[ Downloaded from marine-eng.ir on 2026-05-27 ]

O-A)VEY 5ol Fe o)lad N L

b yd Py (i Akl dndd 53 (b ol 135 s 9o (gladilobs CblB (oL 5]

iu.wx.\o Oy c‘"d)ﬁdq ovbe ‘T‘_g..g:)‘ dgRumo ¢ ‘*’,o.ﬁ.o ST WES

h.h.moghaddam@ihu.ac.ir «(g) s plol olSisls jg0 5 o 13)) Siimg} |
msdardini@iran.ir wals ol oyl a3l wlis, S

kpbashiri@ihu.ac.ir (g) s plol zols ol&iils Sig iUl 0,5 oye "
kpbashiri@ihu.ac.ir (g) s plol gols olSiils Siig Sl 5y ouwitee Lyl owliss 8T

RN

SR ik az 555 )90 0)l50m iyls oLl 5 (s jlame Ll 4 o5 enl o 4 (o e
Gblie & bgye ol plie 4 bgye Slalllas ;0 mge e 51 So silodgs lagy] (g jslaten;
055 skl pslal 3G (l ) e (g s BB Glolay oS Cul lag] s 5 Si5ees
oalitnl b)o il puiz 4l 4 jolateds oyl Lugildl (g% Yoo v Bae 4 byrpe UHI ()0
el OT ay0 > 4 lacab (g ls s aigasib Sllas o3Y sl osls s Jlos! 5l o 000 5
SAM (2,581 3 5 soinaiclo jsliseas ostan (o5 Sy 5 Gane S5O @ byyye slackb o83
agl5 o lailiwl ll 5 aS 00,8 &l ugildl s i 5l atdl G O jgod i ol gl ol
Glp ey sowliasoay ¢, B0 g+, FrA L T e YAY YV e OY0 sue 5 ik
2 bl sleesls Vb bl sninaglsd 3l B 5 Jeasp sRT sl g S

Alio wleMb|

llio dzsiy b
VEANNNY allis il o o,
VY VIY - i (o pds o b
VECY/SAITY llie el o )b

sals olals
Lo S o
stk pl )0 p g
ek il
Sl aigassl

< e

[ DOR: 20.1001.1.17357608.1402.19.40.1.9 ]

[ DOI: 10.61186/marineeng.19.40.1 ]

Evaluation of hyper spectral imagery capabilities in seabed mapping

(Times New Roman 10)

Hasan HasaniMoghaddam?®*, Masoud Ardini?, Abbas Bashiri®, Hasan Tabarsi*
(Times New Roman 10)

1 MS Remote sensing researcher of Imam Hossein University, Tehran, Iran; h.h.moghaddam@ihu.ac.ir

2 MS Telecommunication, Shahed University, Tehran, Iran: msdardini@iran.ir

8 Instructor of electronic Imam Hossein University, Tehran, Iran; kpbashiri@ihu.ac.ir

4 MS Electronic Imam Hossein University, Tehran, Iran: htabarsi2022@ihu.ac.ir

ARTICLE INFO ABSTRACT

Article History:

Received: 01 Feb 2023
Accepted: 12 Oct 2023
Available online: 13 Nov 2023

Due to their environmental and economic importance, water resources have always
been considered by various researchers to study. One of the major problems in water
resources studies is the deeper areas, which are not easily accessible. Underwater
hyperspectral imaging(UHI) technologies have received a great deal of attention from
various organizations and universities due to their ability to take images from
deepwater resources. In this study, UHI hyperspectral images related to the depth of
Hyper spectral imager 3000 meters of the Pacific Ocean were used to prepare the seabed map. After applying
Spectral library the necessary pre-processing, the spectral resampling operation was performed. The
Resampling spectra of 5 minerals and one artificial object were entered into the SAM algorithm for
Water resources classification. The results of this study were presented as a map of the ocean floor,
which shows the high ability of hyperspectral data to identify details related to the bed
of water resources.

Keywords:
Seabed mapping



mailto:h.h.moghaddam@ihu.ac.ir
mailto:h.h.moghaddam@ihu.ac.ir
mailto:msdardini@iran.ir
mailto:msdardini@iran.ir
mailto:kpbashiri@ihu.ac.ir
mailto:kpbashiri@ihu.ac.ir
mailto:kpbashiri@ihu.ac.ir
mailto:kpbashiri@ihu.ac.ir
mailto:h.h.moghaddam@ihu.ac.ir
mailto:msdardini@iran.ir
mailto:kpbashiri@ihu.ac.ir
mailto:htabarsi2022@ihu.ac.ir
http://dx.doi.org/10.61186/marineeng.19.40.1
https://dor.isc.ac/dor/20.1001.1.17357608.1402.19.40.1.9
http://marine-eng.ir/article-1-1027-en.html

[ Downloaded from marine-eng.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17357608.1402.19.40.1.9 ]

[ DOI: 10.61186/marineeng.19.40.1 ]

