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Humanitarian Robotics & Automation? Ongoing & Future Work

= Robotics & Automation (R&A) Technologies for

e = Benefit of humanity Research & Development Challenges Outreach & Funding Challenges
ot o = Use in under-served and under-developed communities in . .
: ,,._-' collaboration with local governments and NGOs/NPOs @ = UAV Navigation, Control, and Mission = How to connect (get invited) to disaster areas?
AT = Improving the Quality of Life oo Management
R SI0) = Coordination with State/Federal Agencies & UN/Red
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= Applied Systems Engineering vs Fundamental Research @@% = UGV/UAV Collaboration Cross (Disaster Management Requirements)
Disruptive technologies:
ﬁgg’i}%ﬁfﬂs ﬁ]f‘eatb\’[\jg'mess = Quality of Life (QoL) vs Standard of Living (SoL) B = Integration of other models (Information = Working with NGOs/NPOs
and the global economy ;EE Systems)

= Sustainability of R&A Solutions
= Bottom-up Vs Top-down
= Economically Viable/Financially Sustaining

= Connecting with Foundations & Funding Agencies

= Deployment of Teams

UAVs for Search & Rescue, Disaster Mitigation, Response, and Recovery Humanitarian Robotics and Automation
e Technology Challenges (HRATCs)

= Sea level changes and Patos Lagoon Coastal = HRATCs are an unprecedented opportunity for technologists from around the world to

= Urban Search and Rescue
= Disaster Prevention, Response, and Recovery
= Terrain Mapping

Flooding - ol - : -
= Airborne Environmental Monitoring/Surveillance , collaborate using their skills and education to benefit humanity
= Humanitarian Demining -»(Ej)izg::g:nt]c;:ftural EEDUIEES Ee [Zopulzien = Problems (challenges) framed with the environmental, cultural, structural, political, socio-

economic, and resource constraints so that solutions can be developed, deployed, and

= Animal Anti-poaching sustained

= Healthcare/Medical Robotics = Viable solutions using R&A technologies by engaging the academic and non-academic
= Agriculture communities to address relevant world problems through several initiatives including:
= Education = challenges/competitions
. = funding projects
= establishment of collaboration networks with academia, industry, and governments

HRATC' 14 @ ICRA'14 HRATC'14
How?
. . ganys . - What? : : I'hree Phas
= UAVs for Monitoring & Assessment R ek + Focus on andnine detection

more

« In addition to antipersonnel
mines, bomblets delivered by
air or artillery, multipurpose

« Low entry barrier
» Scoring Metric: Weighted with
respect to detection (80%),

= Hydrological Modeling: Prediction of water

Simulation Phase

weapons and unexploded coverage area (20%), and time = Sensors, robot, and environment modeled very similar to the

|eV8 I S ordngmce P (10%) real setup
« Costs US$ 300-1000 per Cod ¥ = Teams down-selected from 14 2> 10
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agencies for recovery and response efforts + DN vine ActonSarin & Prinira]Dasupia (UOraha

nternational Campaign to

Ban Landmines (ICBL)

[Landmine Monitor Report: IEEE SIGHT

Toward a Mine-free World]
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HRATC'1 4 HRATC’14 Finals @ ICRA’1 4

Finals @ ICRA (May 315 - June 1%!)
Testing Phase (Apri| 30 - May 23) « Two day affair: Best trial of each time
: was taken to determine the winner
« Four Finalists

* Geeks of the Square Table
(UBremen, Germany)

* ACROSS (UZagreb, Croatia)

* USMiners (USM, USA)

= Real robot operating in an outdoor scenario at the University of
Coimbra, Portugal
= Robot: Clearpath Husky A200
= Sensors: IMU, GPU and Odometry (fused for navigation),
Stereo pair of GigE cameras and SICK LRF mounted on a pan/
tilt unit (for perception and obstacle avoidance), & Vallon VMP3 i
three-coil, pulse induction metal detector (metal detection) ORION (UTA, USA) :
= Mines: Metallic sphere with 1 cm diameter = Awards (IEEE SIGHT Sponsorshlp) T R e e T A R e T T |
* 1stPlace: $1000 and Plaque; 29 ‘
& 3 Place: $500 and $250, and
Certificate
= Winner & Runner-ups announced at
ICRA'14 Awards Luncheon
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