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Abstract: To solve the problem of excessive enhancement when a POSHE algorithm is used to enhance
infrared images, a histogram transform method based on ’optimal gray-level distribution’ fitting is put
forward and is verified in a MATLAB simulation experiment. The result shows that the method can
not only alleviate the problem of excessive enhancement and eliminate the block effect phenomenon due
to processing by the POSHE algorithm, but also inhibit the ’cold reflection image’ of a cooled infrared

detector. The whole information of an infrared image can be retained and form good visual effectiveness

while the contrast of the image is enhanced.

Key words:
POSHE; Retinex

aiil®

0 7l

Wi LLAN R B AR 1 H 5 0 03, 204k
KRB Z M T4 3 RS, SR L4
BB AFAEXT EEBEAR, 0 B 22, {5 MR LU IR LA AL
RO EAR R 24, B, T BB R
T, PR X L BRI R A ST AR, ZLA A R 1 R

W Fs B EA: 2014-09-22

image enhancement; optimal gray-level distribution; piecewise linear transformation;

Ab PRI E A e LR B — DN EE R,
B 7 P 1 5 B R S L0 A AR 3 5t A 2 R
AR —FrEAR, Horp, B J7 K8 (Histogram
Equalization, HE) 773 4 3 5o X+ 4 A\ MR 1Y B 7
BIEATSE A R AR, WU fn A\ R 09 K BEEE, 18
G R TE KB X Rl N ¥ S o0 A, (R %0T %
WAL EAZ, R ERRE RMBRE,

{’E%fé’jﬁ ’E’f H 77 (1965-) , 7, X /K, @F% i, I%@l"%ﬁ 1 7{7 ﬁ?f?%ﬁtfi E-mail: huangzili01@Qyahoo.com.cn

http://journal.sitp.ac.cn/hw

INFRARED (MONTHLY)/VoOL.35, No.11, Nov 2014



38 AN

Ap 2014 42 11 A

PEAREARIXT L, HA S ZRATHER. A&
N H 7 E ¥ 51k (Adaptive Histgram Equalization,
AHE) J7 3% B0 FI 1 3h & 0 %t R 36 X 17
HE Ab2E, W] 4052 R H A K0 g, (B2 3%
TSR AR RAON. . W HG BE 2 BRI B 3 Y B T
Y ff5 (Contrast Limited Adaptive Histogram Equal-
ization, CLAHE) ¥ [l 3 2 J& 5 b #2 (1 7 =X B il
JR I DX R G BE R R, AR S TR A R
PRSI BR U A RO . (B 07 15 0 W TE) & 4% BE
WE., FEHEHSESE KB (Partially Over-
lapped Sub-block Histogram Equalization, POSHE)
B BN IR S R A A TR &, I
XA FHAEAT HE A3, SR 5 T o AR A
S T o W R B8 X BU BE L 0 0k AT DA E R R
D JR HB A T 8 S AR R RN R, (HJR H
AETE B 0. (0 BR800 0 3 448 i [ 7

DA B 28 T B AR REAE — s PR B b s £ 4h
BRI RLSEBOR, EARZ 5 i B2 1 580 40 75
BREFUR. AW, ACH — T T UK

O3 A U A 0 BT VI AS 7 W T M AE R TR L

SN 1 X E AR B R, T B

BRI R P

1 XFTHRRREF M NET HE
&

11 B HTH
TR SIS, M Ry K

BERALEL— MR T B 5T 14 67, 1 AARFH
MR 7R B X K B oy BRRE S+ AR A
I, TEEMFERLINEBRI SIS, LR
A AS S RAL Z /AP g MY, ASCER R 16 fif
ZL AN PR Y 3 i TR A, A O B R AR T
e HHe ey 8 KB B, 7E 17 B R 4R 21 51 ]
B 25 BRI, 5% O E Xa, JF 1 4]
AR X I

