Journal of Watershed Engineering and Management Jeul Copde g owdige (ibgy - code a s
Volume5, Issue 2, 2013, Pages 115-124 IVF-110 Slas AYAY LY o leds ) ol

&

o103l ookl b s Glguwy (guudils cdo ol
Al SO W8 b g w90 )l ol ol

T Jogazmon )5 alogu 3 ' Bolo L jans dums
35 ooy S olRzils ( pxmbailie caSlasly wid )l pwlid IS ggmtils ' 559 yde ey olRzils o gxnb mlie oaSiiils wobiul '

AV/OITY iy g Y/ ¥/ 0 il Gl

dil>og, ,ls, Ll 5 pojlels 4y bgs o Sladllas ploxil o cogeo (25 GlaslE0g, s dlge gaails 5 ‘SQL?T
3leolainl I ojls goby glawe S5 5 loj a4 5lo ey Slgas, guuaily i Gl SIS wuS oo Ll
(g Sl (65950 5yl 09, Slhgw) saails Slalllas ;o pgai Biloy dlex I wae slahs,
el Sz SIS laghy; RS0 g 0 mized g jgate Slial 4 550 5V (6l b laibial cule,
aS ol Jb el pgas hils 50w slas lasbinl 5l soliiwl 8,90 (slainm,90 SIS 5,08 wlul pon
goanals cds Jlod Bas b pile regh pcnl il a8, 18 4z g 090 £9dge (nl Sueal (oS
ol Glp i 8 Dyge alize SIS D08 b glayme0 I ol pelar isle sl eolaul b iy Slige,
S el (5)0 paiged (rizren g Sglite SISE D508 b slacm)ed by Shgw; 5l o ppgal slaie
&8 Jelos sln osliiul 3550 Slagm a0 51 o e pglad (B3ley S8 (e Sl )3 ol plml ey Slige,
@lp ol Ol @l b S g 5 e (5510 paig0d I ol @l b anslie Bo)b Sl e Slige,
5 1P (S oo b o g JuSolBe Vo Ve SIS 0,08 b 90 palal (0310 el joails Slga,
ol 55 oy Sligwy gl comizen aibls 1y 08 S by, b Bl e (S 5 ot - /0)
e i 5 PR g AN (Saed o po b i e JuSolRe VA 5 17 S8 008 L (slagm 90 pslas
Sl Grnasd Drielio &5 35 o] 5l (Sl S ggeme o sl &l ) SUN og, b il liee (S s
oSl V7 BV e SIS 2508 b gojl yo ailogn ) g Sudpoails Sl poal (hjlop Slaal ly 55105 008
Lo g jlae Blyoul (y meS g o i b e o VoV B Ve sl joasls Slga, (g ka8 aisls (gl ulwl 5 0g
ottt b e oo OY B Ve 5l ailagy, Sligms, o yd aiels iz o ko 1 5 YY) 5 AUV AAIFOD s ey

el Cewody yio o VY g FA 5 VWV - XYNFY (oS s Lad g )L Olymul oy S

Slgasy Sladllas oy 90 SIS 508 (6 S0l s e g, o], gaaily 1 guudS sdejlg

O Gl glacnd oy JSs cSlpS, e 4oudo
Sl yo ul)o o)l..b| F 1Y (5)1""6"5 Wloads o..\..S‘I‘ 3 u_i‘,_gl_, u‘)é )l Gg.b LSLQJL‘U ‘5,._.,., grawe

sadeghi @modares.ac.ir : sz onnnss *



W ilie S5 5508 b (slocrmeysd 5 ol st 53105 31 0atal by Slogen, saizals B ol

Image-js (Y--V Strom 5 Kuhns ) °AGS
o, Ll (Vo VS yal sameie SYLT ciloge dunwo)
(ololid cpglai (osle s sl oy, 3l colaiwl oges
L ohd S @iy oms 9 Jelod s pSojlul
shestial K50 sblse 5l cmizon WS (o0 Jotnsd
sble I 58s Oledbl &) & pear o3l
Oz 5 S5 Bblea baisel presd 5 SsS
oy Sl anie o5 5 coly el g pSesll
530 e 4 ol gy (uyTwd B d bl
g ey JUl &)gp0 (g 5l aBl e aslllas
A 350 oo 5l gy latined (S Lany
S oo i |y Slalllae 8150 by g olRaslesl 4

