d&&w‘bld»(:u’wu”’fﬁu}i/

\_//d‘ar?,, o 4 1P9A gl (og> 6 jloui (miss Jlw
et U"’fw‘b Vol.7, No.2, Summer 2019

.. . Y-t
A—'_%—'/‘fxﬁ//l; e

S ol )y e puw 3551 o 5IUT 5l ooliiaslly (31,5 5395 grarmaai b Joro b3
Sl (b Godls g (5 g

TZ93 o3 Slgzaemo oolj ke (suge 535095 iz,

Ls.u,b Oi_xﬂ):.aj axlg> (Sxo K iils .&gu,:;s E3085 (gwiige oaSisly 99 )'l O .),".';Ji L5..;L;;L)15 -\
sk il peal axles cixis olRiils (Silegils (559955 (gwdige 0SS (983l ioiw 5 (5 el 5928 09,8 Lazils Y

VRFN Y allie Gl )5 VYAO/ ¥/ 0 allie il o b

ouuS

Zop @l 8o rals Jloto! cslolyale jsla ot s uiliol, e 2 rme) i (5)lgenl 5 £lis] 5l (2L sl 5T
T sl uslal 5, S ns F el sl jskate Gas ls waleS 2l ) nslal g5, 2 ead Jleel o )55l
ool ) lzal elgil b (199 LSy ) azg b load Gy e gl 5 58 GRS £58 bl (Blie
sbad 55y 2 € a5 &)lais slaae) Geiee¥ d oo 5 (g Joo) o yee¥ Jio aloz 5l 55055 Slovn s
2 e Bl 5 Solie BN o lo ol ol do e ol i) sabiie 4 o Jlael Hlgiol ogSil ! 5games 5 i aoiid
Cdo py Slseas ).ul.a 5 (w8l Alols 5 calss 4y4l5) (priwcanl sloosls 5 s slo il )l e as jlam 9 L8 pglas (aib
Jso st 58 iy et gl 5l JAE B el S5 A8 ol sy o sy oo sl om0l
1AV el apgly (S5 28 ols i 355 5 Bl S s 51 @) S (hend 3 Shoe 5 eV d slade 4 s b g S
Oeize g 0h Jole AR 5 AVY L plp cod 5 4 oS g O)laie Jae sl (rimiib B3l 5 pgal b oo ¢ AY
b oud geonal Aluwsdd g p (g S ) Joo 5l (36 (TR) ot a8 /70 9 RMSE) Slayjo 5:0lks 32 (sllas - ATl

ol lad 1) Oslaice Jow g o, Sles «ojlais Joo

Slegss 9 (539955 (emiiges 00SilS  wgb (pall jeal axlys olRisls wlels o @blis « pasds (LS ¢ )l yes 00iiS ASll saiug gl *
SYA-AAAYY Y jals
Email : valadanzouj@kntu.ac.ir


mailto:valadanzouj@kntu.ac.ir

ras sla Joe pgd Al ws 2> 5 il aolee
i Joe W 0 e (S S e e
S dsly adex 5l ey 4 bgy e sl il
sloyiall g (oo )55 5 a5l g SgerjT agl s
Silawooly sl 5L 550 slaodls Wi g3 Cundge

558 gamatws [1Y] Al oo pg wiws sla Joe
Slasin wholy S50 moal slados sl
9 " o e As 50 0 aS il o o wlSa]
Wgad Glgie 4y 45 gD o (GAT w0 (5 Y il
9 oY Joe g9 5l Loy S oo —ai Jus
slaJos g4 51C 5 &)l e —ad Lo o
O) JSs VPl Wt o 38,5 L ) o5 e
ol SISy Slxoai 4 by o (gaipaiws
.J.QQLSA
359 OlSe Bl  pe¥ (g (el (558
TPy jlNie 39 Sl 4z o g Sl pled
Sboe goo Job 4 (Smly pas g laail ples sl
WS 5 oY e sl g, ,o [NEY V- #]
g lite Sl )3 WSl (5995 ol o e )
B3k L9 Eee Job @ el o p Jlake (Sl
s9hie 4y aS 0 Do atd )T A o —wlul (558
ooliiul ©Sanlisly e @S Jus 5l e
o e (Stwly conl S3 @ p3Y V8] S
28T @se Jsb & (Saly s )le g5 4 gmas
38l Oledbl 4y s s (gl S A
Silmosly (S w90 (m0) (093 Joo alex
DYl as wialys b Joe oy
30 0l e J—dme 90 005 S 8,190 ogdle L
38 3925 (S g Slovmal b)) g 3lmesly
5las,be oS
iged ool g S LS slalyiul e
el ol pd 055y pslite 4 ob5gel