L)yo yn (i 428 4 5o bl oy nsa glaasbele el JUs)l o) Ses § pade (pws Cpu

Gz Gyl 09t Al (g0 pgal CisS (555 2 e
L5 o5 so capms 45 ol T glael sllas So,b 4y Loy o
&3 sskamean [IY] sl atilas 352y Lans )3 (5,95 oS
=k Jled S goa Ol ikl glaaibels (St
Lo WSl 5 pslamaz 5 555 bS5 9dgs Aleasgay b g
D¥Y] ao ol 1) 5l 20505 aip 12 il 2S5l
elasilasarg b ool ol lwg 195 0d 9o 2l
s bl 2SIl slacilo (sl (98 D3 S lsieay
bbb aon o ge 5l Ol ) Gl oo i
i [V0] 8,5 eslitul (g )loy p g jslatods ulolineg iSI!
s gl Ve ol o g 0nd s zassb ielsdl b T
e N R
22955 (Sl ) ol YA+ — A+ odgumma logae 5
3 ool wl saxie la il 9>l [V#] A8 g ozl
00 s Olsl 3 Slause 097g ol 4o (bl slaailels
a5 lulis gl Jbosy! JLSel, S lsieds b
o dzgi bogd ad)S L o el Bl g ol s jis 4 gy e
Sl wol ) Olallas 4o abelw ol 5l solaiwl Cponl

] 48,5 O g0 0395 ol 40 (g0
5 NTNU olzsls jo a5 o 0 [VV] o)) 5o g oyguil>
SO prg—as Slabs) (Byre dm wlosls plal 59,5 HoiS
Gt ol o ezl o] s )5 5 lyd ) e
g 00l (obyon; (b pl (550 p gl o)) (slasnie lu
rgba sl g ooy gl sl lahy) (e 4 asll o
Gl P peal CtS Saugs j0 (gulS jolie .l cadaiSle
Sles 5 (Saresdly (b oSS SIS gla ;08 ol
ol 3PS e U 5 s s Sno Ssngp S jlag0
Getod (ol .l ool saumin calidee sla iy 90 10 o)lge
O AL agd 0 bl glacsls YL collB snsmslis
5 o= 5l ed glaadg) gilwlazr 5 alwlit 5 Lo
e s s AT sl el a5ty oln Sl
S5 2 21 SIS SloSng S L)l 5 shabpl )0 pnea
Sy = 2l Sl gz ol o ol ool plxil pglai collS
0 5 ilise gloime 5l ealiinl b o g 508 2l (S,
el a3 S8 A lie 5 oLyl 80— po—lsST (g0
o> (olgt dlowgts (So 45 oaizmin 90 alwgds ()0 pp g
5 a8 el (ol o) 095 olfiws bawg (6,505 5 998 o0
amy90 5l ool sl j0 45 35 £adge (pl SLLS L
3l lacal Llid 5 ags b id SpilS Alols
0 5l 5SS ol b Blasl by Sl alold jo aS (5 jgba
s poren ol glulis B 6 5 Y o e il

doddio —)

blod o (25,1 (o e 51 S6 plsieas lawgildl g lals 5o
Nigs_so gmms Bl gl STyl 5 o olazal (ool
Sils ate3ls qlie cnl cilizes glaShy om0 5 axllles [V]
L LYr] el plie opl 60,0)5 sloojsm jo paass § 8
(ol e hes la S 55 5 (b (ST @ 4z
Gblow ol 5l oledbl s g Loyl blas plod 4y g i
5 Lol sy Zlolyon gloosbliee b g 0095 jus dlvon
o S glgil o9y Ll 4y 1S4 gblie plgrcas adon b pgil 3l
ol e @lolid ©)90 ;0 o5 Wad oo 4Bl Jase Slge g
Bl 5 00,5 (55050500 T 1 lgise crb ool
S 5l Oledbl cenS [¥] 5,60 cows a1, solaidl pulae
o dzgi bas oyl glasd iy slalnl g Slgol 4y 5Lo o yeeil 3l
5 S oim slocS i Lagae gl (ol agg ol sloasyzo
ole ol g aiS (oo 2l BglS iz 4 pladl (Hgo Dlabe
3 shele 095 (nl &5 s pgy20 UL cnl Sl ol Kig
Sl 00 Lo wgilSl Gaae sl s 3l Gledbl 5gaS Cpx
slas s >l sladle (b )o 5 (oole @alyx 5L ol el
LM S 5 (oSS (555l S iy y903l i
95 1l axegi 4 dogildl 5 lalyo iy 5 os il
Gl 05503 a8l con gy lalllas 5 S oyl (sl &5
5 oayay 5l ledlbl S (8 5 1o cple 993l it [#50]
S5l ol e & (Shag ol ool Lo T b (Sased Goled g0y 5L
L5 0l o smbliiog i8Il il Cilizee (slaojl 4o oDl
Slalllas adoxjl g alides pole ;5 05508 &0t ple
IV] 0 % )58 ooliiuls e <! el

