
1 INTRODUCTION    
In simulated environment of biological groups 
formed a swarm intelligence immune network 
theory, and the immune network theory of particle 
swarm optimization algorithm through competition 
and collaboration between the particles to achieve in 
a complex search space to find the global optimum. 
It has the characteristics of easy to understand, easy 
to realize, strong global search ability, has been 
widely concerned in the field of science and 
engineering, and has become the fastest 
development of intelligent optimization algorithms. 
Artificial neural network based on immune neural 
network is a simplified brain model, genetic 
algorithm is the simulation of genetic evolution 
process, the use of network based mechanism 
particle swarm optimization algorithm is the origin 
of the simulation of a simple social system. 
Although the network mechanism particle swarm 
optimization algorithm has developed rapidly and 
achieved considerable results, but its theoretical 
basis is still relatively weak, especially in the basic 
algorithm of parameter settings and optimization. 

2 RESEARCH ON PARTICLE SWARM 
OPTIMIZATION ALGORITHM BASED ON 
IMMUNE NETWORK MECHANISM  

2.1 Principles of the immune system 

With the immune algorithms, based on the biological 
immune information processing mechanism by the 
simulation on the principle of biological immune 

system, using an immune system antibody diversity 
and self-regulating function, to keep optimization 
problem solution the diversity of the population, so 
as to provide new ideas for solving complex 
problems. At the same time, the immune system is a 
highly parallel distributed, adaptive information 
processing learning system, its structure and 
behavior characteristics are very complex. 
According to the immune system inspired from 
biological acquired immune clonal selection 
principle, in the biological immune system, once the 
pathogens invade the body is decomposed into 
fragment antigen, B lymphocytes can combine to 
produce a corresponding antibody and antigen, 
while a number of B cells into the long-term survival 
of the memory cell, it is through the blood, lymph 
and tissue fluid circulation, as a fast, efficient 
elimination of identical or similar infections caused 
by antigen laid the foundation. The immune system 
uses high clonal variation of unisexual reproduction 
way to search, to avoid the crossover operation of 
the genetic system caused by the interference 
pattern, also has not stimulated the demise of the 
cells and memory cell generation process and ensure 
the diversity of antibodies. 

2.2 Particle swarm optimization algorithm based 
on immune network mechanism 

Based on the immune network mechanism of 
particle swarm optimization, the potential solution 
of each optimization problem is the particle in the 
search space. Hypothesis search in a D dimension 
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of the target space, a community N particle in the 
which the i particle said for a D dimension of the 
vector 

),,,( 21 iDiii xxxX  , Ni ,,2,1  ; 
The vector i particles flying speed is also a 

D dimension, denoted as 
),, 21i iDii vvvV ，（ , 3,2,1 i ; 

The i  particles so far to search optimal position is 
called pbest, denoted as 

),,,( 21 iDiibest pppp 
, Ni ,,2,1  ; 

The optimal position of the whole particle swarm 
up to now is the global extremum, denoted as 

),,,( 21 gDggbest pppg 
; 

In finding these two optimal values, the particles 
are updated as follows: (1) and (2) to update their 
speed and position:  

  )(2211 idgdidididid xprcxprcvwv     (1) 

ididid vxx                              (2) 

The 1c and 2c learning factor, also known as 1r  

and 2r acceleration constant, uniform random 
number in the range of [0,1].The formula (1) is 
composed of three parts, the first part is "inertia" or 
"momentum", which reflects the movement of the 
particles "habit", which represents the trend of the 
particles to maintain their previous speed; The 
second part is "cognitive" section, which reflects the 
particle's memory or memory of its own historical 
experience, and it represents the trend of the particle 
to the best position of the particle; The third part is 
"society", which reflects the historical experience of 
the cooperation and knowledge sharing among the 
particles, and represents the trend of the best 
position of the particle in the history of the group or 
the neighborhood, According to experience, usually 

221  cc . Di ,,2,1  . idv is the velocity of 

particles, ],[ maxmax vvvid  , maxv Is a constant, set by 

the user to limit the speed of particles. 1r  and 2r is a 
random number between ]1,0[ . 

