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A wavelet coefficient interpolation image enhancement based on
visual fitting function
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Abstract: In the airspace, Histogram Enhanced image is prone to cause grayscale faults, which will
lead to excessive enhancement of image contrast, partial overlighting and unclear details. A new method of
image enhancement based on human visual fitness function is proposed. First of all, the algorithm
performs single layer transform on the image through the lifting wavelet. Secondly, it is balanced,
interpolated and re-balanced in the low frequency coefficients of wavelet. Finally, the new low frequency
coefficients are reconstructed and normalized, and the image is output through the human eye vision fitting
function. The experimental results show that this method can effectively solve the problems that the
enhanced image brightness is too high, the details are not clear or lost, and the gray level is not strong.
The image enhanced by this algorithm has a soft visual effect and is more suitable for image subsequent
processing and analysis.

Keywords: histogram equalization; lifting wavelet; coefficient interpolation; gray level; visual fitting

function

BorRGBRELTT, HRREBRS . FEFINBNREN, REN TR TEA, 4552 - 5 1
SR R ) R R R 0 L RS WAL TR, T EMRUR SE U S AT o PR S PR T AL B Y
HARTOR, FES MBS L, RIS o FAT P R 55 Ak B 73k F 20 S AU P 2 . S O B
Pext MR AR R AL AT TR, LU IR BE A3 At K A, 68K PRVSSE FR  3EA7 BB IE S, MRSk DA i
7 VX 857 5 B OG5 BB ik e 2 o i Se ik i BT aa S R L ORI e s, (B AR KR
FOF L RERWIRI G, AT EMR S S 4013 o 1 U SR A Ak e AR
PB4 A5, R T 0 iR PR AR B 78 f SR A 7 A b B, SR e AR Y 30 A T R R . AR BX AR S
00 L 2 A 0 5 PR A 2 5 2 R PR 20 RS AR 1 B, PR BE P 2 4 0 /N D A 2 2 ) RIS 1 g 3 2B 4
B UG Zead /N Az e m] LK PR 3 i A5 > RUBE Y 222 AR5 i R0 IR, b LA T 498 AP e xR AT o 91 A% ik
APHEBR AL B, B R EVRRT LERE , R R A A5 T N e A RO T A o R PR UK B R | A

Wis B 2018-05-23; {EEIHHH: 2018-09-03
EEWE . LIS EE A AR 4 W BN H (18KIB520012); 1.5 MM AR 1 % B35 H (CE20165049)




1072 KMZMESEFEEFR 517 %

WEIRAF R, SCRETE R 5 PG B ] A ok 2D B 7

Bt s Bl 50 1 5% L P BB E i L, VSR 1Y By 25 G R TR, AR SCODA /DN e 728 Bl ) 3 B8, 0o o e i 141 42
BEAT BRI I, KPR /NI ZR B AT B A L A (R A B o 2t/ D A 0 i P9 P 50T R 4 i g [R) O R %
Boedo ok, B EmEE, FHRAIESOR .

1 BEFEHERKERREDH
7 A B O AT S, A 5 0 R R A,
C(I”k) :Zk:P(T’;), k =0,1,2,"',L—1 (1)
i=0

X P(r)=m | N IR r R s NI RO R R 2R A
L7 VR R4 Ak BRI JRE e S5 R K

T(r) = (L=D)e(r) )
M (2) FT LAHE S 1 i ] 45 e AR 08 1 K B A 40 T B A
Ad =T(r,)-T () =(L-Dn, | N =(L-1)P(r;) ®)

HY G AT UL, AR &R K BE R AE B 5 I A0 2 5 i TR BE 5 P(n) A 06, B 0 R /N R s T 3207 vk A 348 i PRI AR
A7 A 5 8 AN SRR TR SRS O T T R S L T TR B A A — E AR el DA R R, (AT A
R . D PR AE T A A A B R BE B A, B RT3 P A i B

2 Z“RINEEBHTHR

RN NI S R T T L /N TR 1 OLE S N R i Oy v, B
W A0 L WA A L AR S T X0 A W R AR £ I IE AT AL A
HE TR AE M8 AN B SRR, T AR . O3 b 2 )

1) ShA AG A s R RO SR A BT I, A B FR WF(s)=(s,0.d,0)e FOH, 50 0Rf 5
MR BT IS, d o Fem 5 0O BSR40 0, F(s ) o AR

2) WU+ PR 0 e | 0T 90 BN 23 5% 9, BOIR 2 K d,1=d,—P(s;a), Hr PLI B F .

3) WO it U N TR s, 2 R A B s ) — B i R N
sa=stU(d), HPULI N BT

AN T RS A T, A e 5 IE A X B, A ST, TSI RR R, AU/ IR 5 1
W LR

A 4 A 4 Y

—» split P U P U merge —»

Fig.1 Decomposition and reconstruction of lifting wavelet transform
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(a) original image of Peppers

(b) 4=0.1,b=0.3 (¢) a=05,p=0.3

Fig.2 Images varying with parameter a
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Fig.3 Images varying with parameter »
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Fig.4 Curves of different parameters
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Fig.5 Basic flow chart of the algorithm
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Fig.6 Experimental images of normal illuminance
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BBHE MMBEBHE references [7] proposed
Fig.7 Enhancement results of normal illuminance images
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(a) Deer image (b) Leopard image
Fig.8 Infrared images of low illuminance
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