P98 LS plyer (2l o) (b pl o pgal (659l
45 39-b oo aSlh ol wlie 4905l 0j9> 50 B iy
493 ol 5l J S CnhBl placl; 69y » el b Wl o
1y oMol gbliing 2SIl iliso slacinls 4 g 48,0 (9,0
D s3A] amsgo JLail )5 4 55105 6l 5 hslenz
25 Shedl o5 a5k s oo J09 s 4 555k
503, Sl algi oo i Lokl Goee (L slagges
6353 3] o0liial LSS (55Taaz | S 4 bogs e SIS
72 olSail DLl S 098 o0 o (b pl (61050 a8
9 995 Cud (gupblieg xSl il ol )3 oy 5 as)le
lys 5 SIS glsil lulis 5 Slaal iy (siloliz 4 055 ol
5 aileliws oyl 5l ooliwl [IV] S o S8 K0S 5l Soe
25 o 3 Jed anl o el Ot (S s o
Sl gl Ly Bis jshaedny oo, g oatans S s


http://dx.doi.org/10.61186/marineeng.19.40.1
https://dor.isc.ac/dor/20.1001.1.17357608.1402.19.40.1.9
http://marine-eng.ir/article-1-1027-en.html

[ Downloaded from marine-eng.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17357608.1402.19.40.1.9 ]

[ DOI: 10.61186/marineeng.19.40.1 ]

Q=M VY 50b ¢ ma059 Jlo by i 45,85 15K 5 pade (gows e

;.JLLIUQ.A)GAUQJJ.& 9 ‘(l_l)o @S B 03 )L.._..u‘ J‘Ml)‘s‘anJ
| 09y ‘(‘5......._')

Ay bl sleaibls coblB o5l ol s 5l s
4905 3b ol oo Booliiwl ol )] weilBl gyte Yoo o Gos 4
SLagsls 5l (S G nl 5o 48,5 el ik slacs )l
Sl sleenyy slackl wily 45 05 oo gazme )] ppe
DS (sl aigaisl ol (950 oy ples sleaib 4 1) O
5 00 (5,00, dbseil slacads s oolawl L ¢ bl ol 5
el 00305 g gl yam iz Al o el pl yglas
4&".'4.0.))9.0 adkio -Y

3O 505 Iygods ol 0y bl glaosls Ayl a4y axgi L
3l 90 o=l (plads aslaie ;o 5l lgT sed g diiiand o
byl slools 51 b ol yo @,5] Cws an |y Laesls
52 5535 Sl 30 Koyl o)B ()8 ailaie @y bgyye (b0
LT;LSJO)'?‘ 6)‘5).3)9‘9.‘43 g,u..:.‘iyo L] odBoslazwl 'o‘)] ;)“5-’L‘*3‘ 9
Ll oalsosls ol v S o o_x.f.‘)lnl.?d‘

nnnnn
Venezuela

Colombia

Brazil

AN Bolivia
)

Paraguay}|

» Argentina

Pl G0 Yeor Bos )0 (Snb il (6510 5 g gl Canrdgo - JSCo
ol

oolaiwls yg0 grodls Y

Ecotone cs,u UHI 090 slaosls 51 caudss opl o

Old ¥ USS 0 w90 ol 4 b uSe aS caddoslaiuwl

Ouad i 5l S pleeds el cwl saliosls

Lyons syl 6)loppngai 05> 10 eolatuld,go (slacy,go
sehieas 595 NTNU oZisls lawg o5 ogb oo aslis

o weldl o bl sleel iz Gldllae o (5,0, gl
é)jsn )‘)5 o\)L"L’;....."o)yo

LED, )o\bLﬁ.';_m‘.))ﬁ.a 6LQ)94 ul.m 9O S (» Cowd cs’ﬁl"“"’
i g aaly (s e o,Skee Blitz g5 (Xenon, Blitz
Gl paal Cya cddolpiing g cosl ooy &l 1) Coro e
D8] et 5 i 008 il 55 e 0] oo
&3l 5T Cgzr eiile ol o (e gy S ) 4,
Sl oanaslyl g, lengad pladl ob o melar 5l Claal
SR et 5 L)d S50 S92 ge sladlg) JBSagS olulis
o=l g el oog Lo 1) lasbaw Jio baalg) ol 4y fate Loil
J]éié)j_ﬁ oo L5 cul o.b)._f oolaz_ul ‘;‘D) U‘J"’> Lsng}"’B)
o=l el sLds e olicigy JBlas glyls sle s jglaieas
(s c\.i.u.n (J"’B) )l oA 3| J.:BL.A: 6.&.\:4.&.\_‘0 )Bja.uacb d,\m
(WD ‘_ngu_fj.w )’l (oo u*“‘f" o sudsealazwl EF-ae
YL bl oo )l guls a s as )5 olaiul 55 GSlaal
Loyd fmm )3 35290 laosnsy olwlid jo byl pglas
ol 5o aslools sl yliwgain SRM o8 sils ;o by s
Ls‘J‘_’ ‘5__5...‘4})‘ Lgl'bf"""-‘“w )‘ oolaiul u.uo.b‘ 9 wlof l.:)é}:)
Jdo s ab ol gt ;o el 0030 )T 2o i jslaie oyl
el ol walize slazge Job jo Blaal 3l g4l 5 gas
)‘ 6)10):]:9..4: ral_idb ) LQF"'“'“‘“”"“" u_:‘ 09550 YLA Slaal
03,5 ololis |y Blaal glgl Hloe Sl [lows slacglas o 5
2 590 il JJo a4 ams e il ) e Slulis & jad g
255 e St a5k bt (nl b )0 pgal oS 5o
A Comd i 0l YL Coilas 0il o Soian
P00 A Carad ] (655 9 cage cBlacal Elyl sl Ol yss
su_.»‘ B OSBI_C o 00 ‘;LJ)JJ)) 6)‘;)])})5_»@ 6L.{bw5)
w2l 90 slaeany Sliz oLl Cuz e (n fomlio
Al (Bizs ol o cwlul el (6 e 0 Sles
50 e 45 Cenl 039y g bling 2SIl il (g5, p ol slaaY
9 Lt (5l—°u*’5) Sl 0o )_s‘ U_" L)"bl_"”) JSL.\_’> a
U_" aS cwl osls ul—u.\) o\)Lé.’l_w‘o)ﬁ.n VSN ‘_gl_bw.u)ji”
Ol 0lgs e g oo Juldas 1) O 1 asiles e Ladd lagi 5
Slaal gl o, S assa g o oloo,n) bl


