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What is the vision behind ALOOF?

..cannoli..pastry..

..ricotta filled.. goes 
in the fridge..

Let’s see 
on the Web..

Ok, now I 
know what to 
do with it
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Why this is difficult?
How does a robot know
it doesn’t know?  

How to extract from the Web
information useful for a robot, 
from a robot query? 

How to bridge between the 
Web representations and the 
own robot representation? 

How to use such information
to build a semantic object map? 
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The Project Structure



Partners 



Working Scenario

Task1: Where is X?
Task2: What is Y? 

Learning from the Web:
• object type, 
• room type, 
• proximity of furniture, 
• 3D shape models 



Main Scientific Results

• Detecting objects and classifying novel objects
from autonomous robot



Long Term Trial 

• Deployment in large office environment in UK
• Autonomous over four months (jointly with STRANDS)



Object Detection and Classification

• Autonomously detect objects on horizontal surfaces
• Collect data of novel

objects
• 3D modelling from 

multiple views
• Web search to identify

objects
• Use nearby objects to

aid object identification



Main Scientific Results

• Long-term deployment of ALOOF integrated technology at 
an end-user site in the UK
– Substantial practical experience of the use of autonomous 

object learning under real world 

• Controlled study on the life-long learning of objects and 
resulting search for previously unknown objects

• Significant improvements to 
object segmentation and 
detection pipeline 

• Significant improvement to view planning process, more 
informative views, better performance, overall speed up



Main Scientific Results

• Creation of perceptual knowledge bases on demand from 
the Web, aligned to semantic knowledge base

• Significant improvement of learning object classes from 
Web and real data 
– 3D object modelling; Semi-automatic, pixel-wise 

tool for semantic annotation 

• Semantic web search and DB for objects
– Knowledge about objects; type, room, actions, relations



Dissemination

• AnSWeR 2017 best paper award
– Joint ALOOF paper on spatial categorization
– 1st International Workshop on Application of Semantic Web 

Technologies in Robotics 

• 4 Journal publications (RA-L, CVIU, E&I, SWJ)
• 22 Conference papers (IROS, ICRA, CVPR, …)
• 4 Workshop / ArXiv papers
• 2 PhDs (Jay Young, Daniel Wolf), 4 Master theses
• 9 invited talks
• 3 Workshops organised



Sustainability

• Data bases
– OSD Object Segmentation Database 
– ARID Autonomous Robot Indoor Dataset (ICRA 2018)
– Default Knowledge of Objects  

• Tools
– MORSE robot simulation: generation of the spatio-temporal 

dynamics of everyday objects
– Software library for semantic segmentation, ROS
– View planning, crowd-based labelling and unknown object 

inference: integrated in STRANDS project
• http://strands.readthedocs.io/en/latest/index.html

– KNEWS, a pipeline of NLP that outputs frame-based knowledge 

http://strands.readthedocs.io/en/latest/index.html


Valorisation

• Roma: ImageNet for robots, e.g., iCub (IIT) 
• BHAM: UK project on sorting nuclear waste
• INRIA exploiting KNEWS and 
• TU Wien: Doctorate College on TrustRobots
• Aeolus Robotics started office in Vienna

– Building first personal robots with manipulation; Exploiting
object detection, classification and recognition expertise

• Exploiting project results in several EC and national 
proposals
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