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A Histogram Equalization Method Using Mean
Filtering for Frequency Division

CHU Yu, LI Nini, LIU Junging, GUO Qing, XU Guangzhu
(College of Computer and Information Technology, China Three Gorges University,
Yichang 443002, China)

Abstract: A histogram equalization method is proposed. Firstly, The image is divided into low and high
frequency use mean filtering. Then, various classical histogram equalization methods can be selected to
deal with Low-frequency information and high-frequency information respectively, a new method of selec-
ting appropriate adjustment factor is presented to suppress noise from different extent. Finally, the low
and high frequency information is combined to reconstruct the whole image. Experiments show that the

dynamic range of the image gray levels is stretched effectively with improving contrast, image detail is
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well retained, noise amplification and over-enhancement are also avoided.

Key words: mean filtering; over-enhancement; histogram equalization

FEW SRR S N NS SR WA S L
w7 B A 3 K S B2
LR, BT EERE, B BRI RERE
TR IIEEN ARSI B, E5 P4l
WFFE P AT I = A AR, — I AT 7 1 56 P 0]
FUJE 11 ) SF i R T2 0 Dk /A0 1 ol ) 24049 25 5K [l
TR DR PR P R R ROR IR, =R Un sk A
PR35 DX I A B H BRAS) SE BE A AR AT, R i 3

« YRS BEHEI: 2013 -02 -27

S EFRTES— MR, Kim 32 H T8 B R 0
JrE Y (BBHE) Y | Chen $2H T —FILTF
Sy A 9 U0 3 i 7 I 0 28 45 07 v (RM-
SHE) ', TiiJ5 3 3L T R4 5 07 R 24 i i
SYBERIEI T, B T B0 K B T 5 2
)74 X e 4 ALy i AR IREE T A %
(R RE, (EJE AT LLBERG IR AE 4055, LR T M
55, EXT RGBT LR, Ab IS SR B

EEWMB: EEARBAIEGRITIH (61272237); #itH AAREREERBSIH (2011CDCI00) 5 WL #FIT

EAH (D20131306)

1EEREN: L (1989 &£4:), 40y @HUEE: X%EW; E-mail: jungingliu@ ctgu. edu. cn



72 HIlRA R AR (ASRBERR)

552 4%

Ao SRl E T B ¥ Rk AT B AR O3 R — R 51 T
PO FETFHN TR BN, S A TIRER
THRAERL LTI ES =M, FARGRRR
FREME  AREZE AL AT E OB E T, SR
HRET AR . SRR IA RE SR K R AT, W)
A AR 3T | D7 BRSO AR H AT B AR
ZI7 LR BRI, AN X [a] n] AR ) B 5 PR
5 A RTINS I By B A
B UG S I RSB R AT 47, A
X BRI ARSI o0 R AL GE RIS B AL 2, e A o)
ANVAEEE, SR A AR AR 73 K L 73 A AR 1
21, M R By B, AREFRIOREE T
ERE L S DE e s i i S 2Ly O N (SPGB
ey ik RE R TR s R, X T s R Ak HAk
RIFABIAE, X HEBERLF AR AN

AR EIRTE DL, ASSCREH T —FhE T RI(E IR
SRR LT IR 1 o AR SR A A v ad
Pear— I ENE BT, KBRS PRy . AR
R R A o AR I £ E R A X
S, RPARRIIHR 73 >R FH 28 ML 1) 6 [ P4 A A R0 1 i
XPHORE, $RE T RIER S STE R, HrfiE SRR
PR R d2 2 R A A0 LS RS, XX
TR E B IGRA B, i o LT B S A A 5
TR, BIRER ORI, R OR BT IR A
o FUR, X EMRHEAT YA U B R 3 i Ak B
REAPR DR P (R 50 DX s e i (P AL, ket 1 PR
P e 27 T RS 20 BT 5 R 0 7 A 8 e 4 5 )
I BORAT S B o SR AT 20 8 1) 5 Xt A
7 A, PR 7 R AL B A AR
e B 2R PENAY, HLikZ —E e . AL
VeI U8 P A ARIE I DAy, ARSI 73 vl
VWA [R) S A AL P73, 3 oR FH— i (14 596 %)
LRGP TAG T, DATITHE S S s o0 i 1 [
T RAB B R WA R ROR . SERR4h R R M,
IRF ARSI B I, AR B T R
A, ARG TR ORGSR LA R 142 X 48k
Y1 3 58

U BTy By I A 5k

L1 BEER

ARICHR B FE T (AR B ) LT 3 Ak
SEHES E SEoR 2 (B 55 b R 8 Ay 11 15
I3 RIARAIR R BP0 ARABUR 70 T 2R FH LA 22 it
BT S B DT 1%, AR ER BT K, SR A an
T AR L SN i BT T

WraF 8 s R T RS T RS AR DL e s
oy, BWEIE PR ER s R T —ARrEE,
B, T PR ERAL IS A R, A IS A
PR IX AR B AL B o YRR SR BRI,
RN SRR A R R L 5 WP ik L5/ IS, P B AR
ARG o IXREA L RERE IR B PR ATy, GE
TR ROR oI5 J5 0T A B AR e
SR, N SR YRR ER . %A

ZEnE 1 R .
i |
RER }—| W7 A b V

B BT I RS B R BT B (L A HESE

Fig. 1 The histogram equalization algorithm framework

based on the mean filtering for frequency division
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Fig. 2 Compare of the pollen image after processing in different algorithms

3 &5 i

ARSCHR T — b T I ARG I A0 1 L7 AT 1
BACRIEHES, R — S 28 i i BT 11 2 5 4k O
5, X EGIEIE S B ARSE B Ab S
PG EE R E . WRETRATLIA, 7EA

5000 |
4000 |
3000
2000 |

1000

o 50 100 1EI 200 250

6000 -
5000 -
4000 -
3000
2000 -

1000

(OYAGIEwE

o 50 100 150 200 250

(d) HES R BT 18]

5000 -

4000 -

3000 -

2000 -

1000 -

(O A B

FEA R AE AN TRV 05 T O AL A R L A

BERA H U B VL, JF B R T 58 B AR A )
A, ARG T RO, ARBRE RO R AT

HE— A e AR A I

A FIEMEZS T A BIS (Y PR B s O S K

g, AFa AR o a2k T, TRl
LI AT EGRAS B B BT B oA, SRt S ARV A9 35 (L
DR AL, 2B A 1 Lo BT B Ak,



439 OB ST IEUED N BT B 75

() OEFHHIEIE

(e) HEELJ7 I fir b i

(O ASSCHIER BT P (A5

B3 Xt 1 15 5 e s TR AR AE A [R50 T I b B

Fig. 3 X-ray scanning images and strong noise image processed results in different algorithms
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