@il 5 Ly iz o p)8 a5 bl |
sl adlas 0y90 gblia 5l (5)loppgal 4 5l
SN ewl Sl sy Gladdos g hjlop
Oeod y 0gd oo oolaiul (g0 paal sl g0
ablio 5l oals aniloy polay SCS& &, (]
Shyldle s bawme o oud (Alan gl 090
BRI N UVOWIRN] "EIPL LIV A KPS | FRGNONY
bosbrneas slagmss 3l eslinal 5 Ll
el slog Cuonl Glhls 15530 aazine

SSE 008 b gl ppgal Gmyge Sl
5 o sy pgal Mlop Sow s el
e g 2lad e Vb B b g Sy o
6ok Canl ladilsog, (6 s Sliguw, I3 ojludl
T gl lsn by 5l eolial aiey jo o)l
Sladdlie 5 jtaw (9w; O3 @i Jolod el
Ll 43,5 O a0 (g0g90mme Sldllas I L Lo e

soon sshear (V00) ofSea 5 Graham
sadlse owyn Glp ngal SBilon by, S8
S rpeal 5 6 pSojll Aiged YA (6 fums Sligm,
on S90Sl )3 Aoy, aw ey 5l ens
Gy &S os ol N S plal mls sl 1
B s ws o iy slesel mhaw (o pgal (bile
D1 grwlio

yokieds (Y-+9) Masselink 4 Buscombe

2 BalE0g) s ;0 (558 Ggm; a3 (5lodnds

% Automated Grain Sizing
4 Image Processing and Analysisin Java

JUS s, cldlas o S5 Gl Ky ailsss,
Sensyhasoe 9 (S39099 90955 «Sgy0em j0 Sy,
(Y+\Y .Chung 4 Chang) .|

Gl 5 oolel (S Gl Slogas
.la;‘r..u OJ.MS&&’..A W )MM) ul)}“:) G)LJ
QOAAY Williams) aies oyl 5 oSl aisds
JLa.u‘ 0970 yaxd 4O nfe J.oLc Y Ql)fb o)'|..\3‘
1494 (Rice Y49\ Parker) coul cow, @l)d
Y-+ Masselink 4 Buscombe

awn] &5‘°W. )lf Ql)é o)".\J‘ 31y Lg).zfo)’bjl
esas o B g 38 Sledbl 5 bl a5z pae
wilsog; ol slapl > abewges ool Jox Slgu,
cble> b oably o a5 bro sla ob;)l 4 e
“ b b a5 550 S 5
o0 assly Jlosa 1) ol caws g Yb caws o
Sk 9 Jn slealopw Il coge Ojge g0
mludgone ahwlsay Ol)d ojlail e Slisgas
Jod JB a0 s Glagls) )0 3925 o
Sl colro (Y020 ) Kan 9 Graham) oy
Sdlsp D900 rized 9 Vb auje g loj S
aQ ddlaio aleluw o |) ‘5»‘).4....:3 W) D) JJ—MAJ
S%o,d pubizma 039 el (IS ey 3591 o D94
5 Sare esle cilpear 5 waa gl )l
alor 5l ot Slgw, ganaily ke ;)
neas Blop ey @ Ol @ty oez
Sosloy (Ve Ko 4 Sadeghi) sged o)Ll
'o)"..\_'v‘ ‘_g‘ﬁ oolw )L.....o o9 S5 R (s pgas
ONley aneSay jshiiedy (5w Slgw, x5
s Graham) col <l)d ojlal mie jo lalas
AR PR RCONS

