
7NRP Tuesday May 5, 1pm -2am

Presenter: John Graham

Tutorial on Drone Usage and loT: 
Technology of the CENIC-Connected 
Drones and LoRaWAN Sensors at the Iron 
Horse Vineyards Testbed



DJI Mavic 3 Multispectral - Drone 



DJI Mavic 3 Multispectral Drone: Data and Displays



UgCS - Drone Flight Path Mission Planning 

https://www.sphengineering.com/flight-planning/ugcs



UgCS - Photogrammetry

https://www.sphengineering.com/flight-planning/ugcs



UgCS - Circlegrammetry

https://www.sphengineering.com/flight-planning/ugcs



UgCS ï Photogrammetry Low Altitude Terrian Following

https://www.sphengineering.com/flight-planning/ugcs



https://www.pix4d.com/product/pix4dfields

PIX4Dfields  ï crop analysis software



Vegetation indices (VIs) are mathematical formulas applied to remote sensing data to provide insights into vegetation health, 

density, and water content, with the most common being the Normalized Difference Vegetation Index (NDVI). 

They work by comparing the reflectance of different light bands, particularly near-infrared (NIR) and red, as healthy vegetation 

reflects NIR light and absorbs red light. 

VIs are used in precision agriculture, forestry, and environmental monitoring to assess factors like crop vigor, drought 

conditions, and biomass. 

Light Reflection: Different surface types reflect and absorb light differently across the electromagnetic spectrum.

Spectral Bands: Data from specific spectral bands, like red and near-infrared (NIR) highlight characteristics of vegetation.

Formula Application: A formula combines the reflectance values from these bands to produce a single index value that 

indicates a vegetation property.

Interpretation: Higher VI values generally correspond to healthier, more vigorous vegetation, while lower values can indicate 

stress, drought, or sparse cover.

Normalized Difference Vegetation Index (NDVI): The most popular VI, NDVI assesses vegetation health by calculating the 

difference between NIR and red reflectance. Use: Monitors plant vigor, biomass, and growth over a season.

Vegetation Indices, Particularly NDVI: 



Vegetation Indices Processed from Drones

VEGETATION INDEX CHARACTERISTICS AND USES

Green Normalized Difference Vegetation Index (GNDVI) Uses visible green light (instead of visible red and near infrared) to measure rates of 
photosynthesis and monitor plant stress.

Leaf Chlorophyll Index (LCI) Assesses chlorophyll content in areas of complete leaf coverage.

Modified Chlorophyll Absorption in Reflective Index (MCARI) Used to measure chlorophyll concentrations and variations in the Leaf Area Index.

Normalized Difference Red Edge (NDRE) Sensitive to chlorophyll content in leaves against soil background effects (Can only 
be formulated when the red edge band is available).

Normalized Difference Vegetation Index (NDVI) Used to measure biomass in precision agriculture (used in forestry to quantify forest 
supply and leaf area index).

Visible Atmospherically Resistant Index (VARI) RGB index for leaf coverage. Used to estimate the fraction of vegetation in an image 
with low sensitivity to atmospheric effects.

Blue Normalized Difference Vegetation Index (BNDVI) An index without red channel availability that uses the visible blue, for areas 
sensitive to chlorophyll content.

Triangular Greenness Index (TGI) RGB index for chlorophyll sensitivity. Relies on reflectance values at visible 
wavelengths. A good proxy for chlorophyll content in areas of high leaf cover.

Structure Intensive Pigment Index 2 (SIPI2) Used in areas with high variability in canopy structure (e.g. forestry).



PIX4Dfields  ï PDF report generation



PIX4Dfields  ï PDF report generation



PIX4Dfields  ï PDF report generation



PIX4Dfields  ï PDF report generation



PIX4Dfields  ï PDF report generation



Software

PIX4Dfields Classroom - educational - floating license (use up to 25 devices at a time) $2,000.00

https://www.pix4d.com/pricing/pix4dfields-educational/

UgCS Educational Partners Program $1,558.00

https://www.sphengineering.com/partners/educational-program?country=united-states 
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https://webodm.org/

WebODM



https://webodm.nrp-nautilus.io/

NRP WebODM Service



https://webodm.nrp-nautilus.io/

NRP WebODM Orthophoto 



https://webodm.nrp-nautilus.io/

NRP WebODM NDVI 



https://webodm.nrp-nautilus.io/

NRP WebODM 3D Point Cloud 



https://webodm.nrp-nautilus.io/

NRP WebODM 3D OBJ Textured Model



https://github.com/hotosm/ScaleODM/

ScaleODM Helm Chart



https://gitlab.nrp-nautilus.io/nrp/scaleodm/

NRP ScaleODM Helm Chart Deployment



https://qgis.org/

QGIS GIS Mapping application



QGIS GIS Mapping application



GeoServer geospatial data service

https://geoserver.org/



GeoCat Bridge ï Publish QGIS to GeoServer

https://plugins.qgis.org/plugins/geocatbridge/



GeoCat Bridge ï Publish QGIS to GeoServer

https://plugins.qgis.org/plugins/geocatbridge/