2.3 Particle swarm optimization algorithm based 
on immune network 

Based on immune particle swarm optimization 
algorithm is an important characteristic of immune 
antibody diversity and immune memory, etc.) and 
the immune mechanism (clonal selection, inhibition 
concentration) application in particle swarm 
optimization algorithm, in the premise of retain the 
original particle swarm optimization algorithm 
excellent characteristics, trying to choose, to make 
full use of the correlation immune theory to solve 
the optimization problem, so as to suppress the 
optimizing process of particle group stage 

degradation phenomenon. Therefore, according to 
the different immune mechanism and practical 
application, we can construct different immune 
particle swarm optimization algorithm and immune 
network mechanism particle swarm optimization 
algorithm structure diagram (Figure 1): 

 
 

 
 
Fig. 1 the flow of the immune particle swarm optimization 
algorithm 

3 SIMULATION EXPERIMENT DATA TEST 
Griewank is used to test the ability of the network 
mechanism particle swarm optimization to search 
the global optimal solution by using the typical 
Griewank test function of a number of high 
dimension. The objective function is taken as the 
fitness of antibody to evaluate the good performance 
of the antibody, and the minimum value of the 
following two functions in the definition domain is 
obtained: 

Griewank(1)=   



n

i
ii xx

1

2
102cos10     

Griewank(2)

10101)cos(
4000

1
11

2 


 i
i

N

i

N

i
i x

i

x
x ，     

Griewank(3)

    30301100
2

2
2

1
   iiii

xxxx ，     

According to a plurality of Griewank function is a 
typical nonlinear multimodal function, it has an 
extensive search space, a large number of local 
minima and tall obstacles, is generally considered to 
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be genetic algorithm is very difficult to deal with the 
complex multimodal problems. The experimental 
parameters are set to popsize=50, dim=2, gen=500, 
Upper and lower bounds of particlesupbound=[10 
10], lwbound=[-10 -10], w =0.6, 221  cc , 

Clone multiplier 5N , Network threshold value 
is 001.0ts .When the threshold is close to 0.001, 
the optimization speed is the fastest, this is because 
the threshold is bigger, the same particle removed, re 
join the new particles, although increased diversity, 
but also weakened the particle search speed, If the 
function value is too small, the network cannot 
restrain the effect. After the experiment, it is found 
that the threshold value of the network is 0.001, 
which is the appropriate value. 

4 CONCLUSION 
Based on the immune network theory of particle 
swarm optimization algorithm's ultimate goal is to 
establish an optimal particle swarm. Cells more 
specific, network simplification degree is low (low 
compression rate), and cell generalization ability is 
strong network simplified (high compression 
ratio).According to the immune system network 
learning particle swarm inhibit each other, increase 
particles diversity of the population, and the immune 
network of parallel and cloning mechanism of join, 
increase the scope of the search, and preserving 
optimal strategy, is introduced, to accelerate the 
progress of high dimensional optimization algorithm 
convergence. 
 

ACKNOWLEDGEMENTS 

“A Model Program for Cultivating the Applied 
Talents of Computer Science and Technology” 
under the 2015 Undergraduate Teaching Quality and 
Teaching Reform Project in Guangdong Province 
(Document No. [2015] 133 issued by the 
Department of Education of Guangdong Province 
concerning higher education)."The research of 
image retrieval and recommendation technology", 
Guangdong Province Youth Innovation Natural 
Science Project, 2015KQNCX198. 

REFERENCES 

Clerc M. The swarm and the queen: towards a deterministic 
and adaptive particle swarm optimization. Proceedings of 
the IEEE Congress Seoul, Korea, on Evolutionary 
Compution, 1999 

Eberhart R C,Kennedy J.A new optimizer using particle 
swarm. Proceedings of the Sixth International Symposium 

on Micro Mchine and Human Science. Nagoya:IEEE 
Press,1995,39--43 

Kennedy J, Eberhart R C.Particle swarm Optimization. 
Proceedings of IEEE International Conference on Neural 
Networks, 1995, 1942-1948 

Kennedy J,Eberhart R C. A discrete binary version of the 
particle swarm algorithm. IEEE Service Center, Proceedings 
of the IEEE Conference on Systems, Man, and Cybernetics, 
Piscataway. NJ:IEEE Press, 1997,4104-4109 

Liu L J, Cai Z X , Chen H. Immunity clone algorithm with 
particle swarm evolution. J Cent South Univ Technol, 
2006,6:703-706 

Potter M A, de Jong K A. A Cooperative Coevolutionary 
Approach to Function Optimization. Proceedings of the 
Third Conference on Parallel Problem Solving from Nature. 
New York, 1994,249-257 

Shigenori N, Takamu G, Toshiku Y et al. A hybrid particle 
swarm optimization for distribution state estimation. IEEE 
Transaction on Power Systems, 2003,18:60-68 

 

192




