[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

d?&bwid»&.u/ﬂu“/uzgﬁ,/“'

129l cuws 6 louds (g Jw

_—
il
A
_/)',/ e . Vol.2, No.1, Spring 2014
’ W‘@b 0o-VY

(MBES) ¢ posa jailusS| saocsls ‘_g)LoT o310 0 9y 99 duw Lo

f . oY . Yo . #) = . .
S ki (S e Fege S ¢ (oS el Lol o LsS Sl elows

Oleal olRasls )90 31 Gromiw ol )| owlis IS gzl - )
Sleol s8ails (550455 09,5 JLoliwl =¥

Sleol oBails )90 51 roxiw 09,8 JLoliwl -¥

Oleial olfiils (5)ls pasdl pwdige owlis 5-F

VWAL Y0 sallie Gy dyb VYAV Y allie il b

RS

Sl 4Bl S Rt syl Ll i 50yt 5 LMl Sl slymt 3 Sl5mates 5 b, 5l o0lind
5 B Hlojen 5,Sojlasil a4y o8 a5 cunl Gge slapivnew aloax> 5| (MBES: Multi Beam Echo Sounder) g paiz jailwsS|
5 Jo i a5l Sl Ly 55 3 s S Al Lnppimngos (5l 3Bliion el s (25 5 gm0
Lo )lS o rtaten 5l (S auled 8l )3 1) (e 98 3b) s s b g (B 4l 4 s (125 e DD
Sl B9y ol jo el oads oolaul (glasgly (Siwsly 5l alises Gladlas ;o jolate oy aS ol Sligu ) (3uadS 5y osls oyl
5 Lngi  sasly Slymeeis it ol s 45Ty 99,5 0 ol ol Fiomey S e Slogs, £33 oSty o Jobo 59 85
adlae ol jo g gl 5l et Lavosls ol aSogd o sloiiig cplplo os 5B SCS& Glgw, g65 50 (28ly Ol
Sleole ol Ly Lapl Serwa GLail (V 20,5 o al)| slasgl; (Saly 51 Bis gly pl Seta sl ;o 5kl by, 90
Loosls lapl,S g 350 (2 (B3 99 52 ) 908 (310 Jgeol 51 ool b gl gt Gl (¥ e(s )bl gl gliss
3 Jeols zmbs coles ;o aigd Budate (a2 o sloosls) S8 (B asgly SO 0 Waosls pl Seind 4y ol 4 Suo 3 abblay aygly 5o

5355 oo Al TGSy Lol Jlg ailssg, slaosls p jspe B9y 99 silwesly

bl sl ysletS gl S e Ll slaysly (Sl ( 85 2 ggo Dol (MBES) 155 paiz juilusST be3lgunds

*
AVEEVYFEN @ oS (6,10 At (sdigeo 09,5 ¢ mwikifn (o 0aS il olgdol o8 _ils o,z 58 & «93l3] Hlawe (Hlpaol : 00isS alSe oaiu s
SAVYEYYVOAR : il
Email: sl lesani@yahoo.com


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

RSN PNV PR ) SO SN B S | JON
5 Sl b sl el b gl sl b 6,500 asdllas o
e Alidee Gblio 5l e 6 25 la el
ANURE ORI IS B BPSVUIETI5 PANTCEN § B RS
S50 sbe e IV] el ooy alosl (gama IS
slaosls (oamise )Ly g saie W o138 asbew)
IA] cal a8 5 & g0 gy Syl

&Lm)ml)b J.ul_: Cod (D98 pais )..\.:Lw;‘ ‘_ngoolo
3 5 oK g5 slagXl ‘ulz.c @S ol sibe
@ lizee DYl jo aS aiil o slagly (Sl
sla eyl dbges gl camloods aslllae Ll &l 506
g deloo 95 o 5l (Jlye S (Foo 2 SL
L8]l oass 5 @)l jius abolis aygly ar ol Sl
K a5 skl sla ol 5oz slaps, oSl
A Ay a S s el )l g Sl asile
Solel @95 4SS b puimman [V o] 095 o coliiul
sloaasin Ol jlcslasgly (Sowdly 5loslanl L K
Gz slaJas il b os5lenr ot
Cl 00 pexs EADK” 3 ADK” OM® Jue wiile
[y]

Slgw) g9 S S Jsb &S e
GoudwdS gl Wosls cpl 5l oolaiwl S co s
aSly> wbls walgs oljemay Jlgl 3 o Saoes
B3ly Slpess g gy Slagly Slrass o g e
el DY s B S Slgw, g5 40
S S350 eSS Sgne jslaien
Olusal  Cawbige drosls pl 1 eolaal b
3 e Losls 5 03k Wil g5, 2 2logsilon 5

4 Composite Roughness

5 Oliver Model

6 Angular Dependence of K-law
7 Extension of ADK

[A¥4

50 Slelbl (5 59lid uwsigo — Siudg ju Sole oyl

1P Jlgs @ Cun o jloud @ pgs Jlw

doddo —

Sl Laailog, 5 ol o domgildl jws 5l 4t angs
(el o6 9l ((BF g AliSie sla )5
4295 35 0)lged g Sl (swdits S35
J—doaa 538 0 .cwlong s oo, e ids
5 DM el (il s 4y Lol (w20 pas
sleslaiwlog, ol Ll .o bloy o oYL a0
'z palagSTasile Sy sLapi
5 b ac L__acsls &S (MBES)
e U D R Bl of SRR
S g dgne g 4k SRl wilei oo cls
295 oz sle,ilugST V] el axsls Jlosa |,
4z > PO BP0 I slagsly mos so3le o 1) (2ol
(a2, VO dga > L ol 5l 699,3 sLly)
o 9 Jl)l (GiS ES o slaial p Sges Ojga
St 3 (g Bos ipge SAL) (SIS oo Sl
iled e S Lgil 9,55 laide 4 az g L,
ool s S Seg5 aihi a gy slo wledlbl ol
9 Sd S ol a S o b
g s LS Ll yo 5l (Ssed DMl g5
9y 99 4 Dbl ety sl o98 pasz jailegS]
sl Jolsd Y ggls Lls) ) 0iS o s
B9y 20 U dngly 4 (AT mae Db (Sl
Ll (gu0adS” 5 Sliges; €55 iy Sslome Jolsd

I¥] 5,15 o 51,3 ool 840
Sl 50 (2955 Wz HlusST glaosls (gunandls
Cigas 6l sl 458 8 15 anlllas 5,90 YL 5
EF—an cmas aSd | oolaiwl L gaua S
echo- sLsosls Ly oas a5 [F4¥] (ANNY'
o [0] Lajle s iy Lol . oa waveform
alode &yga (MRF) G L 3oLt 0355 ot

1 Multi Beam Echo Sounder
2 Atrtificial Neural Network
3 Markov Random Field


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

cee LSJLDT u.u_j')_}.: U‘”BJ 9> O.u.uln.o
ulyBas g LgS il oiloww

2 @iz pailess] sl &5 Ll el
ool )90 sblgy 4o a5 CuwldisSa oolo 6)9166.?
&S e oy, JWS 4 e Wkl LB
a4 (ol a4 SGop) CdonS sleeols ayjer IS
Glp b o0 Koy (5,90) pSads slaosls
wsly o 59 9 Wed aly I JEe ganandls
e mmal b Gl ey seas lis (gglite LS,
Gagly 4 alwly s bools il pzge Cald
Frosblyy Sl Gl Jie 5 gz e 9y

