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Addressed research questions/problems

Precision Agriculture and Remote Sensing Platforms

Precision agriculture (PA)-defined as a set of
technologies that combines acquisition, analysis,
management, and delivery of information to help
In making site-specific decisions, with the ultimate
goal of optimizing production while reducing the
environmental noise caused by over usage of
fertilizers and chemicals. At the heart of the
evolving tools, technologies, and information
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management strategies found in precision
agriculture is remote sensing. In this work, various
remote sensing platforms (UAV, UGV, Satellite
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Fruit Counting
Crop/Plant
Disease Detection
Health
Assessment

Yield mapping

Crop classification
Crop monitoring
Health Assessment

Variability assessment

Automatic Path

Crop Mapping
Phenological variation
assessment

Water stress estimation
Health Assessment
Crop Height estimation

Images) have been used to address several of
applications such as " Automatic Path Planning
for Unmanned Ground Vehicle Using UAV Imagery”, “Refining satellite imagery using UAV
images”, “Relationship between maize height and spectral indices derived from multispectral
imagery”, “Comparison of Satellite and UAV-Based driven Multispectral Imagery for site

planning

. PRk L 1 : . . . . i
Vineyard Variability Assessment”, and “Understanding effects of major atmospheric variables on | | TR P :
T : : : : : : : M Methodology for (A). :

spectral vegetation indices derived from satellite based time series of multispectral images”. : :
: Rows Detection  ~------------ Parcels Clustering E

] ] : S .4 :

