FE: PERFR
Eh: PERFRKELFRBINSIERR

HERENRFS
E4: Wk

B O BRAE | English

ek @ TR 2013, 21(12) 3272-3282 ISSN: 1004-924X CN: 22-1198/TH DOI1:10.3788/0PE.20132112.3272

AWIHR | FHIHS | TN | s TERAT]  [RH]
15 BARL

FET T SCER s SR X2 Y U 1 0 A TR 3 ot

B L, REMSL,2*, KUIEL, w1, xEl

LopEBEERE KGRI S I, S/ K& 130033;

2. pEBFEERRY, Jbnt 100049

WE: EXMELEN ST OB HE BRI 2040 BRI a7 VAR P TR R BAT YIRS, $R T T R Mg SRR 6 I (BF) I 4L 4 M4
Wk, WA, GBIEXULEN S B EURIIERZ . B, W T NS AR, IR ANE FORR I B AR T T gt 4
L R EERROC . BT, A By A B R4 0 B AR A 10 SR PR 010 S T M B, A B IR R . A8h,
FEGEVT A 38450 A% 5 1) T34 06 ELBE AR BRI 0, 31 T PR 3 B3 R [ Sl T 35006 LU BE VAl i ALK L SIS A i e A AT W, AN S04
H IR AR LE AT B A 2 A5 1 R PR 4 A B R RIS, AR A A T Z0 AN B TR 75 RS I, 13 30 0 45 AR 38 1 S b o
FABAI e i B AR

R ZANEMR RIS ) ERMEIES XL

Infrared image enhancement based on generalized linear operation and bilateral filter
JIA Hong-guangl, WU Ze-peng1l,2, ZHU Ming-chaol,XUAN Mingl1,LIU Huil

1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences,
Changchun 130033,China;2. Uiversity of Chinese Academy of Sciences,Beijing 100049,China

Abstract: As classical infrared image enhancement methods based on Unsharp Masking (UM) suffer from terrible
noise interference and halo effect, a new approach based on generalized linear operation and Bilateral Filtering (BF)
was proposed here. Firstly, the elemental part of the image was extracted by using the BF and then operation models
based on generalized linear operation were designed for the following enhancement. In the new operation scheme,
the image details were nonlinearly segmented, denoised and amplified and the dynamic range of the elemental part
was compressed while the detailed part was enhanced adaptively. Finally, the enhanced image was obtained by
adding the processed elemental and detailed parts together nonlinearly. Furthermore, an assessment method for
image quality was presented. Unlike the classical metric which only considers the average contrast enhancement, the
modified one involves both local and general average contrast enhancements. Both the comparison experiments and
measurement index indicate that the proposed method can compress the dynamic range of infrared images, amplify
their details, and suppress the noise interference and halo effect. This technique has a significant contribution to the
posterior image processing of thermal infrared cameras.
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