Sg avlez sl a SGop > o
Sy or o Mler ey 90 Wlie cal o
Gl pehied (pgipair HulegST laesls
090 sblsy gleesls o lasly  (Sly S
Dy go Sy
Olged by 93 2,0 s il gl o b
3eslaal sl Ll wsjle slasgly (Sualy Wosls
SrSoill (ST n gae Glagly Gl LS,
Cpy el gl o
ool (hgy 90 2 B elel 0pS e 8
Jsl s o il elSyes Ll
Pl s 4 iz bl glaosls ol Soiwn
ookl bl ol 0gd so o035 &z e 4l
P9 Py S e Doge b A laplias
ngas Ghilop yo edlitul 3)0e ledy, 5l (S
2 &S aibee
20,5 oo (g 5lwonly
bugi ool Syslaer aginaiz juilusST slaesls
als Jls albsg, 5 EMB002 i

L e Slgw, olsn U

agly S o

s Slgw  sleesls s,
I adlhe ol e

g oo oolaiul
Qs i 0 g dales 5w O Jeld dlis ol
S dpee W 0 5 by s Jeel Ole
Silw ool il o 29 Sz jalugST slaosls
5 ol oy @l awlie 5 ool (g5,

1 Histogram matching

oV

s BA> (gl Dldllae S 0 20,5 al;
S pa¥ P8 g paiz jailugST slaosls (slal;
Sad oS wiS e olo el ol 005 e eolatll
el 3)53 5 dgly oS b cesliie (A5 zge
L lagly (Srmly (snoys @ alaly ool adien Lol
ol 4 Sy 0,95 0 sblyy yo g eo e plis
sl leis 5 Lud Cdlb moar ol Jloc!
Iyr]

swools ganadS gl 3 aldlas 51 S5 50
sl L Jld sbp g sl
e 5wy So e aRie eulii S
Ll o cwl oals oolwl o peewal (5,55
ol T oSile 5l i5, glsel slaesls
49 D wlosel s §p dwd o gl Sy
(3osnS sle] sloosls GuanandIS gl ;%o aslllas
35 coliul ganadS gl by, men
ereal 3 Aoy, &S ol Ol il as Selas pl b
U oslail 4y 955 0 slo JuSoy slawi Lol jo 0l
oo b slite LSy s L) aBlpes 5
Olsisas (635 o 9o ard lulyy clply ol O
osls cpl .cd,8 Hlai o osls gl Jboy ase
S il 50 (A5 p sl TSl Jol>
S S g @ly o aidhoe aw dsks
laools ey 51 a1 2 ol L3 i grons alie ol
IVT el 00,8 oozl Llgs S o

OXe ilie sblg 53 @ paiz uilesST slacsls
S 0500050 |y g, 5l (Ao glgil gy 52 g 009
S 5o b Ul o aalys S5 s sl 55 o
ey o sleeols wls Ol iy o a5 il
Sl )bl miy IS5 S cbloy s JS
Iy gomadS mls el cpl 1n5 wnsl asl
laugly Sl Ol 6l wled o pedd (hgws
5ol S Sln g
Camlbion 9 Cod GBI @y @y oSl e
S5 n gleel el sl 6N sleby, JLisa

g leools


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

A (0 ASleaid ;51,8 Ands ags
Sl 5l oslainl byo &S zokaw 5l oMbl (6l
Jdoan it ol jlhoslitul ojg pal 0Bl oo (S0
o i3l 5l elS 5 ailrdan Sledbl 0,61 oal3

Dol el gl lesg, nlo 5l e a9

VAV 4o, Sll 1o oo iz sla,uilwsS]
Siidge bt Lo )5 (6l g w38 T joeds
19250 s ol 30 1058551 sy (slos S
3 610 At (6l S92 g0 i (p A Ay
(Olorer jgbay Cuwl HoB oBiws (pl el yius
3 S—ES e DAl 5 (Bes) g0, phate slaosls
ooy Ve 5 039mm5 |y o s 5] sy e
2l sladlo jo aes aobs 1) Sl s g0 adlate
§ S S Sl (gl I
S R Ee DA g Gee (5 S oIl SIS )8
Dol coloas plol

L oga lagp 5l oo gl (V) Kb 4 4z b
Slogin g Sl (85 jeme By b g 0 ax 3 Y
(el s Yo ) Sty (sl (gl s

g |y Gas (g S ojlail gol; olaws il IS
cole agp S (LY. :3/9_‘,”) Ol o
NlwsST L ol yon ol oo o0l 8 L Jobo 4
S50l s (oliiumdos lp 5 (oS Slapu
Ko ""i"“"} BY ] GPS sl ..\39)‘540 )&g G
Sgo ks (61 10005 68w SlalS > S gl

Dol Ggo ce w5 pSojlasl olSiws o

(MBES) (o9 posa juilwgST cabld p awadar 1) S0
ol

OA

50 Slelbl (5 59lid uwsigo — Siudg ju Sole oyl

1P Jlgs @ Cun o jloud @ pgs Jlw

23,5 o0 dl)) ey S 5o xS Azt ol 0
Bsy95 9 Jgol =¥
Lol yimne 31 Sladlive 59T go —V-Y
odes i Gidgy 4 azgi b il oo a5 jghailes
Galiee Leo )5 (rizean 5 ol asg (oo rla
(5"‘9‘)‘9 6Lme a)‘g_.o.ﬁb ‘Lé‘j J..\_M J.ajL.a.: 9 laasiss
3,10 099 Lol i 51 G=ds Sloalie plel sl
33 6 teS il o S mhaw b anglie o Lol [VF]
‘) Ao J._A‘j.c Oy MIG.X_AT Cowdo LQ_V] Sy90
)‘ ALl L..Q‘.J ! e.b)_s p.b‘)_SJ..\.M axllas 6‘;1
slsr SB35 5 $50s8s90 (T8 e L el e
Al e bad e (O] yias S5 o sl JUT) Ll
L oadal) o Sledlbl iolaalin plosl U ol pla
39,5 50 w2l % 53 ol iy 39 35750 olge Sliogas
[vel
Lol i 5l ()10 pals by (i pol> Jl> o
Dol o o 0y IS,

Slesy Jolds 4 (Fomo ) SiwsS T -

5,1y 6,10 meas (LIDAR) (5,5 (oo Gas

Lol slo,lgals (g el

oSl Wl (SBES) 595 5 S5 sl jslsST

(MBES) o155 > (sb,0ilusST 5 (SSS) Lges

Gools a4 lpdg, oyl 5l Jeol> slaosls il o
slaas ;o lalas a5 D93 poolioms (6,10 pdigel 4y Sgasne
s el Gl Jl s aGls y yo gol;
Gt blis jo Lo slojleals jg0 31 yromiw
sle—ig, g [Wj\?] A 00, LSS Hetate cpas
Sl s (@gismg nolai jleslinul b gl S

1 Single Beam Echo Sounder
2 Side Scan Sonar


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

P LSJLDT u.u_j')_}.: U‘”BJ 9> O.u.uln.o
ulyBas g LgS il oiloww

SESEB 08 Joe 10 00,5 o dwlxe 0) 55,
] ) 9 ) Ja_"g) )JO'_M =Y ‘5Lo_~u‘) 30
s ol Lol 5l eolial Uy ol ol

