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1. Laboratory Diffuse Reflectance Spectroscopy (LDRS) / Lab Hyperspectroscopy 2. environmental modeling
3. Digital Soil Mapping (DSM) 4. spatial variabilities 5. Precision Agriculture 6. Landscape Planning

7. Fundamental Vibrations (FVs) 8. combinations 9. overtones 10. functional groups

11. Proximal Soil Sensing/Proximal Reflectance Spectroscopy 12. Stratified Randomized Sampling method

13. calibration process 14. validation process (stand-alone validation process)

15. Partial Least Square Regression technique 16. Leave-One-Out Cross-Validation method

17. pre-processing operations 18. spectral averaging  19. spectral dimensionality reduction

20. Savitzky-Golay spectral smoothing & 1™ derivative algorithm 21. Latent Factors

22. Visible-Near Infrared Diffuse Reflectance Spectroscopy 23. upscaling process
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. soil texture

. land degradation

. Water Holding Capacity

. Hydraulic Conductivity

. spatial distribution/changeability

. environmental key parameters

. sustainable/economical /spatial management
. predictive environmental models

. Digital Soil Mapping

. aggregate resistance

. sealing & crusting

. Soil Organic Matter management

. SOM fixation

. temporal & spatial changeability

. monitoring/mapping /recognizing

. Commonplace Lab analysis

. lab physicochemical analysis of soil samples
. site-specific decision

. inherent spectral properties
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. soil spectral behavior

. Spaceborne/Airborne/Lab spectroscopy

. Digital Soil Mapping

. terrestrial remote sensing

. spectral refelctance remote sensing technology
Electromagnetic Energy

. nondestructive

. broadband sensor

. Diagnostic Spectral Features

10. Spectral Absorption Bands

11. mapping process

12. background spectral tortuosity

13. atmospheric path variation

14. ground-based hyperspectral sensor

15. soil gorund-based /proximal sensors

16. real time

17. fundamental molecular vibration of soil components
18. overtone and combination signatures

19. electronic excitements
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. electronic excitements

. electromagnetic spectrum (EMS)

. intense fundamental molecular frequencies
. vibrational bending and stretching

. functional groups

. Near Infra Red/Shortwave Infra Red

. lab spectroscopy-proximal sensing technology
. overtones

. overtones-combinations

10. VNIR-reflectance spectroscopy

11. optical sensitivity

12. optical outfits

13. in-situ/in-field deployment

14. minimal sample preparation

15. calculational modeling

16. multivariate tech.

17. VNIR-Diffuse Reflectance Spectroscopy
18. single soil spectrum

19. particular spectral range

20. individual molecular bonds

21. bending-stretching

22. Energy quantum

23. resultant absobed spectrum

24. Diagnostic Spectral Feature
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. Lab Diffuse Reflectance Spectroscopy

. Soil Reflectance Characteristic Curve

. lab spectroscopy

. in-situ spectroscopy

. simultaneous prediction

. Radiative transferring path length

. Waiser et al.

. Bricklemyer and Brown

. lab & mobile VNIR-reflectance spectroscopy
10. spatial scaling variations

11. in-field operations

12. Field Spectroscopy

13. spaceborne-airborne remote sensing

14. atmospheric attenuation

15. Signal-to-Noise Ratio

16. unstable irradiance conditions

17. spatial variability

18. vicinity effect

19. Bidirectional Reflectance Distribution Functions

O 001N L A~ WK —

S—zmen 3,05 | ] s LSul (LDRS) al&—iyles]
S S sla il ress )5 st )15
( 09y o=l b (Gomez et al., 2013) 543 428 F
(Sped Slogas )0 Olynis o cal ol (558
Sleomd a5 098 "(SRCC) S b dasein
by ;o (LDRS) aasTy o5l om0
) Lesl 09— oo «(VNIR) jiogils YO--YO-+ ol
o= (Conforti et al., 2103) 5,5 Kol 5 olulis
5 (LS) B isle;l sla iz 10 p sl Sos
a QT s g 0gd oolaiul S sl i o o2
| )""\_’W"_M @‘9_% 9 (5‘0)‘9AL4 éLbj_Lw
(Stenberg et al., 2010; Kagan et al., 2014)
dlio;s () cnl et o)Ll 55 St o5 joblen
iz bl (i olond b (58 sla i L
ages (g lmonlal JBlo> a L ygmmen ol
ao (J—d= ey (Viscarra Rossel et al., 2011)
Matney et) laigad 5| oo ,50 solw] o, JSlos>
et g e gleand Slge 0,5 W4y (al., 2014
S S b S Copas iz S olejes oo
G958 ol (o (Vohland et al., 2011) ob
Slesgas 5 olesle 85U cow gl o> b
o old ol g a9 olyd o ol olyd IS
55 ol 5 9,8 o 53U 7 2l JE! s J5bo
Aol yd g waly i sl 55 QUL wkl B
(Chang et al., 2001) \))5 r 9 aslllas Q}..uso
4_7..\_:4.,.0.@‘35..\_»\3)50&@_,..41)4) u*'))—'-’ﬁu*')

&‘x‘GISJJJJ‘ﬂM
\YWOJWIJJMJLA&I‘Q&AJL..

A7)



(LDRS) (o250 Lo oo il  2rimsiienls 5l o0lisinsl b () y2lio a0

Q012) 7)o 5 SiglS e ppimmen 13,8 Sy
inb sl Loy ) s, gl a5 wlazls ol
el 53 (Seslin) oy LA LS e
§ Lot 940 o0 0yiegill TYe e =VV e o so0> 2l
Q010) LS § 5 pitasl 4l 5,5 (g5kus, 5T
O (2> ool pl Cosdae a5 wlools jUas]
e slina s S 3,8 LT ol 5 olasly o
e g Lajld;y o) p pol> Beiod 5l Bua eadsly
e 5558 A jreay oS il o) liz] ieb
il (il Jeily o)) 5 g (b
o555 S0 &g b~ 0 (SElos]
oy Sl (o3, 8T 5o d(agils YO =Y O« +)
iyt 5T slags, 5l S b oS5 dl
2 Lap] polie (e 5 Gl Sz )bl — ik
155 bl el 03gmy oysiske il 51 e s
S8l (o) Sl Sl (s p0 pol o el
i) 9 ) it i 4 5 e oS5
slaJoe 1y 00 wales oljassle sl jo (o
Gz 50 sasllewsds b slanil 5 g Kiess
Ol 5l (el pl (i 90 nglal 4 09h o0 |, pol>

Bl b S gl

L gy 9 dlge —F
6)"5)'?‘\';9‘“; uLJ.n.c

s 2lews ol ab sla J—dow 5l iy
Slocl S el o) Glizl g55 5 iyt

. soil texture proximal sensnig

. hyperspectral remote sensing

. hyperspectroscopy technology

. soil chromophores

. soil spectral behaviours

. recognizable spectral signatures

. whole reflected spectrum

. particular waveband situations

. Refractive index

10. Near Infra Red reflectance spectroscopy
11. Stenberg et al.

12. recognizable absorption behaviours

13. Kuang et al.

14. Direct spectral response of clay minerals (clay frac-
tion)
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Stratified Randomized Sampling method
Hyperspectral Reflectance Spectrosocpy
Analytical Spectral Device- FieldSpecPro 11T
fiber-optic

conic nominal field of view(CFOV)
Foreoptic

individual spectrum

sub-spectrum

spectralon standard white reference panel
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