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We are founder member of the Spanish Association of RPAS and 
member of the steering committee 
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What is an Micro/Mini U.A.V. ? MIT  MIT  
ICAT  ICAT  
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Current Unmanned Aerial Vehicles

Aerovironment Black
Widow – 2.12 oz.

BAE Systems
Microstar – 3.0 oz.

Sig Kadet II RC
Trainer – 5 lb

Aerovironment
Pointer – 9.6 lb

Boeing/ Insitu Scaneagle – 33 lb

IAI Scout – 351 lb

Boeing X-45A UCAV – 12,195 lb (est)

Micro Mini Tactical High Alt / UCAVShort Range

Bell Eagle Eye – 2,250 lb 

Allied Aero. LADF – 3.8 lb

NOAA 
Weather 
Balloon 
2-6 lb

Gen. Atomics – Predator B – 7,000 lb

Northrop-Grumman Global Hawk 25,600 lb

UAV Weight (lb)
0 1 10 100 1,000 10,000 100,000
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  Gas powered helicopter	
  
	
  Rotomo$on	
  LLC	
  
  

Electric powered helicopter	
  
	
   	
   	
  

	
  Rotomo$on	
  SR-­‐20  

Helicopters 

Rotary wings UAV for maneuvering 

Mul5rotors 
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Fixwings 

Alcotan	
  
Usol	
  S.L. 

Oktokopter	
  from	
  Mikrokopter	
   

Pelican	
  from	
  AscTec 
AR.Drones	
  from	
  Parrot 

EAGLE	
  by	
  CVAR-­‐UPM 
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Autonomy for U.A.V. 
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- 
+ e(t) s* 

Control	
   System Sensor	
  
u 

Odometric:	
  
•  Acelerometers	
  
•  Giroscopes	
  
•  magnetometers	
  

Global	
  posi5oners:	
  
•  GPS	
  

Range	
  sensors:	
  
•  Ultrasonic	
  
•  Lasers	
  
•  Barometers	
  

accumulative drift 

low accuracy & 
not related to environment 

punctual measures 
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- 
+ e(t) s* 

Control	
   System Sensor	
  
u 

•  passive 
•  cheap 
•  plenty of info 

Camera: 

Autonomy for U.A.V. 
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WHAT IS VISION ON BOARD FOR ? 

1.  Visual	
  Informa$on	
  enhancing	
  

2.  Visual	
  Detec$on,	
  	
  Recogni$on	
  &	
  Tracking	
  

3.  Pose	
  es$ma$on	
  and	
  Mapping	
  (VSLAM)	
  

4.  Visual	
  Control	
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Visual  enhancement 

Licenced Sw  for 
Airelectronics S.L. 

Douro river by Porto 

Air to air refuelling 
For Cobham with University of Bristol 

Mosaicking 
Robust 
tracking 
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Visual Detection and Recognition 

See & Avoid for Usol S.L. 
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Visual Detection and Recognition 

Isolator detection and 
fault recognition 

Helipad detection and recognition Tower detection and tracking 

for Union Fenosa, Project “INNPACTO” 
Spanish Economics Ministery 

for autonomous landing 
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Pose and Map estimation 

Pose estimation through visual odometry 

Optical Flow pose estimation 

11	
  IARC 14 Competition 
using optical flow and sensor fusion 
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Pose and Map estimation 

Pose estimation using external codes 

Net recovery for Usol S.L. 

Trajectorry planing at 
IMAV 13 competition 

AEROS project: wind mill inspection 
12	
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Visual Control: Image based 

Meteo mast 
 inspection 

Person following 

Window inspection at ETSII 14	
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Current challenges 
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Visual control: Position based 
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Autonomous visual guidance 

26 - 27 enero 2016 live demo at: 
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Swarm inspection 

live demo at: 
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26 - 27 enero 2016 
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IMAV 2016 try at ETSII 
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IMAV 2016: exploring and mapping the 
house 
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IMAV 2016: visual control 
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IMAV 2016: landing on a moving platform 
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www.aerostack.org	
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 Aerostack system architecture 
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The TML Language 
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<mission name="Search in a square">

  <task name="Preparation">

    <task name="Take Off">

      <action name="TAKE_OFF"/>

    </task>

    <task name="Initial wait">

      <action name="WAIT">

        <argument name="duration" value="3"/>

      </action>

    </task>

    <task name="Setting up home point ">

      <action name="MEMORIZE_POINT">

        <argument name="coordinates" label="HOME"/>

      </action>

    </task>

  </task>

...
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Civil	
  and	
  Commercial	
  Applica5ons	
  of	
  U.A.V.	
  

