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Outlines

1. Basic Fireworks Algorithm (FA) 

2. FA Variant

3. Example
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Developers of the Algorithm

Ying Tan and Yuanchu Zhu, Peking University Developed in 2010. 
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1.3 Introduction to Fireworks 

Algorithm

When a firework is set Off, a shower of sparks will fill the 
local space around the firework.

 The explosion can be viewed as a search in the local 
Space around a firework.
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http://en.wikipedia.org/wiki/File:4thFireworks1.JPG
http://en.wikipedia.org/wiki/File:4thFireworks1.JPG
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6

from Nature to Mathematical Modeling

• Definition of firework

Good firework: firework can generate a big

population of sparks within a small range.

Bad firework: firework that generate a small 

Population of sparks within a big range.

The basic FA algorithm is on the basis of simulating 

the process of the firework explosion illuminating 

the night sky.
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2. Basic Firework Algorithm (FA)

2.1 Problem description
2.2 Flowchart of FA  

2.3 Design of basic FA

 Selection operators 
 Number of son sparks

2.4 Experimental results
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2.1 Problem description
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2.2 FA’s Flowchart

Repeat

N
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2.3 Design of basic Firework Algorithm
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2.3 Design of basic Firework 

Algorithm
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2.3 Design of basic Firework Algorithm

BIG RANGE
LITTLE SPARKS

SMALL RANGE
MORE SPARKS
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2.3 Design of basic Firework 

Algorithm

Generating Sparks. In explosion, sparks may 
undergo the effects of explosion from random z 

directions (dimensions). 
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2.3 Design of basic Firework Algorithm

To keep the diversity of sparks, we design another 
way of generating sparks----Gaussian explosion.
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2.3 Design of basic Firework Algorithm

Crowd

Sparse

KEEP DIVERSITY!
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2.3 Design of basic Firework Algorithm
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Example of FWA:

Boundary limits:
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Random selection of location

Location 
number

X(1) X(2) f(x)

1 -3.7 1.32 15.4324

2 4.13 -4.02 33.2173

3 -2.21 0.46 5.0957
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Number of spark generation in each 
explosion calculation: 

Accordingly :
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Amplitude of spark calculation 

Accordingly :
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Location 
number

X(1) X(2) f(x) No of 
Spark

Amplitude

1 -3.7 1.32 15.4324 2 0.54

2 4.13 -4.02 33.2173 1 1.46

3 -2.21 0.46 5.0957 3 0.25
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Obtaining location of Spark

Note: Dimension is selected randomly.
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Bit(x(1)) Bit(x(1)) X(1) X(2) f(x)

1 1 1 -3.21 1.81 13.5802

1 0 1 -3.72 0.92 14.7409

2 1 0 3.084 -4.03 25.7538

3 1 1 -2.21 0.429 5.0613

3 1 1 -2.002 0.667 4.4545

3 1 0 -2.064 0.46 4.4713

Note: Bit(x) shows the dimension selected in random process i.e. 1 selected and 0 is not 
selected. ht
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Obtaining the location of 
Gaussian spark

Gaussian spark generation:
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Bit(x(1)) Bit(x(2)) X(1) X(2) f(x)

1 0 1 -3.70 2.1486 18.3065

2 1 1 0.5631 -0.5495 0.619

3 0 1 -2.21 0.4956 5.1297
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Selection of next position of spark

•

X(1) X(2) f(x)

0.5631 -0.5495 0.6190

3.0843 -4.03 25.7538

4.13 -4.03 33.21
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Thank you

Any 

Question ?
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