Go3loy sshiieas (sodaie slajlble s g Lol
gonals lp yamie slagts, oesar e
& s dlax o] 5l a5 canl oad 4l Slges,
«(¥+\- Hamilton 5 Beggan) > GIAS sla l;5la

! Image Processing
2 Geological Image Analysis Software



AT Y o leds O ol

sl S e g (owdige (SBBgR —sele a5 MY

g 0ml 5l cwl a8 Sjge o] soliiwl 0,40
Cligesy sipalls B> o Baa |y ol 3o
Sdel pslas Ghslon el b
s el Gl SSB S0 b a0
Sl b 5 5310y b5 dglia w1 e
SESE 08 b lagmyes 5l o e pola
Gl g paie slags pSoilail mlt b s
sty polal 4 sl SESE &,08 (Pl
S (S Sligmy polal (Bilon ol )3 65
O Slp o (nl o pizmen 285 )13 kS
Rl 5l i Slgw, S mie el g
peal i3l 0 YU Cds g Cep coway GIAS

A oslazwl

b g, g dlge

o3l aje5 5l 380 9yl A obiaws jelaieds
o lyp 9 GIAS V. 18l o 5 5l eolanwl b @l)d
5 3y Grmet Sligw, digad 9 5l o] JoallnSe
5 SMEyer gt 5l sla g b albeud s
A oolaiwl s Slgw, rawdsy

aS el gl il 5l was oS 5 GIAS 53l 5
S (oo dmle YU 28 5 e p L) ey Slige,
(SlolP P (SRRl Sres SO (pien
N u,..ul.o_' ‘) IES T 9 e ‘6)15)‘)5 LS‘)-.‘
S8le s 50 eud acwlxe @lyd gamaily Slisgas
Excel Y+V: laze 0 alflas o504 GIAS
(Y+V- < Hamilton 5 Beggan) ogi oo 0,53
Ol Soge o8y Gyl baye il
(http://www.geoanalysis.org) <ol wyiws
VS5 55 GIAS 33l )l Jolo (55 5 ol
Lol 00l ooly ylid

Orsd O kel a4 Sl s
WCadd ol SIS 5,08 b ot (o gylo WS
A s g obal JuSoe YA 9 V8 AY .
4.;[.‘ dw )‘ oolaul l) &) LSLQA.:}Q.' ).'jl.@ e

P Fe OOy asiie alols o ol o st

ookl 5 goae iludoe Ghg) 53 eSS
awlie 0,90 Slaalie glacsls L1y yaar (osls,,
|y s U530, 3 Lol gl 3 sl isls 1,3
(omizmed Ay goae gilu a3l Pl
&35 Sy3lp owyp 4 (Y+\Y) Chung 5 Chang
ool gy ol eslaiwl b ailsog, s &l ol
ol il el o Jing-Mel &l>og, o pgas
Sygots 5 1M o) 5l eslaal sloe  aslllas
ol T e i ailiu] g FPONN 5l oS 5
gl Glp neas (Bilon Sl gy cnl po b
s pSe lal 5 Gl ojlal aujes Sog>
03y gl wlog, yiws 3l ool ad 3 Jliows
3500 0 1) ity cold) Sl mli bag)] ool
b olys oslal mjes slaSas 5 avle 5 (p0 (l5e
2 FM gy pgal Ghlan by, 5l eslan
slaghs) 9 pgal (5lon slaghs; ple b awlie
30 gl ey ol &Sl S

(V) o) Ken g Sadeghi s 50 ol 0l 50
2 peas GB3lon oS (Bl (59, (SAndou
Gub 3ol @b e s Slse, ganaly
O Sl eslatnl b gaails g, b bl anslas
JSis olge ojlail ax o a5 wiogw, asd o
Gilep by, B il 555 ladiged saimd
P asls ol Csly 4 o055 edS 0 g
peiis it by 2bS 5 CBs (izen 05l o0
S8 anels a4y Sy (aalls sl pgal 3lo
Bl (S 00l 3550 ()93 9 (o) 2 890