Civil	
  Protec5on	
  
•  Disaster	
  preven$on	
  
•  Post	
  disaster	
  relief	
  

Human	
  sources	
  (Nuclear	
  accidents,	
  …)	
  
Natural	
  source	
  (Storms,	
  Earthquakes,	
  Forest	
  fires,	
  Volcanic	
  erup$on,…)	
  

Security	
  
•  Sensi$ve	
  sites	
  monitoring	
  
•  Industrial	
  inspec$on	
  
•  Border	
  isnpec$on	
  
•  Trafic	
  moni$oring	
  

Environment	
  
•  Monitoring	
  and	
  protec$ng	
  natural	
  environment	
  (wild	
  life,	
  forests,	
  coastal,

…)	
  
•  Fisheries	
  
•  Precision	
  Agriculture	
  

	
  
Communica5ons	
  
	
  
Filming	
  and	
  aerial	
  Fotoraphy	
  

•  Propaganda	
  
•  Cartography	
  and	
  maps	
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[SMINOS]	
  Swarm	
  Drones	
  for	
  Fast	
  Response	
  and	
  Mi$ga$on	
  
of	
  Terrorist	
  Adacks	
  on	
  Soe	
  Targets	
  
	
  
Call:	
  SEC-­‐12-­‐FCT-­‐2016-­‐2017:	
  Technologies	
  for	
  preven$on,	
  
inves$ga$on,	
  and	
  mi$ga$on	
  in	
  the	
  context	
  of	
  fight	
  against	
  crime	
  and	
  
terrorism;	
  Subtopic:	
  “Other”	
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WHO WE ARE 
Full	
  $me	
  staff:	
  

•  Four	
  Professors	
  (P.Campoy,	
  M.	
  Molina,	
  S.	
  Dominguez	
  and	
  L.Baumela)	
  
•  Eight	
  PhD	
  students	
  (J.	
  Pestana,	
  JL	
  Sanchez-­‐Lopez,	
  A.	
  Carrio,	
  R.	
  Suarez,	
  C.	
  

Sampedro,	
  H.	
  Bavle,	
  Rodriguez-­‐Ramos,	
  Z,	
  Milosevich)	
  

People	
  interna$onal	
  exchange:	
  
•  Tsinghua	
  (CN),	
  Xiamen	
  Univ.	
  (CN),	
  North	
  

Western	
  Polytechnical	
  Univ.	
  (CN)	
  
•  Linköping	
  Univ.	
  (Sw),	
  LAAS	
  (Fr),	
  TUGraz	
  (AT),	
  

Bristol	
  Univ.	
  (UK),	
  Cranfield	
  Univ.	
  (UK),	
  EPFL	
  
(CH),	
  INSEP	
  (PL)	
  

•  ASU	
  (USA),	
  MIT	
  (USA),	
  Drexel	
  Univ.	
  (USA),	
  Univ.	
  
Javeriana	
  (CO),	
  Univ.	
  Nacional	
  (CO)	
  

•  	
  ARCAA,	
  QUT	
  (AU),	
  	
  TUDele	
  (NL)	
  

	
  
Par$al	
  $me	
  staff:	
  

•  More	
  than	
  five	
  Master	
  students	
  (F.Pastor,	
  J.F.	
  Lombardo,	
  C.	
  Moreno,	
  S.	
  
Manthe,	
  M.	
  Rucci,	
  …	
  )	
  

•  Twelve	
  Graduate	
  students	
  
•  Project	
  manager	
  (B.	
  Gatoo)	
  
•  	
  Backup	
  pilot	
  (J.C.	
  Moncada)	
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Than	
  you	
  for	
  your	
  aden$on	
  
	
  

Ques$ons	
  ?	
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