Dol sges pbandsa

5x = Ré, (F) b,
. cT

By = :gﬂi’ég () alal,
by = coste ©®) 4k,

4 azgi b S (g0 0595 p s haw 4 b (B
sl amlgs glate [Ld) zlaal (] 6,05 £
Sros Ay i L (63,55 2 T =2l 5 2
i e a8 33, S ap Jl) e
0,l5an i (1) i3 2 zoo Dol polie 098 0 00l
L oo, 5L Gae Lol jo Jg 5)ls oled aose8
il Soo sl Lyl JSi as el sy &ly
b o 1 lamsy @b ol S5 i 6l
oS ladie jetaieay g a 28,5 o LS oo
A8 05l g oliwl Vo oo 5l S>eS polae
((BS) 50 e e b ol & g 9l

S (50

E5 =10 = logy! ) 4\.]@.‘)
03—y od.lf‘).; B2 T g Dol IS 663)5_.@)0

C[/) ;A >‘9 )| Sy 2o ) al old )O

gl 4 (6392 gge Db i g (AB) o (gws 92y 5o
5 S wi—5L (UB) Jo o 0>y
AB) = (s 0=y ;5 S ply (a5 5 zge Db

DAL 50,5 oo iy o5 5 alal b

§ =10 logy, = (V) alasl,

(S o S 3lmdae (gl Jslate g, S
6&9)_9 T 4\_:3|) aS ol u).uoy ug.'lﬁ )I solawl
S 4 () ol el S 5l esliil U 1, (@)

1 Backscatter
2 Intensity
3 Strength

619

610 2 2 gl 9 (P G J9—o| -V

1§ i jailugs|
gD s 003 (V) S 0 45 polail o
oo sle el et S0 3ee (5505l sl
L o9 oo 00lal (0) 53y argly 5 () <oty 5 28,

Dol T cans T cusdse

R=
ailsdg; i
2sin 6
(S LS > e ) Og08 S ) (658 oy 1Y S
Y] v,z axiwo)

i Ol g S )0 € Sy loged & (50 )0
Codge Bl poiiins a3 O )9 g0 yrens g I
D0] Wl cowss (V) 5 (V) Ll 51 alais

ing = Lo
¥ = Rsinf = ; zing (1) abal,

— _ &t
Z = Rrosd = ; cosfd M) @1)

L (5X) S S o Sz o bools SIS 08

oty Oy s, 8l glasgly sligg 5l ooliul
Syas g >SS 98 5 (F) el 51 (R e
3 ezl U (F) alady 31 (V) a5 oS o s
Sty 0) 555 20515 5 (T) oo S 5 2 ey
CS oyt y Ogas Sz > SeSES ;08 0 o
Sl S Sl L sloces ay anyly oS
Ot 5 a8 0ilge Sl 0550 el Gos dwlxe
3 5 Sl Gl JUKws SSEE )08 b (g5lue 2l
slagly sl 5l eolinl b (0) abail, 51 > o o

asgly 9 (H) yw 5l i elas,l «( O ) $ 3 G050


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

5 (W) 5l Lo Ll pgo 5 Jol 450 4 S
3,50 sloools 4 Sl ay a5 b .l (O) il g
iS5 zoe o, & al polae eyl jo colau!
omle 4 e skl sloyglias il oo akaii N sl
9 e (N s YL AT e (Vo) 9 (1) Latlg, L
K ol a8 Gl o0 Gy o5 (V1) alayl, b 5
IV el jolss gas e Sils o 5o

| =

u=_XLBS, Q) el
o? = ZEN(BS; — u)* (1) ab,
.f"l'k = ﬁEF\LLBSIrl (\ \) A.L:)‘)

AU e | Ll i ol IS glayal )y
Iy Go—imd S s e izmad g Cwlools ), 3
31590 sLlgs 5o plasebl JoB slaosls a8 sl
I s L) SGop slilys sloosls lgs oo ¢ pmols
Ols=ie &8lg,o 90 sl 5l Jitns deil js8 6
L ‘) ﬁél_i 4 a_i_:o).: YN ‘_g)l_,oT Lng)sL'l_&f
olel sloysliisS A Jsgome cal)md g S
“_:Y9_Qm <\.»_~.:L7Lo l_> 9 sls S )99 GI_QOQ‘O
O O9—ad Zu—al |) 4_b9.}).4 Lg)LJ ‘_gLas)jL’i_&f
Wi 93 b agly 4 (Sils Sl ol sl by
45 gz e gl 4o by je (o emleiion JI o0l
G50 5 SezsS  ablis agly o o beosls loa
45 Col ol 4y 405 5 S sdgl) S 4 by
oo S 5l eolaiwl 45 caslosls yliad Slaass
Lol Jotme ol o b K00S0 @ b jglias” sl
Ao liia S guale i LS gla ol o1,
Gl A58 ey i Lo gl il (L8
GL_A_A.AM-; Che—wo e s( 9 Lj_.'OBJ.)J “53;0.;)
o2 4w ) 1) blalezrainr el g ol nle

1 Grazing angle

%o

50 Slelbl (5 59lid uwsigo — Siudg ju Sole oyl

1P Jlgs @ Cun o jloud @ pgs Jlw

VAL 85l oo ansly
§5=10x log,pu + 10 % logy, (sine;) (N) alayl,
bl 5o go—e b5 2 g s (o ol
Gaudils slal ;x5 LS laie ¢ (27 dB) cosl azays
Oeld adal, (F) Ui j0 anl o il 8l Sligas,
HOle 95 61— (99 3 agly 9 & )oY

DYAT clonss ool L

p——
——

— 1 = -27dB
50! —=ep=p . (-5dB)

L 4 ‘ ‘

20 40 60 50 100
AR e g R Al

P12 (S) S 1 g il (g ol Ol i Y S
DAL (& 0¥ 998) 509,58 argl s
@95 =z sl jailwsst o (a5 glsel (gasels
SLaS 5 asle el o S Glgaw, Cunle 4 atuly
Slogas 5 oy 5 62 Ol s (bl
Slgi e (S  glsl Gl LS crlnle S50o
‘d-“‘[“‘j é‘l"‘.j 6‘)‘3 duj,w é§|5 dubo Lga.uu.,.la I
> 5o @l S 4l asnair sle,uilegs]
Ay on L S ol 5 3 55,0 5 LS sz

w23 )18 oy p 3550 1) Slgmy (VL o stle wix
9L ol 2 ol (g kol prazaas ~F—Y

walisn gloosls 1 >l Dl S s jelatea
2,5 4S5 Lyl Jlao g b U5 2 olgiss
SS—b o (2l oSl S ojbea
Ll oz Gl 5 950 Jlwixl oy @l
g (5w Ll S sls el )y w s
325 00— o 3 Sl ol Gl by o
Sl (S5 S ! s o
N S RPTEPSCIN N A SIS LY C PR F

wiil oo alizes il e LS)L"—‘ slo)gliS (595 b

BS,


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

cee LSJLDT u.u_j')_}.: U‘”BJ 9> O.u.uln.o
ulyBas g LgS il oiloww

Wosls 4 1, Jsl gamea (o0 Jtme ol pd (s
o LS Ca b 4 S 9o 40 09— Jlosl
Sl o 45 olmodls (sl (85 go—
L oo pemeas sboosls sl 9 B0t L wigdh meumeas
b ga yolie (V0) alal, b cigds ools iyles BSE
S ,gliis 5 wis 5 o Jlasl osls pgo (gaiws (9,
33,5 o gl Wil g 5 Jol e e

BS¢ =a.BS,+ b (V) aba,
slaosls g5ludley an Lo ye ad> o (ol ipgs o8
Loooly Sl a5 5 50,0 .ol ol a8 eas
il ) sae Lot (il ly g+ sae (g 5 Jo>
Ll 5o Galpbis g ool il b o 578
AY) s (V7)) Lalg, sl oslazwl L1, L8 al> 0 sloools
5 oSl 6 g M T s e S ol i JLos