5 0ad plil Gldlas 5l Jol> mls ulwl 5
3 i e Slo g, 3 eolaiul alize 3blie
i ;5 S BB 285 1o sy il aber
b 5l 0g e (503l sl L
Slegds 5 G lopeSe GBs wul s s ule,
SESE 5508 g g98 Coedl b abasl) 0 JolS 5 (g0

O399 Elgl G015 (s g ool 5550 (slagyu ;90

! Image Processing- FPCNN Multilevel
Thresholding

2 Feedback Pulse Couple Neural Network

® Multilevel Thresholding



WA

alisie SIS @8 b lagmys 5l folo pslas (3lop jleslitul b jiws Slgw, anails <8 Jlos

L opead Bibn @i amlie jplied ow)n
> hw bled Slguw ) « SIS Galizee glacs )08
4 ganaily jghiteds ¢ Cuiloy aslas 0,50 &S
S L s (5,503lnl g i slrogeds
polal diges b Jie oKisleyl a0 laibes
(Y-+\ Pye 4 Blott) «ls 5, 5 <)o Slgw,

o 00 43‘)1 Y 9 Y LSLEJ&M: 3o OJ.AT Cawddy

5 Sadeghi) (sogee MalS &jg0a (e ilo
VB A el 50 5,0 uSe 4y pladl (Yo + Q)] Sen
el s Gere alold Sl Jole 55 3525 o @ o
il b s alocil ;s g 5, i Sl
oKiils gs.’.L.’.)‘b Ibglc 9 ‘51.‘.Jo é:L..a oSl oauds
Sheslatul by ol el jo &8ly uyde Cany
ORb 0L 5l oy b as Sl 090 (6 a0
390 6um§,° e (5 S o3Il sl (sl p S

- Geological Image Analysis Software

Input Parameters
Load Ima...

¥
Irvert Input
Process >> MR Input Imadge
MM Centroid List
Save Res...

Quit

Image Analysis I

y
G e

Geological Image Analysis Software
Detection Parameters
Mlinimum Ohbject

il

Maximurm Object

Pisel | Inits

i * I & um um2
Black / ¥White Threshold Pixal EE | om mme
|0 NESEAT 250 | m om2

Mormalised Poisson Area
Kl N el

(===

Output Parameters

Enter filename for output data:
* 110 m

lgnaore Eloundary Ohjects

Ohject Area

Eccentricity  Ahundance

Ferimater Cirientatian
Tatal # 1431 Stdev; fEEZ
Minimu B80T Maode: 2600
Maximu2S20E Skewne TS
Mean: SE7 Kurtosi T72079

odds il polay o aial ad S i o oglate
Gho s L) ops sbJusSy GIAS 38l 5o
Seher Sl JaSn g () Sl 9)50 LBl (lgieay
5 IS S O) din)  j ciSe (YOO lade L)
« Hamilton 4 Beggan) ac3,5 13 L ae (Y
sl oy ailscd ;o g 3 Slgas, polad (Vo).
oY bl anslie Colys jo ol sl I Y 4 F
Wlocel)s g ) Slgw, Sladiges unails 5l
Sy Py Sl eslinul g GIAS S8 e by
Shoolatwl b pgw, o3 slaws ulel 5 daS!
SPSS 19 il i K5 b Sipn el

