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rpaduKU U KOMIbIOTEPHOTO AW3akHa.
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Introduction

® OCHOBHBIM HCTOYHUKOM 3HEPTHUHM SBJISETCS COJIHEYHOE
M3Jy4YeHHWe, CBET B3aHWMOJEHCTBYET C BelleCTBOM IIO-
pa3HOMYy, NMPOXOJs 4Yepe3 OJHM MaTepuaJibl, OTpa)kasd WJIM
pacceuBas ipyrHe.

® U maTepwuas, U uBeT (AJIMHA BOJIHBI) CBETA BJIHUSKT HA 3TO
B3aumogencrsue. McciegoBanve 3TOro CBETOBOTO ABJIEHUA
Ha3bIBaeTCd «CIIEKTPOCKOIIHS».

Reflection
Transmission

Absorption

Wi

Scattering

Puc .: OCHOBHBbIE CBETOBbIE Inponeccobl IprU MaTepruaJibHOM BBaHMOAeﬁCTBHH




ASD FieldSpec® 4

® J/Iunenka  crnektpopaguoMmetrpoB  ASD  FieldSpec4
obecrne4yrBaeT caMble OBbICTPble U TOYHbIE H3MepEeHUs
CIIEKTPaJIbHOTO IOJIS.

® ASD FieldSpec4 - »To ucciegoBaHue B3aWMOJEeHCTBUS
GHU3BUKO-XUMUYECKUX XapPaKTEPUCTHUK U XapaKTepPUCTHUK
CIEKTpPaJIbHOM CUTHATYPhbl 00'bEKTA.

® CnekTpo-paiuoOMeTp ASD M CII0JIb30BaJICA hi) 62
OOHapyKeHUH, UIEeHTUHKALUY, [IPOBEPKU v

KOJIMYECTBEHHOI'O OIIpEeAE/JIEHHNA 00'bEKTA.




Specification of FieldSpec4

t:lﬂeKTpaJIbell/l 350-2500 nm

Hana3oH

CnekTpaJsibHOe 3nm @ 700 nm

pa3pelueHue 6 nm @ 1400/2100 nm

E::;:)Tpxa: E)r? a:n CKHas 1.4nm @ 350-1000 nm

prea UApoty 1.1 nm @ 1001-2500 nm

CIIOCOOHOCTD)

Bpems ckaHupoBaHua 100 milliseconds

KaHnasbl 2151
VNIR detector (350-1000 nm): 512 element silicon
array

| PL— SWIR 1 detector (1001-1800 nm): Graded Index

p InGaAs Photodiode, Two Stage TE Cooled

SWIR 2 detector (1801-2500 nm): Graded Index
InGaAs Photodiode, Two Stage TE Cooled

Bxo 1.5 m fiber optic (25° field of view). Optional narrower

A field of view fiber optics available.

Bec 5.44 kg (12 1bs)

Komnbrorep Windows® 7 64-bit laptop (instrument controller)

TR One year full warranty including expert customer
Cl1innonrt
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ASD Spectroscopy Solutions For Mining.mov.mp4

2. Obopona u Intel

[epanguu v 6epera npy iianupoBannm
GuoHIHBIX padoT TpEedyeTCs: 3HaHne
Vel CrnocooHOCTH | MPOXOAUMOCTH

30HbI IPU3EMJICHNS, a TAK/Ke
oaTHMETPHUst BOJIN3U 30HbI MOCAAKH.

XapaKkTepuCTHKA B OOHapVKEHHEe
Kamyv@puska O6napyviKkenmne
3aMaCKUPOBAHHBIX WJIH CKPbBITHIX

‘ 00BCKTOB 'I'|)(‘()}'("I' U3MEPCHWNI,
y KOoTOpoOEe obecnevyuBaer KOHTpPAacCT
MEZK/V 00 hEeKTOM M (I)()Il()l‘!hl\lll
MAlTCPDHAAMI.

OHaApPVIKEeHHe HAaPVIIeHHbIX
B nosepxHocred Cnoco6HOCTH
ACpPCeKTPAJILHOTO 30HHPOBAHWS
“PHAPVKUBATH 3EMHbIC HAPVIIIECHU S
noMoraeT B OOHapvKeHHH
3AKONAHHBIX HA3eMHbIX MHH 1 CBY.
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Spectral Signature of Vegetation
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[Ipoz ..

