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What is Rawseeds ?

 EU Funded Project in the VI-FP
 1st November 2006 to 31 July 2009

 A Specific Support Action to collect and publish a 
benchmarking toolkit for (S)LAM research

 Involved Institutions:
 Politecnico di Milano (Italy – Coordinator)
 Università di Milano-Bicocca (Italy – Partner)
 University of Freiburg (Germany – Partner)
 Universidad de Zaragoza (Spain – Partner)



  

What Does Rawseeds Provide?

 Multi Sensor Data Streams for SLAM Benchmarking
 Laser, Cameras, IMU, Odometry, Sonars, Ground Truth

 Benchmark Problems (BPs) aim at testing algorithms:
 Include detailed description of the task
 Multi-sensor Data Set related to the task
 Evaluation Methodology and Tools including Ground Truth

 Benchmark Solutions (BSs) extend BPs with:
 Description of the algorithm for solving the BP and possible implementation 

(src or binary)
 Algorithm output on the BP dataset
 Evaluation (using the BP methodology)



  

 Use of an extensive sensing suite
 B/W + Color cameras (monocular)
 Stereo cameras (SVS by Videre)
 LRFs (SICK 2D & Hokuyo)
 Omnidirectional camera (V-Stone)
 Sonar belt
 Other proprioceptives (e.g., odometry,

Inertial Measurement Unit)

 RTK-GPS (Outdoor GT) and Visual/Laser (Indoor GT)
 Sensors are synchronized, and verified for 

synchronization and data quality

Rawseeds Sensor Suite



  

Sensors and sensor frame



  

Design of the Datasets

 Define relevant scenarios beforehand
 Indoor scenarios with offices, halls, corridors, flat and non-flat 

walls, doors & passages, windows, horizontal floors, ramps, 
stairs, elevators, and several pieces of furniture

 Outdoor scenarios where the robot moves in the open between 
buildings and the obstacles are comparable with those found 
along urban roads

 Mixed scenarios parts of the robot trajectory is surrounded by 
walls and/or roof and parts are located in the open

 Different acquisition setups
 Static and dynamic environments (i.e., people walking around)
 Different lighting conditions (i.e., natural daylight & artificial light)



  

Indoor Locations in Bicocca



  

Outdoor and Mixed Locations in Bovisa



  

11 Datasets Collected & Validated

Many different scenarios:

 Indoor
 1 static lamps
 1 static daylight
 1 dynamic lamps
 2 dynamic daylight

 Outdoor
 2 static
 1 dynamic

 Mixed
 2 static
 1 dynamic



  

Ground Truth Setup

 GT Collection Systems
 Outdoor: RTK (Real Time 

Kinematic) GPS
 Indoor: vision-based (GT-vision) 

and LRF-based (GT-laser)



  

Problems and Solutions

 BPs are the union of:
 The description of a specific task
 A dataset, as the input for the execution of the task
 A set of rating methodologies (metrics), for the evaluation of the 

results of the  task execution

 BSs are ready to use solutions for BPs
 Laser Based (Scan-matching, RBPF, Graph-based SLAM)
 Vision Based (Monocular SLAM, Stereo SLAM, Trinocular SLAM)

 User supplied solutions are foreseen through Rawseeds 
website (www.rawseeds.org)



  

How does a BP look like?
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Who knows about it?
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Do people interact with us?

 Through the forum
 Only 2 registered users and no real community

 Directly by mail
 So far 25 email thread with unique users
 Asking for clarification or point out issues (web site)

 Continuously monitoring
 Seeder down at the beginning of February 2011
 6 users emailed us about it in less than 3 weeks
 1 user asked urgently for a file to complete his paper



  

Do people download it? 

 On average 15 download per file
 Min 5 and max 50 downloads 
 Common files have been excluded from the count
 Direct exchange not included (sneakernet)

 User preferences
 Both indoor and outdoor data were downloaded
 No specific sensor has been preferred

 However 
 We suspect people did not like bittorrent (or could not use it)
 None has left the file available for download
 No solution has been submitted on the website



  

Do people actually use it?

 Citations for “rawseeds” on scholar.google.com (05/04/11)
 80 papers and project deliverables refer to it
 41 actually funded by the project
 39 brand new papers/deliverables

 Of the brand new papers/deliverables
 22 just mention the project
 13 use the data
 4 discuss approach/results

 A couple of notes
 2 papers with media footage 
 None submitted a BS  



  

Do people actually use it?

“When available, GPS is the quick and easy solution to localizing a robot. 
However, because it is often not available (e.g. indoors) or not reliable enough, 
other techniques, using laser range finders or cameras have been developed that 
offer better performance. For 2D localization, Laser range finders are far more 
precise and easier to work with than cameras. We report here on the performance 
of several implementations of the main class of localization algorithms that use a 
laser, Simultaneous Localization And Mapping (SLAM) on the RAWSEEDS 
benchmark. SRI International's SLAM system has an RMS error in XY of 0.32m 
(0.22%). This is the best reported performance on this benchmark.”

R. Vincent, B. Limketkai, M. Eriksen. Comparison of indoor robot localization 
techniques in the absence of GPS. In proceedings of SPIE Vol. 7664, 2010



  

Summing up … and averaging

 On average in last 1.5 years 
 A full download (~600GB) per 

month … how many by 
sneakernet?

 A paper per month using 
Rawseeds data

 A paper every 2 weeks with 
reference to Rawseeds project

 An email contact every 3 weeks
asking for support
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