Lo 53 Slllas sladiges o Joloos 5 528 5 Jolo (75,5 5 (ol =) S5

2 GIAS J38la 5 ;5 Jol (it &5 2ol Sl

p3Y ilweslel (talpg cnlply coesl gl g
29ba olsl e s il 38l 5 a0 99,9 1
il (silweslel 5 Ghalng 4 5L I3l 5 4 59959
Sisy S9Ts Oeh e Oypet SIS S0 polal
PEG e b g (aloy s cbil b 5wl (ol
Bk ookl GIAS Jl8lsy e 4 9955 &y
Dy F sla s

lg 43‘.);'}.::)0 9 ¥ uLas.w) ).ljl.«aa gS)lquLJ J.'>|).o

(Y+)- MHamilton 5 Beggan)

J‘yuo oD 3 RS (0 ul.w..: ‘) &.JjLD.o.A &&m“ u).\s

2 sl o b (o Sk S b (60959 polas
SSis @03 g (YOO b yio) S el



WA Y oyleds O al> ] G e g owiie Shgh — sede 4,25 114

VA (Y- o xYE-+) V8 (Yo xITe ) WY (Ve 0exV-00)
1) Sglaie S 0,08 b layas 90 3l eoliiwl b (g yie il Fe j0 Fe lacdl 5l oads ags aslocid ;o Sligusy plal diges =¥ JSC&

YA (YF-xYf. )

WY (Ve DexV D)
Sgliie S8 @8 b be (90 5l oolaiwl b (g e sl Fo j0 Fo slocdly 5l oads ags il ) Sligusy pglad diges -V JSC&



Y-/

@l S8 @08 b gloym 90 5l Jols pglas isls sl eolawl b iy Slbgus, gamasls cds Jlos

ot PR Wl Lt Y

SXRISK e L

=

; '...*_.)
L9 .
+ oilisn ( i

5

A0+x0+)
___.l‘l_r; :‘,{::.t
(i

%

b i s
&;f%h . 3& e PR 7 . i . 8 ;
VE (T ex)Ye ) VY (Ve 0ex)0e)

Sidle 5 4 8,9 6l sy il Fr 0 T slacdly 5l ailocid,d Slgw, sad solel bt —F JSCi

{0
~ ""l: 4
A N X S

40-x20+) Y (AA-xAA-)

VA (YFe oxY¥Fe+) VE (WY ex\Yee) WO - 0exVe0)
GIAS |l53l0 5 4 59,5 sl syl T 50 T Glacdl 5l ailsg ) Slgasy 0ol oolel jglas —O S5



AT Y o leds O ol el G e 3 i sl — sale 4,25 VY

A (AINRRIAIARD)

VE (I XY ) VY (V-0 X)00)
il Blgasy 3l g yme gl Frj0 Fr gl 5l ool agd pglat 55, GIAS 38la 5 5l sl Cooas mlis —F S
(B Sy dlass g JuuS o Ko > )

oy . -'I:i;'-i':-::' -.-_‘_.-
Y (DOXDHe)
LOOERrT  BPY

YA (YFeeXYFes) 17 (YWeeXYes) 1Y (Ve deXVelde)
ailo gy, Sligasy 5l (g ye il e jo Frglacdly 51 oo agd polai 59, GIAS l58le 5 5l soal oy gl -V i



AT Y o leds O ol

el S e g (owdige (B9 —sede 428 NYY

core oos Ll Llday dr=—+/0)) YU b
e et Bl aS s e St
SSE D)8 b Lot )s0 ceizred Ll ugSas
b o8 (Kiop 5 JoSle WA 5 17 e
polbai il a5 by el aBly polis
Ol b JuSolKe VY S 08 b g9

Sod M b Sipa TA S
olpls sl S oy 4 gamasls L (P<+/ )
S el g Sl ol b gpene
WED ) bwgte SIS 0,08 L lagm 90
SeSE Dj08 b glaimes 4 o (eSS
or slply Jod B mls omb 9 Yo jlew

