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Abstract: Dynamic range compression and detail enhancement are two important issues for effectively
displaying high dynamic range infrared (IR) images on standard dynamic range monitors. Sophisticated
techniques are required in order to improve the visibility of the details without introducing distortions. To
clearly show the highly dynamic infrared image of sea background, a high dynamic range compression
and detail enhancement algorithm was presented which was made of three main steps. First, highly
dynamic infrared image was enhanced by a multi-directional Laplacian enhancement method based on
gradient edge information, and the first order gradient image smoothed was combined with multi-
directional Laplacian filtering to enhance images. Second, the dynamic generalized histogram information

of the enhanced image was obtained. Finally, the gray level grouping method was used to construct the
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mapping function, which maps 14 bits intensity in the input image to 8 bits intensity in the output image.

As a result, infrared image with low dynamic range was obtained clearly. Experiments on a large number

of sea-surface infrared images were conducted. The results verify that the proposed algorithm can improve

the contrast of the image, effectively enhance the ship target details, suppress background noise

amplification, and avoid the generation of halos. Therefore, the image with high quality was achieved.
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Fig.2 Multi-directional schematic
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Fig.3 Enhancement results. (a) original image, (b) histogram,
(c) 90th line signal, (d) 90th line signal(red) and
enhancement of gradient transformation(blue),
(e) 90th line signal(red) and enhancement of Laplace
filtering(blue), (f) 90th line signal(red) and the result

of proposed method(green)
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Fig.4 Dynamic range compression process of image 3(a).
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(a) Original image
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(f) Proposed method
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AN | R TR AR R — R RZ RN B bR, B 75
SRR B W s A Sk R AN AR - g s . K6
W TZLAMEMG R AT B AR AR B2 Y I 5 i R Y
TR E G L B4 /0N | SCHR )y 25 78 0 s HeAt v N g
% PRA AR 154055, InTE 6(f) Bz , K6 21 A
F S0/ BARSE , i USSR 84, B/ 7 2R
RIS S A RIS, W 7(H B, SCrh sSE st
FIMRITS 5T A/MILAR B AR, 58 20™ B B br
(R 1405 2303 ) ARG 0 1) e R 5 R 4N H
i, 5 v UGS FE T, AT AR A

SRS UESCHR T VR R 2 FE R A R
WA AT F BRI, 45 SR AR 3 iR, ATLAE H, S
05 %38 47 P T A oV 1 b 40 A RS 4 Y
CDCA 77k ABFERTE Z T g ik, F—msfh
PRSI T J A S i 45 A B8 v 1 7 FHATF 9

K3 AEFHELIEFAR LB (L. s)

Tab.3 Processing time comparison of different

methods(Unit:s)
PE BF& AM CD Proposed
DRP LFC CA method
Fig.5(a) 0.0107 2.7672 1.996 1 6.5270 3.060 2
Fig.6(a) 0.0113 2.5142 2.688 3 5.8056 2.4058
Fig.7(a)  0.0539 2.442 7 1.8249 8.903 5 6.3829
3 ERiE

1o ) A P 457 1 20077 15 5 21 A0 PR U Y
(RO ST Y S TS I A B A I NS R E Ui
/TE 8bits R Bea b, SO R I T —Fhm sl
SN DA D& R ERy LRV i PU S SRy Kl S
Z 77 ) PR g PR 45 A R I R R, B T H
P T SO TR, AR I SRR YR
DL BLR ™ A 3 T ah ) CEITRIE B R
IR E LR 5y AL T VR W I 2, 52 BUXT G RE 1 5
A PRI 15 5 S 25k i i 2 il i 7 5
LLAN R Bl 2D R SE SR, BRIE T SO AR A fiE
UEAT AN e IR, B I SR L AR 205 {5

B RGO R TR, SRR A B, ShAS B
K> X 28 % X5 AR N RE D s 46T
HeRext Helt— s e fe
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