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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

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

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.

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)
o xI* =xf+yL(D)(g. —x})
x; : solution vector x; at iteration t
« g, : the current best solution
y : scaling factor to control the step size (hyperparameter)
L(1) : Levy-flights—-based step size

AT(A)sin(mA/2) 1
¢ L~ —= 57 1 (52> 50 > 0).
U

. 52 = [ r(+1)  sin(ma/2)]4
o T laren/z TR
- This distribution is valid for large steps s > 0.

* Rule 2
« x{"t=x{ +e(xf —xp)
. xf, x; :pollens from the different flowers of the same plant species.

« ¢ : uniform distribution in [O,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

Flower Pollination Algorithm (or simply Flower Algorithm)

Objective min or max f(x), x = (r1, 2, ... Td)
Initialize a population of n flowers/pollen gametes with random solutions
Find the best solution g, in the initial population
Define a switch probability p € [0, 1]
while (t < MarGeneration)
for i =1:n fall n flowers in the population)
if rand < p,
Diraw a [d-dimensional) step tlﬁ:i-:rr L which obeys a Lévy distribution
Global pollination via x;7" = x! + Lig. — x!)
else
Draw e from a uniform distribution in [0,1]
Randomly choose §j and k among all the solutions
Do local pollination via IH_I =xt + F{]{j; — xi]l
end if
Fvaluate new solutions
If new solutions are better, update them in the population
end for

Find the current best solution g,
end while

Figure 1: Pseudo code of the proposed Flower Pollination Algorithm (FPA).
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Binary Flower Pollination Algorithm

1

.« S () =

]
1+e xi(t)

. xij(t) _ )1 ifS(xij(t)) >0

0 otherwise

 0~[0,1]




Binary Flower Pollination Algorithm

o xf* =xf +yL(D)(g. — xf)
« Diffusion Process

« Xt =xf +e(xf —xp)
- Convergence Process
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Binary Flower Pollination Algorithm

Algorithm 1: BFPA - Binary Flower Pollination Algorithm

input : Training set Z; and evaluating set Z, a¢, number of flowers m, dimension 4 and
iterations 7.

ontput - Glohal hest position @

auxiliaries: Fitness vector f with size m and variables acc, maxfit, global fit and maxindex.

1 for each flower i (Wi=1,...,m) do

2 for each dimension j (Vj=1,....d) do

3 |_ +!(0) + Random{0, 1};

4 | fie e

s global fit + —oo;

6 for each iterationt (r=1,...,T) do

7 for each flower i (Yi=1,....m) do

8 Create Z| and Z; from Z; and Z, respectively, such that both contains only

features such that xf(.’) £0,¥j=1,....d;

9 Train OPF over Z; , evaluate its over Z"2 and stores the accuracy in acc;
10 if (ace > fi) then

11 Ji + ace;

12 for each dimension j (Vj=1,....d) do

13 | & ()

14 [max fit,maxindex] < max(f);

15 if (maxfit > global fit) then

16 global fit + maxfir;

17 for each dimension j (Vj=1,...,d) do

18 L gﬂ {_‘q’nmmdu{"};

19 for each flower i (WVi=1,....m) do
20 for each dimension j (Vj=1,...,d) do
21 rand +— Random{0, 1 };
22 if rand < p then

3 x/ (1) +x/(t — 1) + a S Lévy(d); else

2 | ) =D +ed (e =1) =k =1);
25 if (0 < —1 then

( T 1) )
26 x) (1) « lielse
27 L xl (1) +0;
L =

Al
T =
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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 (o, y, 4, p, €) relative to the
performance of the algorithm

Difficulty in adjusting the maximum number of features
Step Size
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