Aaps o Sl aily o IS a8

Sy 5y Slgw) Gm gl pll 5l
O Spd e ple SO oSl g g,
Slgmy &lp Ghg) 99 5l Jol> (g, SIS Slass
el oo 11 g A Gla IS jo wlo ey g 3,
Ol lp aS 09l oo bl A S 4y a9 L
Vo SS@ Oya8 by polal bsloy cud o
Sya8 L 90 9 +IP0 (Sen jlade b JuuSu 5
clpa YA i L SO VY SS
bganailb by (Ssed (lime (0508 5 (o e
S8 b e bl o9z cpl Lol SUI g,

Shopd copd by e JuSylKe an S

i

]; /9
' -y
_.'o

—{A

S gy @ Canand clis SSE Zeya3 b glaar e

o Olyd gl SN g, g glaie S a8 b by y90 5l Jole gl e (Siwuer —A JSCB

Vie

e gl

E%\\ JLMMan ]

Sy S wiliths KA a8 b gl 90

———

Y 10 ir 1% YA

b Gl S g, 5 Dglite SIS @08 b b (90 5l Jolo gl e (Siwaes -1 S5



AT Y o leds O ol

sl S e g (owdige (SBBgR —sele a5 NYY

o | b s cds mals ) Lise ax 51 el Cawsd
obm! Jim! slaasl 5 558 Dol o Yo 4 les oo

Silwoslel gy mizen 5 b pngal (> sl
Sl Cond yyglas

ol 8 b Bus b ol egh
3 deols gl sy 5 eoliol b i g,
oAb el dilide LSE 08 b glagy,0
SlFe ol Limgh (b odal Cuvoas zli sl
Sanbly b Jol> mls 5l (S o5 9905 sabex
S8 O,08 og oS Loy ol ol Gl
S sty amo @l |, sl bt Wl e
I, oy Slgw, ol slaw Y SKS& &,a8
Sy cdllae cusdly b aS oS e dy90p St
B ailsg ) Shgesy S5 @je5 Jelos (sl 4!
ol Dalaie SS& &yu8 b gl ye0 CEs o
S 95 grhe Ulgies ggoge nl sty o
Jodo ol pslad )0 Slpess 5 b S9Seal 3529
i 2 Syt i, 5 ol e o o
Oy aS 055 ple lgiee (Silea Wed oo (AL
5 Py Al ) gy all S YL SIS
NETORSIPH KNS Vi JRETWWIPH IR VESPE ST WA V-RLIPRY:
@ Fobe hegie SSE 008 Jy 05 o0 B 0
JSas alyd ojlail ax o dA) ol 5Ty cosdly
Oy b rss S8 il FS 5 Slge, oaies
Coily 2 o 5 Sl Ve ) e S
2 oomgs SSE O, lple wl 5SGep
aalg> Dglaie s Slgw ) o3l o5, cds liw
.09.3
aS 09 oo olgiiag 0| Casddy b4 axgi b
5 GIAS J3ilay slagaieils b ceslie ()0
@l amlieo b rizmen 5 0Bl Slgw, onals
ganals polai (il sl Alise sla Bl
AD dalst Seo )5 ol G ml Sligw,
el sleiiger 5 @ 4 Ghiws S
Glopnd L g s alie oladsy sbl wjls
Siie )5 S g gy elgl 5l Sas
Lol Sy 7SIl g pgad 3l n Graasiio b i