MOIVMIOMIEHUE OCOBEHHOCTHU PACTUTEJIbBHOCTH

Wavelength [nm] Cause of absorption Chemicals
430 Electron transition Chlorophyll a
460 Electron transition Chlorophsll b
G40 Electron transition Chlerophyil b
660 Eleciron transition Chlcrophyll a
910 C-H stretch. 3™ overtone Protein
1020 N-H stretch Protein
1310 -H stretcly 17 avertone Frotein Mitrogen
1690 C-H stretch, 1* overtone Lignin, Starch, Protein, Nitrogen
1940 (O-H strereh, O-H defarmation Water, Ligmun Provemn Nitrogen
Starch, Cellulos=
1980 MN-H asynumetry Protein
2060 N-H bend. 2™ overtore / Protemn, Nitrogen
IMN-H bend / IN-H stretch
2130 MN-H stretch Protein
2180 MN-H bend, 2™ overtone / Protein, Mitrogen
C-H stratch 7 C-0 stretch
C-0 stretch S C-N stretch
2240 C-H stretch Protein
2300 MN-H stretch / C-H streteh / Frotein Mitrogen
C-H bend, 2 vertone
2350 CH. bend, 2*! overtone / Cellulose, Protein, Nitrogen

C-H deformation. 2™ overtone




IIpogo/nxkeHHe.
YT0 MBI MOKeM NpeAcKa3aThb U3 OTPAXKEHUA
PaCTUTE/JILHOCTH ??

® Yporkau 3epHa.
® PocT pacTeHuH U BbIsIBJIEHUE CTpeEcCCca.

® XMMUYEeCKHe BelllecTBa, Takue Kak as3oT (N),
docdop (P), kanui (K).
® 3/10pOBbe pACTEHHUU.

® OGHapy:XeHHe 3ab0JieBaHUS M €ro BJIMSHHE Ha
pacTeHHUe.

® PazsinyeHve Mexxy pasHbIMH BH/IaMHU.

® UpeHTHPUKALMSA BUAOB PAaCTUTEJNIbHOCTHU U T.[.




UHaeKCchbl paCTUTE/JIbHOCTH

Index Equation
CtpykTtypa (LAI 3enenasa buomacca, ®pakuus)
NDVI (Ryir = Rred) / (Ryig + Ryed)
SR Rnir/Rreq
BuoxumMuyeckum
IIurmMeHTHI

SIPIb (RBOO _ R445) / (RSOO _ R680)
PSSRP (Rgoo / Re75); (Rgoo / Reso)
PSNDP [(Rgoo — Re75) / (Rgoo + Reys)];

[(Rgoo — Reso) / (Rgoo + Reso)]
PSRIb (R680 _ RSOO) / R750

Xnopodunn
CARIP [(R700 - R670 ) -0.2* (R700 - R550)]
MCARIP [(R700 = Re70) - 0.2* (R700 = Rss0)] * (R700 / Re70)
Clred® Ryir / Rrededge = 1
KapoTruHou bl
CRI1P (1 /Rs0) = (1 / Rss)
CRI2P (1 /Rs10) = (1 / Rygp)
Boaa

NDII? (Ryir - Rswir ) / (Ryir + Rowir)
MSI? RSWIR/ RNIR

19



CHEKTpaJIbHaH MNOAIINCH ITOYBbI
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CokpalleHmna: OM - Organic Matter, OH - Hydroxyl




IIpoz ..

YTo MBI MOKEM IIPEJCKA3aTh U3 OTPAXKATEJbHOU
CIIOCOOHOCTHU IOYBHI?

® OueHKa cofep>kaHusl BOAbI B ITIOYBE.
® OueHKa coJepKaHusl MOYBbI.

® Megp, asot (N), yriepog (C), kanbuuu (Ca), Kasuu

(K), maruuu (Mg), HaTtpui (Na), pocdop (P) u iuHK
(Zn).

® HaxoxxaeHue coaepXaHUd BJIATH.




