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Figure 1. The proposed robotic-agent platform. 
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Figure 2. The message format. 
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Figure 3. The robotic-agent programming methodology. 

!

In STEP 2 it is necessary to prepare the agent’s simulated environment. As the 

"#$%&'()! *+,+! %-,! .$+'/! &($),0'(12! 3%! 3+! *+,4! %-,! 5$+36! .$7$! ,/73('/),/%! 0-,(,! %-,!

agent’s external actions (the actions that an agent wants to execute in real environment 

%-('*8-!%-,!-$(40$(,!#$9,(:!$(,!"('8($)),4;!<'2!0-,/!$/!$8,/%!0$/%+! %'!$6%37$%,!%-,!

$6%*$%'(+!to move left for example, it is necessary to program the message (it is used “left” 

&'(!%-,!('5'%!"(,=4,&3/,4!&3#,+:!%-$%!03##!5,!+,/%!%'!%-,!-$(40$(,;!!>&!%-,!$8,/%!0$/%+!%'!8,%!

4$%$!&(')!+,/+'(+2!3%!3+!/,6,++$(9!%'!(,?*,+%!3%!*+3/8!$/!,@%,(/$#!$6%3'/2!0-,(,!%-,!-$(40$(,!

03##!(,%*(/!%-,!4$%$!73$!.$73/';!!

>/!'(4,(!%'!-$7,!%-,!6'))*/36$%3'/!5,%0,,/!%-,!+'&%0$(,!$8,/%!$/4!%-,!-$(40$(,!

it is necessary to import two libraries into Jason’s simulated environment: i) The Javino 

#35($(9!&'(!.$7$!0-36-!"('734,+!6'))*/36$%3'/!5,%0,,/!A(4*3/'!$/4!%-,!,/73('/),/%2!

$/4B!33:!C-,!D3E.!#35($(9!0-36-!"('734,+!&*/6%3'/+!&'(!43(,6%#9!6'/%('##3/8!%-,!F$+"5,((9!

"3/+!G03%-'*%!$/9!3/%,(7,/%3'/!3/!%-,!)36('6'/%('##,(!"('8($))3/8:;!

A%!#$+%2!%-,!<CHD!I!3+!%-,!$8,/%!"('8($))3/8!*+3/8!A8,/%<",$1;!>/!%-3+!"-$+,!3%!

is just necessary to program normal agents using Jason framework. The agent’s plan 

+-'*#4! -$7,! ,@%,(/$#! $6%3'/+! %'! ",(&'()! $6%3'/+! 3/%'! %-,! +3)*#$%,4! ,/73('/),/%;! C-,!

),%-'4'#'89! 4'! /'%! "('734,! -'0! %'! 6'//,6%! ,#,6%('/36! 4,736,+! &'(! /,3%-,(! %-,! ('5'%+!

6-$++3+!/'(!+,/+'(+!$/4!$6%*$%'(+;!J'(!)'(,!3/&'()$%3'/!$5'*%!-'0!%'!*+,!%-,!4,736,+!$/4!

"(,=4,&3/,4!&3#,+!63%,4!3/!%-3+!"$",(!#''1!&'(!-%%"KLL+'*(6,&'(8,;/,%L"('M,6%+LM$73/'L;!

!" #$%&'$()%*+,+-./+012)3(1+4)&2+5,6$%+

>/! %-3+! +,6%3'/! 3%! 3+! "(,+,/%,4! $! +3)"#,! ,@$)"#,! *+3/8! 5'%-! "('"'+,4! "#$%&'()! $/4!

),%-'4'#'89!%'!3)"#,),/%!$!7,-36#,!('5'%36=$8,/%;!C-,!7,-36#,!3+!$5#,!%'!)'7,!&'(0$(4!

*/%3#!3%!&3/4+!$/!'5+%$6#,!0-,/!3%!03##!6-$/8,!3%+!43(,6%3'/+!%*(/3/8!%'!(38-%2!#,&%!'(!(,0$(42!

