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Background information

• Why phenomics 

• Why hyperspectral/LiDAR sensor

• How does it work

• Pipeline to process images 



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

• Sensors are grouped into ground, aerial, and satellite

• Two types of remote sensors: 
• passive (e.g., optical spectroradiometer): multispectral and hyperspectral

• active (e.g., LiDAR and Radar)

Introduction



Multispectral and 
hyperspectral 
imagery

• Advanced technique capable 
of acquiring a detailed 
spectral response of target 
features

• Contains 100 or more bands

• Capture small details



LiDAR- emitting laser pulses and measuring the time it takes for the 
light to bounce back after hitting an object. 

LiDAR-Light Detection and Ranging
Photo credit: google



Hyperspectral
/LiDAR 

imagery

1. Fly the 
drone

2. Transfer 
data to 

NAS

3. Geometric 
correction/at

mospheric 
correction/Ort
horectification

4. Stitching 
images 

5. 
Generating 
reflectance

/Spectra 

6. 
Statistical 
analysis

Image processing 
pipeline



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)



Overall 
preparation 
for UAV 
flying

• 1. Drone-Harris Aerial Carrier HE6 Hybrid

• 2. Hyperspectral sensor- Integrated Headwall Nano + Velodyne VLP-
16 LiDAR + Applanix APX-15 IMU

• 3. GPS base station (Trimble)

• 4. Field laptop, desktop workstation

1. Fly the 
drone-step 1



A. Remote pilot B. UAV flying

1. Fly the 
drone-step 2



2. Transfer 
data to 

NAS



Geo-correction-POSPAC UAV software
ReSe

3. Geometric 
correction/at

mospheric 
correction/Ort
horectification

DROACOR

PARGE

Atmospheric 
correction

Orthorectified and 
atmospherically-
corrected image

Headwall Software

Radiometric 
calibration

Raw imagery Raw LiDAR data

POSPAC LiDAR QC

Calibrated LiDAR 
point cloud



How the files look like

































































































Radiometric calibration

















































































































































4. Stitching 
images 











5. 
Generating 
reflectance

/Spectra 

6. 
Statistical 
analysis

Radiance

Reflectance

Orthorectification

Extracted spectra

Plant 
chemistry/stress

DROACOR

PARGE



Thank You!
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