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Abstract: Due to the drawbacks in Support Vector Machine (SVM) parameter 

optimization, an improved plant growth simulation algorithm was proposed, and the 

learning ability in practical English speech emotion recognition was improved. The 

experimental results showed that the improved plant growth simulation algorithm may 

significantly improve the practical English speech emotion recognition. 
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1. Introduction 

Recently as the fast development of computer technology, natural human-computer 

interaction is becoming more and more important. English speech emotion recognition 

is one of the key technologies in natural human-computer interaction, which has 

drawn more and more attention from researchers from psychology, computer science 

and cognitive science. As a new research topic, research efforts are focused on basic 

speech emotions including happiness, sadness, anger and neutrality[1]. However, there 

are various practical emotions in the real world application, such as fidgetiness, and. 

the limited basic English speech emotion recognition research may not satisfy the 

demands in the real world[2]. 

The most common English speech emotion recognition methods include Artificial Neural 

Network (ANN) [3], Hidden Markov Model (HMM) [4], and Gaussian Mixture Model (GMM) 

[5]. ANN is one of the earliest methods used in speech emotion recognition, Nicholson 

analyzed the basic emotion types and classified the positive emotions and the negative 

emotions[6], however the averaged recognition rate was only 50%. HMM adopts 

temporal features, which are influenced by text variations, for instance, formant feature 

is a commonly used speech emotion feature, and it is also strongly influenced by 

phoneme information. GMM is the state-of-the-art in speaker and language 

identification, but it is largely dependent on the training data and the mixture number 
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is difficult to set in the experiment, therefore the generalization across various 

applications and databases needs to be improved. 

 

2. The plant growth simulation algorithm 

Plant growth simulation algorithm(PGSA) is an evolutionary computation technique 

through simulating the growth processes in plants, which is based on the principles of 

plant phototropism growth [7]. The algorithm has a good prospect in the application 

due to requiring a simple on the parameters. It has gradually been applied in the field 

of engineering by many scholars [8].  

Plants can be viewed as a system, which composes of a large number of branches and 

nodes. It must be as soon as possible to strive for breeding more branches and leaves 

for earning more surface areas, which can obtain the greatest possible sunlight. The 

form of grammar that simulates the plant description analysis and development had 

been established since linguistics was introduced into the biological, which based on 

a simple rewrite rules and branching rules, this is called L-system. Formal description 

of plant growth can be carried out as the following: 

1. The section of the site grow new branches which first emerged in a number of 

stems is called the growth node. 

2. Most of the new branches have grown updated branches, and the process repeated 

on the old and new branches. 

3. Different branches in the tree have similarities with each other, and the entire plant 

has self-similar structure. 

The Branching model of plant growth is improved according to L-system combined 

with computer graphics and fractal theory, the plant, as the form of plant growth 

characteristics, can be described as follow: Supposed branches of plant growth 

occurred in the two-dimensional plane, Each branch growing in units length every time, 

or rotating a certain angle   , Starting from the node of trunk or branches, The 

growth process were repeated through rewriting the rules of branches of plant growth 

in the two dimensional plane.  

It was proved by biological experiments that a new branch that is able to grow 

depends on its morphactin concentration when the plant has more than one node. 

The node which has larger value of morpheme concentration has more growth 

opportunities than the smaller one, morphactin concentration are not pre-assigned to 

the nodes, but formed according to their location information which we call that plant 

showed the feature of plant’s Phototropism. After the node has been formed, 

morphactin concentration will be readjusted according to changing in the environment 

of a new growth node else. 

We could describe the characteristics of plant growth in term of the mathematical view 
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basis on plant growth analysis of the above. Suppose the length of tree trunk is T, the 

length of branch is L, there are W growing nodes  TWTTT SSSS ,...,, 21 in the trunk, 

morphactin concentration of those nodes is  TWTTT PPPP ,...,, 21  respectively. There 

are q growth nodes  
TqTTT SSSS ,...,, 21 in the branch. Morphactin concentration of 

those nodes is  PqPPP TTT ,...,, 21  respectively. The morphactin concentration which 

grown in the trunk and branch is calculated as follows:  
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Where 0x  represents the root of plant (the initial node), )(f is the information 

function of the node in the environment, The smaller value of the function as possible 

shows the better environment where the node located, it will help to grow new branch.  

