B2k HEIH

j“f; i" %" jﬁ Vol. 32, No. 9

2012 4 9 J1 ACTA OPTICA SINICA September, 2012

EICE SN RSN 4V S DS g R b

S TR LI 8 4 R R IR 2 5 s ok

IA' ERT FE4 BEX BRZ’
(RS LR i 0t
SR A RS UBYAE 5 0 3 100089

WE A B A4 R R TR A AR (CCD) AR R T 1Y P 5 23 8] 20 H 28 0 D7 SE A AE R 2 4 1 T — i 9
KA IF BT T —F & 0 PR R RS . % R G AT AR [ Y £ B CCD RHHLEAT 57 5 1Y 25 18] HE 51 L B 45
AL L FIARHL 2 By CCD B S ERASRE 0 2 HEAT S48 BB 51 P 18R I8 AR 32 48 1 45 PR R i O ¥ 18- B 0
ARG LI AR R L BUR A B 60 HYTE OL T L ARSI B L A HLLE 0= 0° Y 1E SR AR AL 2UF 5 21 i R AE 18]
B BB R ZS ] B APt i T LA BLARSS TR P R A . ARG LR LScHifg o, o vk BAE T 4. AL
P B Y i A4 2 T B AT AT g 0 B A A AR

KGR BUIRRG M AR IT LR R G R AT A AR 1

hE %S 0439; TP391 XEkFRIRES A doi: 10.3788/A0S201232.0911003

Design of High-Resolution Imaging System Based on Doglegged Sampling
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Abstract For the shortcomings of methods used to improve the image spatial resolution of current linear charge
coupled device (CCD) imaging system. a new sampling method is proposed. and a high-resolution imaging system is
designed. Two same linear CCD cameras are fixed with specific spatial arrangement, namely both camera 1 and
camera 2's CCD scan the object with a tilt angle ¢, and image correction and pixel interpolation are also used for
getting high-resolution image. The experimental results show that, compared with the regular scanning mode
equipped with a signal camera and §=0°, in our method cameras with slant angle §= 60° enables the image spatial
resolution doubled, and keeps the field of view unchanging. It is easy to realize the designed system in engineering, very
economical and convenient to maintain it, and only using the existing imaging device to obtain higher-resolution images.
Key words imaging systems; high resolution; doglegged sampling; linear charge coupled device

OCIS codes 040.1520; 350.5730; 330.6130; 100.6640

R — I FT IR, BRI — AR ) 3
ZHEC RN ERA B RIS R
[F) R BIF 2 A i+ X 8 T 9K AT DA Z5 PR L RV

5] El
T TLAFE R S 28 B o ff Bl 5 2% 1F (CCD) i FH AL

PES L E TR AR R A R Tl A
WU AR L A B e 4R B CCD SR I 2 1] 43 Bk

R EE: 2012-03-14; W BEM B EH : 2012-05-01

TR I B 7 85 M TR AR T ik . AT
FIE ISR I B Ay B2 R Ll i 3 KO R

BE2WH: HEHRB2£34 (60975078, 60902058, 61105119) (Jb BT T A AR BL 2234 (4112047) Fl b e & 4 F AR HF L,

% BT % 4 (2011]BZ005) %% Bl L 5,

EBBIAY: EMEA 985 B WL AFIEAE L 32 B NG HSE WU 5 R imi 43 % LA 55 J T F BT 5

E-mail: 09112069(@ bjtu. edu. cn

SUREA: D ULE943—), B W B W AR W, B 8 W 4 L ST AT Ak AR O TR T Y

E-mail: swluo@bjtu. edu. cn

* IBIEBK & Ao E-mail: yphuang@bjtu. edu. cn

0911003-1



2 i

FEE /N CCD R R Rk CCD &3 o Bk
{HE 2 28 G0 SR 38 DR 2 oA 5001wl B2 3 L AR AL
PRBUFIEE B A K 2% T4 e S XL T ik T ) B
L5 3 | OB R A R L A DR B BRI L CCD 4%
PR 2 T A BT A/ 3 5 W CCD R AR
A &l g e CCD iR AR 7 30 A &5 it
PR LB 23 BT G . [ AP OG- TR AR
XTIk &l TIF 205 TAE LB i R A ik
[ SPOT-5HRG AHHL R I % 4 R A1 L 1 ]
T OB A HSRS £0 41 18 s R T Y w5 45 X
SRAE L LR AL 1A A AL AL BT 50 BT £ 1 B 2 o
A REERAR N 2,

AR 2R BB AR 11 O A T 0 A A e
P A FR TR Y 2 B CCD 4R JR7E — a1 b A B A
RE R R HESN Iy M85 0.5 pixel (188, 1 & 47
55T (n 0. 5) (n N IEBEBO M ALFS . X MERAETT
EESR P R CCD Z (8] 58 1 0 B 19 iR 2 A
1/10~1/20 pixel (i8S . IR R K/NA 10 pm 2y
11 ) 2SR W 1 2k e CCD 22 8] (19 5 407 1% 2 6 25 428 1
TEZ[a) o PRt A R AR BOR ) 52 B T 05
0 28 1 4 B AR L 7E CCD B 52 b 4 i A2 o o %) 15
2 CCD 2 [1] 114 i 07 12 2 1) 42 ) A5 4 B e 7O 285K
R 22 AN RE A T A 3 2 1Y Y 1R P el 2 X AR 23 B
ES LR ONIE A

1o A 2R AR AR PR 5 AR U A 2R AL AN )
ZRAET R B AR BT IEBR TR B R HE AR

image capture
device

b

trigger 1

analog signal 1

inalog signal 2

specific
CCD arrangement CCD d
camera 1 camera 2

slant scanning

image object

display device <——

. high resolution image

Bb o iR L AR AR ML S R s T — {7 Had
o A0 A 2 T BOHABRE R 3 A (T ik G i 4 L 18
B R R ROR 5 R ) J0 A Nl R i B
JE T TR 95 0 B D50 A LA 36V e R 00 SR R I
By K 2 AR K ) 22 B 0T B . RSB A il T
P REIH SR AR JC 1 58 ST 4 A I 5 48 o AR A
PRI A e — A ARG B fff TR I i

AT ZS (AL AL F 5 T 5 ) B A R AR 457 %
FEHARTE — F 4 i R AE B .l H 2 CCD
Jiefe 457 MR BB T 5 & CCD R FZHE J5
[ 2 457 A9 J7 1) BEAT R AR 42 i 1 R 9 25 8] 23 Bt
A By M 1 R R O e A R B R R A AE
CCD & o7 Bie o 7] 8. {HIX M 77 35 A7 72 W] I Y Bik
S o BEF SRR AZAIL 194 B PR S A A L AR BB TR A7 R A
b B B SR R 7 20T R 25 8] 0 B RO i
A RF R BIE EAOY 119 A5 N BETE 2 b
BRI 2R

N T SR J7 3 B AR SCBET T — Rl
TILAMB PR WBR ARG . ZARGREF A
PN AH TR (9 e CCD BA53E B L oR T4 119 25 18] 41
477 2 I FRT PG R E G S 4 {E 2 P 4R T
AR RG2S 8] ) B4R T 1A%

2 Rl
2.1 RGMERLEH
Pl 1l 3T TR R 105 IR R G 4

trigger 2

acquisition
control device

image
acquisition
card 2

image
acquisition
card 1

digital signal 2

digital signal 1

image
processing
device

L RGERY LRSS 18

Fig. 1 Structure diagram of the system
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