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Research on digital TDI implementation way based on windowing
and high frame rate infrared FPA

ZHANG Bo-ming,SU Xiao-feng,, CUI Kun, JIANG Ting
(Shanghai Institute of Technical Physics,Chinese Academy of Sciences,Shanghai 200083, China)

Abstract : Windowing is an important function of infrared focal plane array,and it can greatly improve the frame fre-
quency of the detection system. The influence of high frame rate on the digital TDI detection system was theoretically
analyzed , then the implementation way of high frame rate digital TDI was studied. The infrared imaging system based
on domestic mid — wave infrared detector was established,and the imaging experiments of high frame rate digital TDI
were carried out,which verifies the feasibility of high frame rate digital TDI implementation way.
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Tab. 1 Parameters of typical windowing infrared detector
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Fig. 1 Position relationship of images and pixel
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Fig. 2 Infrared FPA TDI imaging system
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Tab. 2 Relationship between the highest system

scan speed and frame rate

Ui ARG AR FIM R PRI XI5 ERAILE:
/Hz AR/ (rad - s71) /rad /s
10 0. 00278 0.35 125.9
20 0. 00556 0.35 62.95
100 0. 02778 0.35 12. 60
200 0. 05556 0.35 6.299
1000 0.27778 0.35 1.260
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Fig. 3 Stage 64 TDI images

3 S LAS— 41 TDLRE 4R, (1] b AN [] ik
It 54t 64 Z8ey TDT A2 Y 1R, A ]
BEAN 23 /N 16,

3 (a) ~ (h) A3 & 5% T B il 2w s A9 4
AR TR — MR OTTR I AR 3 19 W
Bl 5] 3 rp R A R L L 5. 26% Ay FLAN
. B3 (a) ~ &3 (d) (YRR T B o )«
~21.05% . - 15.79% . - 10.53% . —5.263% , ] 3
(e) JEPREZ VLIS ) TDL &5, 18] 3 (f) ~ & 3 (h) Yy
MR 2R T LE 20 ) 22 5. 263% | 10.53% |, 15.79%
© AR PR, ¢+ TR T



1254 WOt 5 4 sk

46

I 4 1 ] 0 o B o B T 9 R 4, )5 3 R B e
Tzt g M L, FTRAE B, ZER RS
[i) B P T 50 A /N 810 R P e R o, 3 2 T B ST 2 o
FRAB/IN T3 e e — A [1) o o 50l ey PR A e 2 3
SEAVCHL, 2RI H /NS K, SR (8144 1 an &l 3
(a) ~ (h), BI5GB 46 2 7 28 B e B2 52 )
HBCSUEIE AL T VR & i 1] R S S Sy (s
S BRI R BE s B 1738, /I 2. 63% LI,
U A 0 PH T v AT U AS e B ol 4 30 ]
WIKS BT AL, RO R 08 5, BT B R R L EE
PR Z W EE Wt BUR R4 ) S o
FEVCHL

T 5 T 2R E A5 B PN TR AR ) 35, X T 64 91
TDI, [ 3 (e ) TEARBLAT RN s #5745 32 2% TDI, K] 3(d) ~ (f)
FERTLAE PR A5 16 9% TDL, & 3 (¢) ~ (g) 7E2R
BEZR R P o AT HIZE WTAR 5 5 8 i DU FC st %) 19 %58
YT 64 .32 16 ¢ TDI, 7E 2 B 25 FR 9 13 4% 4 03l
A 1.3.5 W ATRNAE = WO A5 40, AT LASRAS:
Z R AR BRI Y TDI 4

Bl 4 23 B VS ECET 5 1 514 TDI A2 hn 31 , it
174 9.8 9%.16 9% 32 47 TDI 1324 .

Bl 5 Zes TDI & s 51153 21 16 9% TDI
B, S 49 i, B 4 0, TDL R 4R 51 43 512
%51 .17 33 49 51|,

HEME AT LUE t, [ 16 985 TDI, i T
TDL & IHFN AR, i s EHR s A [F] . X2
8 TDI ) 16 F4Z 0 1) B Jo A8k o i ATl 1R
JTImE R AR B S e 2200 . B S5 (b) M LT
Al = 5 0T 8 e, R oo T R TR R O
aua b

(a)4 By TDI

(b)8 ZA7 TDI

()16 ZH+ TDI

()32 g% TDI
B4 R[RIZHH) TDI

Fig. 4 TDI images of different stages
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Fig. 5 Stage 64 TDI images of different start columns
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