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1- in-situ/Lab spectroscopy
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- vibration stretching and bending of structural groups
- fundamental vibrations

- overtones and combinations

- selective absorption feature

- the enhanced light scattering phenomenon

~N N B

- the EM radiation spectrum
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1- Lab-VNIR/SWIR Diffuse Reflectance Spectroscopy
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1- light scattering influence
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5- temporal stability
6- changeability monitoring of subsequent measurements
7- extremities
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1- fiber-optic

2- foreoptic

3- sub-spectrum

4- Spectralon standard white reference
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3- sensor efficiency optimization
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1- radiance/viewing geometry
2- DC process
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- CV-operation

- collinear/intercorrelated spectral variables

- non-correlated LVs

- the mean-centered vector of the response variable

- the mean-centered matrix of the predictor

O 0 N O W A

- the matrix of coefficients
10- the matrix of residuals
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1- Y-explained variance
2- X-explaiend variance
3- autocorrelation/multi-collinearity
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6- statistical distribution properties
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- dimensionality reduction
- smoothing point

- symmetric kernel

- 1*D-transformation

[ O S

- full-cross validation algorithm
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Soil Spectral Reflectance Curves(SSRC)
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1- air-soil interface

2- multiple reflection/scattering

S sl glil 5 S ol il js Sl
5 oo seS slie shls S &S (g sbay il
SUsL 5 5l VL alie ghils i 2y ol
«(Dematté and Terra, 2014) J.MZL’L;a ‘u-iU).L.’ g_bl: JS S ekl
L D3k il IS5 o slls «ll ool 2 oS
u_i:.b ZJ\JLM“-;L’ WJ.) J;..ALSJ VA dﬂ AR J:"
(i c)KJ) JH.ZLvL;a ‘—ifﬁj jAJA d).}lﬁ

S b bl 5l slaedsy o3 8 s L
UV-Vis-NIR-) Las o &5 UL b sls pe s
Js sls 13 axdllas 5550 1y b sl U155 0 (SWIR
Sl Sse 53 53 SSean 5 S0 oLl o
534S b e [H\O\H] + [O\H])) ;ﬂ 5SSt
Ben-Dor) 554 o <l badl e g lle oY -0
5,8 o )3 L glil 5031l 3 s g (etal., 2008a
JAA);L: 14 9 VEoo Sgd>= 4> )JL &.«b- LSLA“‘\i"\'i)
s 800 (Casa et al., 2013; Sawut et al,, 2014) ((£0,55)
e dlos S b cib (S ea e Ss 5L
Gl Creglb YYer s S5 e (AIFOH)
(ie)lii fc«g—ro‘)&) J}&dn R u..e.:?r...ﬁ B ol
(Dematté and Terra, 2014)

sl el g sl ssms Msa s sba
S e IS Gl badisa ps alie b Jls
cLQA_ﬂ.:.b ¢L~” C,A.w‘ obj.: ‘UL.:,.A LAM)N u:.’ c(SSRC)‘}J.:b
)‘J\.id 45 L}Jb-)b 4.)\3‘0)}_3 L5~a.>=~:~ﬂ L}JU)L: Jg.«;' st‘b
J.aj.g O}JLA BEEE) j:.oS S~ G L;’J‘ Lals 0 uUJL’
LS)J} LgLsﬁ.,\.:L: )W LJ 9 Sl 034 J:"‘:"‘.‘:’ g.iibj.:
jwyb YYer Vqee (Voo uj“}"ﬁ J)>- 3 W
(Bishop et al.,1994) <l,lebl b .ol osg ol an
L" L_’.’JA “}:"j-’L’ V4o 9 AR AN S 9> Lﬁ""b- Lsu&.;.:



(2—) wbdl i Sledbl iagss — ole dolilad
Y/ .

62908 3l esliiwl b gl yudsle (yliwl SSS )5 (ol Slio (s

s (calibration) ey 05,5 53 ;3 (Kolmogorov-Smirnov test) s 5 paml— 3 5 5 50d 45 Oga5 @l:.; -YJ >

o $5ledde (validation) e ,\zs!

