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Flower Pollination

• Self-Pollination
• No reliable pollinator

• Cross-Pollination
• Long distance

• Need Pollinator

• Levy Flights
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Levy Flights

• Markov Processes
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Flower Pollination Algorithm Rules

1. Biotic and cross-pollination can be considered as a 
process of global pollination, and pollen-carrying 
pollinators move in a way which obeys Levy flights

2. For local pollination, abiotic pollination and self-
pollination are used.

3. Pollinators such as insects can develop flower constancy, 
which is equivalent to a reproduction probability that is 
proportional to the similarity of two flowers involved.

4. The interaction or switching of local pollination and 
global pollination can be controlled by a switch 
probability 𝑝 ∈ 0,1 , slightly biased towards local 
pollination.
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Flower Pollination Algorithm

• Rule 1, 3 (Cross-pollination)

• 𝑥𝑖
𝑡+1 = 𝑥𝑖

𝑡 + 𝛾𝐿 𝜆 𝑔∗ − 𝑥𝑖
𝑡

• 𝑥𝑖
𝑡 : solution vector 𝑥𝑖 at iteration t

• 𝑔∗ : the current best solution

• 𝛾 : scaling factor to control the step size (hyperparameter)
• 𝐿 𝜆 : Levy-flights-based step size

• 𝐿~
𝜆Γ 𝜆 sin(𝜋  𝜆 2)

𝜋

1

𝑠1+𝜆 , (𝑠 ≫ 𝑠0 > 0).

• 𝑠 =
𝑈

𝑉  1 𝜆 , 𝑈~𝑁 0, 𝜎2 , 𝑉 ~ 𝑁(0,1)

• 𝜎2 =
Γ 1+𝜆

𝜆Γ  1+𝜆 2

sin 𝜋  𝜆 2

2  𝜆−1 2

 1 𝜆

• This distribution is valid for large steps 𝑠 > 0.

• Rule 2

• 𝑥𝑖
𝑡+1 = 𝑥𝑖

𝑡 + 𝜖(𝑥𝑗
𝑡 − 𝑥𝑘

𝑡)

• 𝑥𝑗
𝑡, 𝑥𝑘

𝑡 ∶pollens from the different flowers of the same plant species.

• 𝜖 : uniform distribution in [0,1]

• Rule 4
• 𝑝: to mimic the local and the global flower pollination, the 

switching probability, 𝑝 = 0.8
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Flower Pollination Algorithm
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Binary Flower Pollination Algorithm

• 𝑆(𝑥𝑖
𝑗

𝑡 =
1

1+𝑒
−𝑥

𝑖
𝑗
(𝑡)

• 𝑥𝑖
𝑗

𝑡 =  
1 𝑖𝑓 𝑆 𝑥𝑖

𝑗
𝑡 > 𝜎

0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

• 𝜎~[0,1]
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Binary Flower Pollination Algorithm

• 𝑥𝑖
𝑡+1 = 𝑥𝑖

𝑡 + 𝛾𝐿 𝜆 𝑔∗ − 𝑥𝑖
𝑡

• Diffusion Process

• 𝑥𝑖
𝑡+1 = 𝑥𝑖

𝑡 + 𝜖(𝑥𝑗
𝑡 − 𝑥𝑘

𝑡)

• Convergence Process
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Binary Flower Pollination Algorithm
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Advantage, Disadvantage

• Advantage
• Explore a whole new feature by Levy Distribution

• Disadvantage
• Probability-base Model

• Unclear diffusion process

• Too many hyper parameters (𝜎, 𝛾, 𝜆, 𝑝, 𝜖) relative to the 
performance of the algorithm

• Difficulty in adjusting the maximum number of features

• Step Size
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