Jj‘ ralj W )l o= r:so Lso.)‘d )L_a..x.a d‘;.}u‘

Ivy] acsb
(BSE-u5)
v = TP (V%) alal,
x=t OV) aba,
&

S9iS 95 ol matly > oo Loxis] )8 tpgm o8
(M=) po—m 4y yslitS (uilo)ly 5 Sl
owlie o ,85 L ools aws 50 12 a5e8 mli 4y bgyye
A ollws o Al e groral sl cplple Wed S
peplg > 00l Jlo g sloosls b Jogome dws g aolro
O adal, O oles 5 VA) el sl
aluly 3V olos an Jol abaly (s pgd ad o jglias
¥ olos an ol aluly (oim pom adye pliaS (V)
0yl (Jotme calmd dlons 5l oy il o
(YY) adayly sloolai _wl Lo 1) pgo aiws (slaools

S e

¥x=c+bytay (VA bl
Q) akal,

xt=c? 4+ 2be.y + 0097 + 2ac.y? + 2ab.y? + 2yt
(V+) alal,

x* =+ 3ty + 300y 5.0 +3act.

+ Eabe, ¥* + Jabt.yt + 3gfc.y + et by ety

71

SYolas o o2 g aiyls gloads ymad ion 51 LS,
milo b daglabezai 5l eoliiwl b .ol Lol Ll
Sl 99 lejes &g an GlgS e oo 5
@) S Gl )0 0,8 meai ) gl g Sl
2,0 DY gmme dlasd i g ladezais gm0
Lo 5 90,5 o0 (et pglidS (g0 4y az g5 b al> 1o
Al el o colaiul oy O oz ploi
3L 090 cBo e an at s (K0 oo )5 o
Sl LS salaly ol zals 1) ez Sl lgi e
7250V 5l iy 4y Ly ladezaiz (gal
awloas sl
Crg + oy 4t )" = (VY) abay,
D Gt i) #

0t
A5 0 50 Lmosls gl >y jbs, ool o
g o0 JLio
L ool &¥olse olfi s Sy St sl oLS
Sl Bon 0,5 (b3 A) Jo—tzmo 90 g adoleo g0
S ol s galal, Sy adoles s
gyt 3l ool b 1) (He) gl ass gools (yeSileo
e g Ao ol (S5l _ea_b g2
(OF) adal)) oo o Cous (Hr) gm0 slmosls
Jols aS el s 8 g 90 (g4 ,0 3l pgo dloles
FUK SRS (9IS NSRRI SO FEX SRR < BOX
Al ol 05 Jlac! o 53, Sl paalys o
(OF) alal)) sl Jol abaly pgo olss &Bls 5o
(\Y) akal,
r.r (V) akal,
Fably 99 adsl polie @il o ile JSCi5 sl
Lol i L gilae ((le 5 i) Jotene
g oBws ml o L G S50 00 48,5 S5 5o

Ho=a.ut+b

=a’.ul + 2ab. u, +b°

I, Loosls S5 S5 oyl a8 o] ¥ 4 jo poless 5 jslace |

250 485 (Silea LTSl s 5 002 ¥ 055 4


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

Jgmso! bl y Larosls s bo] zuiai —F-Y
ryai o310y

Slagil gy 4 55k, 80T bgas slaools s
ol 65 L plssas 1 Laosls (ganands’
5! Lyyl s plal (it Ly ganY) el (o3lo
wis—> o=l 0 oS sl il 4 Lo
LYyl coils] gLkl 5 ' Lapl Ssis 6jlosluos
S Gl ety ol gt (S3len et
S oS gasd e pslie sosl J57 50 Laosls
Lapl S i il Iy 050 o0 Jlasl ools aiws
Sy ooty ol FTotunn ol (b 1o aS Col Slles
L S obal L Jul slaosls b 5 ngad o silej
g oo Pl iz yo sloosls ol S e 4 3Ll
Skl sl i (B3l Jo—ol )0
72 Sl e gmg @S Sl bapl S g
aS sloals A cgamme ;0 .00,5 dculxs oold dcgoe
Sl «(F) S8 4 azgil 05l memmal Sl oo
Y S-S W 0 PR gPP-XYSP I K U —
L-15 w05 j0 (oS o oo, ol e
2360 —l»
S Jaie) Z e ; gl ey, 00l degare
H(Z) rlp oo @9 e (525 2 o (o)W
6l ol Baa (YY) 5 (YY) Loy, Jail s
5 oslil U a8 ol ool Lapl S5t 3llal
G(r) pol—be slila—H(EZ) wg—Sre Jra—0
Slemas o1 Hlacie 45 pulbhccws gon> slbz 4

2oz 2 ,{)'93)“ S0

b &Lﬁw‘ Jj‘ oolo dcgome 4y JTuomal )1.)(6.4
99,9 sools el o o Ojleay ((VF) alail))

D Jflas 58,8 b o L wosr Z lawg' 1
IVelsgs sl

G(r) = [ p, (t).dt (YY) ala,
0
H(2) =I p, (w).dw (YY) abayl,
0
1 Histogram equalization

7y

50 Slelbl (5 59lid uwsigo — Siudg ju Sole oyl

1P Jlgs @ Cun o jloud @ pgs Jlw

BSf*=a.BS} + b.BS; +¢ (V) abal,
slael Hles 3l ¥ gamme gadgl Jlade gl b il o
Sl 8 0,5 azgi b e S o0 ST S al> e
Sz sde Culoo yeudell (S T Ol b Joeoe
O lacie g ol Plas 5,56 6 o5 Gl yao
len Covty @l ced g s 5 903l L

OO S3 sl 7 elS omlieslez pLS
A borye () 2555 @15 polex a0 slojslias
Sz b o al> o ol )0 all g0 o0lo s g0 o
(Usezo)loz 5 dolas jlez) oz dolas oy S
3 Jeols slaosls an 1) Gilousal el po puss 5
S 0o el bril ) pealai e Jlas] L3 al>
Jol s 4y pgs aiws sools w595 ml s ol yee
Sl ol S0

ety J2 e )3 wollas @l 4 4z g bipay o
0 s asiye sl |y 590 meomad 13 o5 cal 5o
oo L iy 4o slo sl 5 eols ol
L s sl o 251 g0 205 ot
|, 0y Comad g3 o0 (g el )l yo ol b
goaloaalol JYL a4 5,0 slo,gb i85 4l
L8l e (g S

099y o A4S Sl 8yl dg g Lol o aS GlassS
15 45 oo oslitl Jgome ¥olee oS 5 55
Sy g sl ol SYolas olows b Y gpome sloss
- LS| Jogme S o HoliiS 6 Al b
S by Sl slaiel alies J> 08 (g, 008
Leis DY ggame alidl (g (0] )0 &5 el Sl o
YU i e slo bS5l oolaiwl Ly &¥olas olaws
Loosls am abg po grameal (g 9 32l oo (1!
S5y ot §| Jmole @l Ll g5 e Jleel
Ol oy a5 (plaslis | o 4 oS wad o0 a3
S 5,05 51 lizman dey ol ol SYoles b
Az 0 g2 g0 DY olee (o rendy clils winles
Sl yoip a8 Sl oslit il 9oy g 4> 1o



http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

cee LSJLDT u.u_j')_}.: U‘”BJ 9> O.u.uln.o
ulyBas g LgS il oiloww

z=H™[G(r)] (VF) aka,
(<l (<)
O R A 1 ettt b .
Wl H@
; I 0 z
L-1 0 )
@
1 ) Iy e
Sk+———=1*" H(z)
0 ) + : z
0 Zk L-1

i CblS () HZ) o b @allae g 4220 Sl () G(1) Jaosd bsk Tk bl (31,57 (o Lod () :F S
[Yflabgspo zk assk 3l