http://dx.doi.org/10.61186/marineeng.19.40.1
https://dor.isc.ac/dor/20.1001.1.17357608.1402.19.40.1.9
http://marine-eng.ir/article-1-1027-en.html

[ Downloaded from marine-eng.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17357608.1402.19.40.1.9 ]

[ DOI: 10.61186/marineeng.19.40.1 ]

L)yo yn (i 428 4 5o bl oy nsa glaasbele el JUs)l o) Ses § pade (pws Cpu

e a8 wlos ©lps 3l )l ngal daptars £55 0l poo
ol Geyo Slaal 5 sy glgl 51 ganad;,l wledlbl 331 4
o;.\...b\)g)..iw 0‘5.0 ‘va..uL....u u...l.ub GQ...Io).)‘ 6LQW QBMLSA
Gloniams plo om o 5 ol 5l 4wl e
35S o L8 eolaials e (90b5 Hhes bBl (gl g
03game ,o b Ll 4 codslcwnsas olas .[Yas\‘fj\‘\‘]
w290 3590 (nl 9 99d o0 331 (cunblineg xS il ) (org
wlizs slagsedsb ;o onny S el Sl bl)l o)
Joplt asS o solel 1) lesay cols a5 sgd o
pboa Sop JSie S L pboon) byl Gilopnsas
b aslas Sl ol 8
sl 5 eslital b 5 Sun) Sliges 5l eolitul aSbuT)
1 i gy, USie b ol 0l slogos yo peboliteg S
e ol sl Glgw Sl 5 See glasl 5l solse 5o
Col (6500200505 (B9, 1S Ugm SiI0pneal 05b e oolinl
5 Jld JUga 5l oolaiwl b Bas ol Ko g g5k, 80T T 0 a8
Lgms gl o e 31 (o [YVSVF] 050 plowl o sl
L olopngal CoblE Jdo a5 col 55LS Jlsw o
ol Sl Gezmen S5UsS slas )l 50 YL oy,
Jds S5 LS g 05500 S @ 5 Lyo e (5,0 paids
S npgas slp ey o i W cdbys 5 JU)
doog Jlgen Gblie ¢l g 095 calie Jlgeal slages;
Gopimes  Jlae o ikl bppsal et
e (g Slapimns & Sl (izped 5 i pslise o8l
u.)L..JLH.u 56)&;3;{9.@5 KV 4.70L».‘> .~.\.§)|.) ‘) BoE 9 49 pn
polic 5 olise ololis 4 ladl aziliz 5 o5 aalys onlic
bl $)loppgal Glapius 09h b0 fuw oains JSis
5 b ol polar | oeolatul jshaieds g walyx owslie
a5 0)l50 b sl 5L Lo e 4l 4 gz Lol il
09 Jlasl (o 5
5 ol cinds OIS gals jglaieds Wools (u3lop i )
S alewga a5 atulssl glacbsh Bis eoen
Wgd o Sbml (BaB g ()93 (s 53 (Blao
Lyt o Jlel Cablil coslie ik SOL ags LY
oud (5,0 igaiil s ol
ol 6&».‘4 Sb cono cs’l"))‘ Y

Ecotone «s i &y glaste UHI (3l 50 55 (b ol (i y90 Y S50
V Jga )3 a5 Cnl (68 B4 paine sl Sy L eed
Ll 0000l ul.u.«.’

UHI O=9° Olasin - Jgu\.‘?

A8 iy wole o290 Joo
Sa¥ees e B e Slhles o
SOy pgai Glasi
Sy B=2Y Sy B=2Y Gan b alols sSlas
Sy VAV JuSy VoA 3% 59933,
o VY o VY S pagaly SIS @ a8

ol YO -FA+ gl VO -YA- il o3905xe

A+ v b olaws

ol sesls 4y cw s gl s9zge slacaogase 4 axgi L
o Sl ol b 4 Seloxl Slslle (o g g0
Ll gl gy Yoo e Bas & bgiye (90 (0l pigad
ol s S L8 ol dlie Bu,KS LS o n) Glaxie
3 90 &5 Canl ol Boa b alold iSTas 5l jelais Lo Jgoo
S KEDh Bun 4 Syep il el e oY
9790 Slgo oo 4y 09h i e O 5l alols Gl ST 5 (Gyee
Ry lg el ()90 (Eyian 55 Sbml Cudgazma 5 Ol 5o

