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Abstract

In this paper,

we propose an adaptive histogram projection technique for dynamic range

compression and an efficient detail enhancement method which is enhancing strong edge while

reducing noise. First,

The high dynamic range image

is divided into low-pass component and

high-pass component by applying ‘guided image filtering’. After applying ‘guided filter’ to high

dynamic range image, second, the low-pass component of the image is compressed into 8-bit with

the adaptive histogram projection technique which is using global standard deviation value of whole

image. Third, the high—-pass component of the image adaptively reduces noise and intensifies the

strong edges using standard deviation value in local path of the guided filter. Lastly, the monitor

display image is summed up with the compressed low-pass component and the edge-intensified

high-pass component. At the end of this paper, the experimental result show that the suggested

technique can be applied properly to the IR images of various scenes.

» Keyword : Guided Image Filtering, Histogram Projection, High Dynamic Range,

Detail Enhancement, Noise Reduction
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Fig.1. Flowchart of proposed algorithm



Adaptive Histogram Projection And Detail Enhancement for the Visualization

of High Dynamic Range Infrared Images 25

= @8 [, 2 v 2ol A@E yekd 5 vk
Ly = Ipp+Ipp @)
R o R [ 8 Aarst ato] HE A
st dagse 7l S5 Figl3 2k
2 AolAe WA GIFY Mds 7efs] d9eta, tsoR

1. Guided Image Filtering
GIF[8]= 7]}.9] u}o] /\],315]
g &2 BE esl dEjelt)h GIF:

9J+= bilateral filter®} f-AF
dEg o] Ao JF

F

S F& guidance imagegti 2 ¥ A} FdsAY
T vE T 98 ol8ste] dHYS s GIFs
=9 ‘jr% % Blo} Sdst o] HAASS

£9 074 éﬁf 2ol A8kl AE ke Alsket) o] 3t
GIFE dutd o2 detail 34, HDR 9%, SHlAIA 5 thakst

qd A r°k°ﬂ/‘1 % QA AREE AL Qi
GIF:= guidance ©|V#] [ o} IH A3} g3he] #o4 A

RAgA A3 g9 15 k7F SA A9 9w w, o A
3 agk Hoz wdshd 2 (33 2

T = 0.1%

T = 0.07%

Fig. 2.

a;%b, &= A3 AT oy 1 A& 47 (D)9 Er
1
Tw| 24 P~ My
w iEwk
(lk - B (4)
o te
by = Dy, — appy,

9] 'dd—‘r Wy, ] oy gt ﬁéﬂﬂr T,‘i_{\l—o]tt],|w|‘—‘:‘ OE‘OF wko

A AFoltt. e a7t WiIg AAE AE 7] A3 Atst
srEt}, HFHom WA onX|o H&e GIF 279l ¢
= (5)¢] 27} 2
1
G=11 2 (af+b) (5)
|w| ki€ w,
= a;f+ b
o=—-%a
! |w| kE w, k
— 1
b, =171 by
|U)| k€ w,,
DRC 7|4 A&+ GIFE 9 9AolA base A&
detail 4E& B2 v halo artifactE H43}817] &) 23t

1 o]9)9] FE-2 lowpass ZEH S} Zo] A
glajof Ark ol#d SAe 3377 flste] GIFe 19 p
7} 3 Ars el e 2wl 2 o A ste]ok

(b)

(d)

(f)

Histogram projection result of GIF&DDE (a) result of GIF (b) histogram of (a) (c)
histogram projection result of 7" = 0.1% (d) valid histogram bins of 7" = 0.1%

(e)histogram

projection result of 7" = 0.07% (f) valid histogram bins of 7= 0.1%



26 Journal of The Korea Society of Computer and Information

=
2. 3™ S|AEOHY FdA

Skl A AFak ol ARbsh= ¢hale]Fe HDR Raw 47
of GIFE Fd3lo] WA FYU3g dynamic rangeE 2t base
AR IpE o) $34 S BESIE GIF it o|= A+
& 7HAastal 74eh S AR g "k Aldtele g
2 IxE FYH &3 ¥R 7]£9] GIF&DDEA &%
S 2EH B[7]S HEsto] dFS ettt

S 2ETH Fodd dAte] s ~EaRd tiste] deje] 9

Hz) = 0, n,<T ©
*)= 1, n,>T
n, = A oluAo| A intensity @' x| ol T

Qele] slAgkol.
A
61—/‘3 :rlzsh:]-

Aol 4
5t 2eH61(7].

2833 H(x)
4

ST

o
o 4 ()

Fig. 3. Adaptive histogram projection result of proposed algorithm
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mask(a=2.5,b=0.2) of GIF&DDE (d) result of applying gain mask(a=1.5,b=0.4) of proposed
algorithm
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