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S = {s1, 52, ...} of environment states.

A = {ay, ay, ...} of actions.
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Assume w/o l.o.g. that the thermostat’s environment is in one of
two states: “too cold” or “temperature OK.”

Then action: S — A

action(s) =

heater off if s =temperature OK
heater on if s =too cold



Prepared by Kazim Fouladi | Fall 2022 | 4t Edition

Al

pae LS g sladels

-

roleais> slaminmmy

Jole s gal b a5

(ACHION (5 ;R asan’ s al sl o 44 oS s (5] s
S e JaeS5 17055 Jale el 351 e

!

paas e pladl Latusw )y G aa B L a2k lagsess

J s suls slaglaaaly
Jos olbisa Lasalaylaia b
Lo a5 O LT oo pladl BB cllac



Al

paae LS| g sladols

-

‘,-LQLG.\.% JLAW

‘\ Prepared by Kazim Fouladi | Fall 2022 | 4 Edition

&
&

Jole (5 x€arannt ols S8 - Jole auls alsl sy

oS 5 Sl slagiun 53 Jole (oS pnaal b SES

Environment




Y

-

u.LaLc..\..a“. Sl
paas LSl g sladale

R\ Prepared by Kazim Fouladi | Fall 2022 | 4t Edition

o
&

o il Jole (g p€anaiat ols S Jale s galob Wiy

oS 5 Sl slagiun 53 Jole (oS pnaal b SES

|
| Agent
[ Environment

| see

Guas aals

See Function

C;.u.-‘(LJ.QLCGS“)J‘L;.JJJJLS.{)S‘JJ‘&S:?UTGAJJA&L;’J[S

. see:S —> P
action: S — A4 » .
action: P — A



Prepared by Kazim Fouladi | Fall 2022 | 4t Edition

¢/

\O

u-LAL:.\..a; GLD‘Q.:_\M.HM

o LS g slaols

* 0

oS 5 Sl slagiun 53 Jole (oS pnaal b SES

| see

|
| Agent

[ Environment

P
P>

S@@(S) =

¥

lfS=Sl()I‘S=82

1fs=s3 ors=s,

e u.wLuc é‘:s‘ LSLOJ)) GéJ“}i =X
(Saews) &J.LI- ul_sl:\a» stj}i =y

L;LAQJL;C;MJMchJJaAJJJAgM‘jJJMLBﬂ‘

caols seaie Sl (8430 S bas
s1 = {—x, =y
$2 = {=x, ¥}
s3 = {x, =y}
sy = {x,p}

88 9ane 50 S|oul g oliw ge 5 sl (Gaa) S€€ b
(;._\.u.lt\ao 6LOJ> p2J (JJ—I—U 6LOJ) p] IJJ‘J ufbdd&



\F

‘\ Prepared by Kazim Fouladi | Fall 2022 | 4t Edition

o
&

-

roleais> slaminmmy

il claclio
INDISTINGUISHABLE STATES
tdele SO gl pdlbula slacdls bl glacds
LS oo 800 sl s Jole b 95 «S hias o glatie edla g0 Indistinguishable States

Suppose we have two environment states, s;, s» € S, such that
S1 # S5, but see(s)) = see(s»).

So sy and s, are indistinguishable by the agent.
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Let I be the set of internal agent states.

We now have the functions
see: S — P (unchanged)
action: [ - A (domain changed from P to 1)

next. I x P — I (new)
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AGENT’S CONTROL LOOP

action

Environment

The agent starts in some initial state .

It then observes its environment state s and generates a percept
see(s).

The agent's state 1s then updated to next(iy, see(s)), and
the action the agent selects is

action(next(iy, see(s)))

After performing this action, the agent enters another cycle.
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Environment

see. S — P (as before)
next: Dx P — D (with D in place of /)
action: D — A (with D in place of /)
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function action(A : D) : A
begin
for each a € A do
it A =) do(a) then
return a
end if
end for
for each a € A do
it A &=y, ~do(a) then
return a
end if
end for
return noop
end function action
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Example: arobotic agent to clean a room.