IlouBeHHBIE HHACKCHI PACTUTEC/IBHOCTH

Index Equation
(ps—p) (1 +1L)
SAVI = ,
SVl (putpr+1)
MSAVI MSAVI = 0.5 * {2Ryy, + 1 - SQRT (2R +1)° = 8 (Ryyy ~ Rezy) |}
MSAVI? MSAVIZ = 0.5 # [{ENIR +1) - \I{ENIR +1)* - 8(NIR - R}l
(NIR - R)
OSAVI = .
03AVI (NIR+ R+ X)

22



Heo6xoauMoCTh NPaBUJIBHOIO COOPpaA
JIAHHBIX

© lnga uaeHTUOHKALMH, KOJUYECTBEHHOIO
onpejiesieHMs] HWJM aHajJU3a KayecTBa
JIIOO0OT0 00bEeKTa HEeOOXOAUMO IIOJYYUTH
[IPaBUJIbHYIO CIIEKTPAJIbHYI CUTHATYPY.

® Hapgnexaliee wu3MepeHHME [JOJKHO ObITh

BBIIIOJIHEHO, cobupas CIIEKTpaJIbHbIE
JaHHble, IIOTOMY 4YTO MHOro QaKTOpPOB
BJIMSIIOT HA CIEKTPAJIbHYI CUTHATYDPY.




CTaHJgapTHOEe U3MepeHHue AJiA
cOOpa AaHHBIX

Illar 1: [IporpeB cneKTpoMeTpa

[Iar 2: /labopaTOpHaA YCTAaHOBKA
cnekrpometpa (Pacuet FOV)

IHlar 3: OnTUuMHU3anusa

Illar 4: TemHOe TeyeHU e

IIIar 5: beJsibIM 3TAJIOH

[lIar 6: Coop nmoanucu MaTepuasia




Hactpouka ASD FieldSpec4
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Pa6oTa npoao/rkaeTcs B HAllIUX
NOMelleHUuAX

CeJibCKOE X03MCTBO:

Pacno3HaBaHue 3MMHHUX KYJIBTYP C MCNIOJIb30BAHUEM
JlQHHBIX M0JIEBOT0 rMNEPCHEeKTPAJIbHOTO JUCTAHIIMOHHOTO
30HAUPOBAHHUA.

KinaccupuKanysa TUNOB KyJIbTYP C MCNOJIb30BaHHUEM
MPOCTPAHCTBEHHDBIX U CIEKTPAJIbHBIX XapaKTEPHUCTHUK U3
JAAQHHBIX JUCTAHIIUOHHOTO 30HAUPOBAHHUA.

[IpoeKTUpOBaHME U PA3pPAO0OTKA CIEKTPAJIbHOU NOAIIUCHU
KYJIBTYP C UCII0JIb30BAaHUEM IHIepCreKTpaJbHbIX METOAOB
aHa/iM3a JAaHHBIX.

AHaJ/In3 BIUAHMSA 3arpsA3HEHUS BO3AyXa HA COAepPKaHUe
xjiopoduiia, BoOAbl, KAPOTUHOUA0B 1 AHTOLIUAHOB B
JIMCThAX AepPeBbEB C UCNMOJIb30BAHUEM CIIEKTPAJIbHbIX
MoKa3aTeJieM.




IIpoz ..

®

Onpep,eneHme KOHUEHTpPaUUN a30Ta B JIMCTbAX paCTeHMl‘/’i TOMaTa.

CI'IeKTpafIbeIﬁ aHa/n3 xnopocbmnna, cogepxaHuAa Bodbl B NMpeCHbIX U
BOAOHANMOPHbIX JINCTbAX C MCMNOJIb30OBAHMEM THNEPCNEKTPA/IbHbIX AaHHbIX.

O6HapyKeHUe NecTULMAOB C NMOMOLLbIO CMEKTPOCKOMNUM.
AHanus BAMAHUSA 2,4-aMMHa Ha coAiepykaHue xaopoduaia B MiLeHULE U

KYKypy3e.

O6Hapy>|<eHl4e B/IMAHUNA CTpECCa KNCJIOTHOIo Ao0XA4A Ha paCTeéHnA C
NOMOLLbIO CMEKTPOpPpagUOMETPa.

OueHKa coaepxkaHua docdopa B MCTbAX paCTEHMM C UCMNOJIb30BAHUEM
PLSR v SVMR.

CI'IeKTpOCKOI'IMLIeCKOG onpeaeneHune Haﬂ,BGMHOl\/Ji 6MoMaccobl B TpaBe 1no
rmnepcrneKkTpa/ibHbIM NMoKa3aTe/1AM.

