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Redundancy/Multiple Points of Failure

• GPS

• Inertial Navigation 
Systems

• VHF Omni-
directional Range



Single Point of Failure
“Accurate aircraft position 
information is essential for safe UAS 
operations within the Unmanned 
Aircraft Systems Traffic Management 
(UTM) system. Unfortunately, the 
primary system that provides position 
information, GPS, is a single point of 
failure in the system, subject to 
jamming and spoofing, along with on-
board failure or poor signal quality in 
locations such as urban canyons, at 
high latitudes or high altitudes.”

NOAA



Single Point of Failure



We Augment & Toughen:

Sensor fusion provides both redundancy & confidence

Algorithm fusion allows navigation/situational awareness prioritization

Trustworthy obstacle & collision avoidance

Autonomy turns anyone into an expert pilot/operator



HS-1

DS-1

MS-1

Flight Efficiency
Articulated propulsion allows for vertical flight 
operation and efficient forward flight with body-
generated lift (better range and endurance).

Modularity & Field Serviceability
Propulsion and sensor options with easy 
access for maintenance and switchover to 
different missions. 

Mission Flexibility & Vehicle Scalability
Different missions call for different sensor 
payloads and even different sizes and form 
factors.  

Exoskeleton (Bio Inspired)
Shell body design compatible with molded 
composites, 3D printing, and injection molding.

The Best Attributes of fixed wing, 
helicopter and quad-copter UAS



Dimensions: 5ft X 6ft, 55lbs.

HS-1 DS-1MS-1
Dimensions: 17in X 14in, 2.75 lbs. Dimensions: 19in X 14in, 4 lbs.

Payload

Range

Low Cost

Maneuverability

Payload
Range
Low Cost
Maneuverability

Payload
Range
Low Cost
Maneuverability

Delivery & 
Communication

Recon &
Air-to-Air Counter Drone

Inspection &
First Response
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Revolutionary New Platforms





Hover at any body angle
Fixed onboard sensors “look 
around” by vehicle nosing up or 
down and rotating side to side.

Tilting Thrust
Individual propulsion pod actuation 
provides unprecedented 
maneuverability.

Dash Flight and Speed
Lifting body generates lift; low-drag 
fuselage optimizes for forward flight 

speed and power efficiency.

Vertical Landing
Hover to touch 
down.

Vertical Take-off and Hover
Runway-less operations, with 
rollout run from under 
obstacles.

DS-1 A & B Platform

First Response in 
confined spaces



Easy to Operate
Camera-based 360 degrees sense & avoid 
object/collision avoidance
Train a new pilot in 30 seconds to fly

Object Detection & Facial Recognition
Humanoid and object detection
Neural Network facial recognition and pose detection
Camera tracking to keep subject in view

Event Detection
Understand relationship between objects
Alert on patterns – threat identification

GPS denied Confined Space Navigation
Traverse along boundary or detected path
Identify entry /exit points

What Makes Us Better 

AI Powered Autonomy



AI Development & 
ML/non-ML Fusion on 
DS-1



Unmanned Aerial Systems: indoor search and discovery
•Airgility, Inc.

Our Start with GNSS-denied flight

https://www.dhs.gov/redirect?url=http://www.airgility.co/


DHS– FEMA Shaken Fury Demo, 3-5 June 2019

Autonomy Demonstrations in Complex/Contested 
Environments



Bringing Autonomy to Professional Applications
Enhanced functionality, seamless workflows, and professional-grade training and support

Industrial Asset Inspection
Construction Site Mapping
Residential Roof Inspection

Enterprise
Situational Awareness

Search & Rescue
Accident Scene 
Reconstruction

Public Safety

Intelligence & 
Reconnaissance

Security and Patrol
Incident Response

Defense







What’s Next?
• Early Innings

• Thrust Vectoring

• Industrial wireless mesh networks

• Holistic hardware agnostic AI/Autonomy solutions

• True UAS Navigation reliability in GNSS denied environments 
(including BVLOS) 

• Inertial Navigation System/Radar based velocity system



What do we do?
• Conditional & Full Autonomy

• Aerial Robotics for HARD 

missions

• Attritable & Scalable Systems

How we do it?
• GPS Independent Localization

• Navigation & Mission Specific On-

board Decision-making

• Edge-processing in Computational 

Starved Robotics

• Sensor & Algorithm Fusion

• Additive Manuf. & Design
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Wrap Up

DS-1
MINOTAUR™ 
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pramod@airgility.co
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