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Improving robotic remote manipulation 
in smoky and underwater hazardous 

environments: Fingerprinting/ 
TDoA Localization, Network Protocols, 

and Image Compression 
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TRIDENT – Marine Robots and Dexterous Manipulation for 
Enabling Autonomous Underwater Multipurpose Intervention 
Missions  (2010-2013) 
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Field experiments are hard 
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UWSim: Underwater Simulator http://www.irs.uji.es/uwsim 
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Main Goals 
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Software Architecture 
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Main Features-1 
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Main Features-2 
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Configurable scenarios 
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Multiple robots 
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Surface Vehicles 
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Surface Vehicles 
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Sensor simulation 

!!Virtual cameras 
!!DVL, IMU, GPS 
!!Joint encoders 
!!Range sensors (sonar) 
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ROS Interface 

!!nav_msgs/Odometry 
!!sensor_msgs/JointState 
!!sensor_msgs/Image 
!!sensor_msgs/Range 
!!sensor_msgs/Imu 
!!geometry_msgs/Pose 
!!geometry_msgs/Twist 
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Use case:  
Simulink 
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Use case:  
Vision 



Use case: autonomous control 
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Use case: grasping 
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Use case: online 
visualization 
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Use case: Benchmarking 
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e.g. comparing two different positioning control algorithms on a 
increasing underwater current scene and measuring speeds, distances 
and covered terrain on real logged interventions#



Ongoing Research 
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The Future 
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Use case: Image Compression and 
Transmission over RF Constrained Links 

(Rubino PhD Thesis) 
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Network Protooclos for Bilateral Teleoperation and 
Robotic MANET Networks (Centelles PhD Thesis) 



Original Image taken from Undewater 
Remote Operated Vehicle at IRS Lab 

 (600x 325 pixels. 195 KB) 



Original Image taken from Undewater 
Remote Operated Vehicle at IRS Lab 

 (600x 325 pixels. 1.9 KB).  
Succesful transmission at 1Hz 



Original Image taken from Undewater 
Remote Operated Vehicle at IRS Lab 

 (1200 x 650 pixels) 



Compressed Image taken from Undewater 
Remote Operated Vehicle at IRS Lab 

 (1200 x 650 pixels – 3047 bytes) 
Transmission Experiments Pending 



Compressed Image taken from Undewater 
Remote Operated Vehicle at IRS Lab 

 (1200 x 650 pixels - 975 bytes) 
Transmission Experiments Pending 



fD4]CJTgThLi#

]O%(a#A97#


