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• Zero-order search algorithm that mimics the

behaviour of a bee swarm searching for food1

• Consists of 3 types of bees:

• Employed bees

✓ Perform a random search around the
entire domain

• Onlooker bees

✓ Perform a search around the selected
food source

• Scout bees
✓ Perform a random search similarly to the

Employed bees

DEFINITION

ARTIFICIAL BEE COLONY

1 Karaboga, D., & Basturk, B. (2007). A pow erful and eff icient algorithm for numerical function optimization: artif icial bee colony (ABC) algorithm. Journal of global optimization, 

39(3), 459-471.

𝑦 = 𝑓(𝑥1, 𝑥2)
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• Check the termination conditions

• KKT conditions
• Other conditions

if Termination == True:
Terminate the algorithm

else:
Generate new Employed bees and
repeat the algorithm

DEFINITION

ARTIFICIAL BEE COLONY

𝑦 = 𝑓(𝑥1, 𝑥2)
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1. Define the Employed bees, and evaluate them

PROPOSAL

ARTIFICIAL BEE COLONY

𝑦 = 𝑓(𝑥1, 𝑥2)
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1. Define the Employed bees, and evaluate them

2. Select the best Employed bee

PROPOSAL

ARTIFICIAL BEE COLONY

𝑦 = 𝑓(𝑥1, 𝑥2)
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−∇𝑓

𝑦 = 𝑓(𝑥1, 𝑥2)
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1. Define the Employed bees, and evaluate them

2. Select the best Employed bee
3. Calculate the gradient of the selected

Employed bee

4. Define the Onlooker bees along the descent
direction

5. Define the Onlooker bees, and evaluate all the
bees

6. Select the best bee

if Termination == True:
Terminate the algorithm

else:
Generate new Onlooker bees, new
Scout bees, and repeat

PROPOSAL

ARTIFICIAL BEE COLONY

𝑦 = 𝑓(𝑥1, 𝑥2)
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1. Start the Employed Bee search

2. Calculate the Employed bee fitness

3. Perform a Greedyselection

4. Calculate the gradient

5. Generate the Onlooker bees

6. Generate Scout bees

7. Calculate the onlooker and scout fitness

8. Perform a greedyselection

9. Check the convergence condition

1. If the condition is met, stop

2. Otherwise, repeat from step 3

PROPOSAL

ARTIFICIAL BEE COLONY

Summing up
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• Temperature control for a composite material

manufacturing process

MOTIVATION

ARTIFICIAL BEE COLONY

Automated Tape Laying Process



18
© INEGI all rights reserved

• Temperature control for a composite material

manufacturing process
• Constraints:

1. Nip Point Temperature
𝑇𝑛𝑝 = 200 °𝐶

2. Maximum allowable temperature
𝑇𝑚𝑎𝑥 = 280 °𝐶

Moving away from a value

MOTIVATION

ARTIFICIAL BEE COLONY

Constraints handling

a) Nip Point

b) Heating zone
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• Sensor 1: Pyrometer. Original machine 

equipment.
• Sensor 2: Pyrometer. For validation.

MOTIVATION

ARTIFICIAL BEE COLONY

First results

a) Heating zone

b) Nip Point
c) Sensor 1
d) Sensor 2

c

d
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• Real data

• Inputs
• Outputs

• Process model:
• Finite differences

MOTIVATION

ARTIFICIAL BEE COLONY

First results
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• As the bees are independent of each other, the algorithm can be parallelized,
saving computational time.

• Multiprocessing/Multithreading

• The proposed artificial bee colony algorithm is suitable for a state estimation

process.

• The proposed algorithm is a first step to implement Model Predictive Control,

for a composite material manufacturing process.

Summing up

REMARKS
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