The room is a 3 x 3 grid; the robot starts at square (0,0).

Percepts:
dirt (there’s dirt beneath it)

null (no special information)

Actions:
forward (one square)

suck
furn (9()0 right)
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(1.0): (2.0)
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Three domain predicates:

In(x,y): agentis at (x,))
Dirt(x,y): there is dirt at (x,y)
Facing(d). agent is facing direction d

next t.xt;
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function action(p : P) : A
var fired : p(R)
begin
fired ;= {{c,a)|(c,a) € RAp € c}
for each (c,a) € fired do
if =(3(c,d) € fired N
(c;a’) < {c;a))
then return a
end if
end for
return noop
end function action
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1. function action(p : P) : A

2. var fired : p(R)

3. begin

4. fired == {(c,a)|{c,a) € RA\p € c}

5. for each (c,a) € fired do

6. if =(3(c,a’) € fired A
(c;a") < {c,a))

T, then return a

8. end if

9. end for

10. return noop

11. end function action
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Case Study on Foraging Robots [Steels, 1990; Drogoul and Feber, 1992 ]
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Case Study on Foraging Robots [Steels, 1990; Drogoul and Feber, 1992 ]

Subsumption ordering:
(1) <(2) <(3)<(4) <(5) <(6)

—- If TRUE
(6) then move randomly
—P- If sample sensed
then move towards sample
(5) = =
) If sample detected
(4) then pick up sample

> If carrying samples and not at base

(3) then travel up gradient
> If carrying samples and at base
(2) then drop samples
Sensors If obstacle detected Actuators
> (1) then change direction >
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1. function action(p : P) : A
2. begin
3. B := brf(B,p)
4. D = options(D, I)
5. I := filter(B, D, I)
6. return execute(I)
12. end function action

1 4
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AN ABSTRACT BDI INTERPRETER
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==
i =

13-

function BDI_interpreter
begin
initialize_state()
repeat
options = option_generator(event_queue)
selected_options = deliberate(options)
update_intentions(selected_options)
execute()
get_new_external _events()
drop_succes ful_intentions()
drop_impossible_intentions()
end repeat
end function action

Ref.: the OASIS system [Ljungberg and Lucas, 1992]
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Multiagent Systems: A Modern Approach to
Distributed Artificial Intelligence,

MIT Press, 1999.

Chapter 1
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Intelligent Agents

MMichael Wooldridge
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Introduction
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Intelligent
Agents

The aim of thie chapter is to give you an understanding of what agents are, and
some of the issues associated with building them, In later chapters, we will see
specific approaches to building agents.

An obvious way to open this chapter would be by presenting a definition of the
term agent. Afrer all, this is a book abour multiagent systems - surely we must all
agree on what an agent is? Sadly, there is no universally accepted definition of the
term agent, and indeed there is much ongoing debate and controversy on this very
subiect. Essentially, while there is a general consensus that autonomy is central
to the notion of agency, there is little agreement beyvond this, Part of the difficulty
is that various attributes associated with agency are of differing importance for
different domams. |hus, for some apphcations, the abiity of agents to Jearn from
their experiences is of paramount importance; for other applications, learning is
not only unimpartant, it is undesirable!,

Nevertheless, some sort of definition is important - otherwise, there is a danger
that the term will lose all meaning. The definition presented here is adapted from
Wooldridge and Jennings (1993)

An agent is a computer system that is sitwated in some environment,
and that is capable of autonomoeus action in this environment in order
to meet its design objectives,

IMichae] Georgedf, the main architect of the PRS agent system discussed in later chapters, gives
the example of an air-traffic control system he developed; the clients of the system would have been
harrified at the prospect of such a system modifying its behaviour at an time. . .