CneKTpaanaﬂ ANCKPUMHHALUUNA 340POBbIX U 60/1bHbIX paCTeHMFi C
MCNoJib30BaHMEM IrMnepcnekTpa’ibHblX AaHHbIX 6e3 B13yaJ/in3aumu.




IIpoz ..

® [I0YBHI:

® HU3BsieyeHue IIPOCTPAHCTBEHHLBIX KU CIIEKTPAJIbHBIX
XdpPaKTEPUCTHUK OJIA KJIaCCI/ICl)I/IKaL[I/II/I THUIIOB I1OYB
I10 JaHHBIM I'HIIE€PCIIEKTPAJIBbHOTI'O
AUCTAHIOMOHHOI'O 3S0HAWNPOBAHHA.

® Co3J1aHue CIIeKTPaJbHOH OUOJIMOTEKH OYB C
MCI10JIb30BaHHEM I10JIEBBIX CIIEKTPOB.

® UpeHTHPUKALMSA coAep:KaHUSA MBILIbsIKA B IOYBE C
MCII0JIb30OBAHUEM CIIEKTPaAJIbHOM MOAIUCH.

® MOHUTOPUHT 3arpsA3HeHUd yIrjieBog0pOo/i0B
CeJIbCKOX03MCTBEHHBIX IOYB METO0M
OTpaKaTeJIbHOH CIIEKTPOCKOIIHH C
MCII0JIb30BaHUEM clieKTpopaauomeTrpa ASD
Fieldspec4..




IIpoz ..

® OLeHKa OpraHU4YeCcKoro yrjepo/ia mo4Bbl C
MCII0JIb30BaHHEM BUJAMMOM CIEKTPOCKONINH
OJIM>KHEro MHQpaKpacHOro Jruamna3oHa.

® OueHKa cofiepKaHUA MeH B II04YBE C

UCII0JIb30BaHWEM OTPAXKATEJIbHOU CIIEKTPOCKOIIUHU
BHUP.

® CriekTpaJibHas OlleHKa CoZiep>KaHUus BJIaru B II0YBe
Cc Ucriosib3oBaHueM Mmozenu ISER.

® 'MnepcnekTpa/sbHBIM aHAJIM3 001Eero a3oTa M0YBhbI
c ucriosib3oBaHueM Mmetoza PLSR.

® MOHUTOPUHT 3arpsi3HeHHs CBUHIIA U HUKeJISl B
CeJIbCKOX03SMCTBEHHbIX M0YBAX C IOMOIbIO
ClleKTpopaaroMeTpa

® OnpenesieHUe paclpeesieHUs TEKCTYPbI [I0YBbI
(rvHa, MeCOK Y MJI) C UCII0JIb3OBAHHUEM
CIIEKTpPaJIbHbIX UBMEPEHUM




IIpoz ..

® Cont..Biometric:

OnTUMa/IbHBIM BBIOOP M0JIOCHI XapaKTEepPUCTUK
AJIs1 yIy4YlIeHUA paclio3HaBaHUS
rUIepCcrueKTpaJbHOro OoTne4YaTrKa najbla.

©® OPYKTHI:

OTcieauTe coaepKaHue MeTaJljia B CE30HHBIX
¢dpyKTax Ha pbIHKe ropoaa AypaHraoagj,
UCnoJib3ys ycrpoucTBo Fieldspec4.

@ JleKapCTBEeHHOE€ pacTeHHe:

UaeHTudpUKaUsg BUJAO0OB paCTEeHUH C
HCNO0JIb30BAHUEM rHNepPCHeKTPaJIbHOro
CIIEKTpOopaJguoMeTpa 6e3 U300paKeHU M.