PP | ) aw
p-va ue . . . s é £ . - -
03‘9-3 JL‘JJ ua‘,"u pEs J}w‘ J};JJ_QS 5)L0| ‘5)‘3 . 4 oo Sl dad
Lt Tatl VANY Vg A an S il
Al «/q0V «/\Yo «/YAVA A Yy O e lael

@ilI8 LS L0 G ol &Sl Jls opl 3,5
kil 5 035 e akisal Sl bl el
el (Sl e sy 5 gbas O opaldS LS rlf ol s
CJBJQ_Q Sy aised 2 aSl B s gd e el Lads 5ol
ezl 53551 adoms 8 ess Ja il 5o
(Lu et al., 2013) Jj,i
o polie) Gla e BT il
—00,) (Lab btl) Jiw gls pize (lad sus
Ut Dl Jilh= olie (pepeleiio ol

Wl s

i.f«}q.?m BE W‘.Jg_ﬁ‘f,a fSU;- ﬂbuaj'.:.':j (RMSEcv)
c(rcdcgcdn&cwujncci)—o OJKJ)(R2CV)OW|J.:.‘JS
O JA(LV=2/LV=4) .l 03 5 Jl Q\.@,..s
Olyess Olgy glapsSb slun o oslhae 5 0n 2 oS
Slaexte) o 55 loly (i &S e 5SBE 5 Y
—Oo)K.D Sl oJJl?rJf Sy 3 \) (‘L"M.u‘j 9 Ji;wa
~(r€d¢L§CL§¢C‘~C¢QCg¢&-’J“—U|
J:LLMA SJULA..:EL! ﬁbu.o JM."LLJU UHLW‘J" ‘U'.’.‘J"L""
O s b Gl o GGl 58wy s
C)‘jxéﬁ V—E—F‘ &u G(GcC‘chc%)cucud‘—oo)K.’)
33 g o e B Rl SR s A
ezj;. quUm 9 or J;LE c(PC=2/PC=4) 4.4.5}6 CJL>
ev\Auw ‘C)cs:.)c&..)‘h_.é.” —Ga)K.; DL 45 6‘@;@ k:»a»'\

LOA S ad 4 B Css Olgy Adse g sl e

5- expulsion

o S e ddo (0 gl 2 1S) il y Slhos ¥

3L oty 1oy &gl IS oo ST 51 13
Slles rlqa\ Sy b gl Y0 iUl el Coand 33 4
D1 esliad 5 50 Joe bl (83 OTIVO 5 iyl
wlie 55 5 bk sad ol w35 5l Olinebl (sl i 8
— s Syl S Jleg glalesl Sl wes S 53 cal O3
Tod =08 5l = 5 s sl (Y J5dr) g pea]
w35 33 53 dbe s w10 alie DU Gl o S
(McDowell et al, 2012) L3 oslizal « ybly 5 . Sls
g 53 058 53 JoS cals 5l S Lol =S
U SA TS|

Sls (00 Jiz) s Sloize (IS b
P Stealir 5 (Stesea—3 5 et
Cole Sipars Jde sbal s W sl e (ool
35ms Jdsa) AL B5leeS b Rl e BB s
Bl hls a5 e e Sl L (g8 e pati
Oy 5556 O shlae sl _ulul 3 (RMSE) 5 ol 5o
Oleis LI a3 8 (e o, A3l e (LVS)
A5L eals glr 252 55 ) bageasly 5 b S el 53 35 5
(Luetal., 2013)

o5 dhe ol gla) S sluas 4 ol gl |
Lo b sblize milzel gy Sl e i 5l s
oolal pl A eslizal (FLOOCY) LIS SG ol

)‘j.; ealaal 390 4@@‘) C)L:.l.a.ff LS\J" ‘\..’j.qq.n-l slas

1- Student’s T test
2- Levene’s test
3- multi-collinearity/autocorrelation/multi-interconnection

4- overprediction
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6- normal probability of residuals
7- y-residual vs y-predicted
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1- spectral distinction

2- Hotelling T? stat

3- adjusted leverage

4- Hotelling T?

5- Martens’ uncertainty test
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