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A wide dynamic range infrared image enhancement algorithm
based on guided filter layering

WEN Hong-qing' , QIAN Rong-rong' ,JIA Zan® ,REN Wen-ping' , TAN Kai-hao'
(1. School of Information, Yunnan University , Kunming 650500, China;
2. Kunming Institute of Physics, Kunming 650000, China)

Abstract ; Aiming at the problems of low contrast,unhighlighted detail information and poor overall sharpness of wide
dynamic range infrared images in terms of visual effects,a wide dynamic range infrared image detail enhancement al-
gorithm based on the guided filter layering is proposed in this paper. The original image is layered using variance deci-
sion weighted guided filtering to obtain a base layer closer to the original image and a finer detail layer. In order to up-
grade the contrast of the base layer,the global clipping point of CLAHE are firstly improved to enhance the enhance-
ment effect,and then the integration of global and local histograms is guided based on the AC visual salience model,
giving reasonable consideration to the image background and target. Moreover,to enhance the detail information effec-
tively,a new detail layer with more comprehensive information is obtained based on multi-scale weighted guided filte-
ring, followed by noise cancellation using gradient domain guided filtering, and then the Sigmoid function is used to
compress the strong edge and highlight the subtle target,and finally the information of the two layers is fused and out-
put. The experimental results show that the proposed algorithm is stronger than the comparison algorithm in both sub-
jective vision and quantitative indexes,and has strong adaptability and robustness.

Keywords :infrared image ;filter layering; AC significance model ; gradient domain guided filtering;Sigmoid compression
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Fig. 3 Enhanced block diagram of the base layer

R HE R R 5 P
A 0008 L BE M 58 B, JEAL T 0 R P12 1)
JELIE B T 12 R FE S M L 4
) B HUAE R G B FE PR 4 02450 534 R A K ol
IR

T(r) = (R=1D) 3 P(r) = (R=1) 3 .
(k=0,1,2,---,L-1) (11)
A, TC) RABBRHG S | RO G R LR
LR TR 0K FE G T, R 3 5l 256
P(r) RV TP, 4 IR FE S 0B )
ny REIRFEGON § (01 B IHCREs N O PR 19 10 2

Y POr) MR B

S A B, TR LU B AR SR AR B
RSB ACRESS , Rl Bl e s R SO0, dn &l
7(a) o AR IX— BRI I DR 2 O A B ) IR 4
ik = EPEVEAL B

il DR 3 ) Jea S 9 7 v CLAHE 4
LS A NGR AR LG, T RAT I
% CLAHE BEAT T 4k A0 A0 Rl i 823t 2
BN -

(1) ¥ WDR ZLAMst 8] 73R /N A AR AR T
REEMN d FH

(2) R EIT B H, (ry) 4 E T IR

il 7 &L e BE R BT IR clip

(3) ¥ T BIAE A AR 23 HEATHECEY , #BTH 0 1Y
BRI o3 BEEA K TEE . R T M
MER B KR M, MER A

M, = M/L (12)

(4) X FETSM T 2% Jm S e i B0 R
T BB AL BT I’ H () R — R
WS R T, (r) 23 000°K

H'(r) = {clip + M, ,H,(r,) > clip (13)

H,(r,) + M, ,other

: H,'(r,)
=N,

Hrr, N, A BGRB8 D— R 2L
SN R, A R 4 R L

T,(r,) = (R-1) (14)

0.030 1 — JEE 7
— WETHE
0.025
45 0.020
:3 0.015
X
0.010
0.005 \
0.000
0 50 100 150 200 250
IKFER
(a) HHE
1O — merrmiom gz
— i EL 7 B 2k

o
)

VA SR A o i
f=]

0.4
0.2
0.0
0 50 100 150 200 250
K2
(b) eI

K4 SRETHIIS B9 BT R st

Fig. 4 Histogram and map before and after clipping
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Z AHINGAN T R I 22 s GF&PHE 5 2 ik — D3 = 5
SR 2% ; GF&IDE 75 2 MU %t L B2 O 58 4 803 ; CLA-
HE TENATEMWE E T2 |5k,
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Tab. 1 Quantitative index of image enhancement of three scenes by different algorithms
i H ‘ HE ‘ GF&PHE ‘ AGF&IDE ‘ CLAHE Proposed
Yist—
G 1. 7686 3.9900 4. 8125 3.2459 6. 0226
1E 7.9724 6. 5395 7.4615 6. 9890 7.5589
EME 19. 4786 16. 0891 8. 0422 43.2342 35. 4596
SMD 1270699 2868294 3460163 2331558 4331267
Y
G 1.9433 4.1778 4. 5440 3.3749 6. 3650
1E 7. 9864 6. 5869 7. 6449 7. 6052 7.4175
EME 20. 0561 15. 5758 4. 8077 32. 0328 22. 6839
SMD 1397733 3004048 3270279 2426963 4578717
YE=
G 1.9106 3. 8438 4. 0845 3. 1281 4. 2988
1E 7.9315 6.5139 7.6524 7.5878 7.5381
EME 15. 6286 15. 6712 10. 2710 24.2728 27.2305
SMD 1373525 2763922 2937892 2245419 3091733
4% ® BRI T AR A, ) TRt SR

AR S R 22 Fh R A S B s A 5 R H
), Bh5 1 S U8 B Ay E R R AR SR IT T SR, e
T WDR ZLAMEURTEUE B 43 )2 e 4015 38 5 5 At opr
T ORISR, PRI TAER = — ik
GF /) ff ik, g T GF [ IE WAL S 80RUE #
PIE R A A A5 5 H 2 st FO6 21 41 B4 1 2
THRICRE ST R G AR RE T, LA DL 3R AR B 5 1 3
Tl LA FR BEORG A  A15 FEIAR . R 300 T4 v
EWE B ZRE S, T CLAHE [ 4 /87 fi 4
20 UG (R 2 5045 6L, BT T8 s i, T A
HETFHESBRE T AN BTV A, RS TR
PR ILALT I HE A2 BB . Rk, il [ 4 [
LA 4 JRy 0y 1 e ) R, R R A T T R
B AR R SE e 2 1A, FJ& LA AC I 25 7Y
XTMALE T4 T o S50 B, AR SO AU
MO T T SR E bR DX, 38 $5 KRR bk B T X
FEEERL AN G B TR . — 25X a1y KR Tt
EL SR R WS ARE e L (P = v - R A O E g |
Bl T = TR AN AL A, LI O A,
FE TS (AR 3 FE AT OR, T2 AR DL GDGF 5
AT NE; e, Ak — 2 R 21 AME B T A
PE, A SCE B i it 1 Sigmoid AL, AL BT (E
BRI TR RO . YRR RS sR IS , SC

W) AR SO P Hh 255 R B U o
S 3Lk
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