4 Lambertin method
5 Bidirectional reflectance distribution function

Py

oS0 lellbl (59l (Susigo — g fu yole o b

1P9A gliusls @ pgo 6 jlasds @ mihias Jlw

doddo —)

Sl eSS 5l (S Gl atye0 5l Gt (5,518
pole Gliizme 5| (6 Ly dzrgi 590 0595l ¢(n5s
Ir s ¥ o ol s lasme 5 (oaliinn o053 p5L8S
b (g 9,8 4y ymamie o5 )skd (nl (sesthe J—ol
Jeds 0 dalss sl bl i8Il 2lgel (251
Pl 51 erboliios 1S glgal (50 85 Sl
Sl pll b Jolas ol Slge (aliond 5 (S50
(e Ll 255 Jlonsl 4 4z L [0 5F]
L ool oo sloslanle pglad jo (uibol, o cud polae
oolai il sl alizes pole i .09y ainlgs Uas
@ pibe @l &8s (il Cua islojlpale nglai ||
Alader 5l e slalbs fals Ly 5 Sis
S5 Ojle an [AV Sl s 8150 s
Sl polad jo oad b JUSws 59, »2 (S S 0s
4 039) Fdgp—dne (20 Jlyenls slaodgase sl
oupd Syl oLl iy 3blis 45 (glaiss
abbaie S a5 (S Sy (nlplo sl e

Hees
S FKlowod 51 (A6 bl T it
O ST sl el colyd jo 5 G ansly 5o
Se—bisn 2)lse 5l alide slaaiss L5l nolie
5 i slallas oges Byby elae 4 V1) -]
oY S ny meeal sl Joe (S S ny Jole
plaal w9 558 Jolss g9 bl (5 e¥ 8 5
F—adi 4 o o (pl dalol jo a5 0g 5 o iy a5

DoV FAYAY] ws sl pis
@SS ns mral slahs) 5l S @il e
SS—ly pas (558 9 (S 03l & LS pue Jdo
Ol & opgal sl goesb & ol sl e
DANY OF] 05 o aisliss momas g, o iooles
2 e e 5 bl o ((Sased glados

1 Remote sensing
2 Traian shadow
3 Aspect effect



e gloeslaiwl b U3|J394942-'-’-"‘JLSL°LJM bl

UlBas g )9S allizg

S ne o b))l slabs

9 U8 polas g kel slo el )b avolis 5l eolicwl @
Ol (g ylone Syl (2 S0le) ramead l oy

Tl o Jua (gapdiwd }

S—

|

17

[ Olalra g sidn (slb ke }

[ olSnil Sl v (o Jo } [ JUist doles yr s slo S

oy Jao® |

Y é Jao ® |

Solel ~sy Joe @

Sed Je ®

b Cd Joo @

A Joe @

SIS0 el b o Gaisaiws ) S

@ zeal ol pd atd Sgz (g0l diges L]
il e e Sl Jlosl o ali e Sy olie
o sFlel 5l mal oo A wle jslate 4
GLQJ‘“‘K.'.‘{. QT 5o 45.).3&15 oolaz_ul 6):.5435"-5 6‘)%
WA Bl 4z 0 )l ieS e 0,95 0 gl L
3 ool —wl Bado pl jo ea b a4 S IS 4 LS
9 AW C‘W‘ )Jﬁ_«a.: uLC)Ucl )l u.:l.e‘.: )d 45 o_a._....:‘
gz 0 oy Sl 4y A _oly C Sl Jlade

Dalasb e
‘51).3 u_w)s.o—\ 6&"09"3 s_:l.xu‘ §t2_~u|) 9O (e
MJL@&H).L‘)‘)&.Q.Q:B\CM) ‘W w‘)_»o .))5]).3
oo 5 288 Gl 4 (5 S wiges hlie 535
Sl )53 LS adlacil co (oo 095 0 asgly 4
.0)‘.)5 S99 Lm4_>544 uL.?u.:‘ Lg‘).g (5‘""“’ J_’> cl) as
Sad—Sy plos polie (o505 ey azgi b cnlplo
olyor I, i iolidl Jlaiml g ai o | Sy

