










Azure	ML

Analytics

Cameras,	
Drones,	
sensors

Weather	Data
(Rain,	Wind,	Pollen)

Recommendations
(daily	best	practices)

FarmBeats	Gateway

FarmBeats	Gateway



2000 acres in upstate NY
Horticulture, animal farming, dairy, 
etc.

100 acres of farm in Carnation, WA
Rented out to small farmers
- Primarily horticulture







Camera



Fusing	it	all	together

Spatio-temporal	
view	of	the	

farm

Sensors	&	
UAVs

Yield	estimation Precision	Irrigation Pest	Infection Fertilizer	
application

…Ag	Services



IOT HUB

SENSOR
S ARDUINO

SENSORS

WHITESPACE WIFI ROUTER CAMERA

SOLAR
ENERGY HARVESTING
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Dragon
Drones



Drone Auto-pilot App

Point	selection	modeFeatures
ü Simple	user	interface
ü Supports	two	flight	modes

o point-selection	mode
o area-selection	mode

ü Estimates	flight	time
ü Stores	path	history	and	telemetry
ü Transfers	video	from	drone	to	IoT

edge
ü Supports	DJI	Phantom2	and	Inspire	1

Area	selection	mode



Drone Auto-pilot App



Dragon
Drones



§ Omni-directional

§ Directional 
◦ Front – low drag
◦ Side – high drag

Front side

Front side

Omni-directional 
drones can have 
directionality by 
attaching a paper 
here



Area Coverage Algorithm

Drone	stops	and	goes	
or reduce	its	speed	
at	each	waypoint.

8	waypoints
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Yaw Control Algorithm

§ Given	a	path	and	wind	information,	the	drone	changes	its	yaw in	
order	to	save	energy.

Exploiting	wind	for	
acceleration

Exploiting	wind	for	
deceleration Avoiding	wind	for	

acceleration

Exploiting	drag	for	
deceleration

Exploiting	wind	for	
acceleration

Exploiting	drag	for	
deceleration

Avoid	drag	

Avoid	drag	



Dragon
Drones



Snapshot of available wireless technologies
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*Not	to	scale,	Very	rough	estimates
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3G,	LTE

NB-IoT

WiMax,	TVWS
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Mawingu Project
Collaboration	between	Kenya’s	
Ministry	of	Information	and	
Communications,		Microsoft,	and	
Mawingu	Networks.

Pilot	delivering	low-cost	wireless	
broadband	access	to	previously	
unserved	locations	near	Nanyuki.

To	maximize	coverage	and	bandwidth,	while	keeping	costs	to	a	minimum,	
the	Mawingu	network	relies	on	a	combination	of	“license-exempt”	
wireless	technologies,	including	Wi-Fi	and	TVWS.	

First deployment	of	solar-powered	
based	stations	together	with	TVWS	to	
deliver	high-speed	Internet	access	to	
areas	currently	lacking	even	basic	
electricity.		Base	stations	allow	end-
users	to	charge	devices.





Roll	your	own	with	REST	APIs

Simple	to	add:	just	a	few	lines	of	code	
required

Integrate	into	the	language	and	platform	
of	your	choice

Breadth	of	offerings	helps	you	find	the	
right	API	for	your	app

Built	by	experts	in	their	field	from	
Microsoft	Research,	Bing,	and	Azure	
Machine	Learning

Quality	documentation,	sample	code,	
and	community	support

Easy Flexible Tested

GET A
KEY



Microsoft	
Cognitive	
Services
Give	your	apps	
a	human	side



Computer Vision API

Distill	actionable	
information	from	images

Video API

Analyze,	edit,	and	
process	videos	within	

your	app

Face API

Detect,	identify,	analyze,	
organize,	and	tag	faces	in	

photos

Emotion API

Personalize	experiences	
with	emotion	recognition

Vision



How	do	I	use	them?		

POST https://api.projectoxford.ai/vision/v1.0/analyze?visualFeatures=Description,Tags
&subscription-key=<Your subscription key>

{ 
"tags": [ 
{ "name": "outdoor",
"score": 0.976 }, 

{ "name": "bird",
"score": 0.95 } ],

"description": 
{ "tags": 
[ "outdoor", "bird" ],
"captions": [ 
{ "text": "partridge

in a pear tree",
"confidence": 0.96 }

] 
} 

} 



https://www.microsoft.com/cognitive-services/en-us/computer-vision-api

https://www.microsoft.com/cognitive-services/en-us/emotion-api

https://www.microsoft.com/cognitive-services/en-us/face-api



https://www.microsoft.com/cognitive-services/en-us/SDK-Sample?api=computer%20vision

https://www.microsoft.com/cognitive-services/en-us/documentation



Demo

Facial	verification:	Can	the	“dragon”	drone	find	Khaleesi?		



http://aka.ms/trainfaces
https://github.com/howlowck/train-faces









https://www.microsoft.com/en-
us/research/project/farmbeats-iot-agriculture/

http://www.economist.com/news/science-and-
technology/21707242-unused-tv-spectrum-and-drones-
could-help-make-smart-farms-reality-tv-dinners

https://www.youtube.com/watch?v=pDgjOHY7sMI







http://blogs.msdn.microsoft.com/jennifer


