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Abstract: In order to realize super-resolution of remote sensing picture, an digital domain tilting model
time delayed and integration(DT-TDI) technology is proposed., and its relevant technologies such as
digital domain TDI technology, tilting sampling imaging theory, DT-TDI technology and etc are ana-
lysed and investigated. First, we establish general digital TDI model; then establish DT-TDI model
applied to different tilt angle by utilizing tilting sampling imaging theory, then we choose tilt angle of
45° and prove the accuracy of DT-TDI by experiment, and obtain a series of low resolution images of a

certain attitude and orbit in this angle. Finally, we reconstruct the low resolution images of subpixel
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shifting via super-resolution algorithm and obtain high resolution image. Experimental results indicate

that the DT-TDI technology has a stable imaging capability, and the subpixel shifting error of low res-

olution images is about 15% in 45°, and the DT-TDI technology is satisfied with the demand of super-

resolution. The resolution ratio of image is raised obviously after reconstruction.

Key words: digital domain TDI; tilting model; subpixel

1 7]

nu\‘

it K 32 JEk R A% 4 3 R SR B TDI-CCD fE
B A, T AR AAE T TDI R 8 i 17 5%
B B 18] 55 3k 458 B 1% DG e S B[] — X 38 43 B &2
WG A5 5 76 B 005 22 0 a3 3 K i 4R
AR FR G RO R {5 Mt iy B iy, 88, TDI
CCD 7E N v s Wy 22 88 15 22 B L 3 T 3 A
IS NI E NN T N B U SR i
BB 3R AR RO E 2% 0 AL e R AL A
L R URAh BB G A 2E R T I TDI
A,

Bl TDI A £ 2 H H CMOS % 1% &
B AE BT B B F B A SE R A4y . 5 TDI-
CCD HH L s HAT U 6 0 35 B T e k. 207 Bk
TDI AR B B35 46 F 2009 4F, G. Lepage 25 15
WA AT T 87358 TDL A X TR TDI (1 E R
g, W5 Bk TDI N RSk & e, M4
PSR T 807 B TDI 4 3837 7] 2 200 B 51 52
P55 B BGEN Y R F B A T CMOS Elg 1%
ARSI T R TDL D fe ot HlAE T R B AL, i
D T RBER R 5.

FE LK 38 B R 1% 3K o B R TR 5 3
o e i 0 1Y P G — LR IR T R A ) L Gy B
R TF LR R BG R G RS — R
LIE RN SR NI iR B P S R R
b AR TR R — R A AT B,
AR EEA A — A R AR RN R
FIGGE i AR R BT R H . H
ZE M A B TDL $ AR 09 300, A% 3C DA 4 HF &
¥R B 6 B RS X TDI 2 AR i 47 0F 52
A 58 TDI AR o 72 45 5 7] b 53 B 820 A
S S AR S B g O X B — R g
Sl RHRR S B[R] E SR B 43 B R, W % HE R Y A
18 F Genl A 7 F Tl 4 W0 B & R AR R A
B 07 5 L .

2 HFBABRSHEERRSEAR

2.1 #H=Fig TDI HAR

T8 F 8 TDI £ R 0 1R & 48 DL B
CMOS R IR AR R B A AR 24 B H CMOS 1%
S JRy BRI BE 7 L SE B PO R BIRMR R
Bl R 1 Fis

RV gt

si[si2|si3 | sie B
é s21 sz |23 |24 LB

e

| B

2z

i

g|g

gl3[s|8|8|8

HEIFIEE

glals|a|8|8

g

B 1 HFE TDI AL 2451

Fig.1 Digital domain TDI integration process
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Fig.2 Tilting sampling model
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Fig.3 DT-TDI process diagram
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Fig.4 DT-TDI pixel integration process
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Fig.5 DT-TDI technical identification platform
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platform
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Fig.7 Two groups of low resolution images
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Fig.8 High resolution image byreconstruction
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Fig.9 Contrast of edge pixel(left/middle: before re-

construction; right: after reconstruction)
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Fig.10 Contrast of target image(left/middle: before

reconstruction; right: after reconstruction)
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