B de
HR AR SR V2 N, A AN 8] 2 R . AR IR
MRS v LK & IR Sk e a AR T A7



51 X W15 A 2 A AR R S 1
WA, AR BT RER Gy, 0) IREEf
sy - (eintte. W ERR(ES S(x,y,0) RN (59 N(x,y 1) 195
1 o i i, k(1)
REEL 5
; 3 G(x,y,) =
g 2 e {ﬂL%O+M&%O ﬁﬁﬁgﬁ'(m
p g (2048 X2048) N(S,y,t) %Eﬁ?lziﬂﬁ
IR 2] LR BRI, — IR A 8 A R
T = SR ICBE , 9 OB R0 R LM — 5050
L I = | HURARIRIE S,y ) (RS
e I T S e CMOS f 8 1M 75 B 75 o
g [SP1 i | Bk WAL . LM 3 ORI | P
L AL, HORMEFS 2 9 6055 AL T HORME R
Al 2 a5y B E

K2 LUPA4000 £ e8 451
Fig.2  Structure of LUPA4000 CMOS sensor
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Fig.3 Flow of stellar map matching algorithm
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