A g Slaal sl sl

G ol 5o ooliild g0 (Shbo il guai Wladideo -V Jguzr

A8yl OS> Je
e =2 LY Bas b alols

JuSs Vaye

O30 9933,

cwo VY N gl y S8 08
yogil YO+ -YA- b 0090
A Sb slaws

b pgy -F
siile il slagig; & ol mlie s 428 ad (IS b
Syge [YY] blsppgar o [YV] Jlgw loosls ;I oslaul
il $) el slaptus by ab oyl polal 5,5
2)lse 3l S0 ppgal & lapiacns plo OS5 5 998 00 35
59 e oo pll cads Wb (Sl slass [0 5 dgame O g0 |,
4.]4.7;1).% ) o0 & [“'Q )45..4.' (PR ‘LSQ"JGJ"‘ ‘_gl.éw
)LH.MJ t_ng&,»ls 4.1.09)‘ 09..»69 o,:.">:> 9 .\.Jy 6)‘¢ﬁu.ss


http://dx.doi.org/10.61186/marineeng.19.40.1
https://dor.isc.ac/dor/20.1001.1.17357608.1402.19.40.1.9
http://marine-eng.ir/article-1-1027-en.html

[ Downloaded from marine-eng.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17357608.1402.19.40.1.9 ]

[ DOI: 10.61186/marineeng.19.40.1 ]

Q=M VY 50l @mo0je Jlo o cwaige 45,05 /)] )Kan g pale gows

5oekae ol sl 00,5 ags UHI ado ol slo osls y sulate
wlad glojle al colatwl bbb A&l cge x> ¥

() e plol gl oRiils o gws (rwiinls
slociel I lassems Jold ondisyslanzr aeb lls
lgl (ol dac] Elgl s caws coli dlge da SIS daSw
S8y amie il Voo Slaed Canr Sdre ole S
Gl wbide 3l eolatul b alizes slaoayay o,\,:;d-)jiw
Slley e jo Wasgogeil (wlul oS o) e
L_f’"‘b)"‘ 6[&00‘069) » JL@.C‘ L.S‘)" ‘.A.a] Cawd A ¢ EnV|53
olj,c sl{b@& LE] .'09)).0 le.{bga...]o MQ; )‘).9 OOLE&.MJ‘..))j.o ‘UHI
aS gpole lgea cologlul cqias slrossay ¢ (Joxe
b a4 bgpe slagdg)g ) esliinl b lacisl (sl aigedsly
4.\[.’>UL»S )0 Og>ge 6LQ>A_O.JG 9 oéu.b»‘é)yo 6LQ:JJ[J s).b}»a.t
@ abgyye oald (5l Aigeiil b ¥ JSS o tdpdy O 50
‘_g)‘o).g 4.:54.:)L> L).JL..»‘ » Gl odosls QLM.: oy G;lS
5 005 UHI ojs0 slus 5 Gedaie SLlS Gl ol consaloel

09 Jlosl (90 ol ol slad 535 2 Wl

3N go i

Value
o _
o
S
\
PR [N L | [0

- mwm

o OO400 450 500 550 600 650 700

Wavelength

|—>r. 921 Y:2165 — pyrite yrite ——Band Import |

oy S 00 (5)10 p digedl b Y SIS
SE b WSl 4 by Sjie,8 e YU JSE
Sl 0 Ageisb Sldes 3l am aS ol oBiole;] 9 S Lol
2Ol en &S d9d o0 Kjie (Govie 4 had eliie Jlesl
e 65y 2 2l Ll a4 Az b oged Jlael DTy eslagss,
YU S 50 0,08 o 0l iz b onpay b WISl
SE @b g9, p asSe Jole ol 4 sl oads ool lis s
pae bdo a4 gadod ol jo (5e,8 las )l alildS 5l ey
Sl b 035 35750 5l 5 0 b I b a4 gyt
5 Gyl gl by, SOl eolaiwl L ‘Gmlii.iLoﬂ
Dam b 4 (D] o3 b oo, Resample

Sty bl 2ol gy aiseisl glacil Coxo b))
Spetral Angle, ACE, FP correlation, BK
Ded o0 ooz COMTElAtion, Likelihood
Jde (6 pSoslal cu b agl; Lae :Spectral Angle
A esliiilsyse a e gl Log3g) b SN
S8l S5 she 4 j0iz e L (ul 4 bayye Sue 305
9039 g po b b (6399 b (Vb @ills )l cimslas
g bl o OS] sanaolis 0,5 alols yas 5l 4> »
[¥a] col Uas
S Oy90 poal JS 50 (6899 hub Lo cnl 53 :ACE
oGS ) Doget G &S gl 5 05 s )8
oo 8 anglie S50 g35)5 heb b 1) g e ST
oxaolis Vs wibige VU =) o jles pl (g03s cogaome
cle 1)) soe mdge e booadl el G (YL sl
pepleds GBlaal dio) 9 (23,55 0578 ;0 S92 g0 Sl
[\"] Ogs walem Jaud BB Y UV o olael g cudilo
Sl e gSojlail e JLae ! FP correlation
28 (o0 )18 odlitalsyge gz e b bl JuSly S il
ol g &S el o Gl e QLubd cgx s)kee
Ire] wmo o ot 1) s e 0lail oSy L S50 (slacislo
Gax ;o aS Cwl VU)o lee cpl o S e
b Y sl 5 ol camonlis wil Sy
(22 Y0 L5 ACE [l 5l 1 pliee)cens (59955
Cuddge lime cammoslii Sl ol :BK correlation
5 &z sbab )l ae; wm sk B> o Xl
VoaS Caul VB =Y s 0gy00 55 A slo RETJER w50
I¥] can aajm 5l il 0 5 alls sasmsylis
Iy e b 4 (605,5 cab call 4w .Likelihood
Glizee Slge u ilelas Cgm Jlas pl el o lis
VW saelianods sue 4> o g OS¢ oo oolatul pgal 5 39250
L] wmo o s 1) lacisls (VL (6,5l sl Soo35
N
g e -0
rskel 1S Olpedr (6905l o slaosls (Bjlop iy
Lgbw)b);w JAL..: NTNU oLasls )l IRXWRES LgL(bc.)b
s Glagisuil puizen 5 of aadi I alS ez e
W) )bd)w &M u.:‘ 5O 4.l>).n w‘ tﬁL?U‘ )| 13J WOy gﬁlM


