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Ant Colony Intelligence in Cognitive Agents for Autonomous
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Abstract: The flexibility and evolvability are critical characteristics of modern manufacturing to adapt to changes from products and
disturbances in the shop floor. The technologies inspired from biology and nature enable to equip the manufacturing systems with
these characteristics. This paper proposes an ant colony inspired autonomous manufacturing system in which the resources on the
shop floor are considered as the autonomous entities. Each entity overcomes the disturbance by itself or negotiates with the others.
The swarm of cognitive agents with the ant-like pheromone based negotiation mechanism is proposed for controlling the shop floor.

The functionality of the developed system is proven on the test bed.
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Fig. 1. Architecture of a cognitive agent.

21Xl 001X ES| JHOI 28 KIs 761

Pheromones evaporate
when no ant pass

Antslay pheromone on the trail
when they move food back to nest

Ants always try
to chose the trail
having higher
pheromone
concentration

Pheromones accumulate with
multiple ants using the same path
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Fig. 2. The shortest route chosen by ants.
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Fig. 3. Concept of an autonomous machining shop based on agents.
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Fig. 4. Disturbance classification and disturbance analysis depending on recovery time.
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Table 1. The initial machining process/time and pheromone values

before disturbance input.
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Fig. 10. Experimental setup.
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Table 2. The pheromone value of machine #1 and machine #3 for
transfer of the remaining tasks of machine #2.

Pheromone
value

Processing
time (min)

Drilling (T2) 3

Machine Process

Machine
center #1 (MA1)
Machine
center #3 (MA3)

Pv(t])=0.307

Drilling (T2) 2 Pv(t3)=0.693
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