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Background information

* Why phenomics

* Why hyperspectral/LiDAR sensor
* How does it work

* Pipeline to process images



Introduction

* Phenomics is a systematic, reproducible measurement of
phenotypic traits of an organism

e Sensors are grouped into ground, aerial, and satellite

* Two types of remote sensors:

e passive (e.g., optical spectroradiometer): multispectral and hyperspectral
* active (e.g., LIDAR and Radar)
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LiDAR- emitting laser pulses and measuring the time it takes for the
light to bounce back after hitting an object.
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Materials and methods

* Drone, GPS Base station, computer, sensor
* NAS (Network Attached Storage Device)

* Three flights-June, August, October

* ENVI-LiDAR-digital surface model (DSM)

* ReSe software-DROACOR (atmospheric correction) PARGE —
(orthorectification)



1. Drone-Harris Aerial Carrier HE6 Hybrid
2. Hyperspectral sensor- Integrated Headwall Nano + Velodyne VLP-

Overall

1. Fly the preparation 16 LiDAR + Applanix APX-15 IMU
drone-step 1 for. UAV 3. GPS base station (Trimble)
flying 4. Field laptop, desktop workstation
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A. Remote pilot B. UAV flying
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I
Search | |

205 WGS 1984" DATUM['D. WGS 1984" SPHEROID["WEY!

)i Projection: WGS_1984_UTM_Zone_17N. EPSG: 32617, Datum: D_WGS_1984. Type: Transverse_Mercator
P Datum: D_WGS_1984, Values: 0.000. 0.000. 0.000. 0.00e+000. 0.00e+000. 0.00e+000. 0.00e+000

a u ' Options: [] Force processing of all scenes  [] Heading drift comection  [_] Reuse existing IGMs
Google Chrome Zoom

RGB JPG-Preview ] Full Mosaic

C | ||[BDemne | Oulput directory: - flery\cUsc_U3_13_/Yyushi\ ITUUS9_hastingsc_ctice_U3_15_10_14_ \Allband_allimages\

R4.2.3 MicrosoftileamsDalucatissue
samplesxisy
. A }q
2 % W
& v ki
IFASISharesSReSelSoftware= R4.22 IrfanView 64 IrfanView 62 BMicrosoft Edge Error.of Plotishp buffis Spectral Visual'Studio™ py-radiometri..-
Shortcut [Thumbnails alocation . indices ENVIE Code

Oy

@ 65°F Sunny

N\

T

11:24 AM
D) 30 B

12:02 AM
05/16/2023



o

File Edit DEM Auxiliary

Licensed for University of Florida

RecycleBin MyIT
IFEABESWKSI

Found 100 raw files and imu_gps in directory
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Check OK - no obvious problems found.

Projection: WGS_1b5 T e S e
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Fast Nearest Bi-Linear : good radiometry /modest geometry v

a Options: [] Force processing of all scenes [ ] Heading drift comection ] Reuse existing IGMs
Google Chrome Zoom
Side outputs: RGB JPG-Preview  [] Full Mosaic
< T Help Check Consistency || Process Directory | Mosaic Only Done
R4.2.3 MicrosoftileamsDalucatissue

samplesxisy

2]

!u%pﬁ Zouh .VED .

IFASISharesSReSelSoftware= R4.22 IrfanView 64 IrfanView 62 BMicrosoft Edge Errorof Plotishplbuffis Spectral Visual Studio® py-radiometri..-
Shortcut [Thumbnails alocation . indices ENVIE Code

L Type here to search

Il © Type here to search

Oy

@ 65°F Sunny

N\

11:25 AM
D) 5 B

12:16 AM

= 05/16/2023



RecycleBin MyIT
IFEABESWKSI

2]

Acrobat Readers i Notepad++

CE

CloudCompare s OceanView:

2N

Convertilor  POSPac UAV 8:88 Daluca!

RINEX

Google Chrome Zoom

{5

2] 2]

IFASISharesSReSelSoftware=

Shortcut

Ha if-abe-wksingh.ad.ufl.edu

File Edit DEM Auxiliary

Licensed for University of Florida

- [m] X
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Found 100 raw files and imu_gps in directory
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PROJCS["WGS 1984 UTM Zone 17N".GEOGCS['GCS WGS 1984" DATUM['D_WGS _1384" SPHEROID["W{Y

Projection: WGS_1984_UTM_Zone_17N. EPSG: 32617, Datum: D_WGS_1984, Type: Transverse_Mercator
Datum: D_WGS_1984, Values: 0.000. 0.000. 0.000. 0.00e+000. 0.00e+000. 0.00e+000. 0.00e+000
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2023-03-29T11:25:47 Parameter smoothing: 12
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2023-03-29T1 Resampling method: nearbilin
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&| DRACORraw_2000_geo_rgb.jpg
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DRACORraw_3000_gec_map.hdr 1:24 PM
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