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Robotics & AI @ CNR-ISTC



A set of my interests … 
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A report on AI performances (http://aiindex.org)

 A set of indicators gathered from 

top experts of the field

 The idea of having an evolving

report on «the state of AI»

Download from the same link the 2018 edition !!



Some indicators of a healthy sector



Comparison with humans …



A very recent talk from DARPA

Courtesy : DARPA - https://www.darpa.mil/about-us/darpa-perspective-on-ai



AI from key abilities

Courtesy: DARPA



Reasoning-Based AI

Courtesy: DARPA



Reasoning-Based AI (2)

Courtesy: DARPA



DS1 Remote Agent Experiment (circa 1999)

• Remote Agent Experiment

– May 17-21, 1999

– 65 Million miles from Earth

– During Ballistic Cruise

• Remote Agent on DS1 wins 
NASA’s 1999 Software of the 
Year
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Courtesy: Dan Clancy, NASA Ames
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MAPGEN in Surface Operations

 Spirit:
◼ Nominal science operations from 

Sol 15 to 18
 All planned activities from 16/17 

executed on board

◼ Return to nominal science 
operations within 2-3 days

 Opportunity:
◼ Informal use begins Sol 4/5

 Commanded activities executed 
on board nominally

 Dual rover use of MAPGEN for the 
last 1000+ Sols!
◼ Twice a day

◼ Continued use for years …

• MAPGEN: First AI based System to control a spacecraft on the 

surface of another planet on January 15th 2004

• Conservative Return on Investment (ROI) to NASA: 20% to 30% 

additional science returned per Sol, over a manual approach for plan 

synthesis



Emphasis on Reasoning Aspects

Courtesy: DARPA



Limitations: slow scale up 

Courtesy: DARPA



Recent years in AI  

Courtesy: DARPA



Emphasis on statistical models

Courtesy: DARPA



Main actors in data-science: the Machine-Learning 

«programmers» + the high-performance computing

Courtesy: DARPA



Great success for sure

Courtesy: DARPA



Assessment

Courtesy: DARPA



The Future of Jobs (report WEF 2018)



For this meeting purposes the current AI 

state-of-the-art can be of great help

 E.g., for the task of monitoring «status of things» 

current techniques may help a lot

 Predictive models (agent-based simulations, 

big data knowledge discovery, use of other

math-base models) allow to derive several

sophisticated new data ….

 Then you can decide better ….



But …

Courtesy: DARPA



But …

Courtesy: DARPA



… even worst !!

Courtesy: DARPA



One key problem … «understand why(s)»

Courtesy: DARPA



`aw

Their approach !!!!



The third wave … hopefully

Courtesy: DARPA



The third wave … hopefully (2)

Courtesy: DARPA



My current research goals …

 Assistive Robotics domain poses a important challenges

◼ continuous operation over time

◼ adaptable behaviors according to different user needs 

 We are investigating possible connections between robust 

Knowledge-Based AI and new Data Science AI 

techniques

 We are pursuing a foundational step towards a 

Continuous Sense-Reason-Act loop to be deployed on 

top of cutting-edge robotic solutions

32



The KoALA Approach
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A more focused scenario …

Courtesy: Kanna Rajan 2017



Support to better perform decision making

Courtesy: Mario Paolucci 2018



Possible uses of  KoALA elsewhere …
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There is also the Society

-- Cultural factors

-- Economic interests

-- Political priorities

Key message:  to take decisions you have to 

adapt to societal specificities

How you reason on 

data to help 

decision making 

here is a key aspect



The PANDORA Training
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Interactive Lessons as Plan Execution

Maps

Videos

Documents



Maps

Videos

Documents

Trainees

Interactive Lessons as Plan Execution



Maps

Videos

Documents

Trainees

Interactive Lessons as Plan Execution



System Evaluation 
(EPC - York, UK Cabinet Office Experts 2012-13)
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