G B AR A S 5 R P AR BE 1) A X T
X7y B T B2 B, ARJGor A H AT itk
At 021, E e, MLLAMEBRBEEIT 2R R, KE
BRI EAE max Fl /N K EAE min . B F 16 7

INFRARED (MONTHLY)/VoOL.35, No.11, Nov 2014

LLANEMR — AR £ 58 4 T [0,215] 19 K BE R
B, DL DR 2L S0 AR 1 K BE T B s 247 [min
HWK, wmE 1 A, FE [min,max] P EE
EMEBE £, ML, (f, < f.), RA=ZBAD
Be A e, 1E (0,255] i B e BUPT A B AE g,
g, , WRIGHRIEX (1) 24T KB LA AL e
(f — min)g,
f,, — min
(f = £ — 9,)
- Fu—ta
(f — f2)(255 — g,,)

max _ft2

max] ,

min < f < f,,

T9u fu <f</f,

+gt2 ft2<f<ma'X

(1)

A

o
=1

255

7]

gu
0L
min iy fis

K1 A Br A

Tk 3G o BE X 1] g 3 ) B B A B ) R %
DX 8] (1 73 ) s S #e BRI LR, TR
KB DX [ AT 9 R B R4 .

1.2 POSHE HE3%

POSHE L Je — Fl 28 3L () & 3% B J7 Wl ¥4
k. REPES TR R e E
B, P FHHHEIT HE 03, —BRIEH T3k
KEW—Fmy 2z —, EAFIRNBH K.
POSHE 535 i #% .0 S 6 48 8078 9 T8
A5 4 R B AT AL, AR5 R R A R4S B 24
T~ B A 2% e o 5 891,

BRBRIMT: HEG N 4T, HP
KA FHA R —F; Ao i 1 9 B,
A a. b e.f.g.h,itrid; B
AWMFER 1, 2. 3, 4432, A5x4 4T
AT AL A B, DAL, BEX FIRES
) KB AT AL, K e J& 4 N T ES
Ty, R HBT 4 RE T E ¥ EEHE; K

>
max ¢

http://journal.sitp.ac.cn/hw



35k, F1L M 4

A 39

i XA B 7 AR 20 B AR X e B2 R
A [E] A AE STk 1O
B A& AT H g B 7 I A e eR 200 A

T,(r,)  Ty(r,) o Ty(r) « To(r,) , JUH AR X8
e PN S A AL e Y R
5= 1 NN+ TED A TED + T @)

X, S¢ AR e WKEMEN F NERLT
POSHE #3519 K BEAE; r¢ X e WKEE
HkERE.

223 POSHE J 340 P2 /5 1 45 25 Hh BB AL
MR R B S, HPOSON R B MO AOR 5
PR NA BB KRG R,

1.3 Z RE Retinex E%

ZLANEIMG B BT B 0 A R BB, HOB
BRI G EE AT B, I 2(a) BIR.
B 7 B A 320 3 B Y T LLAMEMR G T R
X g/ B AR, Hoor A S B . TR B AR L
T, EATAEHREE 2(b) FrRma s E &N E
T, XL AR B e KB oy A —— 1E

(a)

(b)
SRR NEE SN

P, 25 RF AR A e 3 o A e 4 1 R %
Xt BT A ) T AT I AL ASCRA £
RE Retinex F3k X ZLAMEMR AT 2 T S i K BE
ARG AL EE, DMEIE A POSHE SikAb# 5
ZLA1E R B BT WL 3 A R gD L POSHE 303 A4k
PG 7 HE Y SO A 2 1 5 TR A

http://journal.sitp.ac.cn/hw

% R Retinex $ 02— ik BE AR 4 s 46 ]
BB ASTE R, SCRE R UE B8 40 755 R B (R L 1Y
BRI IAE ., ERM B E Retinex LAY #E
5, HAHMK. b m=EARERRER M9,
ZAE A (3)

k
RL(I"y) = ZwJ [loglz (l‘,y) - log(F‘J (xvy)

*L(xvy))] i=12---,N (3)

