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Abstract: A variational enhancement method for infrared images was proposed based on total variation (TV) and contrast.
Considering that thé infrared images generally are much noisy, the proposed method restricts the noise to compute the target
gradient based on the existing variational enhancement scheme. In addition, the object function includes an extra term re-
presenting total variations, which gives a further suppression to the noise. The histogram-based algorithms are likely to
merge the gray levels which are similar in intensity and have low distribution, thus some useful details will be decreased.
The proposed variational method does not have such problems as histogram method, and is more effective to enhance infra-

red images.

Key words; infrared image ; image enhancement; variational method; total variation (TV) ; histogram

5l

BREBRSFEARRBMAR, L/ RBEHEARARE
RBEYRFE RN FHRE (NRES) Bk 8L
A= IR (EREIRAR T at SUE 2221 ok %7/ & 973 % Zithus
FEH, X BRI HERER KB ABORIR A 3 T 7
Yreh AR5 B TR EE. BT 4151 1B 4 6 38 5 BN S
ERF R,

B B ¥4 (Histogram Equalization, HE) & X
X—REBEHERERNL BT, BRI T HRE
BIKE SR, X LB 22 1 (8] B A 42 o oy — Ff
B ARGV EFEER & YH" ,EHEH
WEE—RERE DB SRNKEENETE

WA B #9:2005 - 09 - 19, & E B #8:2006 - 01 - 23

B#H % V6 H B84 (Plateau histogram Equal-
ization, PHE) ["*) &3¢ HE B 5 p ok, B R4 4
WRAGH T, EEREFEHER LRVE
S8, — 4 H 7 B ¥ % ( Bi-Histogram Equalization,
BHE) Pl B G o B 5 B R E A R W4, 3 W
oo Bl , NI E— ERE LRI T EEH
BIKE B TARESRETHPER; EE
[ 545 ( Double Histogram Equalization, DHE )™ &
7 HE 2 5 H—W E BRI E B i — k@R
R 43 X 5 R AL BB O O SR SR VT DAE — R
BELRFERHAEHE, BENXERRESE
WA E R B A A A RIRM R LA T A
HET/PMNEZEBRRRTEEERTE THRARY

Received date: 2005 - 09 - 19, revised date: 2006 - 01 - 23

fEER I EM(1980- ), 5, BRDEI A, PERFERAREELWRE, NEBRKMT 54E, BEREA SRR,


http://www.cqvip.com

44 E B%4SERBHENNEREE 307

KHEDT, i TR B R B E L vk AL B B P A R
KRR, TR A B T BRI :

AN A A i R 58 A 4 I
K, BEXHLLAMNE R IR KBRS e E I 3R B AT
BESmt , SEXTUR S R AR , By 1k 7S B MR A K.
H T EGER FERMAMBARANGER, BT
— /™A BE 1% 15,55 FBE 8 0TI 228 K Y 4 9 AR A, 7R3
SREERNT LU BE O R I, 45 2/ M 0F LU BE B B
RSB SRICR. SR TSR AL Bt X B3k T R A IR 75 7]
FE, EEAHE B AR R B, AT BB TV 2937,
AEERGSBOCEEART , #5 BitE5E
LASEEL.

A ICE S RS XL E R A AR 43 3 58 SR R A
BEAEATE R5ELT SHA K HE BHE,
DHE % ¥k ) S2 36 £ SR PU B R 3 B 3 o 357 B 388 3
HERE R BE W AR MR BN AL

1 A5MEGrIESEE

BRAEARIET F2LHER, BRED
BRMBER, B EDEX RS+ 3 EE
REEM M. X R KM , BRIt
BT, 4 HRE 2.

1.1 RETHHERERL

— IR I, (2,5) ,((x,y) e Q= [0,N -
1]x[0,M-17 & peQ 4RI HBERT BAsE X
H

v =(32 5 (1)

R EMRTE p SOUBEEE VI, (p). Xk, ER
EB—HMEWR T — N R R BT, M
B BRSO T PR 4 M A
AL, BB R/ NER T AL et , B B A 77 1]
FR T AL 18],

5 —EEG I WX LER V, (p) 5V, (p)
B8 L EAEREMNT R, BRERD L, ESA
Fiad, WEG IR I, BhniEs, TUERE I,
BUHETE (R LR ). B, S PR 1, B — P aa
AR TR &

Vi(p) =k -V, (p) =k- VI(p),VpeQ ,

(2)
XV, (p) R RIEE M BARX LS, b BRAL
TRERREE, — R k> 1.
1.2 £ E-3LEMEaR
TEB| S HE 2B, 3 FA SRR, HEE

BB, FEREM TR LK, I ARERN
BHE. 1. L WHRRR k> 1 EEEX LE R,
PR BORT . BOmXF 5B, 7B — 245k
AIAL 7R,

PR [7,8 IXFLL 575 B 5 AL 3 o B 25 80
FRRIEREE , A NEE D TR —TTROBEERH T
BT RNO. XA T L, HEBRENEGYPERS
TR EY

ke VI, ,1VIl>e
W=k - T.(Vh) :{ 0, RIAPASY

H b REARE BEBILFREGERD TR
FREREHTT , ARBREGRLBERE, ATE
R, TN TIRE BB/ T, A R R ERER
FRE R, Xt F EX P b, A—NBEE B
INIE-EE SIS EPEF N ﬁE/Jﬂ‘l

k(p) =1 +A -1Vihl/a, , (4)
Ho A, >0 BT X HoBE R BB AR B, T A, >
0 BT R AR B E AR BE 48 KB SRR BE. R X
FE— TR SRR RS b AT LAEAS R0 Lo s 1
BB ERERER B LERM ARBRERE
FREAERXN F—28 AKEREES S NE
R4S A8 BV BT TR,

T RN TT LA R W ARSE T KX
BERE,BRTHEENERER, HRE, &—E
i BHE & BIRATHRBEQEAT T K, BOT R E M —
S H A B .

LA MR (TV) P 3 FHR G M4 I 1 &
FEEE ENESERLEEANERERZ
—U MRS S A (MR T 4) , RR
iR T RGN EETGRME.

TV(u) = fn| Vul dedy . (5)

B, A2 3SR 5 SR E AU R R R &
ARGERHEK ERGRESS W RN &M
T EREGE TV sER B/, B FREREE o,
BT EZRE/D

S(g) = af | Vel dudy +[ | Vg -Witdsdy |

(6)
HPESH o 8RR T X BEIE R L E. FH AR
HE&A TAEN Birth B W o i g g —

O XE—FEAMEL, A I — TR
BIRER, 2SO 7,8 ) B 1B B0 i HEAT R PR R.


http://www.cqvip.com

308 a5 ZERKEMR . 25 %

@ ®) © @ ©

B1 IAMRRAAELAEFBCRENEE (2) BE (b) HEZR (c) BHESR (d) DHEZR  (e) TV-
Contrast 455

Fig.1 Enhancement for a night scene, together with zooming version of a buiding (a) original image (b) HE result
(c) BHE result (d) DHE result (e) TV-Contrast result
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Fig.2 Enhancement for nebula from IR telescope (a) original image (b) HE result (c) BHE result (d) DHE re-
sult (e) TV-contrast result
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Fig.3 Enhancement for a jeep, together with zooming version of its’ front wheel (a) original image (b) HE result
(c) BHE result (d) DHE result (e) TV-contrast result
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