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Introduction 

Small unmanned aerial systems (sUAS) have opened new 

possibilities for studying environmental systems. With sUAS, we have 

derived vegetation indices from high-quality multispectral imagery 

obtained at low altitude, enabling vegetation health analysis at a finer 

scale in comparison to satellite imagery. The intent of this project was 

to attain information on vegetation health using aerial images taken 

from sUAS, focusing on vegetation in a highly-variable natural setting 

throughout the growing season rather than a mono-crop setting where 

most research has been conducted. Our research question is, can 

multispectral drone imagery be used to accurately monitor vegetation 

health in a variable natural setting?   

We used a new Tetracam RGB+3 multispectral camera (Figure 1) to 

attain aerial imagery. The multispectral camera’s four lenses include 

RGB, normalized difference vegetation index (NDVI) red, red edge, 

and NDVI near infrared (NIR). NDVI is useful in analysing whether the 

target has live green vegetation. The field procedures were conducted 

at Fair Meadows, a privately owned state natural area in Milton 

Wisconsin, containing highly diverse natural plant species.  

What is next? 

In order to fully address my research question, I still need to perform 

the image calibration procedure, which will ensure consistent data 

throughout the study. Next, we will be able to make correlations 

between biomass sample weights and NDVI, the ultimate goal for this 

research. Obtaining additional field samples would be a bonus, but is 

not necessary for the extent of this project. 

Methods continued 

2.   Conduct Flights and Image Processing 

• Fly the proposed study area at Fair Meadows with the 

Tetracam and RGB camera 

• Upload and convert to 10 bit singlepage tiff images 

• Create orthomosaic in Pix4D (Figure 3) and calibrate 

resulting image 

• Calculate NDVI for the orthomosaic 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

3.   Biomass Sampling 

• Select eight random sample locations within a designated 

section of the study area 

• Clip 225 sq. cm of biomass at sample locations (Figures 4/ 5) 

• Weigh each wet biomass sample, then dry samples in oven 

at 70°C and re-weigh 

• Correlate biomass samples with NDVI images 

 

Preliminary results 

As our hypothesis, we believed NDVI values attained from the 

multispectral imagery would correlate with biomass samples for each 

round of flights throughout the growing season. In other words, higher 

NDVI values will correlate with higher biomass measurements. Figure 

6 shows NDVI values from flights over our study area at Fair 

Meadows. A definitive change in biomass production was seen 

throughout the growing season in measurements from the air as well 

as from on-the-ground measurements (Figure 7) by section (Figure 8). 

Roughly half of the study area had a prescribed burn in the early 

spring and another portion was mowed during our study. 

1.NDVI from June 24, 2016; July 11, 2016; and August 6, 2016 

 

 

 

 

 

 

 

 

 

2.Biomass 
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Methods 

Multispectral imagery enabled us to derive NDVI to make correlations 

with biomass samples taken from the prairie. To obtain imagery 

throughout the growing season, we needed to mount and power the 

camera, conduct flights regularly, clip biomass samples, and process 

imagery and data while learning new software and equipment. We 

used a series of methods to complete each step of the procedure to 

ensure consistent data in collection and processing.  

1.Learn how to use new multispectral camera 

• Learn best practices for the multispectral camera 

• Choose appropriate Tetracam settings to optimize imagery 

• Fabricate a mounting system for our sUAS, a 3DR solo 

(Figure 2), that isolates vibrations for smooth image capture 

• Create a method to power the Tetracam while in flight 

Figure 2: 3DR Solo 

Quadcopter with Tetracam 

RGB+3 attached beneath 

Figure 1: Tetracam RGB+3 

with four lenses secured to the 

3DR Solo using a vibration 

dampening system 

Figure 4: Clipping biomass 

and separating living and 

dead samples 

Figure 5: Clipped 

biomass area of 225 sq. 

cm at a random sample 

location 

Figure 6: NDVI values range from -1 (red ) to 1 (blue). The blue represents healthy 

vegetation while red areas correspond with unhealthy vegetation. Anomalies exist within 

the images and need further explanation..  

Figure 3: demonstrates 

image processing in 

Pix4D. The mission file 

containing GPS locations 

and hundreds of images 

go in, and one 

orthomosaic is returned.  

Figure 7: Average weight of live biomass after 

drying. Samples from 6/24/2016 and 7/11/2016  

dried for 48 hours. Samples from 8/6/2016 and 

9/14/2016 were dried until no more than two 

percent weight was gone after being in the oven. 

Figure 8: Sections 

within study area 

labeled one through 

three. 