A, bk AREWT o 8% v, B F,
AROBE, HE Zw, =1 @Y, ZRE
Retinex FEEBUK, F. & =ARE, B k=3,
w, = w, =w,=1/3 5 N K ER B 58 8 5L

N=1, RRKEEK; N=3, EREEOEE;

R, (v,y) NE i AN BHEAEE QR HER; L (v,y) N
5 MBI AR « RRBRUEH,

F(z,y) Amirmg, HAKXH

Fon) = gzen (-T5) @
Aokt o W REIET, AN TSR f
R o BN, RNRBLATEE N, U
HIABER, % U Retinex S0 3125 FE 48
B o B, FNRREA, TN
AP, £ Retinex J 0BT (RS
B

4 R HE Retinex SEHAE AR LR BE I 70
SRR AT, MO R B 700 3
WAL, G54 T 4 RUEA FRLE R B 5. B
B, PRV R BE — 0 30 A T, X
B 15 A IRIT, AT 3784 A
W R EROR.

2 & 3% 8 MATLAB 5Z 3

A% 3CHE Matlab2010b V& #4705 Hid 5,
HAs A BT

(1) BN R 16 ALLLAMEMR £

(2) KA 1.1 i 43 B G AR 4 7 1 kA
18 £ FATERPEAS B, 153 8 MLZLAMEMR ¢

(3) BB g I m x n NFH, WEKH
Hyg BN —F. BahFouRDgiREg, it
R4 (2) A MEE S 4 POSHE ik 4k

INFRARED (MONTHLY)/VoOL.35, No.11, Nov 2014



40 AN

bp 2014 4¢ 11 A

HIGMWKEMES, , EREABRESGHTE,
I EP AT A5 3 2 POSHE Ab 38 5 i 2L /ML T,
(4) /i POSHE A ¥ J5 M LLHN MR 1T A R £
JUEE Retinex SRR, H. S=DREM
=R P, JRRE (3) BEMBIE S WLLAMA

(a)

EXYE

. 8§ BEE EEHE S

(c)

porsa N

. B § BEHUEHE

. g BEEHHHELE

e 5l

A

B3 BFAENBCRE L HETE: (a) ZAMNEGR A E T E (b) 22 HE 2435 (9 20AMNEHR S B 718 (c)

&R,

(5) ffi i IR AL LR IO LS IR R
3 7 EMRKE R

T RIEA SO L H B AT AT, T
T AR P 3(a) TS 3(e) FRS (9 TR 45 SRR 25 T

gy S EEEEEEBE]

% POSHE ZhBJ5 Y LLAMEMER S R E Tl (d) @A SO B 5 i 204N R B 75 (e) 1@ LS
M <R S G AHEITE; (f) 24 HE &R H <@ UM BB L KBTS (g) 4 POSHE 4 H 5/
R BB EEEIE; (h) &ARCFEAHRER <@ FEGAHEETE

INFRARED (MONTHLY)/VoOL.35, No.11, Nov 2014

http://journal.sitp.ac.cn/hw



F35%, F11 M

A 41

L E BT . B 3(a) MIRIRLLIMESR M
HEJTE. K 3(b) K% HE LB 5 1) LLIMNEHR K
HEFHE, P37 ERY S MBS, W
0 11 DX 3B 3 g B ARIR S, T G (7 DX 3
W, [ 3(c) K% POSHE 4bH 5 Ay 2L AN 48 S
HEJE, Hr s 31 i 5 80V 1 i
M. Bl 3(d) NEA I IELE G LI ER
FHEHEIE. JRUES, BEELLINE RN
T E AR, XM SRR AU, M
BORAE T HcE, W HEEI RS AR R
WKEES A, B 3(e) il ¥ BULL AR S5 (1 “ ¥ L
St B R H B IR, B 3(f) A% HE 4P 5 1)
BRI B M HETE. fTEH, H %R
St BT IME (mE IR HERTR) 5 B 3(g)
A% POSHE bR JG (1 “¥ it BHR M H B I7
B, ATRLES, “WRO BEAEE TE, H
[ B, i BT B S ) B A R S R B 5 (]
FREAERT/R) 5 & 3(h) A &AT7 kA G 1Y
W Ih” EHR MBI, RIEEBR I “%
St BLRAGE) T A BANS, mH BB B EE
B .