CTyaeHT-UCC/IeA0BaTe/Ib, pA0OOTAIOIIUH B
00J1aCTH AUCTAHIMOHHOTO 30HAUPOBAHUSA
uT'C

® CTyieHThI-UCCJIef0BATE/M U3 HALLETO
oTzeJia paboTalT HaJ, Pa3JIUYHbIMHU
KyJbTypaMu, pyKTaMH, IOYBOM,
JIEKApCTBEHHBIMH PACTEHUSMU,
pacTeHHUSIMH, paCliO3HAaBaHHUEM

[IaJIMIIPUHTOB U T. A.
Research Student Working on Remote Sensing and GIS

® Co3panue CrieKTpasibHOM OUOJIMOTEKH
PacTUTEJIbHOCTHU U MOYBHI.
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CTyaeHYecKHe NIPOEeKThI NPUJIOKEHUHA
asg Android (M.Tech. - CS SY)

CrnekrpajbHasi OlleHKA COJePKAHMA BJIATH B MOYBE C
HcnoJib30oBanueM moaeaun ISER.

I'unepcneKkTpajbHbIA AaHAJN3 001IEero a30Ta MOYBbI METOAOM
PLSR.

OueHka coep:KaHusi OPraHM4YecKoro yrijiepoaa B mo4Be ¢
HCIO0JIb30BAHMEM BHIUMOM CMIEKTPOCKOINNHN OTPAKEHUA B
OJIMKHEM MH(PPAKPACHOM JHATIa30He.

CrneKTpocKonmu4ecKoe onpeaejeHue HaJ3eMHOM OMOMACChI B
TpaBe ¢ UCIO0JIb30BAHUEM MOAEIH YACTUYHOM HAUMEHbIL el
perpeccum.

O1eHKa comepKaHuA MeIH B CeJIbCKOX03HCTBEHHBIX MOYBaX
METOI0M OTPAKATEeJIbHOH CIIEKTPOCKONMUH C HCIO0JIb30BAHUEM
cnekrpopaguomerpa ASD FieldSpec4.

IIporaozupoBanue coaep:xkanua ¢pochopa y pasHbIX pacCTeHUM:
cpaBHenue MeToaoB PLSR u SVMR.




1. CnekTpajibHasl OLIEHKA CONACPKAHUSA BJIATA B MOUYBE C
ncnojn3osanuem moaeau ISER.

B soilGuide

Soil Profile
Soil

Soil is a mixture of minerals, organic
matter, gases, water and countless
organisms that together support life on
Earth. Soil develops slowly overtime. Soils
have many different properties, including
texture such as sand, silt and clay,
structure or architecture, water holding
capacity and pH (whether the soils are
acid or alkaline). Soil properties govern
what type of plants grows in a soil or what
particular crops grow in a region.

1.1 BBenenue o mouBe
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This app suggests the crop according
to the soil texture and moisture content
present in soil sample.

Modes

Studied Areas

Calculate Soil Moisture Content(SMC)

Rate this App :

K r % K

Rating :2.5
Developed By : Saima Ansari

1.2 Moaeiu npuMeHeHus




2. 'mnepcnekTpajJbHbIM aHAJIN3 001IEero a30Ta MO4YBbI C
ucnosb3oBanueMm meroga PLSR

[l

" -z Soil Analysis

" »2 Soil Analysis

Soil

Soil is unconsolidated material at the surface of W
the Earth that serves as a natural medium for §
growing plants . Plant roots reside within this
material and extract water and nutrients. Soil is &
the weathered material between the [
atmosphere at the Eartha€™s surface and the §
bedrock below the surface to a maximum [
depth of approximately 200 cm

Need Of Soil

Soils are essential for life. in the sense that §
they provide the medium for plant growth, i
habitat for many insects and other organisms, [
act as a filtration system for surface water, @
carbon store and maintenance of atmospheric i@
gases. o4

Let us take a closer look at each of these:

Medium for plant growth:

2.1 Ctpanuna MeHI0 2.2 MeH10 nHgopMavu 0 MOYBe




3. OueHKa cogepKaHUs OPraHUYeCKOro YIJIepoaa B MOYBe ¢ HCNOJIb30BAHUEM
BHAMMOM CIIEKTPOCKONMUHU OTPAKEHUS B OJIMKHEM MHPPAKPACHOM JHANIa30HE.

e 20 E] (190%H 8:10 p.m.