(0) S i il ol pood (Soa-S 03gasre

So g2 e g @S A5 e plis

S o Laosle Ly oS o ity 05290 polie

Iyl (g yo 00ls

bools -¥

S esam onl yo slllas 550 Sleby, siluosky sl
sl oa oolitl aile " g a5y, JLges sbaosls
ol i 395 3l larl s a_lsog,

55 e 9 e S e sgai aS cenl |l ailsos,
S5 ys0 Jled bys a4 Jlg dils0g, 04l b > wils

oladl e plo sy jay (ool (bl jl ol Glsieas s
20,5 oo Cblas

2 Waal river
3 Rhine river

s

99 4&».3“ J}‘ Wl )_E.i ) ..\_>l.: ‘) b0 64.»& 99
il Gl Ll jolie asels Canl o 00ls degoza
Dl LSS Ll slass a8 5o o9y (s
095° 4 9 099—e3 Jlo i | Wosls ol oo jolaie oy
ol asly Gl aelo U o0 VB 0 (o3l
2.9 iz HailugST glaosls a5 canl 4S5 p0go
o3l il p 8 GloScai g WSk oo danS O 9
SLelS gesd o5 Sl bl s a5 olie
5,5 wedlys oolitul algds | punds slaasly slass

i3S o i s ol 1y el ey
alie Slodec 3 spl Sen gl len
b oo ol S gins a5 Solay pl b sl GLLal
Lo (o amjeh) dil ar iy o SleSh an s

1 Bin


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

Gy = H[:l.j]

50 Slelbl (5 59lid uwsigo — Siudg ju Sole oyl

1P Jlgs @ Cun o jloud @ pgs Jlw

& fodd o) rosd  Jlosorl me3ed

0 ——t
La® glaEa

i
ditar ylaga

=y

&5 0 Ol el b S0 O )gua (omomi 2595 U g 55 0590 0010 dcgamme (omemi 2 jgF @0 JSb

. ,l. A

ENGLAND
J'.

HETHERLAHDS i ~
FRotterdam 7

—

e o
s

F L
[
Rbine '
PMain -
no
L 1 "-ur !

il Jlg dilsogy g (ply Alsog) peai :F JS&

5 caste Sal L e dakid 5l 255k slagi
b e (Home o 4 by e Slvmal Jlecl
Sy o le—3 ggl> Laosls s .[VY]
— > @l oy e 5 S b
Sad e ey ahads Gee UTM s jo
SLedbl g o od o 2 (S5 2 Ese o,
V) S o Lel 5l SrgS Coond a5 ol S50
g go 03 Gled (ldlya (556 5 Job bl
3 e sl slosls (nl 4y Loy e Sl lo 4
w3ls A s 53 2 5l 5 e alowl T lie o o
dSg 3,90 Lels castin] as G5l asT, 6 polie
Uas 5 o L aibwl om0l 45 04 o5 i

| od.a] Cowdy

3 Patch
4 MATLAB

7

= iz HailugST olSiws I Jol> g slaosls
YooV Jlw ;i8] o YooY gl ol 5,58 ol
S eS Ve dga s Jo b an ailbog, cul 5l i
G0 assei b Sliogas ool 00l (55l aex
G2 g S Ve e uilS 2 sl cdjlee olSiws
o 53 53 RTOF 5l Gl o 4l 5,5ee -
FENPUET TN SNC e N
bl 0 g5 B a0 V.0 V.0 5 gl aygl;
=9y L] o eolai il oo slmools
oo 552 5 Wil gn ez ) 805
Sl ool al U . g oyl yodIS colScod 4y bogs o
oo adlyl slodig, (gl sl ouis ploxil 15810 5 oyl
obod =5 il 3l Jeol> ools aiws 50 il

1 Kongsberg EM3002
2 MB-system


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

cee LSJLDT u.u_j')_}.: U‘”BJ 9> O.u.uln.o
ulyBas g LgS il oiloww

[

518801
9 518801}
.
L

518801}

R g el 5 {slasala
s51.8801)
| L ! | | | i {
54392 5.4392 5.4392 54392 54392 5.4392 5.4393 54333
L jaa Jsh

@bl pyeg Job wlul p wosls (holei:V b

4 by 6 bl ol plo g bl (nSls
il oo Sglate K05 5 L@T Slag o

T | Gy, Bod1s il ylg 9 puSilio ) Jgur

a0 #Y (&= 30 0010) 4> ;07 F
~VAIVYE. S\YIf0-f R I
YIYYVY ¥/ q0Y il

alises Jolie jo 1) osls mowar wig, (1) USG50
S 0,8 arg wb erines Wl o ysliss Ll L
g wloads Jloy jee (V adype memad) oYL SO
5 o0d Jlosl Wil 2 poo 5 Jsl sloygbiss s
odd o35 ob 4 pl Fgtann 90 willy g Sl
Jol logei goads Jlo s (1) IS 51 oo loges el
SV A memal S pew bged Cul
ol o ot Jloel pgw g g0 9 Jol slaygliaS
(B poe) Hoz 5 obsly 5 Sl al> e
O glojedr Oyear daxye Y cols al Ses
Soged ol oad S0P Az, VP el Seies
5 Jsl 4 sloygliss e ¥ A e el )k
osbls 9 eSbe 5 sl 035 Sl e ez g poa 5 poo
o3ls (jloges zol abai 9 (SoaiS) s Nsx 9

70

TS e liog Lodld (59) y2 jlwooly -F

2 aS Gkl oy 9 ilwesly mls eyl o
Sy90 Wosls (59, p i ooy i B slojisy
ey slodls &S Jbo s eed o0 JIE (o)
Gilwooly (sadsl slaosls wz,0 Y7 ayqly 4y g ye
& 49ly 3l lpdg, cund glaosls ¢ az 0 £Y (5 wl; 5
Voo booly puudi loaxly sloss 5 a0 FA
e g e0s (SaSTy sl bosls cpl 51 S0
Jole ol a5 aalby alol s Sl
JE e a S o Slley Wi o2
P9y b asgezme 90 5o sly (nlpln wils eamli
A0 )T Bl g gl iSlas 5l 5 g0 LS

Jol ob9y silwesly @ bs —1-F

6)1-9—‘ ‘_n;h'za).’;.,o‘)l.:~ o9y U"‘ ‘_;)’L»oalﬁ 6‘)—1 Jacl o
L slepl o 5l oolaiwl L1y ools asws g0 oyl
A) S5 5o &5 jshilen s go )8 (o) 3,90
g adly alols S0y 5l kel Seis ol g o0