4 % RiE

BEXt B POSHE 579 X 21 41 R AR R 47 40 5
FAAE R 1 3 T S ), AR SCHR Y T — Pl F e i
K BE oy A 1L 0 L7 e AR 4 0 %, %0 R 4y
Br AR Bt 16 (L0 ANEMR B 8 ALLL A
8, )5 R F POSHE S X 2L 40 EG #2471 08
WP, 4G 2 RE Retinex HETHERZ: POSHE
TR FE S P A W O A R B . e
GERR, A SCOTIRTE R LS R X L B Y
[, AT LAA R LR g sk s B, IF L
BABRFOMEHR. BHN, &7 28 e 30 il il
WRIZLAMRI AR < B B, I TE B bR
P, PR RN AR ) S S S A B
{1 52 A {A.

S

http://journal.sitp.ac.cn/hw

(1] axAFE, XD, KA, . ZLMER 47 1Y st A
FRFHRE [J]. IV 5FHTIE, 2011, 40(12): 2521
2527.

2] BFEAE, RER, FOCUE. A5MNEME LR 8RR R

it [J]. S K ILIE, 2009, 17(10): 2612-2619.

KR, XI9E, AhVIR. WM ARBOR K IRAL AN VR

SR E [J]). EJEFE, 2012, 5(3): 235-241.

MpEE . HFERLEE (EZR) M. dbx: &

T Tk i ek, 2007

Victor T T, Gregory J W. Adaptive Histogram

Equalization and Its Application [C]. SPIE, 1982,

359: 204-209.

Pizer S M, Ambum E P, Austin J D, et al. Adap-

tive Histogram Equalization and Variations [J]. Com-

3]

[4

puter Vision, Graphics, and Image Processing, 1987,

39(3): 355-368.

Zuiderveld Karel. Contrast Limited Adaptive His-

togram Equalization [C]. Graphic Gems IV. San

Diego: Academic Press Professional, 1994: 474-485.

Joung-Youn Kim, Lee-Sup Kim, Seung-Ho Hwang.

An Advanced Contrast Enhancement Using Par-

tially Overlapped Sub-block Histogram Equalization

[J]. IEEE Transactions on Circuits and Systems for

Video Technology, 2001, 11(4): 475-484.

XITGRE. W25 0% (0 1 5 TR T Wi 4k 7 12 A BF

D]. & 8B: AEILKY, 2009.

ok, e, FHE, % R H X LER £ )= POSHE

1 3 RS 50 (V). M6 SET9h, 2013, 43(1):

85-89.

(1] RET, FBE, R4S, % ETZRENE
DLANE G IR [J]. MK, 2013, 35(8):
476-481.

[12] BEL, FMdd, TR, 2T 5 &N EEMLIE
B [J]. #BFEHEARS5IE 2010, 10(4): 922-927.

[13] Virgil E V. Plateau Equalization Algorithm for Real-
time Display of High-quality Infrared Imagery [J].
Opt Eng, 1996, 35(7): 1921-1926.

[14] Jobson D J, Rahman Z U, Woodell G A. A Multi-
scale Retinex for Bridging the Gap between Color

(10]

Images and the Human Observation of Scenes [J].
IEEE Transactions on Image Processing, 1997, 6(7):
965-976.

(15] X&), BRmBL, sKHZAR. ZRJE Retinex HILTE
ZLAME s R P R (D). SR T SIS S 4R, 2008,
28(4): 193-195.

(16] fEmIHE, VESRDE, BT HE, %%, Retinex 53 K H
EFREGE R IR J]. BITELER,
2011, 27(6): 229-231.

INFRARED (MONTHLY)/VoOL.35, No.11, Nov 2014