(= Wi T 0L .al90%HE 8:10 p.m. N 70 L.a90%0 8:10 p.m.

f’,] Soil Organic Carbon

(_:’Z Read Data i'ir Find Carbon

'Dept. of CS and IT, Dr. B. A. M. University | || Reflectance Data File Select Sample

. . ‘ Sample 1|
Soil Organic Carbon Estimator || : : Sample 1

Read File

Submit

Reflectance Data

0.295987 Total Carbon

0.296044
0.296073 3. 141 %
0.296046
0.296063
0.29604
0.296014 Rating
0.296056

0.296067
0.296078 High
0.296125

0.296159
0.296189
0.29622

Soil Type
n 0.296251
Read File 0.296258

0296258 Agricultural Soil
0.296279

0.296257
Calculate Carbon 0.296232
0.296201
0.296165

- 3.3 Pe3yabTar BLIOPAHHOTO
3.1 Boi6op danna 3.2 [locJie mpouTeHust o0pasua
npumepa

oOpa3ua




4. CrieKTpOCKOIUYECKOEe onpeaejeHue HaJ3eMHO OnomMacchl B
TpaBe ¢ UCIMOJIb30BAHUEM MO/IEJIN YACTUYHON perpeccuu.

&) B .aEd21% 8 6:13 PM

I8! GRASS BIOMASS ANALYSIS ! HOME
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rd T ye'a

GRASS SAMPLE INFORMATION.

4.1 CTtpanuua MeHIO 4.2 JlomamiHsasa cTpaHULA




5. OeHKa cogepkaHUs MeAH B CeJIbCKOX03MCTBEHHbIX NOYBaX METOAO0M
CNIEKTPOCKONUU OTPAKEHHUS C UCII0JIb30BAHUEM ClIEKTPpOpasuoMeTpa
ASD FieldSpec4

iOr 9 4l @ i 99% 10:33am ] O 9 41 @ i 29% 10:33 am

I&! Soil &l Soil

Back

How to use this application???

When you open this application, its
homescreen appears before you.

1. Click on 'START' button to start with the
analysis.

2. Select your spectra file from the drop
down list. The name of the selected file
appears in the box.

3. Now click on the 'UPLOAD' button. It will
upload your file in the memory.

4. After your file is successfully uploaded,
click on 'CALCULATE SOIL COPPER'
button. The amount of soil content will be
displayed on the screen.

5.1 CTpaHuIa MeHIo 5.2 CrpaHuna cnpaBKu




6. [IporHo3upoBaHue coaepxkaHusa ¢pocPpopa B pa3HbIX paCTEeHUAX:
cpaBHeHue MmetoZ0B PLSR u SVMR.
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6.1 BBenenue
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6.2 Crpanuua Bbi0opa
MEHIO0




BbiBOA

® ['unepcnekTpasbHOe JUCTAHIIMOHHOE 30HAUPOBAHMKE
pa3HO0Opa3HbIX IPUMEHEHU U, BKJIOYasd F€0JIOTHIO U
JI00bIYY MOJIE3HBIX UCKOMIAEMbIX, 000POHY,
OKPY>KalollyI0 Cpeay, CeJibCKOe X03AUCTBO U OL|EHKY
KayecTBa MaTepuasioB U T. /l.

® Bbr160p onTHMaJIbHBIX AUAINIa30HOB BOJIH AJI51 U3Y4YEHUS
Pa3JIMYHBIX IPUMEHEHUHM - 3TO KOHCEHCYC, OCHOBAaHHbIH
Ha IIMPOKOM CIEKTpe ONyOJIMKOBAHHOW JIMTEPATYPHI.

® IlosyyeHHe U IOHMMaHKE OCHOBHBIX ClIEKTpPaJIbHbIX
CUTHATyP OYEHb BAXXHO B KAXKJI0W 00/1aCTH NPUMEHEHHUS].




OOGBEKT BCEMHUPHOTO
Hacaeauda (Aypanrao6an)

lFopoa AypaHra6aj siBJseTCS TYPUCTUYECKHM LEHTPOM,
OKPY>K€HHBIM MHO>K€CTBOM UCTOPUYECKUX MAMSATHHUKOB,
B TOM 4YMHC/Ie mnemep A/XKaHTbl M nNemep 3JI0pa,
KOTOpbIE ABJIAKTCA 060beKTaMu BceMHUpHOro Hacaeaus
IOHECKO, a Tak:ke buou-Ka-Mako6apa.
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Kadeapa KoMnbIOTEPHBIX HAYK U HHPOPMALMOHHBIX TEXHOJIOT U

baazodapio eac

rrdeshmukh.csit@bamu.ac.in