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

S 5 e o Ner (olly (oSl bxil o

50 Slelbl (5 59lid uwsigo — Siudg ju Sole oyl

1P Jlgs @ Cun o jloud @ pgs Jlw

el 00l Jad a0 VP ol Seiis 4y ax 0 FY

Sy amps PY sleeshs sy Yl ade BV e VP ol Sia g el ey Jloged
Cwlodys 5 roeal sl ysliss Jlosl s ¥ as o moral 5l am ax o
(O ) JS) wiliee o)l 5 pom 5 p95 5 Jsl 4
9000
8000
7000
6000
5000
4000
3000
2000
1000
% 2 22 20 18 16 14 12 10 8
(g y yloged) a2 )0 #Y arglj g (0 )1o903) a2y Y7 gl glaosls (slb ol 5 gimanss 1A SO
10000 [
0 imimimiia] P E—
-20 -18 -16 -14 -12 -10 -8
10000 ;
0 T ]ﬂmmﬂ —‘ WWﬁﬂﬁﬂmﬁﬁﬁmW
-4 -3 -2 -1 0 1 2 3
10000 o
5000 WHH B
0 WWWWWWW AR
-5 -4 -3 -2 -1 0 1 2 3
10000 s
5000 il [ine
0 e WﬂmﬂﬂmﬂWﬂﬂﬂﬂﬂﬂ Hmﬂﬂ%ﬁﬁmwﬁ
-5 -4 -3 -2 -1 0 1 2 3
10000 r >:7 r
o i
0 0 R Wﬂmwmﬂw r
-4 -3 -2 -1 0 1 2 3

(G PS5 OOy 453 PY agl3 9 ((Sioo (Somio) 4250 V7 gl sloesls slapl )5 gimas 14 S
F oV oV 9 sitadloyi 9 ) aw po wlomammad’ Jlos! 31 (g

79


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

P LSJLDT u.u_j|)_}.: U‘”BJ 9> O.».uln.o
ulyBas g LgS il oiloww

9000

8000

7000

6000

5000

4000

3000

2000

R —

-4 3 -2 -1

0 1 2 3

(S 51 53T Jlogai (1lesSy32) gl paxy alo 3o 51wy Bl )3 s Glabasl o Lo 11+ S

Sloyplas cw VoA, mmal p)lex loge
g Sl 005 Sl il g pow g pod 9 Jol 4
5 S Sy Ner s osbly 5 Kl
Y9 S g 4 a0 FY ool (Jloges zgl alais
90 Jold 3 oy loges el oud Sal as o
4l ye gl day 4z )3 FY 5 ax 0 VF ol Sotine
5 e 5 P90 9 Jol e slayslias Jlosl m ¥
ke bxnl e () U8 b pikex
slp A A sleaS 5 e« Sz ol

ol 0038 F sral xSy a0 FY slaocsls

Alises Jolie jo 1) bosls mowar aig, (1) US4 50
45 08 4z Wl s Ll slaygliss Gl L
5 Wloais Jloy jee (V adye goead) YL S5
s ond Jlosl Wil poo 5 Jsl slajsbss s
S0P e 4 plSgans g0 by 5 Sl
Q) S 5! pgd Sloga Sl 00
e 58 ps foged el 5l J3sad st Jlos
P 9 P9 9 Jol layglias pm ¥ oadne
5 obily 9 eSbe al> e cnl o load Jlesl
g 42 )3 FY ools pl Fgtasn ()8 poe) (Ssx
3 el 0l Su035 a2 )3 T pl St 4 plojon

a0 y2 50 adgl polie:Y Jgur

a=1l b=osls aiws 95 b (uKileo SIS

Tooai Jsl alo o

a=-0.0001 b=1 c=0
a=0.00001 b=0.0001 c=1 d=0

a=0.000000001 b=0.0000001 c=0.0001 d=1 e=0

Tuai pgd alo o
T pgw Al yo
T pylo Al o

(Olousral ¥ dd o) O ad po ,oliis b ools ol sl

iloalds usral o> <o L
g &z 0 odls (gla,glias jiolae WS (V) Jgoo
bl alize ol y0 1) axye FY O ool
S oo oddline a5 jghiles  awo e lus

|y o lacals Liglidl () 5 (A) UK gl

S yybdr 9 wed e LA (093 4 el I


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

2P RN 4 Ced el Ses w13
8l (6 e Bkl gl Al ol

&S Ces gloosls glp 1y Jolhe opl oled 2L V>
Wb e oy (V) UG o Wl plSeins a5
Y9 a0 agly g a0 FA aygl; slaosls) puiS ooly
S o oaline plizes 53 (V) IS8 0 (a0
ailen) 4,0 FA agly sbeosly sl Fgus oS
aiye O Jloel 5l m (azy0 FY aygly slaosls
V7 ool gl Sginsn 59, 2 (295 S8 b sl
polae WS (F) Jooo Wgh oo Gubaie ax )
30 (4250 FA) Cus 00l g a0 ool slajglinS
aos oo a1 gldail Galizes >l pe

50 Slelbl (5 59lid uwsigo — Siudg ju Sole oyl

1P Jlgs @ Cun o jloud @ pgs Jlw

1y Lol Sgin g bl Gl ol onl 5 050 oS
L (F) 5 (V) Jslam 51 s, o 50 oyl Jlosa
il glayshiS LS mmas aleye iyl
Cond G (60)l30 Lol 09h o0 05 (agee sl alisee
L g oads ob; BT ol el ooz o3, o 4o a5
Sleee ) Ll ol cde il saile ol
)fi 9 alises ;rJ‘JA Qghb)ﬁtLiif C)Lajxxm E§§$1~=S )é
obyly Glp ) g el sl o lade (28,5 Sl o
Slaslms 50 (1 4 S35 5 - 4 Sop sl
Sl o o aF jehilen Ll 0,5 gxiws b jglns

Blbil Ao 1o O (b 45,0 PV saosls g (22 y0) 45,0 Y8 glrodld sy gLl pmolio EMWSI:Y Jous

T T T : s s ool
Fabyo | Vabje | Yaon SN  y
VOE-5/¥1+4] V0e-VVYEY| 1Fe-1/YYRD| \Fe-VVYEY | AYe-YIVEAY  OIFE-Y| ) adje jlidS ML
We-V/YF-Y| VYe-V/-£5A) VFe-V /o) oY) Ae-V/A1AY| 11e-V/AAYA| AVY/e VA| Y aj joliss Cidls
1Fe-F/IYADD| YFe-YIY#EY | YFe-a/aYFD DArar4 VIFAVO| Ye+F/YYPY | ¥ ad o jolias s
We-)/Y+\Y| ) Ye-a/afVs EYVEL ANEN| AVIYYSY Fera/f0N 0| F ad,e jslis s
We-YNMA|  VFAAY|  c/YV-|  FISASY| YeRYIYYEY|Ser/- \F)| B adje jglias Gl
» @Fanz Nl gleesls mas sl Sloglias slp oS C8)5 aml Gl Saled o

el slazel B g calis ol ay Sy (W aysl;

9000

2 G S8 L gl Seian pl pa 5YL LSl

03 43‘)‘ o9y 9

8000

7000

6000

5000

4000

3000

2000

1000 1

()

A

. |
(b 550) a2 3o A asls 5 (o S550i) 4230 V5 drgly cloosls lapl Fgmms 1) JSid



http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

. L_I;JLDT u.u_j|)_}.: U‘”BJ 9> O.U.ULELD

ulyBas g LgS il oiloww

10000

5000

nnnnnn

[l

-20

-14

-12

-10

10000

5000

R

|

=

I

I —

-1 0 1

10000

3 3

5000

B Wmmwmﬁmmﬂw

l

I

1

10000

5000

— ‘H‘WWWWWW HHHW

-1

10000

5000

e Sl

ll

3

WH

[

0
-4

-3

-2

-1 0 1

2

3

(S B M) a4 50 PA 495 g (S (Somi0) 450 Y7 gl srools gpl 5 gimad Y JSCh
F of of 9 s ildloy g A jo lmmai Jlos! 31 o

