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Machine Learning and 

Drone Spraying Innovations



* T E X A S

* S U B M A R I N E R  U S S  
H O U S T O N

* T X A R N G  1 - 1 4 1 S T  C  C O

* N U C L E A R  
E N G I N E E R I N G

* 3  Y E A R S  A E R O T R A C T

* S T E E L  F A B R I C A T I O N

2



T H E  T E A M

E S T  2 01 9

2 0  F O L K S

1 0  F I E L D



T O P I C A L  

G U I D E  

O B J E C T I V E S

ÅAeroTractœs use of Machine Learning 

in Forestry

ÅPPE and Personnel Safety 

Requirements

ÅRecord Keeping Requirements

ÅUAS Aerial Application Methods

ÅWPS

ÅMethods of Minimizing Drift
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U S E S  FO R 

M AC H I N E  

L E A R N IN G  I N  

FO R E S T RY

Å Tree Counts

Å Tree Heights

Å Volumetric Measurements

Å Species Identification

Å Stream Survey Analysis

Å Pest/Disease Detection

5



F I R S T  Y E A R  

S E E D L I N G  

I N V E N T O R I E S

Bare root and plug seedling 

counts
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Plots VS 100% 

accountability



U S A B L E  

D E L I V E R A B L E S

Georeferenced heat maps 

with acre by acre break 

down of mortality
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T R E E  

H E I G H T S



S P E C I E S  

I D E N T I F I C AT I O N
Multiple models tailored to specific 

species for mixed stands
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A N T  C O L O N I E S



T A I L O R E D  

D E L I V E R A B L E S

Simple concise results 

meant to provide only 

relevant information



P P E  A N D  S A F E T Y  

E Q U I P M E N T



THE LABEL IS THE LAW

Must check every time! Can be modified 

season to season.



S A F E T Y  I S  C O O L

ÅHoles in gloves?

ÅBack up pairs? 

ÅFaceshield vs goggles

ÅApron

ÅHexazinone



S A F E T Y  V E S T S  

F O R  H I G H  

V I S I B I L I T Y

Not required but added safety in a 

dynamic environment with multiple 

drones in operation



RECORD KEEPING



A R E  YO U  T R A C K I N G ?



APPLICATION 

AREA 

REPORT



R E P O R T I N G  A N D  

R E C O R D-K E E P I N G

ÅAll applications are GPS-tracked and are 

available for review following project 

completion.

ÅYour drone must have a registered ŔNŕ- 

number sometimes referred to as a tail number.

ÅPhysical and digital records of application 

quantities and prescriptions are maintained by 

the contractor for review if needed. These 

records must be maintained for 2 years 

following the application.



R E P O R T I N G  A N D  

R E C O R D-K E E P I N G

I D A H O



R E Q U I R E M E N T S  

F O R  L I C E N S E D  

O P E R A T O R S

ÅFAA

ÅPart 107

ÅPart 137

Å44807

ÅN Registration 

ÅClass 3 Airman Physical (as of June 23)
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R E Q U I R E M E N T S  

F O R  L I C E N S E D  

A P P L I C A T O R S

ÅState of Idaho

Å Commercial Applicators License

Å Endorsement for specific application. 

Herbicide, Fungicide, etcŎ
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UAS AERIAL APPLICATION                          
METHODS



D R O N E  A P P L I C A T I O N

Å Down force from propellers

Å Tee-Jet nozzle vs rotary atomization

Å Droplet size specific to application target

Å Effective release height

Å Automated flight plan to ensure even application across the stand. 

Å Wind Concerns (Drone resiliency vs effective application)



I N  F L I G H T  D I S P L A Y



B O O M  L E N G T H  C O N C E R N S

16 Nozzles: 12 applying per pass 2 Rotary Atomizers




