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An Improved Algorithm for Infrared Image Enhancement
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Abstract: The common image enhancement algorithms are analyzed comparatively according to the
characteristics of infrared images. An infrared image enhancement algorithm based on the high frequency
emphasis filtering of a Butterworth high pass filter and the histogram equalization is proposed. First, an
infrared image is divided into a high frequency part and a low frequency part by using the Butterworth
high pass filter. Then, the high frequency part is processed emphatically by using a high frequency
emphasis filter. Finally, the histogram of the image is processed in equalization so as to obtain an
enhanced image. The experimental results show that in the processed image, the detailed information is

apparent and the visual effect is improved. The processing result is satisfied.

Key words: infrared image enhancement; Buterworth high pass filter; high frequency emphasis filter;

histogram equalization

1 8= Vel % 48 AN 2 LA V] R % T BB O SO, T Sk 2o

AN B 2 HF AR R ECBEAR. M3
ROR BRI {5 W LR S B i 1Y, S 4R S 44
G B B RS B e BOR, AR T )5 82 AR,
XEW AL ER AN — PN EENE, L5

WeFs B #A: 2009-01-16

EEBMEN: 2HA(1983), B, NEFTREBTA,

liyingjieeeip@sina.com.cn

A 58 A TN SOML A 43 A e 0 B % R (1Y
R, Mf—H L E S, RS EMR A5
fH. ASCHRH T —FiEF Buterworth 1538 I8 I 2%
{14 7o 450 58 A 08 I O 45 B B 7 B ¥ A AR 0 O k.

T R SR ZL AN AR Y S5 4 K, S

MEHRE, HRT WAL FEERLERL A, Email:

INFRARED (MONTHLY) / VoL.30, No.7, JurLy 2009



46 a

HORWI., BEAFHR T L0 50 B R Y 240715 1 b
B,

2 Buterworth & i JE ¥ &

BT R A i 2 S o R AR A I 4 5
R y BAE oe, B IR e U U A
W8 A 5 (04 I B30 R 73 B AH Xt 1 7 Pl AR Y v 430
gy, MBI &R eiAen B 0. % H 8y s g
W45 A A S E B ) AF . Buterworth 57 38 I8 i
e T R A A AR SR B g R
BRI AR, Buterworth SIE IR AR A IR
Ber DL, NHARIUER S i 410 i) 285K A L, RE
4R BRI A IE MR, Br L, A QR SR
FH 4 42 Buterworth 15 3 I8 I #% 27,

W n B Buterworth 1= i 1§ 5 4% 1Y 1% % 5K %
m= (1) FraR:
H(u,v) = 1D 5 (1)
+ )
N
D(u,v) = Vu? + v? (2)
X, D, MEIESAR, n HIEER, » 8K,

TR B, 4 =1 Y, WAHAIREMNY,
Vel 8 A 4 55 R T BE AR B TR T n BUK,
PRESBOV BB . (R, 2 n B ITS R, B
AR T R AR U

3 BRI IR K

o I U TP A I 5 T A L AR A R, T
o AU R R AR X RN, X R 2 5% TR R Y 3
2, HERERDEEMEN Y. bTEE
USRI B LW, AT AT I R Y O 24 fE R
RE 7 &, {H0] DL 4 s d 08 e i E— 4>
T #5 B AE N A2, WA E S IR — K
T 1R HBOAL G, X FII7TEE PR A s 50 i 1A U8
B, BHEGRE T BB Iy . XA B A IR 0
TR 3 (R B, H R B AR A A SRR
/N, AR BTG B Y B2 T R 55 T T AU R Y B

R A i A 08 A 14 A 3 bR RO

H_ (u,v) = a+bH (u,v) (3)

A 2009 4 7 A
A, o AWBE, b AL, H(uv) EEE
4 H o7 EHH N

4.1 hEEEHR

B 7 B 3 A 2 T 4 R AN P i () B
Pl A 48 Ji 251 5 o3 A B TE 2, BIDRR S  ER 4 45 hy
e — KR LA AR AR R S5 (Eﬂiﬁi&é’ﬂ
By BRI, Ko B, BEirk
ﬁ]ﬁfﬂﬁﬁ@"*%m#%T%Eﬂfﬁﬂ’ﬁﬂk BENE 8
PN T 325 1] 38 7 ] 450 o A 0T B B ) 280 2R
1.2 [FIBE5E %

VR 9 HE 45 %% B2 bR % (PDF , IH— AL Z BLAL

TH AR B 7 ) 1 R

pla) = H(a) @

X, H(x) REITH, A, MEBERER.
WRARETEMR R B R BN v, (r), ¥
B R BERE B R B p.(s) , Bt BCN
=f(r) . HEERRAE
dr

p.(s) = 0.0 )

ROHE, G SR AR 5 T R Y A8 R e

B 1 (BB 1Y), 220 2

p,(r) = % (6)

FRXF LR - By, A5
s=f(r) :/0 p. (u)du = Ai/o H(u)du

%R A W R 1 Rt o AT R R
(CDP) .

