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Image retrieving in underwater optical imaging systems based on Fourier-
wavelet deconvolution

Ali Asghar Askari, and Lale Rahimi

Optics & Laser Research Center, University Institute of Applied Sciences, Malek-Ashtar University of
Technology, Isfahan, Iran

Abstract- Absorption and scattering of water and in-water particles are two main factors that limit the performance of
underwater optical imaging systems. Captured images of underwater imaging systems are blurred and noisy due to these
effects. Fourier deconvolution was used to retrieve the original images. Deconvolution is a noise sensitive process. To
suppress noise amplification during deconvolution, Tikhonov-wavelet filter has been used to deconvolve and denoise the
captured image, simultaneously. Simulations show that this method is an efficient technique to extend the dynamic range of
underwater optical imaging systems.
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*Tikhonov filter


http://opsi.ir/article-1-601-en.html

[ Downloaded from opsi.ir on 2026-07-02 ]

S Jl ab as cpl 4 az g b sl sads ools ylas
wydge Slo (Bl pgal el IFoul AVl
S 45 (F) sabul)) Ghamly oy Sl eoliil (gazs
5 abb e odd Cugdi gady b Js Slojpl yygal

.¢;ﬁ0‘°dﬁ1 >y t}S;Z

SVl Gamsly (> )9 g Caol | 6 S el>
odal ¥ I @L.: 5 oo oolituwl S ge-Bgigzs

|

S ga CBgigte a5l oolitul bond b e ¥ UKo

Sge «Srge-Sgisid by, 4 peal bk o
.i;uu‘ 03 ggLﬁdﬁ‘ \/‘ O X\ .
}‘OuXAT Cowdo )i9“a§ ¢;¢A¢§ 05¢nga oonlice 45')5i=JL¢n

b 3 T ,lade g Symlet?

S e ool 43T pgai b awslae jo by, o)

|

S5 4z -F
—Bgigts oS 5 sVl Sl eolainl dlie ol o
gt (8L, polal obiL gl Sege
oo sluas ol onls slpaiy ol 325 3l pgas
PB ot A g,y (ol &5 sl Gl S olis a5 el

&=y

[1] Cochenour B., Mullen L., Muth J., Modulated pulse laser
with pseudorandom coding capabilities for underwater
ranging, detection, and imaging, Appl. Opt. 50 (2011)
6168-6178.

[2] Prabhakar C. J., Praveen Kumar P. U., An image based
technique for enhancement of underwater images, Int. J.
Mach. Intell. 3 (2011) 217-224.

[3] Fan F et al., Underwater image restoration by means of
blind deconvolution approach, Front. Optoelectron.
China 3 (2010) 169-178.

[4] Wells W. H., Theory of small angle scattering, AGARD
Lec. 61 (1973).

[5] Mallat S., A Wavelet Tour of Signal Processing, Academic

Press,1998.

FYY

S S e oRadls YAy oLo.io YO LYY

e SH LT oad 4B 5 pgai (B) alal, sillae o]
GO e e Beigtes saVl 5l T SeeS
@ Gadg 5 oS Sl saz o b ppal S il 5
SaS 4y pgai poonile BL sloade ool ol o
039l b comlio gailin] o> Ol 5 Soge s

aidbge ol BB ook sl

T g bgjlwand Y

P SeeBgigms g, ONes (gwyn sl &
3 e VXY ol @y gz 5 5l pglad 2Lk
Gl pgad (Y JS2) ol ond azd,F s
() GO Lulg, wlal 5 0T 15 50 pe cpl 5l 0
AL
O 55 e w3 e g 5 VO Sl peal plee
3l oolaiwl S8 wo lawe ! il oalds (5,8 a0
Solie Sileics See |, AEST  SwiSl, ou,w
IVE g e IV g 4 (SaSTn g alee s

NG PRWIVEI YIS SR

&y PWCS Cakold .l 00l ools QL.M.,

-128
H
g
128
u(line/radian)
() (€2

25— e VXY olal @y aslllas 550 el Y S5
ey 25l e VO galols o pex Sl oad giluand
@ Ui S b az o 0w Gl b ol 5l ey pea
oo b g0 YO galols jo ol Jl &b -z YO dB (gadgs
S R A T R P D AU

Srmly ey SeS 4y oal

odds LSl pgal 4 (cwslS @jsh b Adgl o e
Asb YOdB 4ty 4 JLKiw Caws a5 (955 4 ol

Y US55 e YO ealols ol bme Jl o


http://opsi.ir/article-1-601-en.html
http://www.tcpdf.org

