
Moderator:	Viviane	Torres	da	Silva,	IBM	Research,	Brazil

Panelists:		Irina	Topalova,	Technical	University	Sofia,	Bulgaria
Luis	Fernando	Orleans,	Universidade Federal	Rural	do	Rio	de	Janeiro,	Brazil

Digital	Autonomy	in	the	
Internet	of	Things	Era



Agenda

• Introduction	to	Internet	of	Things

• Internet	of Autonomous Things
• Viviane	Torres	da	Silva,	IBM	Research,	Brazil

• Concepts	to	the	design	of	knowledge-based	AI	agents	in	cognitive	systems.
• Irina	Topalova,	Technical University Sofia,	Bulgaria

• Education	and	IoT:	Possible	Applications	and	Challenges
• Luis Fernando	Orleans,	Universidade	Federal	Rural	do	Rio	de	Janeiro,	Brazil

• Topics to Discuss



Internet	of	Things

• Growing	range	of	connected	devices	or	Things	that	send	data	across	
the	Internet

• Thing	is	any	object	with	embedded	electronics	that	can	transfer	data	
over	a	network	- without	any	human	interaction

By	2020
• 30	billions	connected	devices
• 7.1	Trillion	dollars	of	value



Important	Things	to	Concern	About

• Collect	&	Secure	Data	from	many	devices	

• Run	Analytics	to	understand	usage	patterns

• Gain	Real-Time	Insights

• Autonomously	act



Internet	of Autonomous Things
Viviane	Torres	da	Silva,	IBM	Research,	Brazil



Internet	of	Things	+	Autonomous	Agents	=	
Internet	of	Autonomous Things
• Knowing	the	wright	action	to	take
• Knowing	the	wright	moment	to	act

• Without	annoying,		embarrassing,	disturbing,	confusing,	….	the	user	and	other	devices

• Communication	among	Autonomous	Things
• Languages	
• Protocols

• Society	of	Autonomous	Things
• Together	with	People:	Human-Robot	Symbiosis
• Undesired	behavior:	Norms,	Governance,	…

• Reputation	and	Trust	of	Autonomous	Things
• Are	all	things	trustable?



Concepts	to	the	design	of	
knowledge-based	AI	agents	in	
cognitive	systems
Irina	Topalova,	Technical University Sofia,	Bulgaria
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Topics	to	Discuss

• How	advanced	is	the	Internet	of	Autonomous	Things	area?
• Research
• Business

• Putting	together	Autonomous	Agent	community	with	IoT community

• Big	Challenges

• Advices	for	those	that	would	like	to	start	researching	in	this	area
• Conferences,	courses,	groups,	…
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Cognitive Intelligent Agents – Agents of Things: AoT

Assoc. Prof. PhD Irina Topalova
Technical University Sofia



Autonomy

Pro-activeness

Social ability

Reactivity

Interact with other 
Agents via some kind of 
communication languages

They operate without direct intervention 
of humans and have some kind of self-control

Acquire the environment
Goal-directed behavior by 

taking the initiative



Autonomy Social ability

Pro-activeness Reactivity



Artificial Intelligence Agents

Action / Change the 
environment

Train /
Decision

Data base / 
Knowledge

Acquisition of the 
environment

Processing

Пример за автономен интелигентен агент:
1. Горепоказаното в най-общ вид
2. Пример – самонавагиращ се дрон или
Самолет
3. Самоуправляваща се кола.
IoT – сега – AoT (Agent of Things)
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XOR - Problem

Supervised learning
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Action
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Approximation error calculation and self-adaptation of
the topology





Complex Neural Network Structures to resemble the human behaviour
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Kohonen Map BPG MLP



Intelligent Systems – Examples with integrated cognition











Thanks for your attention !


