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AGENTS AND ROBOTS
JUSTIFY ACTIONS

Implementing trustfulness and explainability
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E Objectives

How to model and develop teammate agents (robots) performing
trustful interaction with humans?

* Deciding and acting in autonomous fashion
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—uman-Robot leaming Interaction

* Improve the level of trust from humans to robots in a collaborative
task

 manage collaborative tasks
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L A twofold approach

* Methodological and implementation
» design abstractions for being trustful and explainable

e design abstractions for decision process, anticipation and
knowledge
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B <« Byp; /* By are initial beliefs */
I < Ip; /* Iy are initial intentions */
while true do
get next percept p via sensors;
B < brf (B, p);
D <« options(B,1);
I/ <—ﬁlte7‘(B,D,1);
7w <« plan(B,1,Ac); /* Ac is the set of actions */
while not (empty(w) or succeeded(l,B) or impossible(l,B)) do
¢ < first element of m;

execute(c) ;

T < tail of m;
observe environment to get next percept p;
B « brf(Ba p);
if reconsider(I,B) then
D <« options(B, 1) ;
[ < flter(B,D,I);
end-1f
if not sound(mw,I,B) then
7w < plan(B,1,Ac)
end-1f

end-while

. end-while

A; < action(B,,, Cap)

evaluate(c;)
s juszfif)/(aia Bal-)

Self-Modeling
Trustful interaction
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lowards the implementation - a proposal

Sensing .
environment/self easoning

AC\Y action(B,,,Cap)

Selecting action Acting )

Self modeling
evaluate(c;); _>
T(—/justify (01 B ): and Trust

I {Inner speech> \

Explainability

Observing effects
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Extending practical reasoning with emergent inner speech

foreach o; do

evaluate(o;);

R « rehearsal(e;,B,.,D);
update(B,D);

J « justify(o;,Bg );

end

“ cannot eat an

apple”
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L Inner Speech

A concept used and developed in psychology
e Self-awareness and self-consciousness

e the abllity to become the object of one's attention
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 BDI paradigm and JASON - the obv
* At runtime a BDI agent

e JaCaMo
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. Extending practical reasoning with inner speech

e In MASs communication is based on the theory of speech acts

e |[nner speech is a way of thinking about oneself -> under certain
condition a speech act can address the agent itselt




peecn act and setting a table

Agent Responsibility

pepper Leader: 1t initiates the activities to set the table and, when all the tasks are done, checks that all the objects are in the
right place to see if the goal has been achieved;

nao It waits for a message from the leader to start performing the tasks indicated on the blackboard artifact and to
cooperate with him;

Workspace  Description

room This 1s the predefined workspace provided by CArtAgO and represents the space where the two agents are involved
in setting the table by pointing at the cointainer;

Artefact Description

blackboard It contains the list of tasks to be done by the agents and information about the correct position of the objects on the
table;

table It contains predefined positions in the form of labels where objects can be placed. Designed for agents that perform
simple actions, such as placing or picking up an object;
cabinet It 1s a simple artifact that serves as an initial container for the various items placed on the table by the agents;
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common

Cartago

nao

PEpPeEr

MAS Console - tavola

CArtAgO Http Server running on http://192.168.1.226:3273

Jason Http Server running on http://192.168.1.226:3272

Cartago] Workspace ws created.

Cartago] artifact cabinet: table.Cabinet([fork, dish, knife, glass]) at ws created.

Cartago] artifact table: table.Table([f, d, k, g]) at ws created.

Cartago] artifact board: table.BlackBoard([fork, dish, knife, glass],[f, d, k, g]) at ws created.
pepper] join workspace /main/ws: done

pepper] focusing on artifact board (at workspace /main/ws) using namespace default
nao.
nao)
nao)
nao
nao.
nao.
nao)
nao.
pepper] focus on board: done

pepper] focusing on artifact table (at workspace /main/ws) using namespace default
pepper] focus on table: done

pepper] focusing on artifact cabinet (at workspace /main/ws) using namespace default
pepper] focus on cabinet: done

pepper] Hello, my name is pepper!

join workspace /main/ws: done

focusing on artifact board (at workspace /main/ws) using namespace default
focus on board: done

focusing on artifact table (at workspace /main/ws) using namespace default
focus on table: done

focusing on artifact cabinet (at workspace /main/ws) using namespace default
focus on cabinet: done

Hello, my name is nao!

/+ Clean ! Stop L[I[ii- Continuej ﬁf? Debug s/ New agent K Kill agent

47 New REPL agent

— Sources
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O ..:: Mind Inspector ::..

Inspection of agent pepper (cycle #48)

- Beliefs contains gIaSS)[a rtifact_id(cobj_6),artifact name(cabinet),percept type(obs prop),source(percept),workspace("/main/ws",cobj 2)] R

contains knlfe)[artifact_id(cobj_6),artifac:t_name(cabinet),percept_’(ype(obs_prop),source(percept),workspace("/main/ws",cobj__2)]

(
Contalns'(dISh)[a rtifact_id(cobj_6),artifact name(cabinet),percept type(obs prop),source(percept),workspace("/main/ws",cobj 2)]
(

contains fOrk)[artifact_id(cobj__6),artifact_name(cabinet),percept_type(obs_prop),source(percept),workspace("/main/ws",cobj_Z)]

correct_position(Item,LabeI)[Source(Self)] -

(label(ltem,CorrectLabel) & (Label == CorrectLabel))

3 . . : " - " i " i »
& focusing(cobj_6,cabinet,"table.Cabinet",cobj_2,ws,"/main/ws )[artifact_id(Cobj_4),artifact_name(body_pepper),percept_type(obs_prop),source(percept),workspace("/main/ws",cobj_2)]
- : - " " - " - n
< focusing(cobj_5,table,"table.Table",cobj_2,ws,"/main/ws )[artifact_id(cobj_4),artifact_name(body_pepper),percept_type(obs_prop),source(percept),workspace("/main/ws",cobj_2)]
fOCUSing(CObj—3’board’"table'BlaCkBoard"’CObj—z’WS’"/main/WS“)[artifact_id(Cobj_4),artifact_name(body_pepper),percept_type(obs_prop),source(percept),workspaCe("/main/ws",cobj_2)]
hand—busy[source(seh‘)] =
(.count(in_hand(ltem)[mn_sp],N) & (N == 2))
Iqand—free[source(self)] -
Agent History
freeze
!
mind O
.‘g l[i:Jei:Jiaer] focusing on artifact table (at workspace /main/ws) using namespace default [
£ [pepper] focus on table: done
o [pepper] focusing on artifact cabinet (at workspace /main/ws) using namespace default

[pepper] focus on cabinet: done
[pepper] Hello, my name is pepper!

nao  Cartago

pepper

/+ Clean ! Stop /= Continue 3‘} Debug %.t_1 New agent ¥ Kill agent ]5.'1_1 New REPL agent = Sources
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onclusions and Remarks

* We are working on a possible so
systems) with the abillity to expla

on to endow agents (robots and intelligent
ts actions

* creating agents that are reliable, explainable and believable

* The key is the deliberation made before taking an action

 We experimented the BDI technology and JasonjJaCa for validating our approack
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' Conclusions and Remarks

 Need for accuracy in the agent knowledge representation
* Qur last experiment is on a very simple scenario

e INnthe Immediate future -> connect actions to beliefs
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onclusions and Remarks

e Further validating the approach in a more complex scenario and using
more agents

* We will refine the methodological approach




Thanks for your attention
valeria.seidita@unipa.it