http://dx.doi.org/10.61186/marineeng.19.40.1
https://dor.isc.ac/dor/20.1001.1.17357608.1402.19.40.1.9
http://marine-eng.ir/article-1-1027-en.html

[ Downloaded from marine-eng.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17357608.1402.19.40.1.9 ]

[ DOI: 10.61186/marineeng.19.40.1 ]

L)yo yn (i 428 4 5o bl oy nsa glaasbele el JUs)l o) Ses § pade (pws Cpu

@ 20,5 oolatwl oSl cpl ol gy Blaal gjle, K]
(b cpl plml g colaisl b alls olxw! Lo
agly Olime oolal p a8 il angly I pass o oS 550l
plxl 1) ganail Joo Bon b g (5095 b (o b
50 0l i Coro g oddolm ] slecads leslaisl b s o
o o A2 agd 5 s 08 ol (L3 e

Sl odools Hlas S o

340289 340290 340291 340292 34

6079
9216079

g n

A

laisl,
g 0 S
—EN

9216078

ST
!jgj.lé 48,4 02 50 100 150 zoom
Elmmos | H

340289 340290 340291 340292 340293

42915 510 RAd o2 ;951 5 00liiwl b (pwgils3l i Al -F S
SB Ol it T USS 0 endall )l laozg > lel
S 4 gy cadlllansyge dilate ;0 (gl iy ;0 29290
019 0 «BeimS oyl jo sasliiwods mls wlal 5ol Co
by slag )i g lolid jolaieas Ol5 el pl laosls |

2,5 oolatwl Jase olge 4
Coro loylas Glae 4 ¥ Jgaz jo oals &l slo Ll
5 @S ol p &5 WpS (oo )18 eolital 9)50 Ak (i
5 3280 MalS’ & g0 4 oolaiwl 0,50 sl by ouuls &l sluel
O F USS 0 ead Wl bl Wl ooy a e b U gilais
50 (Vg j0 oads &l mlh)g8s sl w51 assol Lo
b cds Gl wcnl oals sslaal SAM o il
a o ools cpl a5 canl p3Y 50 AT (pl SO izes aliws
o3ld oaiiS agi Gom 5l (Sej S5 bl slils asl Lo
Gl sl jarls (o oo Glp ool e W04

VLIS S PR W

GrS ez - F
ke 5 olamdl gl Ll 4y laugildl g ol o yiy ololis
ool 48 3108 Loo alizes (slo jaulS a5 ,90 )0 a5 Sl 8
lo i 5l SleMbl 331 (o ptws slacydgaze 4 azgi b

o) Olyear lipony skl Slainngs (ol @lbe Gres

s 00 S bl (e o ) s (Sxie (oA
Al oo s 4 el

oy SS9y adsl Glaewyn bl 2
2 G By omizen 5 Jresn Sl (sl wodsiss]
Sl Wgeijl Slge (pl & by slacil b olulid pgas
b p bl i plaSe 4 by cowo (lie 5 ol
O dxgi bl oabdl | ¥ Joum o a8 S g0 sla b))
Gbuls laml ¢ 1o pgal 050 dimo 3l L8 CSll sue
4 USGS g 0 5l iz slo SIS 4 by o o slo
s Sl esliial b edd (gl ppgal s S50 05
R D90 e ;S 3szge sl JU gyl (il Lkl sl
odol Cawd &y 3 Jgdz oS Gl S5 e85 18 slulis
b SlulS )5 05250 SIS £55 doniz (ol Cdds o il
oS sl ools i SAM 4z s8Il 5 il snd lolis
el 03,5 lbid poai o) pj sle I sl b

o (6,9 diged il o S inb como (b5, Y Jgux

- BK FP Spectr
Likeliho . . aAc P
correlati  correlati al
od E
on on Angle
< A4 Jgras|
< AAF . £y <AV \ Y
. A¥f
- AQY AT ca-- ; YVE o
e
< AA ©,AYA < YAN . VAT el
-,va -
< YYA < yvy AR ¢ R LPEA E SRR WCe1
..va
< YEs Ve < YAN S 2 N VNV
A 5
. vaf CAY RV 00 9