3Lu
4 Reese

P

plos 5 Geiod (nl )0 y95 e S g0 an 4 L
o oolatul pmeai (ol o 3yl jekaie 4y lo JuSlo
s 53 3l e gl g bl (slo el ogdle
Hlas,le a5 ¢ |5 550 lse
a5l3) i b srools z Zi s slo il
Ohleds . bl S e e Slumal Jlasl b polas 5l S

oo solas

slada Josl o)l Ghogi cnl 5l Sas Ko
5 (LogwginuS) iy (SIS 0055 oo
Sy 59 2 (C ol 5 O)lae) (oY pué
5853 sl s daw sl eolaiwl b ccwadd polas
iy Olallae g Olado 5 (6590 dalol jo Al o
Ll 00

SS9y moal il slaJoe oKea 5! 20,
9 Vimsad @ cwad pslal g9, p 1) nd oY s
CV" S 5l ol 5o as wslo,l 8 obj,l o g0 bl
Shas g e pugas Sledbol 5l (5 (g i
gl s Jae bl byl lois 4 e
Ols OMase 45 4z g b .l oals ool ul 31,5 gy 6
)l ar FE0 gl jlogdioe Aoy 0ad
o 4l a5 5 eolitl 3Se53 i Joro Jlos!
DY) el onis a8 5 L o gudios )

iz slas il il S92y ol aiS a5 j5blea

1 Richter
2 Coefficient of variation



S 5 Gy 4 oSy gaadl ) (g h ]
e 5L DAL asols S8 ) 2 0590 55 Tl
o,Lil SISl Gigty a4y Olgi o0 dinny (] o Dlided
b Sz 3l g5) 5 (S ms8 5101 50 48 o
IVl catosls )13 ol 390 1) Vb e agl;
ssl—a o Slas 050y jslate 4y (RILSen 5 Tl 550
o 511,55 b gaadb cgz slojlsale
IRl 4 azgi b oS wio S eolinl (Bl S5 e
el loa g LB A 4 A 5l gunaide c8s
Ol 095 5l (g0 0 Soe (8 ¥ ot sl Jos
Lyv] wsls

JUCIGH JUUES S VN I It R zbo sl eola !
Slwoal Jleel (ob3)) sl (wlin Jlns Wil o0
jleog—d i8S Sl 0 S Sg g8 dles 51 S el
@ Joe sl Ly (il Sen 5 8 s 5, 02
stz )laie TM ailej iz pglai 59, 2 S50
oalS Ol s g5, Sl o 1) Jele ol 51 5
O s bl queal bl g opl 5o sl
SS e o Bhioe§ 9,55 2 gl e 5 bl
Lo 5T w55 (g 5looly 51 il s a5 c
od— aid)S 5l o bl jlese lere a Slpss
[a] e

Sl JLasl ol 6 lgenls Uy 3blio ol
S aSls n (e g 585 951 5> BT
olyod 7S ol 1o )55 0 2V Coal I (LS
S0 Y 9 Gy Joe iy S
Slueas (nl flg 0,5 Jlosl 7y3 noai 59, 2,
IR Sl oyee adlaie sloasis s Guas 2 |,
Oyg—e o Lo Sl (B Geiod cnl 5o sl
A CENNION-SUSTRN-JLNY [V CT AV W -JUL 3 KV] I KO
i)l ) (eilbin Sl (lgie & Gusg oS
IY¥] 3,8 153 oolal 850 oo uonas gl

4 Moreira
5 Vincini
6 Gao

P

lSo Cilellbl (5glid wigo — g i yole oy

1497 Gl @ g 6 loid @ pids Jlw

Ly o] ol oaias ool gas slo Sy plos
Jae a4 gob5 (Sily Bl S 0155 roai a5 Ll
Jloeel OUSio 51 0 (S BT w0 )ls e (5098,
pas il pol—ai 59, 2 SISy Sl

V1 JE CURPLAIW) | PR CT-YL: L PPV J KRR P
S3lwosly 8o (0 Vb gz il Sen 5 S5
LIl ¥ o 5a (595 32 e reeY e slooe
S8 L o098y Joe fiwl gyl ngai leslin