Novel Contributions g SRR Rows approsimtion g

E v [ Parcel Coverage ] --------------- Steps generation E

| | Dirichlet process |- Clustering 5

. Automatic Path Planning for Unmanned Ground '+ Comparison of Satellite and UAV-Based Multispectral e v |
: . . : : . . gy . : : Clustering error s
' Vehicle Using UAV Imagery: (A) '\ Imagery for Vineyard Variability Assessment: (D) Ak correction R ) |
E 42?679 427709 427739 427769 427732,38 427742,38 4277I52,3s 4277:32,33 427741,84 427751,84 4277:31,84 E E E E { AL LRLOTIOT: L e '""""""L_‘_f‘*_.tsfq_r.c_h‘_‘_'_; E
E ] ; \ k ‘ ! L‘l LI ! Eﬂé A T:- EE = = = = —" i i Decfce::::t:icr)?lws ! - i
E R ; i e oy e ;0! "E o "."]’E :'.*.:. 3:5. 'E’EJE:“ E E : : Path smoothing ---: Gradient descent : :
: : l TR (B T e NEE B | :
: ? R (il 5,_,;?,,.:;;.-_Ezfzfztgz,;, - I ! R
: 0 i SRR RERE ag, alie iy Pl of 1 . : !
] T D e ey 1 (@) = 1 (b i
T IEERRRRRRARRRERN v i r IlHMethodology for (D). MDA cEE. 5
| AV | 1 B Esees gisen bk T |
. B g ‘ { I { } R :F:;; e i, + i : L. L. 1000 s+ | d(u,v) |d(u, v-1) i
Log : ca VT IR BB ' : ! o nn(i1) — ne (i HHHHHH HEHHHH auta+ 1v R I :
F I ITERER | R B ¥ | |1 NDVlIsat(i,j) = N(.'].) R(.'].) aG+1) @ s . R Y :
: NERRR AR RURE TRk s ¥ 1N (i) +nr(ij) E8Es: SR 5
: § g g ] { L l :: i : 9 1 : 7.9992°F 7.9999°F 8.0005°E 8.0012°E 8.0018°E n : B HE I O g ( =1}} d
: g e g ! ; Eod : H ! fE : : : 100 200 300m : : P P . ~ = ~ :
i INHRI ! T i I I R i 5
g g ' . A ¥ ) : i : : .. U &=V mn(u,v)+mg(u,v .. | S M gl
g | | | i PARCEL-A PARCEL-B PARCEL-C | NDV Iuay (i,j) = 4G vd(u,v) € G(i,j) 28 | | BSSSSRS e o e s s s
¢ % Meters % Meters Legend- + 1007 szgfggx-om 1007 S:g.“ﬁx+o‘2o e g 1.00 : ! car ,] . . . o . . : !
: D25 s T g2 o ST OO0 e sl ® e A Figure . (a) Ordered grid of pixels s(i, ) belonging to satellite tile S, located at:
1 enhancement SIéCIeS - Areapannlng : : 3 ' H ’ . 3 ' : : . . . " A . :
e eeennssnnnnnsssssnnnnnsnnssmnnnnnnnssnnnns o T | PR J o d s 15 g (v) 1 (1,v) ltitude and longitude coordinates U +(, ) and (i j); and (b) ordered grid of
: 1 = 2 |* % 2 o Yudv o, (W) +mg (u,v) . .. pixels d(u, v) belonging to satellite imagery D, located at au(i, ) and Be(i, j). !
' Refining satellite | ing UAV i : (B T i | | NDVIyn(i,j) = e vd(wv) € Guin(i,j) | ing to Gli, i tepixel
. Retining satellite imagery using images: (B) ¥ ool I - e vin{l/] cardG (i,j) ’ vin\1-])" Selected UAV pixels belonging to G{(, j), used for comparison to satellitepixel
E 1ol y=0122+0.21x+0.32 . 1ol y=044x24017x+0.22 o E i 02 NDUA\:;?SH S s ‘023 ngis/?sat S whe 4 NDO-{E}?Sm s E E __________________________________________________________________________ S_ (1’_J2’_qr_e_bl_g_h_ll_g_h_t?q_”J_ll_g_h;t_g_r_e_ep_ e e __:
i ' , A AR Methodology for (C): EE Methodology for (E): §
" - . , . R g i1 (b) os 2 050 : . - Crops :
L R o Lo, + = = . : I : : I
: 8 0 ,',-,r’. '. * R ¥ = 0231 ‘., : : ! TOA to BOA Vegetation indices : : I C(];I?I:rtS(I)O]IBlOaII?d Vegetation phenological :
1 . ° & . o ©® .‘/./, . : : * 1 : 1 d | derivati Analysis, lati 1 : ‘ \Y :‘> T :‘> :
R v . {..;:‘/'/ : i 0‘00 -o 00 025 050 075 1.00 000 025 050 075 1.00 0‘00 000 025 050 075 1.00 : | DY | > C(;I:;lf:;zgr?g ﬂ (Tslr)lVTg?LRVL :> ZIdelrsegchrsrsjozmn X Sentinel-2 image atmospheric m.d Ices te?:}f) orgl fl') 2111'['[61’3 :
: o S o ¥ : = " i i - : . e ~ ! : Sen.t1nel-2 image correction GNDVI, WLGLA) ! : _ . correction derivation with rainfall an |
: 3. . - . | : : time series | ! time series Iz temperature :
: * e *e .’ EE | S:Sf?§x+o.1o '0‘ " : E i W : : - H ﬂ E
:h ______________ G__d___________;____________________G_d______________,:' E E Ground observations of E E Crops distribution Rainfall and E
[TTTTTTTTTTIITn CTTTTTTTTTTemees ST TTTTTTTTTTTIITTEe I : ! crops bio physical - * data from LUCAS Temperature !
Analyzing relationship between maize height and spectral o prrtr Heghtbo 1 1) (2015-16) fime series | !
indices derived from sentinel-2 multispectral imagery: (C) : | ' |

Understanding effects of atmospheric variables on spectral
vegetation indices derived from satellite based time series
of multispectral images: (E)

* Integration of data acquired from various platforms such as Satellite, Airborne, UAV, UGV for real time vegetaion monitoring.
 Addressing role of remotely sensed data for irrigation monitoring and managment.
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