# sk

wgeish slacil slp Ak asly Ol Vb Joazr ulol 2
b Jlne 5 009 Gl sl @z 0 Sl L ool gy
61 Sgaish Slbos Como Jale opl 45 Ceul YU Loy sl
)5 slp oniisyslanz okl Coo uizen 5 il
BK [FP correlation ACE sla,las 0as o oylis |, ST
W)l oYU el 51 olar sanails cygs a5 COITElation
A5 S 3590 (pl cdimolis g wies e plas |, YL slacl
Vb Come Olpj ool gamail s eaiobul slacalb
Skl s 4 0byo ) byl pglal g wials )|
3l oolaiwl 4y 5L cigd oo 33| Lgian 20,90 Ll S
b ol ) (80 iz S W)l glaoansS sunadd

Gl s Cole bl 5 aias sl Glaal g ossay Al
5 ok cg> (SAM) Ll wgl; o pasds wi ¢Sl


http://dx.doi.org/10.61186/marineeng.19.40.1
https://dor.isc.ac/dor/20.1001.1.17357608.1402.19.40.1.9
http://marine-eng.ir/article-1-1027-en.html

[ Downloaded from marine-eng.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17357608.1402.19.40.1.9 ]

[ DOI: 10.61186/marineeng.19.40.1 ]

Q=M VY 50l @mo0je Jlo o cwaige 45,05 /)] )Kan g pale gows

9- Cunningham, A., & Mckee, D. (2013),
Measurement of hyperspectral underwater light
fields, Subsea Optics and Imaging, Vol.2013, p.83-
97

10- Liu, B., Liu, Z., Men, S,, Li, Y., Ding, Z., He, J.,
& Zhao, Z., (2020), Underwater Hyperspectral
Imaging Technology and Its Applications for
Detecting and Mapping the Seafloor: A Review,
Sensors, Vol.20, p.1-21

11- Jin, X., Li, Z., Feng, H., Ren, Z., & Li, S., (2020),
Estimation of maize yield by assimilating biomass
and canopy cover derived from hyperspectral data
into the AquaCrop model. Agricultural Water
Management, VVol.227

12- Wei, H., Guo, Y., Yang, P., Song, H., Liu, H., &
Zhang, Y., (2017), Underwater multispectral
imaging: The influences of color filters on the
estimation of underwater light attenuation,
OCEANS, Vol.2017

13- Wang, S., Chi, C., Wang, P., Liu, J., & Huang,
H., (2020), Design of a low-complexity miniature
underwater three-dimensional acoustical imaging
system, International Conference on Underwater
Acoustics

14- Yamamoto, S., Kato, K., & Abe, S., (2020),
Optical imaging of produced light in water during
irradiation of gamma photons lower energy than the
Cerenkov-light threshold, Applied Radiation and
Isotopes, Vol.15

15- Kralikova, R., Badida, M., & Konkoly, T.,
(2015), Lighting Quality and Visual Comfort
Assesment in Working Environment, Proceedings of
the 21st International Conference LIGHT SVETLO
2015

16- Salisbury, A., & Matthews, A, (2020), Using
airborne hyperspectral imaging to aid prospectivity
analysis for lithium in geothermal waters,
Hyperspectral Imaging and Applications, Vol.11576
17- Johnsen, G., Ludvigsen, M., Sgrensen, A., &
Sandvik Aas, L. M., (2016), The use of underwater
hyperspectral imaging deployed on remotely
operated vehicles - methods and applications, IFAC-
PapersOnLine, Vol.49, p.476-481

18- Kjerstad.l., (2014), Underwater imaging and the
effect of inherent optical properties on image quality,
MSc thesis of NTNU University of Norway

19- FORESTI, G. L., & GENTILI, S., (2000), A
VISION BASED SYSTEM FOR  OBJECT
DETECTION IN  UNDERWATER IMAGES,
International Journal of Pattern Recognition and
Artificial Intelligence, Vol.14 p.167-188

20- Deva Krupa. A.J, Samiappan.D, Hemalatha.V.,
(2018), Techniques for seabed mapping usin
underwater hyperspectral imaging: A survey, Pure
and applied mathematics. VVol.118, p.11-30

21- Naik, M., (2017), Evolution of Sonar Survey
Systems for Sea Floor Studies, Engineering and
Technology Journal, Vol.2, p.185-195.

bl (gaion opl e aileadesls axwsi g b pe J>
R ewindse Gopldl yws ald a0 b pl slaailels
(b b pl laosls sl Dledlbl lyseiul jslaeas 28,5
S5y St psbal g3y p 2l g 1 GlelS Ly i
9> 3l 605 ad Lol idens bl aSl s & ol
45058 oo Dyy Eghan Doty (el WS ged Ll o
el ol o Blae DS sante Sl ESTh Sk o Jele
bl G ppgas 0je> )0 lalkhs Cuale colid (S ) 5bay
09 @i b zgys Come g cds Gl 4 Wlgie ol
G3lon 0 Jole e 5l S 8 b s)lon wgedil
b slalels 5l gass ol o 0gdh o0 ogese Waosls
il agi jshien pRLGT riwl rizan 5 ool
0 ENVI 580 5 Lo 5l ooliiasl b bacibs 45wt oolic
Gl Sz S ol il )l aisaiil o gy0 Ll
sohieds YU cdo b slaosls 5oy studo pl sloosls  guso
2ol Ol 5 Wsdoe womme 2l mlie i Sl
oo Blaal aalllas b 5 Saxe arlie a2 wiile laclles