Blbil ao o £ (b az )0 FA godls g (@2 y0) 42,0 Y8 glaodld sla gLl polio WS :F Jguo

fal> o oeal) Yal> o puseal| Yal> o gusvas Sibdle | Val> po eseas] adgl slo ools
YFe-V/- YAy Afe- V/YVEY| Y Fe-)/fya.) \Ye-\/064%7)  \Ye-f/atvo FIOFEO|Y 4d o yolias OS]
VFe-Y/VYOP|  \Ye-V/YAQ-|  \fe-#/V-0Y] qe-0/04Y-| \Ye-V/YVD TV Y aS e jolias sl
\Ye-Y/ea¥a) VFe-a/VAVY] Y Fe-#/- VYA <1200 YIVIAZ|  Ye+0/F- AV Y ad e ,5lias s
\Ye-V/#AYP| VYe-V/-Yaf <IYMYY VIYAM VOFIYAYO| Qe+ VY- YAIY ad o jolias ol
ARAVARRIA V/EAYY </TAY- YIYYQ- Ye+O/OYTY | Fe+Y/AAYY(D ad o jgliis Dl

aly 45 aS el ons &l sl ' pl S tns gerlas

1 Histogram matching

P90 W9y silwosly i -Y-F

5001_5 JL_&JJ ‘) ooly dwo 90)2@‘;[;(59 ‘M‘ o
Al i 90y o gaalo L5 na sl Y B - o3L 5o

Lapl S gid 00gasme i pglaad j0) 00,5 LS

FY g a0 V8 sools atws g0 slapl Sginn alold

719



http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

2 (OF) JS8) el s il s an
al> 1o 90 50 (a0 PA) s ool g a0 Y oolo

eloads 5155 sl

50 Slelbl (5 59lid uwsigo — Siudg ju Sole oyl

1P Jlgs @ Cun o jloud @ pgs Jlw

OSlee LS pli e pd S5t ol 5l a8 jshailes

30 (6 ydS g Sl 00l Lol 4z )0 £V asgly slaosls

S9) = BP9y ol e e sas Lyl (il
g 00—b Jloosl 15 (a0 FA) cud sLaosls

. 10 (VP pad jlagad PV oy gy glogadd plfmuats Gahiv 31 |5
1 SRS RRRPYRS SRS TR SR N R AR RS P
| SR
] S
i

|:|_
0.3 04 045 05 055 06

n
o 10" (TPunyad jlogad PY 2 jl0pai) plyfy s Guabsi 51 g
3 - 4 .= ]
1t H—
ol i
0.4 045 05 0.55 0.6 065 0.7 0.75 08 085 0.9

n

94,0 Y8 asgly glp oy sbo,logei .az 40 Y8 9 £Y asgly slrosls w histogram matching Jles! guls Y JsCi

4253 PV argly @l gy s yloges

x 10* (T jlagad Phap By jlagad) pl et Gl 31 LS

0
0.3 04 045 05 05 06 065 OF 075 08 085
i
6 10 (VP 3lagmi Py gy 313 0 ol F s Fanked 51y
T T T T T T T T T
c
= ==l

4 045 05 055 06 065
n

LI 0

oy o075 08 0BS5S 09

94,0 Y8 agl) gl oy sbo,logei .4z 40 Y8 g FA asgly slaosls w histogram matching Jlee! gulis N f Jsi

4z FA agly Glp by sbayloged

Yo


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

cee LSJLDT u.u_j')_}.: U‘”BJ 9> O.u.uln.o
ulyBas g LgS il oiloww

a0 A 9 Y odld g (a2 ) 42,0 ¥ saosld (b )gluid polie YIS :0 Jguo

histogram matching wg, b @ldasl 31 s 9 Ju3

a0 FA aygly sdosls a0 FY aygly ooty

sl oolo adsl slo ools sosls adsl slo ools

SRR +[+20) <[+ -YA 4R ) 4 po sbaygllS ML
ofe XY SARRA RRIAA <[<MA Y ad po sl yglis M|
ofeeYY <NAYY R RAAY Y ad o sba gLl ML
DEEAR <[+ 50 RN <[+ FAY F 4o sba,glcls M|
SRR <[+YYA ARIAN o[-0 O 4 yo b Hgliis S

slagly (Suly ST als slp by, 90 Alie cnl 5o
390 l=lgy 5o (e oz JailwsST slsosls
o=l Jels lioran osls g,y g0 12 10 .05 5 il
S35 = Somaily ol ST (g ws Sl
) ns Slhgws; Loosls (nl g 99,00 5l (soandS
BUPEER AT Y PE 1 EEDN - JU S DU RLIC v
a calizes sblss slrools ol Seis (lxowas
9 35S Gohie o> U a2 e gl ol Sin
Sbive plB dngly S 0 S ojlasl cas S
S a8 ped sy Ay Camnd 205 bl Y 4l e

Ll osls S e u‘9> ol P u...:)L))J 6Le,.u5)
GuLmSJ ools diwo 99 S92 Lera3) u;‘ 6)LJOJLJ l.'
LopeSiloe B 5 Lapl S aled (o) 2
Jo—ol L pl S g Gldail a5 s ) o0 a2 (l @0
Loools V a i o pusal las &ly jo pgai 3lo
d_u).A u,..:lle Ls OypiTradd wlﬁ)ﬁw )l oalazwl Lv
o0y 6y S8 L Lopl T o ygliiS
5 u" .L:.A
P> Uhy, Lol Wigh oo o035 S00Sy & pl S g g0
20,5 o Jlosl Laools 1 als 0 S b Ly
& g oS gind Gl ln &5 0o Sl e

i sls el )by 5 s

\'a

S S azs -0

lapin jloslatwl Lyl lin 5l (5,18 ,m0, 40
angly an Camd SiT p zge Ol s o (I3 L
Lo @S Oligw, lesl (gana S )0 ailys s
Sy = sl 2lety) 05T s @Bly wde
E9 ST aS canlrnl St Lol sl oalls il )l gl
Slgs) g9 50 (28ly Soli 5 larly) Sl G
osls (855 oy, o e b B S5
o 95 Gl (ol 4 Sea3) 5k (B gl slo
laosls am Loy Jloil amjos s S5 1
9 WS ooyt Bliee (sLlg) yo a5 iz juilusS]
agly an aisly a4 bapl Setie s el s,
31599 ol sblyy sbaesls (g8 wiz jailugS]
IS g 5 laedsl 0B (gama S (gl s (ol
S ErERs SES  mee b Sk LT oS g
-ools &))94 05_76 WJLGQ U"‘)"L"' R o Ll
490 slwools ol Faia b pob a4 ooy sbilys sl

20,8 duwliae ol gl


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

osie L Ungl S5t aes i o
Sl 9 9Blioe (omlio oy, YU ai e sl yglias
S35 = Dlwoeal ol Ll e Shgw; anandls

20,5 Jlesl 5L aosls

[1] Simons, D.G. and Snellen, M., 2009. A
Bayesian Approach to Seafloor
Classification using Multi-beam Echo-
sounder  Backscatter  Data.  Applied
Acoustics, vol. 70, p. 11.

[2] AmiriSimkooei, A.R., Snellen, M., and
Simons, D.G., 2009. Riverbed Sediment
Classification using Multi beam Echo-
sounder Backscatter Data. the Acoustical
Society of America vol. 126, p. 15.