From formula (1), the value of morphactin concentration in every node depends on 

relative position of the relative to the initial root and the location of the environmental 

information, the mechanism consistent with the formation of the morphactin 

concentration in the plant cell. We can deduced from formula (1) as follows: 
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We can produce random number in the interval [0, 1]. The random number must fall 

within one of the state space  
qTPPP ,...,, 21 , where the corresponding node will have 

a prior right to grow new branch. A simple example of morphactin concentration state 

space displays in the fig. 1.The value of morphactin concentration in all nodes will 

change after the new branch has grown up. Computation formula of the value of 

morphactin concentration in other nodes will add the relevant node on the new branch, 

and remove the grown node, which basis on formula (1). The process will be repeated 

until there is no new branches growing.  

 
3. SVM classification method based on plant growth simulation algorithm 

Considering the idea of IV, the IV operation is introduced to the global information 

exchange stage in plant growth simulation algorithm: 

(1) Find the current global optimal individual gX as the root of plant; 

(2) According to the probability p, randomly select the information of dimension 

bits for each root of plant. Replace the corresponding bits of the current individual 

root of plant with those of the root  and then get the individual;  

(3) Accept the vaccinated individual according to the IV mechanism, that is select 

the frog individual according to the probability: accept the vaccinated individual when  

  ())/exp(,1min randTf  ,where f is the difference of the fitness value before and 
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after vaccination, otherwise keep the original individual, thus completing the IV 

operation. 

This operation improves the quality of candidate solutions greatly,  the probability of 

adopting a bad solution drops, therefore the optimization efficiency and accuracy are 

improved, which makes the global searching ability be strengthened. Meanwhile, the 

Gaussian mutation and chaotic disturbance operations are introduced in the local 

depth searching stage of each sub-population. Compare the individual fitness value in 

the sub-population with the average fitness value of the current sub-population, when 

the individual fitness value is better, perform Gaussian mutation:

))1,0(1()( Nxxmutation  , where x stands for the current individual,  1,0 N stands for 

normal distribution random number with zero mean and one as the standard variance, 

and then accept the individual after mutation according to the probability in the 

algorithm. Otherwise, perform chaotic disturbance, and accept the individual 

according to the probability. This operation improves the diversity of the population in 

the later stage of the iteration, the ability of jumping out the local extreme and the 

convergence speed, and the global optimal value may be achieved finally. In which, 

the chaotic disturbance process is described below: 

(1) Generate a d-dimensional chaotic variable  dl XXXXX ...,...,, 21  randomly, 

where dlX l ,...,2,1],1,0[  ; 

(2) Perform Tent chaotic map on X[7]: 
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(3) Map back '

lX to the original optimization space: 

     
')minmax(min l

lll
l XnewX                                                 (4)  

where, ]max,min[
ll

is the domain of the l-th dimensional variable in the original 

optimization space. Then the new individual is got after chaotic disturbance: 

 dl newXnewXnewXnewXnewX ...,...,, 21                                          (5) 

(4) For the current individual Y (whose fitness value is worse than the average 

fitness value of the current sub-population), the new individual after chaotic 

disturbance is: 

2/)( newYYnewY                                                           (6)  

 
4. The analysis of simulation 

In order to investigate the feasibility and effectiveness of the improved lant growth 

simulation algorithm, improved lant growth simulation algorithm was tested on the 

practical English speech emotion database. The experimental results showed that first 

type error ratio is the sum rate of the misclassification of an emotion as other emotions, 
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and the second type error ratio is the sum rate of the misclassification of other emotions 

as the target emotion. 

              

 (a) Comparison of recognition rates          (b) Comparison of first type error ratios 

 

(c) Comparison of second type error ratios 

 

5. Conclusion 

This paper proposes an improved lant growth simulation algorithm, the improved lant 

growth simulation algorithm is applied to solve practical English speech emotion, the 

performance has been improved obviously. Experiments show that: The algorithm is 

effective and robust, it is feasible and effective for solving the practical English speech 

emotion. 
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