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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
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. 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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. spectral & temporal noises

. extremities

. soil structural interference

. radiance/viewing geometry

. Bidirectional Reflectance Distribution Function
. spectral/optical sampling

. Dark Current option

. Signal-to-Noise Ratio

. sensor efficiency optimization procedure

. Spectral Data Point

. Spectral-statistical analysis

. Partial Least Squares Regression technique
. multivariate statistical chemometrics

. predictors (X)

. Y-explained variance

. X-explaiend variance

. Principal Components Analysis

. Multiple Linear Regression
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. autocorrelation/multi-collinearity

. Latent vectors

. co-variation

response variables

. independent variables

. Cross-Validation tech.

. collinear/intercorrelated spectral variables
. non-correlated LVs

. co-variability

10. variables of interest

11. spectral preprocessing operation

12. spectral dimensionality reduction
13. Smoothing technique

14. Savitzky-Golay spectral smoothing filter
15. Smoothing point

16. symmetric kernel

17. 1¥d-transformation

18. mean-centering procedure

19. full-cross validation algorithm

20. Kolmogorov-Smirnov normality test
21. statistical distribution properties

22. kurtosis

23. skewness
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. Dematté

. spectral reflectance curve

. spectral absorption features

. soil spectal behaviour

. Structural layer of minerals

. Spectrally active constituents
. Distinct Absorption Bands

. Bishop et al.

. calibration process

10. Stand-alone validation process
11. Student’s T test

12. Levene’s test
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Soil Spectral Rellectance Curves(SSRC)
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. multi-collinearity/autocorrelation/multi-interconnection
. overfitting/underfitting

. overprediction avoidance

Full Leave-One-Out Cross Validation algorithm

. spectral distinction variance

. Hotelling T? statistic

. adjusted leverage

. Influence test
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1. Leverage
2. Martens’ uncertainty test
3. influential spectral wavebands
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Predicted vs. Reference
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Predictiondi ! RMSEP SEP Bias Slope
s e
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Factor-3 3 103397 103933 -0.1200 0.7031
Factord  [3 101182 104712] 00575 07192
Factor-5 5 10.1833 10.2367 -0.0354

Factor6 6 103640 104184 -0.0131 07172
Factor-7 | 7 10.4169 104717, 0.0267 0.7182
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(Chang and Laird, 2002) <l

1. Accuracy assessment
2. Separate standalone validation subset
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Predictiondi |  RMSEP (SEP Bias ' Slope Offset ‘Correlation | SEPCorr  |ICM_Slope | ICM_Offset
e T T T I O [ SO

Factor-1 | 1 100750, 10,8608 20629 08178 78063 0.8475 9785 08782 20275
Factor2 | 2 97620 10,6676 22320 0.8465. 70732 0.8606 93858 08750 1.9886
Factor3 | 3 10431 119200 34051 08441 83222 08590 94382 08742 0.9904
Factod | 4 102492 113051 25010 04598 69215 08514 96669 08431 2839
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. spectral absorption peaks

. continuum removed spectrum
. combinations

. bending overtones

. stretching overtones

. Rodger et al.

. prominent absorption depth

. Continuum Removal Technique
. quadratic polynomial model
10. Viscarra Rossel et al.

11. Spectral Absorption Features
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