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RESEARCH ON IMPROVING SPATIAL RESOLUTION OF
INFRARED IMAGE

SUI Xiu-Bao, CHEN Qian, LU Hong-Hong
(School of Electronic Engineering and Optoelectronic Technology, NUST, Nanjing 210094, China)

Abstract: The principles of microscan and adaptive dummy electronic microscan were studied for improving spatial resolu-
tion of infrared image. The limitation of using microscan only was pointed out. The method of making use of microscan and

adaptive dummy electronic microscan was produced. Both the theory and experiments demonstrate that the method can im-

prove the spatial resolution of infrared image greatly.

Key words: optics; spatial resolution; complex technique; infrared image; microscan; dummy electronic microscan

51

i

LR FAAME 1 5 R HRIVE T 2 R B TFRCR
LR, BB /MR R R T A0 41 40 - 1 25 14 A9 )
Ve M TELE— E BRI, T B A8 5 50 538 51 e A 45
FOLH AR SR/ R H AR KE X s R H AR A3
100% , TR 3% Jé 28 W4 ( Nyquist ) SRAEE 3, 457 ]
B R B4 SRS R A — B RO BRI, 40 SN - 1T 37 [
A RS RBAEL R A R R BB R E R
W, AT ZLAN R R & R R REET S (5 5 1R
B, Y5 R AL SNERAERT, 22 8] A B R K. HATIR S
ANRRE R PR T EE A A
o PR ERE k. .

E AN A A FR AR B TR i s
SR MGS S MRS, A SO R B R T a s A

& L, B R R B A S PR R R E R

- REM B T REE AR MR ER
LB T SRR

I %% B H#3:2007 - 03 - 05,12 [E] BB :2007 - 07 - 24
E&MB : E B Mpt % B B (40405050303 )

1 AR

AR R MR B RGP
BRFE XY 718 53 BI#E4T 1/N(N B E) R RIE
B, 48 8] N x N pii e B s A B g
Ab PR AN i AR AR A R A — Wi
19, TS BB SE BG4 HEskeny A9,

MU FRE# RGN IIRE A4 ME
R, T3 1 x1.2x2.3 x3
4 x AR, B 1 DL 2 x2 S B R ER iR 1
R RWE R 4 BT RG EE S AR
BEHE 4 18 FER S R 08 BUR , SR AS (8] 47 HE R A8
e |

BRI ER BB BRI ERE, 7250
WA prig st .

comb(x,y) = 2@ EWS(x—n,y—m) , (1)

om0 S H0 Y X FERE RS R;

Received date; 2007 - 03 - 05, revised date: 2007 - 07 - 24

EEE T FEE0981-), B, IEEEA LA, EENELOSMNERA BRI SULEPIA.



378 A E ZEREER 26 %

1111 212212

1]1]1]1 212]2]2 1{2[1]211]2]1]2

1[1]1]1 212]2]2 4[3]4[3]4(3]4]3

Visionl Vision2 2[1]2]1f2]1]2
413(4[3]4/3[4]3

414144 3131343 1i2(1]2]1[2]1]2

414]4]4 3131313 4(3{4|3|4|3|4|3

4141414 3131313

Vision4 Vision3

1 REEESPERA MR R
Fig. 1 Principle of microscanning technique to improve reso-
lution
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Fig.3 Image without microscan
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Fig.5 3 x3 microscanning
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Fig.4 2 x2 microscanning

image image

2 =576 TVL) , &%t 4b ¥ 5 # BRI BB g, 41
PR MR ER S RIS S B FEEES .

& = (Pj +Pj+1)/2 ) (5)
Hep :

8aw-1 = Pava ¥ Dav - (6)

BiE ERBPAMERENREEET TR ¥ —
i 576 x576 R BIRE A E R R E I B, WA 2
Bz BE %t 100% o5 23 H B3R 85 5 [, 53 B #EA T4
FARWHAHRERE3 Z2H 5. AR EKE
BT LAE Y, RORFEWRFE Z s | B R 18] 4y R
BERE. R, EE MWL g, HEEE
B RRERRD , BUCREER 2 x2 A R R
MRS M IR R K, 25 3 x3 KRR W
HA R, HIE Z LM BER R RE
HAREIRRWER, XREHTOHRRRERS
WA SRR REESZEH X, IH
N BE R AF AR B 2 e T AR 2R TS o A A B R g
AREEATH BRI 2 S 5988 43w U158, W AT gk —
S B 5y R A |

2 BERELEFRABEAR

BRHEENEABRR BRERKES S RER
EFMBK, TR KRR TIZX I, & TR
S, HOAUE B EC P e A R R /s, 2 F B 3B R



51 W 5 L SR 25 A4 R T B | 379

TR BILLANE IR R I B AR T LR '
(1) REEEBREGETHFHERR B4 s R -

g(”’.]) = k-zllf(L’J) —f(” +k’j) I+
S UfGLG) - fGi+R) L, (T)

k=1

R f(iL7) HEGRFRER KR (1,)) IR R WIKBEEE;
gli, ) BEXHNGEAERHATF;g(i,/) WHEFEH his
[k]FRR.

Zth[i]

w(i,j) =1- AT (8)

P w(i,f) 8 N ARFRE (0,)) BIBUE; W x H R
FEHR B 51 B RS

(2) FIRIBUIE I R 4 T ES T ER

BRER S GHREAIKE
a. FREAFEE3 x3 B IBIERER

1 1

N N w(itkj+D) xfli+kj+l)

flij) = )
Y S wli+kj+l)
b. KFEEBRE S HARIEBANKFETREBER
B INERIE I RR
N w(i+kyj) x f(i +k,j)
fli+172,)) = 22— . (10)
kz_‘aw(i+k,j)

c. EHE¥REAHBRENWANEEATHREKE
H AR s
S w(i,j+k) x f(i,j+k)
flij+172) = 20— ~ . (11)
kz_‘aw(i,j+k)
d. WEEERE A HRIER 4 S REREW
PR FR:

1
Z 2wz+l]+k xfli+lj+k)

Fl12j4+172) = 20220 , (12)
z Zw z.+l,] +k)
,Xli_tiii%ﬁﬂUmﬁE &N B HIE F S

3 MEHSABENENRTREEER

HAMEEA ﬁ HE#U R T i M B AR R AR
FH(N 2 x2) AR ERE SR A A 38 N R
TR B ERAR R LS MNE R 8923 (8] 70 B R i —

Y
1.49

—
=)
J

1.31

& 13 1 1.26
-
1 L ! I
0 1 2x2 3x3 2x2a

AFR TR

H6 TSRS 2 A PR R i

Fig.6 Curve of microscanning steps and spatial resolution
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Fig.8 2 X2 microscanning image
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Fig.9 The image with 2 x2 microscan and adaptive dummy e-
lectronic microscaning technique
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