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Abstract; In order to reduce image noise and improve registration accuracy in visible and UV image
registration of UV-Vis dual-band imaging system, a UV image filtering algorithm based on correlation
operation was designed. Firstly, the type of noise was confirmed by analyzing sources and characteris-
tics of UV image noise. Then, correlation operation was completed between UV image and a continu-
ous mask, and the noise was eliminated through a suitable threshold. Finally, the algorithm was veri-
fied by comparing the result of correlation filtering and other filtering methods, and the effect of the

correlation filtering algorithm was further verified by detecting the corner feature of calibration board
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in UV image. The experiments prove that the peak signal to noise ratio(PSNR) of filtered UV image

is 45. 31 dB by correlation filter, and it's running time is 0. 57 s measured by matlab. Furthermore,

the corner feature of calibration board in UV image was detected throughly by Shi-Tomasi algorithm.

Therefore, the correlation filter can eliminate the noise of UV image with high-speed and less pixel

loss, which can satisfy the requirement of high accuracy image registration.

Key words: UV-Vis dual-band imaging system; correlation operation; image registration; image filte-

ring; corner detection
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Fig. 1 Photo of UV-Vis dual-band imaging system

R 5 A PG 7 2 BEAL 0 A ) BIORE R R L L
AR P R K BB S H AR . AR SCIR s B AL
M 7 ) B ATLAE DL R M 7 ) AN 3 e R 5% b
P55 3 S M 5 P A A G 3 5 0 PR R A7 08 L O
5 Z R8BI A AT L

K2 JRIG SRR
Fig. 2 Original UV image

2.2 ESEKRIRK

TESRAN R ol TR R 2, H AR A5
EESL R L N H A 1A R 15 % SR AR B AT R A
KA W 5 SRR A BN A S . R
S 5 5 AN R BEAT AR DG 5 IR B A O R
REVEZFR R0 TR B IE B0 H 9. h T 55 E
PGS B A A e S as B, I BE AT A Gz
A e P AR O P 2 72 R e A R P T s T

18 Z 18] 1 2 S A8 /0N e LA 2o 5 3 09 19 {8 #E 47 T
R o PRI AS SCSR 807 BRI — 4E A G as
FESEAT A OCE B 22 1T, 2 % 58 A R AT B 4k
VLELIN

TEAY S B v, H— A~ B[] 5 4 S A G iz
FAERL, T UL 5 58 AP R [ 1) — A7 2E AT AR
Kz B A DB A5 R 5 BOE E AT LA,
TREAHCPER TR MR R s, BT .
o =[1 1...1 1]
gi(y) = f(i,y)

Ty = Dle(Dg(y+ o (D

_ =1
=+

2

Kb fOFEONEGRIE s g S ONEMGIE B SR
FTHY IR BEAE i« BRI IR AE 0 1, Foe R AR N 5 A1 IR
(9 R B 5 TR M a8 B 4 2R 5 oo D FRLOEHE AL K
JEN L H AR Lo 5N G v A A 1 i
i B o R ST B A2 3T AR E AR ) 1B B
LK

[ L
L= (2)

H. f SN RIR RGBSR B, L bR E MR
B 2R B8 B o ey AR B BR 28 (ICCD) 1A% T 56 B
d AARENR S Bk IR, 2 1B o,
i1,

WEAIEWBE, R EHNERKT
A R R BRI 3) s .

oLy L
o(isy 2) fli,y 2)
Ti(y)>Ql
. Ly .. 1l ,
go(lay+2)—f(1,y+2)
i=1+1 T:(y) < Q

Q = 0.8 X max( f(x,y)) X1

(3

Kb o MWIIRTE R 0 14 BB IEUE , TR AFHH

PERCR IR R 5 Q B E R (H, o 0.8

— DR AH . AT IR IE B AR BRI (B 2R A7 L

. Y i=n B, 0 HERE B, o WA B 2
S HN R K V5 1o 1) 8 b 45

WEETT ) b A B e R SRR IR S

20 OP BB B 1 — 21 3 A7 A DG 38 58, I A G iz

S5 R 5 BOE B AT He B IR B OGP R T I



328 e KE TR

5 25 &

ERURE SR NNy
o =[11...11]
k() = f(xsi)

t=>b
R(x) = D an(Dk(z+ D> (4

h—1
b=
Rtk S A0 QA RS AT R P j 19 %)
BRI L 1R 0N IR0 2 < R, 2 A1 5%
B4 S s @, SRR K b L
I 5 AR T B 1R T L o 0T AR
AT

1334

o O RN S AR IR, H b AR 2 B R
B, p2 2 ICCD MR TC KB, d MR 5 5k 2
A FE B, 2 m h A W 1, 48 B A G
EHERE 5SS 0 BT R T
{H IR TR s ORAEAE KT J7 0] 58 % (4 R o s
K (6) PR

h—1 .. _h—1 .
oz 5 s = f(x — .7
/ : R(w=Q
oot DLy — e B ’
2 2
j=i+1 Ry <Q

Q = 0.8 * max(f(x,y)) * h
(6
K. QR E WM. 0. 8 HAKAL, TR 4K H b
FUR I K BEAT IR . 24 = m B, m 2R 5h
FIAR I S8 BE @ T SE B 1Y SR A B D 45 2R
FJH P T M A RGO N T S Y L BT
FEAR R AR T8 i — 7 K JBE Y B A R AT A G
B FE AT B A AH OCHE ) 2 AR AR AR /N . T 2R Y
FIAR G AE — 72 DX 3809 #8 B A 65 R A K B {7
5 BRI AT A DG 1B TR L BE S 15 BB R Y 45
R BE A IS Y B E L RETE IR KRR ROk
M

3 ZRER
31 HSMEGEEER

I Matlab 528045 38 I 5800, A G M g ik
gE LA 3 () Frs , 2 Wi E e P 25 R Wi 3(h)

Jes s P E UE P 45 2R A1 3 Co) Bz I 38 i U9 1Y
PEPLERANIE 3 () Pras . LRI ik 1) i {15 1
R iz ATy A AN 1 fos .

®1 AAFENEEERILMEFZTREI L
Tab. 1

Comparison of peak signal-to-noise ratio and

process time between different methods
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Fig. 3 Results of UV image filtering
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(d)Corner detection result of filtered image by
time-recursive filter
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Fig. 4 Corner detection result of calibration board in

UV image filtering
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