3,5 oolatul

&l -V

1- Yahya, N. N., Hashim, M., & Ahmad, S., (2014),
Remote Sensing of shallow sea floor for digital earth
environment, IOP Conference Series: Earth and
Environmental Science, 18, 012110

2- Ji, F., Pawlowicz, R., & Xiong, X., (2021),
Estimating the Absolute Salinity of Chinese offshore
waters using nutrients and inorganic carbon data,
Ocean Science, Vol.17, p. 909-918

3- Daniel, A., Laés-Huon, A., Barus, C., Beaton, A.
D., Blandfort, D., Guigues, N., ... Achterberg, E. P.,
(2020), Toward a Harmonization for Using in situ
Nutrient Sensors in the Marine Environment.
Frontiers in Marine Science, Vol.6, p.1-22

4- Mullen, L., O’Connor, S., Cochenour, B., &
Dalgleish, F., (2013), State-of-the-art tools for next-
generation underwater optical imaging systems,
Ocean Sensing and Monitoring, VVol.5, p.661-684

5- Raizer, V., (2019), Optical Remote Sensing
Technologies. Optical Remote Sensing of Ocean
Hydrodynamics, p.133-150.

6- Mikelsons, K., Wang, M., & Jiang, L., (2020),
Statistical evaluation of satellite ocean color data
retrievals, Remote Sensing of Environment, Vol. 237
7- Yan, Q., (2020), Advantage and Application of
Unmanned Aerial Vehicle Remote Sensing in
Engineering Survey, Remote Sensing, Vol.9, p.1-22
8- Sture, O., Ludvigsen, M., Soreide, F., & Aas, L.
M. S., (2017), Autonomous underwater vehicles as a
platform for underwater hyperspectral imaging,
OCEANS, Vo0l.2017, p.1-8


http://dx.doi.org/10.61186/marineeng.19.40.1
https://dor.isc.ac/dor/20.1001.1.17357608.1402.19.40.1.9
http://marine-eng.ir/article-1-1027-en.html

[ Downloaded from marine-eng.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17357608.1402.19.40.1.9 ]

[ DOI: 10.61186/marineeng.19.40.1 ]

L)yo yn (i 428 4 5o bl oy nsa glaasbele el JUs)l o) Ses § pade (pws Cpu

22- Wilson, S., Potgieter, J., & Arif, K. M., (2019),
Robot-Assisted Floor Surface Profiling Using Low-
Cost Sensors. Remote Sensing, Vol.11, p.1-25

23- Xiong, F., Zhou, J., Chanussot, J., & Qian, Y.,
(2019), Dynamic Material-Aware Object Tracking in
Hyperspectral Videos, 2019 10th Workshop on
Hyperspectral Imaging and Signal Processing:
Evolution in Remote Sensing (WHISPERS)

24- Matouskova, E., (2014), INFLUENCE OF
ILLUMINATION AND WHITE REFERENCE
MATERIAL FOR HYPERSPECTRAL IMAGING OF
CULTURAL HERITAGE OBJECTS, 14th SGEM
Geo Conference on INFORMATICS,
GEOINFORMATICS AND REMOTE SENSING
25- Rafert, J., (2015), Advances in hyperspectral
remote sensing |: The visible Fourier transform
hyperspectral imager, Journal of Spectral Imaging,
Vol.4, p.1-5

26- Buscombe, D., (2017), Shallow water benthic
imaging and substrate characterization using
recreational-grade sidescan-sonar, Environmental
Modelling & Software, Vol.89, p.1-18

27- Liu, X., Sun, C., Yang, Y., & Zhuo, J., (2017),
Hybrid phase shift and shifted sideband beamforming
for large-aperture MIMO sonar imaging, IET Radar,
Sonar & Navigation, Vol.11, p.1782-1789

28- Prokhorov, 1. V., & Sushchenko, A. A., (2015),
Imaging Based on Signal from Side-Scan Sonar,
Applied Mechanics and Materials, VVol.756, p.678-
682

29- Chowdhury, S., Zhang, J., Staenz, K., & Peddle,
D., (2012), Spectral mixture analysis of
hyperspectral data using Genetic Algorithm and
Spectral Angle Constraint (GA-SAC), 2012 4th
Workshop on Hyperspectral Image and Signal
Processing (WHISPERS

30- Hasani Moghaddam, H., Torahi, Ali Asghar., &
Zeaiean Firooz Abadi, P., (2019), Using discrete
wavelet transform to increase the accuracy of hyper
spectral and high resolution images fusion, JRORS,
Vol.1(2019), p.22-30

31- Kala, S.,, & Vasuki, S., (2014), Feature
correlation based parallel hyper spectral image
compression using a hybridization of FCM and
subtractive clustering, Journal of Communications
Technology and Electronics, Vol.59, p.1378-1389
32- Schaefli, B., & Kavetski, D., (2017), Bayesian
spectral likelihood for hydrological parameter
inference, Water Resources Research, Vol.53,
p.6857-6884


http://dx.doi.org/10.61186/marineeng.19.40.1
https://dor.isc.ac/dor/20.1001.1.17357608.1402.19.40.1.9
http://marine-eng.ir/article-1-1027-en.html
http://www.tcpdf.org