ol @ Olgee 4 JSS 4 arg b e
b omyed by Olhd ganails o cdly Cows azs
90 9 AN Jlade b JuSo e VPSS 08
Ol A /PR e L VA SIS a8 L
SS9y b sl L) (Ko Gliee (258
plo i Jdow &5 cwl J 0 ol syl
as ol las Gglaie S sl ;08 b Loy 90
olis b 3 B 5 celis (Sien ol
Olgse Egemme 10 oplplo aiils (X)) Slaslin
L oals Old mje Judog jo0 a5 o5 #)has
VEL Y S5 3y08 b slaiyayge ) eolatl
wz e bl &l g s Sl
3 F0oml SSE ©,08 b layge pl ) ool
e Sy il g o |y S eie slas
Comolus 1 S8 4 5 A Gl IS IS anslis
3 e gailocid e Slgw, (gaidils B> 5 i
Sy B3 Djgpo g AAlS Wainm e SISE D08
bl cnl dds leioe 9l 1) (ogas cnl o
S8 D3 b o e0 (S s pae @ g oo
3l ly polas Ll e (JuSule Vo 1) ol
Slgw; 9> 5l Gl 4328 5 SISE 58 5 Sligw,
slas)le L 4 K, pd wlel p oy als
iy Sloals S Juie GilS lub 5 (o
YA 5 V2) YL S &,08 b sl yan 90 alwgas
el e blojl sezg ol cos (Sl
P e SSE 98 Lol I Jels
ool cal 5 5% s e 5 1y ol eallas
Dges Hya
SSE 08 b Gy Ser lpe
SIS ppal Ay Foe 8wk hugie
Slgu, 6,8 aals 0gzg ! bl 5 9 o
5 AeS bk VOV B -l oails (6
VIAR o iy 3 e g jlere OByl o Jlaie o 5 s
Iy Slade (5 i g (o 5eS VY B VY 5 FOOAA L
GoAd aly e ailols  plaisl s w
1S b fin s OV 61+ 51l iy Sl
VAV e Led g jlme Bliosil jladie o iy o
Jode pyiias g ey FA L VY 5 VEY/YY G



\Y¥ ) Galiten SLSE 08 b 6l ipanyss 51 bols pasbai (gl 5l ool b sy Sliges, giails ds Julos

oolawl 0580 2ubeo

1. Beggan, C., and C.W. Hamilton. 2010. New image processing software for analyzing object size-
frequency distributions, geometry, orientation, and spatial distribution. Computers and Geosciences,
36 (4):539-549.

2. Buscombe, D., and G. Masselink. 2009. Grain-size information from the statistical properties of digital
images of sediment. Sedimentology, 56: 421-438.

3. Chang, F.J,, and Ch.H. Chung. 2012. Estimation of riverbed grain-size distribution using image-
processing techniques. Journal of Hydrology, 440-441: 102-112.

4. Graham, D.J,, SP. Rice and |. Reid. 2005. A transferable method for the automated grain sizing of
river gravels. Water Resources Research, 41(7): 12-WQ07020.

5. Kuhns, R.D., and B. Strom. 2007. Comparison of automated grain sizing of gravel beds using digital
Images to standard grid and random-walk pebble counts. NSF-REU, Undergraduate Research
Report, 15 pages.

6. Parker, G. 1991. Selective sorting and abrasion of river gravel. Il: Applications. Journal of Hydraulic
Engineering, 117(2): 150-171.

7. Rice, S.P. 1999. The nature and controls on downstream fining within sedimentary links. Journal of
Sedimentary Research, 69(1): 32—39.

8. Sadeghi, SH.R., A.V. Khaledi Darvishan, and M. Vafakhah. 2007. Study on channel hydraulic
characteristic on morphology variation bed materials. Journal of Hydrology, 1(1): 1-10 (in Persian).

9. Sadeghi, SH.R., V.S. Sadeghi, A.V. Khaledi Darvishan and L. Gholami. 2009. Feasibility study on
image processing usage in sediment Granulometry, In: Proceedings of 4th National Conference on
Watershed Management and Water and Soil Resources, Kerman, Iran, December 2-3, 2009:668-673
(in Persian).