IV el Soges a1 dibais 2o V0 LS5
Shro laie 4 opgal 5 e Sledbl 1 oolai il
Al lgs od (BT 5195 el (Dbl g ()2
lopz, s cBs ol olpls ol mbs oo
slam g Jod cilize lapdlS jo pglal unail
S8 g oo bl Gl el g, Oleeas
o9y ol (SR (rimee (S S e sl e
2 (e g 0392 pg—al Sl 5l (S, i
Sy S5 Crl olnl Cn et el (Slaee I
(NS Blasi (s Aiged Slawd e Jelge 4 s
5658 & 4zl nlply ol g gl 02y )5Sl
5 0,98 «gaailb mls p» ASes5 Lz
21 FS s el it by Jow (il LS
G NS 8o g abdged Jlos! TM 3ol _ai (g4,
Sexe Slyie w1y S e momnad jlam g LS g
oeimen V8] w8 3 s o b Jocs Jloel oLy
Sloum a5l (ulLSes o en 4 Yoz gl
&2 Gibsy g5 anail <85 59, p Iy SIS
bl sokaie 4 55 de iz ;0 4 Widgel ()
a8 el o 00l sl LIS g b ) Sl c
sledo Jlosl 5l o goail o ds (8, YL
slbs ol o Slomas nl b Sl ST
5 (59 LmiZaR Lyl Aol oo ey (5)lgenl 31 L
5 Sy S P 6% G o (Bl

1 Zhang
2 VVanonckelen
3 Pixel based image composite



e gloeslaiwl b U3|J394942-'-’-"‘JLSL°LJM bl

UlBas g )9S allizg

59 A S 095 Jlads asals @lee o 4y ax g3l
Slr pg—al o ot cod (Fanbil lade we b )55
YL olig, a5 Jb o 0 ib oo o5 aals oyl
Lo 509 38lge 5l il 04Tyl pgim aisls
Bl e drd 9> Cuadse

oolaiwl 0,90 (sdools -Y-Y

ge—as sladae (2boj)l skt ao Aegh nl 5o
o oslawl 3 7 i a4 ools dcgamms 51 Bl 5 95
]

AV b cawadd polas @

ey 098y e 0

SVC miweads slaosls @

ICP olXiws 3l ooliswl b S oy 5JGT @

A Gatzs 50 eolalwl 050 slrosly 51 G ya danlsl yo
o) (5098 Joo g Cowid o glai —)-Y-Y
o 2o, 0 TIRS g OLIY ssiiiw g0 LA Cewnd
VY ol sduzuiw ol ol Qb Lad as Yo \Y 4y 48
Ghlowlb Y e Ve el lylo wil A4S 00gy wils
sl b ol )l eogamme Gl ¥ 5 ;2610 bl
Cewadd b Acawadd pglal odee Oglay ol o) v
Al o odizmiw ! 4 Wb g (Ultra blue) Vil ;o Y
PRETSE 0 [PUWILOIN I B NV S ORI R PR
(1) Jgaz 50 IVF] il oo (0)6 B8 yieglSVAY
odal i BBA gV B cwaid polal Olax v
RV Y

P ol Jloel g gl (nl o rizeen
sloas osliz | ASTERGDEM2Y _asd, Jows
> o eols cldlo p Sl 4 az g5 b il oo
SR eolitul 8590 (ran (098 Jeo Sdg (61 g ]
Slp gl po—al Sz IV ) Jlw 51008 o
FeB Ve g, L ek B e, Jao ol

Reflection Radiometer and Global Digital Elevation
Model

A

lr W s plowl Slagisd 1 (5950 5 (o2 b
sl yiahly g bo)lne 5l eoud meal polas 2bj)
50 el oa s oolawl (g gl DleMbl i
@ pglal ganatl 85 s )lS 3 )lse (S
S Gedou (pl )3 o a)S o K00 Jlre lge
2 e e @l 5l b Joe 280 g Sono (o)
LS Gy 0ol cdo 3 JUT g ouwcal slaosls
oolaiwl oY pf g Sy (sl Joe dnnlie e
osds @, 320 i,z 55 Bako oyl ol 00
Pl GlEoS 5 (5950 0055 2 )3 Sl (i o
Sledlbol (pg0 yidn il o Gusiod Blaal g oo
50 ool wl 5,90 (sloools aslllan 0,90 dilaio o)l
s 05l ssliie ay (oS (g S5 Je (i
) e am 5 55 e sl Jao S
Jol> @l pom 230 ;0 055 o0 )0 SSE 4,
@ e pglad p (SSne sladae jlwesly
@ 5 ool e Sl 0ol g A5 oS 090
el e 56 xS 4 ol paie &)j50
gy 9 Slgo Y

3,90 slwosls walllos 0 g0 adlaie Jidu pl o
3,815 Sz Nalfain ot (g S, Joe cosliil
ooliiul 3590 (SIS 9n55 ol lose S 0
raiFe Oygo & bl Lol ol jon 4y G o
Aloads osls pesgi

axdlao 5590 dibaio —)-Y
Sosdge b LS jl5a Ve Con g 4 lailate
Y4 0 adly 0Y7 fa"
o385 ot slaazels 5 el copiz s sashS
Sl 00l a8 )T la5 jo daxlllas )90 ddlaie leie @
EW)I b (5295 05Silnl aladi (Sl o (V) JS2)
elas Jlo ol Lo maw 3l YD
aile ;oA ol3T clae] b 5 dilate Lasgio