[3] Alexandrou, D. and Pantzartzis, D., 1993. A
Methodology  for  Acoustic  Seafloor
Classification. IEEE J. Ocean. Eng. 18, p.
81-86.

[4] Michalopoulou, Z.H., Alexandrou, D. and
Moustier, C.de., 1995. Application of Neural
and Statistical Classifiers to the Problem of
Seafloor Characterization. IEEE J. Ocean.
Eng. 20, p. 190-197.

[5] [5] Chakraborty, B., Mahale, V., Sousa, C.
and Das, P., 2004. Seafloor Classification
using  Echo-Waveforms: A Method
Employing  Hybrid  Neural  Network
Architecture. IEEE Geoscience and remote
sensing letters, vol. 1, p. 5.

[6] Mignotte, M., Collet, C., Pérez, P. and
Bouthemy, P., 2000. Sonar Image
Segmentation using an  Unsupervised
Hierarchical MRF Model. IEEE
Transactions on Image Processing, vol. 9, p.
16.

[7] Chakraborty, B., Schenke, H.W., Kodagali,
V. and Hagen, R., 2000. Seabottom
Characterization using Multibeam
Echosounder Angular Backscatter: An
Application of the Composite Roughness
Theory. IEEE, vol. 38, p. 4.

[8] Allenl, Y.C., Wilson, C.A., Roberts, H.H.

Ay

50 Slelbl (5 59lid uwsigo — Siudg ju Sole oyl

1P Jlgs @ Cun o jloud @ pgs Jlw

la g,y iyl Lasols ol 4 Cand (65508 >
5 095 e—lbie 9, el (1 Jsol » (e
Sy oa aiwlS T SLLS 5l eols o al58l L
lwsST slaosls (YL oo 4 4y b (plplo
4_3 ;5_'0).' 4_>5‘) le_(bob‘é Z'L.Jha; 6‘).» 4@5.']‘ ;.\.._‘>
&bo -V

and Supan, J., 2005. High Resolution
Mapping and Classification of Oyster
Habitats in Nearshore Louisiana using

Sidescan  Sonar.  Estuarine  Research
Federation, vol. 28, p. 12.

[9] Lubniewski, Z. and Chybicki, A., 2008.
Seabed Classification wusing Multibeam
Echosounder. IEEE/ Information
Technology, 2008, IT. 1st International
Conference on Gdansk, p. 4.

[10] Chenadec, G.Le. and Boucher, J.M., 2005.
Sonar Image Segmentation using the
Angular Dependence of Backscattering
Distributions. IEEE/Oceans 2005, Europe,
vol. 1, p. 6.

[11] Chenadec, G.Le., Bouchert, J.M., Lurton, X.
and Augustin, J.M., 2004. Angular
Dependence of Statistical Distributions for
Backscattered  Signals:  Modelling and
Application to Multibeam Echosounder
Data. IEEE, vol. 2, p. 7.

[12] AmiriSimkooei, A.R., Snellen, M. and
Simons, D.G., 2008. Using the MBES for
Classification of Riverbed Sediments. the
Acoustical Society of America, vol. 123, p.
6.

[13]Lurton, X., 2002. An Introduction to
Underwater  Acoustics:  Principles and
Applications. Springer, New York, p. 90-91.

[14]Hovem, J.M., 2006. Underwater Acoustics:
Propagation, devices and systems. Polecer
International Conference, Springer, Ed.
Hafjell ,Lillehammer-Norway, p. 9.

[15]Simons, D.G., 2010. Seafloor Mapping:
Underwater Acoustics Group. (TNO-FEL),
the Netherlands, lecture notes.

[16] Mishra, DR., Narumalani, S., Rundquist,
D., Lawson, M., 2005. High-resolution


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

cee LSJLDT u.u_j')_}.: U‘”BJ 9> O.u.uln.o
ulyBas g LgS il oiloww

ocean color remote sensing of benthic
habitats: a case study at the Roatan Island,
Honduras. IEEE Trans Geosci Remote
Sensing, vol. 43, p. 1592-1604.

[17]Purkis, SJ., 2005. A reef-up approach to
classifying coral habitats from IKONOS
imagery. IEEE Trans Geosci Remote
Sensing, vol. 43, p. 1375-1390.

[18] Brouwer, P.A.lL, 2008. Seafloor
Classification Using a Single Beam
Echosounder.  Department of  Earth
Observation & Space Systems chair of
Acoustic Remote Sensing. vol. Master:
Delft, The Netherlands.

[19] Hsu, C.w. and Lee, L.s., 2004. Higher Order
Cepstral Moment Normalization (HOCMN)
for Robust Speech Recognition. IEEE, p. 4.

[20] Suk, Y.H., Choi, S.H., and Lee, H.S., 1999.
Cepstrum Third-order Normalisation
Method for Noisy Speech Recognition.
IEEE, vol. 35, p. 2.

v

[21] Montgomery, D.C., Runger, G.C., 2002.
Applied Statistics and Probability for
Engineers. John Wiley & Sons, 3rd edition,
the United States of America.

[22] Perry, S.W., 2000. Applications of Image
Processing to Mine Warfare Sonar. DSTO
Aeronautical and  Maritime  Research
Laboratory PO Box 4331 Melbourne
Victoria 3001 Australia.

[23] Cervenka, P., and Moustier, C.de., 1993.
Sidescan Sonarlmage Processing
Techniques. IEEE, vol. 18, p 15.

[24] Gonzales, R.C. and Woods, R.E., 2002.
Digital Image Processing. Prentice Hall,
second edition.


http://dx.doi.org/10.29252/jgit.2.1.55
https://jgit.kntu.ac.ir/article-1-112-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.2.1.55]

Journal of Geospatial Information Technology

Vol.1, No.4, Spring 2014

K. N. TOOSI UNIVERSITY OF TECHNOLOGY
FACULTY OF GEODESY AND GEOMATICS ENGINEERING

Comparison between Two Statistical Processing Methods of Multi-
Beam Echo-Sounder Data on Histogram Matching

Samane Lesani-Gooya', Alireza Amiri-Simkooei?, Mehdi Momeni-Shahraki®, Nafise Kakhani*

1- M.Sc student of RS, University of Isfahan

2- Assistant Prof. in Dept. of Surveying and Geomatics Eng., University of Isfahan
3- Assistant Prof. in Dept. of Surveying and Geomatics Eng., University of Isfahan
4- M.Sc student of RS, K. N. Toosi University of Technology

Abstract

At present, applying the acoustic approaches and equipments has been increasingly used for gathering
information from seafloor to produce maps with numerous applications. Multi-beam echo-sounder (MBES) is
an acoustic system that measures both the depth and the backscatter strength, simultaneously. Such systems
transmit a series of beams to the seafloor and receive their backscatter strengths (BS). They can be described as
a function of the incident angle based on the Lambert law. Seafloor sediment classification is an important
application of these data. In different studies, angular dependence has been used for this purpose. A
complication occurs when the sediment types change along the swath, because it is difficult to separate from
the beam angular dependence and the true backscatter strength variations. Therefore, these data should become
independence of the angle. In this paper, two statistical methods based on the histogram matching are
compared for removing the angular dependence: 1) histogram matching using the statistical moments, and 2)
histogram matching using the image processing technique. These methods will register the BS data of large

grazing angles (close to nadir) to the reference low grazing angle. Finally we will apply the two methods to a

MBES data set of the Waal river, the Netherlands and compare the results.

Key words: Multi-Beam Echo-Sounder (MBES), Backscatter Strength, Angular Dependence, Histogram Matching, Statistical

Moment
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