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· S – set of states

· Σ – set of input events

· Δ – set of output actions

· δ : S×Σ→S – transition function

· λ : S×Σ→Δ – action function

· s0 ∈ S – initial state
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Artificial Ant Problem

Santa Fe food trail field

· Two events: F (food ahead) and !F (no food ahead)

· Three actions: L (turn left), R (turn right), M (move forward)

· A maximum of smax time steps

· Maximize fitness function:
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· nfood – eaten food 

count

· slast – last step

Santa Fe Trail John Muir Trail Los Altos Hills Trail

· smax = 400, 500, 600

· Compare with Christensen et al. (2004)

· Measure mean fitness evaluations

· smax = 200

· Compare with Tsarev et al. (2007)

· Measure mean fitness evaluations

· smax = 800

· Compare with Mesot

et al. (2002)

· Measure mean number 

of ant steps

Experimental Results: Inducing EFSMs from test examples
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Input data:

· Number of states N and sets Σ and Δ
· Set of test examples T

· Ti =<events sequence Ij, output sequence  Oj>

Extended FSM:

· S – set of states

· Σ – set of input events

· Δ – set of output actions

· X – set of Boolean input variables

· δ : Σ´E´2
X
→S – transition function

· λ : Σ´E´2
X
→Z* – action function

· s0 ∈ S – initial state
Fitness function:

Experimental setup:

· 2 input events

· 2 output actions

· Max output actions = 2

· One input variable

· 100 experiments

· Tests size = 150*Nstates

FSM mutations:

· Change transition end state

· Change transition action

Construction graph:

Nodes = Finite-State Machines

Edges = FSM mutations

Algorithm

while (true)

Build solutions with ant colony

Update pheromone

Check stop criteria

Ant path selection
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· MuACOsm outperforms all published algorithms on inducing FSMs for 

Artificial Ant Problem

· MuACOsm significantly outperforms GA on inducing EFSMs from test 

examples

3. Alarm is on

H /z1 M /z2

A 

H /z1 M /z2

A A /z7

H /z3 M /z4

1. Alarm is off

T /z5

2. Setting 

alarm time

T /z5

T [x1&!x2] /z5, z6 T [x2&!x1] /z5, z7

T [!x1&!x2] /z5

Auxiliary trail 1

Auxiliary trail 2

· MuACOsm is five times 

faster than evolution 

strategy

· MuACOsm is six times 

faster than evolution 

strategy
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N u m b e r o f  F S M  s ta te s
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N u m b e r o f  F S M  s ta te s

M u A C O sm M e so t  e t a l.
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