11. Williams, G.P. 1983. Paleohydrologica methods and some examples from Swedish fluvial
environment. cobble and boulder deposits. Geografiska Annaler, 65: 227-243.


http://www.sciencedirect.com/science/article/pii/S0098300409003239
http://www.sciencedirect.com/science/article/pii/S0098300409003239
http://ascelibrary.org/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A(Parker%2C+Gary)

AT Y o leds O ol etul G e 5 i sl — sale 4,25 VYO

Investigating Bed Sediment Granolometry Precision based on Image
Processing of Cameras with Different Resolutions

Seyed Hamidreza Sadeghi (Corresponding Author), Professor, Department of Watershed Management
Engineering, Faculty of Natural Resources, Tarbiat Modares University, Noor 46417-76489, Mazandaran,
Iran, E-mail: sadeghi @modares.ac.ir

Sudabeh Gharemahmudli, Former MSc Student, Department of Watershed Management Engineering,
Faculty of Natural Resources, Tarbiat Modares University, Noor 46417-76489, Mazandaran, Iran, E-mail:
gharemahmudli sudabe@yahoo.com

Abstract

Awareness of particle size distribution of river bed material plays an important role in studies of the
organizing and analysis behavior of rivers. The traditional separation of particle sediments needs a lot of
cost, time and fieldwork. Therefore, new methods such as image processing separation, is essential for
studies on particle size distribution of riverbed sediments. It is necessary to maintain standards in reach to
the goals and to justify the adoption of a new separation technique. Accordingly, the resolution of the
camerais very important for standard image processing. However, it has not been considered, yet. Hence,
the present study aimed to analyze the accuracy of the particle size distribution of bed sediments using the
image processing of image taken by cameras with different resolutions. For this purpose, variety of
cameras were applied to provide images with different resolutions. The direct samplings and
measurement was also conducted for comparison purposes. The results showed that cameras with 3 and
10 megapixel resolutions had the highest and the lowest consistency with observed data with respective
correlation coefficients of 0.65 and -0.51 for coarse sediment. The cameras with resolutions of 16 and 18
megapixel also had the highest and the lowest agreement with the observed data with correlation
coefficients of 0.88 and 0.69 for fine-grained sediments, respectively. In principle, the results suggested
that the most appropriate camera for image processing purposes born 10 to 16 megapixels of resolution.
However, coarse-grained sediments ranged from 10 to 107 mm in diameter with the respective highest
and the lowest standard deviation and mode of 98.455 and 89.7, and 21 and 14. The fine-grained
sediments also ranged from 10 to 57 mm in diameter with the highest and the lowest standard deviation
and mode of 33.143 and 17.10, and 12 and 48, respectively.
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Abstract

Awareness of particle size distribution of river bed material plays an important role in studies
of the organizing and analysis behavior of rivers. The traditional separation of particle
sediments needs a lot of cost, time and fieldwork. Therefore, new methods such as image
processing separation, is essential for studies on particle size distribution of riverbed
sediments. It is necessary to maintain standards in reach to the goals and to justify the
adoption of a new separation technique. Accordingly, the resolution of the camera is very
important for standard image processing. However, it has not been considered, yet. Hence,
the present study aimed to analyze the accuracy of the particle size distribution of bed
sediments using the image processing of image taken by cameras with different resolutions.
For this purpose, variety of cameras were applied to provide images with different
resolutions. The direct samplings and measurement was also conducted for comparison
purposes. The results showed that cameras with 3 and 10 megapixel resolutions had the
highest and the lowest consistency with observed data with respective correlation coefficients
of 0.65 and -0.51 for coarse sediment. The cameras with resolutions of 16 and 18 megapixel
also had the highest and the lowest agreement with the observed data with correlation
coefficients of 0.88 and 0.69 for fine-grained sediments, respectively. In principle, the results
suggested that the most appropriate camera for image processing purposes born 10 to 16
megapixels of resolution. However, coarse-grained sediments ranged from 10 to 107 mm in
diameter with the respective highest and the lowest standard deviation and mode of 98.455
and 89.7, and 21 and 14. The fine-grained sediments also ranged from 10 to 57 mm in
diameter with the highest and the lowest standard deviation and mode of 33.143 and 17.10,
and 12 and 48, respectively.
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