LA £ S B S

! Linear Regression Model

2 Operational Land Imager

3 Thermal Infrared Sensor

4 Advanced Space borne Thermal Emission and



Wged Slo JuSoy CumBge Sk SO 5w LLE)
PRI

L SVC oo | (omiwiel Cg e ol 5o
o8 ST il 098 90 9 (S9Sekew W10 S
WbV YF L gl YO U YD b oogasee o
Qb olass s a4 as b [¥Flos soli ) b
S0 paiged (gl el ool § i jglas
rsbal e b ladigas cinb (5l lae) T il
(V) JSo) ol oolazwl ovizw Aé...uli &b 5l (Cmwadd
Ivv]

W aiges oy UG —¥-¥-¥

s sl b))l Helaie 4 (g Gneg—
Gy b S oy 05l CBs () o STy
el (SS9 gemead Jloel sl any (o (ge 3
8 Coond jo aS oo cilo p sledigas ol il
S o ilosl 4 o g5 BT Cilo s 0956
load) ICP7 olS2 s 3l ool ul L 5 azily !
A (6 yS ol s s e (G 0as i
Sldisad oy s pSosluil 4 gy ylel (sla el g
Sl sdmlice JB (V) Jguz o S

oS0 lellbl (59l (Susigo — g fu yole o b

1P9A gliusls @ pgo 6 jlasds @ mihias Jlw

ol sl oolatul 8 90 ey [YO] wii oslaul jie
~)b 9 0.55..» GEOTIFF\ )JjL»AJ

ul /’"‘;LA “‘..

N B I B CORPCO RGOV PO A - J
oolii—ul 3,50 S gy (eizred 03g (e Vo) Sl
a5l WGS84 425 ;0 EGMOET Jos oyl ol
Ivol

T gdosls —Y-Y-Y

Jlesl 5l Jols @l como (o) 2 5 (2b5)] Hokae &
sl do x5 (S (BT 55 n slo o
Shdels yblie Gl 5 pgal lo JSy il oy
S LT 31 o Sy i (il
Ol 0025 o0 Oj90 Glabl Oj50 4 (el
Job b edoVlgglucte ddin S JuSiy 12 55 0 50
$9) 2 —ieb Slles g 00905 jo—ai e 10
4 aeis 50 pdy plowl oS0 Clie S0 g (g,
g odb Cblo p sanlel b Yoz JuS 52 )]
i 5l ol b lgie 4 (LT (Sl
Sl 5 s ah 3,5 i 5 500 LSy
ol SIS 2355 b oSy TA () JS5 L 3l
A Cld p digad slo JuSy lgie 4 ddlais mlau )

AoV b cauwadd polar wlakin:) Jeoo

oold 33l loy | eyl | (Ado)ogy | Wlolaw | by Ss& vs | G0 S v | Gy gyl
YO oyle Vo AAY v 595 VA S VYL LY VAAY oo B Cawadd
(TM7)
YOY e Vo A A 55,18 e B0 XXCN ¥ Cawaid
(ETM+8)
YT ol Vo AAA 1 39,18 KPR PRNTRVN YOOY a8 A Cossid
(OLI/TIRS)

5 Response Function

6 Inductively Coupled Plasma
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2 Geography System
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Abstract

The effect of topography on the radiance record in satellite image, probably reduce the accuracy of algorithem
impliementation on the images . Therefore, to reduce the effect of topography, various correction models based
on interaction between light and object needs to be defined. This research introduces lombertin correction model
(Cosine model) and non_lombertin correction model (mineart and C correction models) which can be applied
on the serios landsat images of Irankouh. In order to evaluate of models, statistical parameters (mean difference
and standard deviation of each band) before and after correction, Spectroscopy parameters (similarity angle
and Euclidean distance) and accuracy of lead content estimation from Images were used. According to the results
of the methods evaluation, the cosines model showed a poor performance compared to the other models. Overall
accuracy of similarity angle (above 0.97) between image and spectroscopy data for Minaret and Cosines models
was 0.973 and 0.891, respectively. Also RMSE=0.83 and R? =0.65 of lead content estimation of landsat 8

correction image using mineart model showed good performance.
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