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|[dea of the project

‘Simulate the traffic flows of a city,
this is multi-agent system with cars
and pedestrians as agents.

They are autonomous and intelligent,
relying on their perception of the
environment to achieve specific goals.”




Requirements




Goals: Environment

e Buildings:

o they are for pedestrian only
o Special buildings: a supermarket, a school, a park and an office
o Zebra crossing connects them

o Streets:
o each lane has one or two direction(s) among: up, down, right, left

=y
o crossroads: bidirectional blocks where one of the two direction
possibly is assigned with precedence
o Zebra crossings: street blocks but for pedestrian walking

e Garage: parking spot of the helicopter




Goals: Vehicles agents

o Cars;
o Drive in streets following traffic regulation

and adapt to the current traffic state
e Helicopter:

o Can't share position, so change direction

but not going back. o Flies, so no need to follow

o Randomly break down and stop moving traffic regulation
o Fixes the broken cars; once
repaired, it goes back to its

parking spot




Goals: Pedestrian agents

 Pedestrians;
o Head towards specific buildings:
= qdults: they go to the office, and then to do the grocery shop at the
supermarket
» child they go to the school, and then to play at the park.

o Walk in buildings and on zebra crossings

o Can share the same location




Design of the

MAS




BDI Architecture
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Technology used: JaCaMo

JaCaMo is a development platform.

JA
Ca

Jason: agent programming language java-
based language extending ASL in respect of
BDI architecture.

Cartago: framework for creating, managing,
and interacting with artifacts in a shared
custom environment




MVC pattern

Controller: City.java

Definition of observable properties

Uses + initWorld(env, numAg)
———| + up(), down(), right(), left(
+ move()

+ updateAgPercept()

Sees Manipulates
: — ~ , \J

GridWorldView.java View: WorldView.java Model: WorldModel.java GridWorldModel java
+ update(x,y) Static '

: constants for env objects
+ draw(x.y, object) B RO TR + set(value, location) |
+ drawCar(x,y,id) < + initComponents(w) - ——lpdates + move() - . set<BuiId'ing:=Pos(x V)
+ drawChild(x,y,id), drawAdult(x,y,id) + WorldView(model) + walk() + set<Agents>Pos(x 3’{)
+ drawHelicopter(x,y,id), drawParking(x,y) + setEnv(id) + fly() ' :
+ drawStreet(x,y, dir), drawZebraCrossing(x,y) + World1(), World2(), World3(), World4() : giﬁ%???gﬁ;gj&%ﬁarempos{x'y)' getAgType(id)
+ drawBuilding(x,y), drawSpecial(x,y,type) Y Y
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Design of Agents

Cars, Pedestrians, Helicopter




Coordination Communication




Car: dri
m block has __jtry to move in
1 direction direction d

pOS(X,y) A
direction to follow

-» send SOS msg to helicopter

target cell eligible

free street

percept: success

target cell: NOT eligible

not in grid, building,
street occupied

h directi l
C a?agnedolr:qelt/ on percept: fail(d, False)




Car: dri
m block has __jtry to move in
1 direction direction d

pOs(X,y)
direction to follow

—> send SOS msg to helicopter

target cell eligible
free street

percept: success

target cell: NOT eligible
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percept: fail(d, True)




Car: crossroads
arve RO

pPOos(x,y)
direction to follow

percept; success
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choose no precedence
randomly 1
direction A o A

broadcast the priority
precedence! information

other cars won't move

in that block (x,y)




Pedestrian: living a day

go to School » gotothe Park

C‘é/./o'

Finish living
their day!

pPOS(X,y)
posTarget(p,q)

go to the

to the Offi >
go to the Office Supermarket




Pedestrian: greetings

go to School -» go to the Park

O
N . :
L& receive greetings Igreet back
meet a Child receive greetings
e who(xy, child)
%

go to the

to the Offi >
go tothe Office Supermarket




Helicopter: fix a car

waiting at receive SOS msg w go back to
> go to broken car1 fix it
the garage from car 1 Garage (t,2)

garage(tz) car(x.y)

send SOS msg to
the helicopter

car broke down




Helicopter: fix a car
another car Is calling

s

send SOS msg to
the helicopter

car2 broke down




Helicopter: fix a car
another car Is calling

fix it

go to broken car2

go back to

Garage (t,2)
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receive SOS msg
from car2

car2 broke down

send SOS msg to
the helicopter







City simulation

MAS Console - city_simula City simulation
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Questions’ time

We thank you for your attention!



