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Infrared Imaging System Design Based on Digital TDI Technology

XIE Bao-rong, FENG Shu-yi, FANG Cai-ting, ZHANG Nin
(Shanghai Aerospace Electronic Technology Institute, Shanghai 201109, China)

Abstract: To improve the sensitivity of the infrared remote sensing system, an innovative design about
acquisition, transmission and display imaging system is described based on 320X256 CMOS infrared
sensor as imaging acquisition chip. This paper presents a detailed analysis about the influence of the digital
TDI to system SNR and a logical design of digital TDI implemented based on FPGA. The experiment
result demonstrates the imaging system grounded on digital TDI technology achieves an excellent SNR

characteristic and a good image quality.
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Fig.1 Analog TDI working principle
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Fig.2 Digital TDI working principle

B, TDI AN Ky TDI ARG IE I 2 A i [ —
SRR TTHEAT R BRI ) AR T R R SR
R, AR T ARSI A% S5 P 35 Ay 1 22
I, Ey TOISEUR S R AL T I R, X ey
FRARIA o R R rar s, #ey TDIECR
1T R SR (AR AR AN REAT, AN R AEAR I
i W EBHEAT FAr 2200, DRLEATDNS TR TDI B K
Vi, SR LLAME I e A DU, ]
DURR 48 5 22 4845 o i 2k, XA T
TDI BARSE 1 R
1.2 35 TDI AR ARG E0E LL A #2000 53 4

ZLANRAR R GU P AR P 70 9 550G 1R e L A%
S N BRI S L SR e e R O T
Mg P 15 S SR EB HL I 2 7 0 Ay A SRR A AP e 7
gt K 2 S B AL AR B IS ) AR A PRl R ik I /A
RERMAE , ANBE Il bl s itid , L RE IR gt o
(T EEAT R, a7 22 YA W R s A
RV T 5 TR S L A% s N B A LRI
e PRI PR AH BT A B R, R AN R
208

P 82 BRI E8 W 7 Ry 25 W 7 YT 1) 350 5 W s 2
*ﬂ [2—3]o

AT TDE R4, BE RO THE
Nonh_d» B2 TDI BIGTI NI A S0 7 0
Noec_d» 5 S IRICALEEIE 54 Npre_a» 7ESEHLEL Y TDI
THREMS, FROE TR . RIS A B RS 53R
HCFEL I 75 0 3 HEA T MR S0

T2 M B 7 TDI R GeME 75 Ha R A

Ntotalid = \/M x Nphfd2 + M x Ndetj2 + M X Nprcj2 (1)
M Y4507 TDI RGeAE e LA -

JM'S

2 2 2
Nph_d + Ndet_d + Nprc_d

O]

SNRu.s=
o

Kre S, y M # 1R I6 U F 1

S
SNR.= : 3)
R

2 2
Nph_d + Ndet_d + Nprc_d

H ER &S W, 78 Mg TDI R4,
REHEME S MY E H . 3 Tk %7 TDI &
i S5 TDI RGN TAR R B R 41, #0 TDI R4
X TAR G B TDL AR SN T MIR 5 B3Rk EX
P, B e R B v R8O L B e 7 R AVD A
(Y ZN, R A2 T IR 3 224 8 B TR F e g 7
AID AR 75 R A S A R 7 /N,

2 = TDI WiE &%

2.1 320X256 ElfgiERLgE

320X 256 CMOS £ 4hEI§ AL 4% 9 320 1T,
256 ZI A1 PR s, SR TAE 20, MG
JER/NH 30 umX 30 pm. AL IS T kR 4 JEE I
T, BER R Ry 6.6 MHzZ, &3
il n]3% 80dB LA L.
22 BBRERTZ

WK 3 fror, HisEGEE L% R0 R G
FEAR A AV b SRS A = A G
5%, BG5S TEIRE) BB T IR, . 22 00T
K5t B, B AID RFFEMIF B
FPGA i J528 4 H34T LVDS $diiib 25 i P b,
Ab BB B BG S e RI 3) r BEAG Ed
Hied, H4m PCl SRR E M EE ki%R] PC
BUA AT A AE B BRI
2.3 #=F TDI hgEiB4Es I

Wil FPGA kM2 ALTERA A #IH

\Vol.35 No.4
Infrared Technology Apr. 2013



3% A 4N

Vol.35 No. 4

201344 WA BT TDI BRI LLA g R g et Apr. 2013

Cyclone3 EP3C25Q240CBNES, Iith J /& 2007 48
TS R, AT 24 624 ANZHHLIT, MY 594 kb,
66 /> Multipliers, 4 4 PLL, 5 148 /> 1/0 51,
B TR AL B

PR

CAE G

i AL TR 1
L romas el o 5

3 KBRRERGREH
Fig.3 Imaging acquisition system
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Fig.4 Digital TDI algorithm flow chart based on FPGA
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