FHMALEA—EHESEHG, X¥TFEK
AH— M ER, RERUSEKKEE (D,
X B¢ AR B 2 255) BIAT, TW*’J@I@BE’J%
e

Dy =f(D,) = (8)

X FEEE R, Ay

DB:f(D

K, H, AF i K JEE’H%?’%&

INFRARED (MONTHLY) / VoL.30, No.7, Jury 2009



H30%, H7H

N

Ah 47

5 L2 RE RS
5.1 {1 SPGB S 58 b B I 72
LLANEGR g B R A PR R AN I 1 BT R
N 2 BT RLE H S 56wl A9 JR 36 R
K E Dt 1) 1 BE R 1 s o, AR S SR, FR AT
fili F§ —- B Buterworth 57 3 % I #% X JR i BR i
TR, R LSRN ESE T EAGEER T
15% . H 2 Buterworth 5738 I8 if #4% 1 R A /N E
o A 40 5 R B 0T A A RS o, i DB PR AN 2 4
D, W EBUK. K 3 B B R T EMR A R h
Z. BTSRRI AAE, IR a=05,

WG B RS 0 K BE SRR B T T ok, BJE PR e
A YR R T 0 B R EAT BT B B A, 152
g SR 5 prR W,
5.2 ABHAETHILGIE A ERER

WO — FR 7% & A A Buterworth 15 i
U A A R GG R AT IR IS, EEEN R R
W E M E B ET BT E S, BRI 4R m
&l 6 B
5.3 SLELER

LI 45 R T LAE 760 e 3 U8 O 4%
HEAT R RN BT B AT AL e BRI R T

b=20, A4 BIR TABEEHZER, G HK KRR X EL B, (HAEAER 4 J5 i MR 7 B AL 3
A vt
—®|  Butervorth iiBIER % LT T b HEMEL
B 1 PR i 4 B O AR
2 btw IR

0 4 K P L 1

350

100

B2 RS

28 ey AU A RE ) B
B 15 19 2% 3 B T I

450

400

350

300

260

o 100 200

Bl 4w i s 8 B

BB KB E T7

1600

2 btw JEE AR EG 140

1200

’l 3 2 btw IR 5 B

H7 ks
Bl {5 BE BT 1
450
H7 B

IR mER

&

0 100 200

Bl 5 HIJ7 B )E i E R

INFRARED (MONTHLY) / VoL.30, No.7, JuLy 2009



48 a

Ap 2009 4 7 A

TR 1
PR P15

B 6 F iRl R 7 % Ab B AY R 4R

TS B B, SR D O 3 A A X o0 R s 5 A
MR, LREBRTRAER SR, BN, &
B RS T 5 RS S L T 4T v A

TP BBARKR IR RS

£ B # 4] US7541588
(20096 A 2 H#&A4)

iV U8 -5 LT W P A AL 4 8 Y O i A
BERERE IR T A5 S, AR
BT BB ORI RS B KR, BE T
BRI BAEMEICR, JENERS AWHE.

SE 3

(1] XIBCHE, 484645, KR, . ZLAMEMR A BRI E 1A
SR [J]. B SL S, 2007, 37(1): 88-89.

[2] BEM. FEIE Visual C++ BFEGLGEHEE
AEREB (52 hR) M. dat: AR HERH G AL,
2008.

[3] £, nFEi4, X#F. MATLAB R2007 E
GLEEASEA M. dbat: BT Tk R,
2008.

(4] EEZR, BEF R, B4, % BT EHFE N ERER
JH MATLAB 5230 [J]. i REHL TR 58, 2006,
28(2): 54-56.

A 2 B R A — i R T o O 40 DO B B R /Y 5
PER LA RAR R GE, BT AR X B b 47 20 BE IR
B AR A G0 B T DA S R A 32 3 B R SR T A,
O] AR PR 3 / s SO AR,

AL R ATHE 15 5T, HApH 8 KA.

10
20 '/
{
12
B BB {
! 3um~ 5umPHH
1 14
{
prplae ‘ 16 ~1
) o EEBKE H 4%
24
h 4
P~ " BEREAAL
{
R 1o

Ik
&
—T‘;Q’

INFRARED (MONTHLY) / VoL.30, No.7, JuLy 2009