4,",/43/8!3&!%-,(,!3+!$/'%-,(!'5+%$6#,!'(!/'%;!J'(!%-3+2!3%!0$+!6-'+,/!%-,!ENO!7,-36#,!$/4!

$/! *#%($+'/36! 43+%$/6,! +,/+'(;! C-,! ENO! 6-$++3+! 3+! ,?*3"",4! 03%-! &'*(! P;QR! )'%'(+!

,/6'4,(+;!S9!),$/+!'&!,@,)"#3&36$%3'/!$/4!%'!&*##9!&'##'0!),%-'4'#'892!0$+!6-'+,/!%'!

6'//,6%!%-,!7,-36#,!$/4!%-,!+,/+'(!$%!A(4*3/'!5'$(4!*+3/8!%-,!F$+"5,((9!'/#9!&'(!,)5,4!
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!

17



!

Figure 4. The vehicle robotic-agent chassis. 

!

"#$$#%&'(!)*+!,+)*#-#$#(./!&'!0123!4!%56!6+$+7)+-!)*+!89+:-+;&'+-!;&$+!;#9!)*+!

<=>!?+*&7$+!5'-!)*+!7#,,@'&75)&#'!;&$+!;#9!)*+!@$)956#'&7!-&6)5'7+!6+'6#9!AB#)*!5?5&$5B$+!

5)!*))8CDD6#@97+;#9(+E'+)D89#F+7)6DF5?&'#DEGE!1*+!89+:-+;&'+-!;&$+6!59+!9+5-.!)#!@6+!5'-!*5?+!

)*+!H5?&'#!$&B959.!6+))+-E!1*+!89+:-+;&'+-!<=>!;&$+!89#?&-+6!,#?+,+')6!;@'7)&#'6!A,#?+/!

9+?+96+/!$+;)/!5'-!9&(*)GE!

After that, the environment has to be prepared for the agent’s external actions. 

First of all, it is mandatory to import Javino library into Jason’s environment. The Pi4J 

$&B959.!&6!'#)!'+7+6659.!&'!)*&6!+I5,8$+!B+75@6+!&)!%56!7*#6+'!)#!7#''+7)!)*+!*59-%59+6!

&'!J9-@&'#!B#59-E!J$$!,#?+,+')6!;@'7)&#'6!89+6+')!&'!<=>!;&$+!,@6)!B+!89#(95,,+-!A&;!

)*+!89#(95,,+9!-+6&9+6!)#!@6+!5$$!8#66&B$+!,#?+,+')6GE!K)!%56!7*#6+'!)#!@6+!)*+!9+L@+6):

send method to update the agent’s belief!B56+C! )*+!5(+')! 9+L@+6)6! )#!@8-5)+! &)6!B+$&+;6!

@6&'(!5'!+I)+9'5$!57)&#'E!"&'5$$./!)*+!5(+')!&6!89#(95,,+-!@6&'(!H56#'!5'-!J(+')08+5ME!

1*+!+'?&9#',+')!89#(95,,&'(!5'-!)*+!5(+')!7#-+!75'!B+!6++'!&'!;&(@9+!NE!

!

!

!

Figure 5. The environment and agent implementation. 

!

O#%/!)*+!P568B+99.!3&!*56!)#!B+!7#';&(@9+-!)#!6)59)!%&)*!)*+!+,B+--+-!6#;)%59+!

(the project’s jar fileGE! K)! %56! 9+5$&Q+-! )%#! B56&7! +I8+9&,+')6C! @6&'(! 5! 9##,! %&)*#@)!

#B6)57$+6R!5'-!5!9##,!%&)*!)*9++!#B6)57$+6E!1*+!+I5,8$+6!7#@$-!6*#%!)*5)!)*+!8$5);#9,!
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communication between Arduino board and Jason’s environment. Although the platform 
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