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Abstract — With the advent of the global energy crisis, the development of renewable energy has reached a consensus in the 
world. Due to the strong randomness, intermittence and uncontrollable nature of wind, the output of wind turbine can also be very 
strongly and random, which is not conducive to the safe and stable operation of power systems. In order to reduce the impact of 
wind power on grid power system and operating costs and improve the spinning reserve and wind power penetration limit, it is 
necessary to accurately forecast wind speed and wind power. At present, renewable energy is the most widely used and the most 
mature technology, it is the most promising in commercial production and large-scale development of wind energy. In order to 
improve the accuracy of speed prediction of wind, genetic algorithm and support vector machine (SVM) model are investigated in 
this paper.  
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I. INTRODUCTION 

With the deterioration of the energy and environmental 
problems, wind power generation is receiving growing 
attention due to its potential as the clean and renewable 
source of energy [1-3]. Wind speed prediction is essential 
for wind farm planning and power system operation [4-5]. 
Extremely complicated control over the generator is 
required to track the maximum wind energy utilization 
coefficient and the maximum power. By performing wind 
speed prediction and control, the control quantity of the 
generator can be acquired in advance, resulting in prompt 
adjustment and desired controlling results [6-9]. Long-term 
wind speed prediction can provide basic data for wind farm 
planning; short-term wind speed prediction is helpful for 
the electricity department in planning the supply schedule, 

reducing the operation cost of the electricity system and the 
backup, improving the cost-effectiveness of the system, 
reducing the impact of wind power fluctuation on the grid, 
and enhancing system security and reliability. 

II. MODEL BUILDING 

Support vector machine is a new way of learning after 
the rise of neural network. SVM  achieves a map link 

between ),,( 21 nxxxf   and 1RR n  criterion. Such 

algorithm is supported by theory, so it has reliable 
robustness and accuracy [2]. Theoretical foundation and 
algorithm preferential guideline of this model are shown as 
follows: 
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Theoretical foundation and algorithm preferential guideline of this model 

 
Two types of problems can be realized based on SVM, 

namely linear transformation criterion and non-linear 
transformation criterion. Training matrix is defined 

as },2,1i),y,{(x ii l .In the formula, ix  is a part of 

neighborhood criterion（ iR ） , then 1iy . If ix  is a 

part of neighborhood criterion of iRR  , 1iy . A 

class of plane or hyperplane is defined as 
                             0 bwx                                      (1) 
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This collection is able to converge the sample matrix 

into iR  and iRR  , indicating this matrix has 

neighborhood criterion with clear rules, that is  
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    Weight of the link between an element ix of the matrix 

and a certain neighborhood of formula (2) is 

                ||)( bxwbwxy iiii                (3) 

Map-Min-Max treatment is conducted on w  and b of 

formula (3). Substituting w  and b on 
|||| w

w
 and 

|||| w

b
, 

the Euclidean space is defined as 
 

                             
|||| w
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This matrix is defined to converge into iR  and iRR  , 

and the definition of allowed Euclidean space is 

                         imin  , li ,,2,1                    (5)  

The mapping between the error cardinality N of sample 
matrix (matrix elements) and allowed Euclidean space 

definition of converging into iR  and iRR   is [3] 
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In the formula, lixR i ,,2,1||||max  .The sketch 

map of theory is shown in Figure 1.  

 
 

Figure 1. The Sketch Map of Theory 
 

It can be seen from formula(6) that the error cardinality 
of sample matrix (matrix elements) is determined by  . 

There is negative correlation trend between   and matrix 

elements. Therefore, the search for the optimal set is the 
key factor of whether   is the biggest. For example, 

1|bwx| i  , so the link weight of two elements is 

||||
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. Applying logic to portray above 

expression: 
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This problem can be transformed into the problem of 
Lagrangian function, namely:  
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Due to the limitation of calculated limit, the problem is 
transformed into another form:  
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The function of the optimal vector value ultimately 
obtained is  
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Due to the presence of abnormal elements, the matrix is 
not easy to converge, so the correction of this problem 
model is conducted, and theory in classical optimization 
method is introduced to correct the range as[4] 
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Constraint equations are 
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The above problem is a linear classification criterion, 

and for non-linear transformation criterion, it cannot be 
converted in its own domain but must be mapped to nR  
domain. The sketch map of mapping is shown in Figure 2. 
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Figure 2. The Sketch Map of Mapping 
  

 III. GENETIC ALGORITHM 

After the matrix extracting, conduct data learning by 
SVR, and carry out nonlinear mapping for the relationship 
between precision and speed. Regard the color gradient 
values as the learning parameters to conduct maximum 
control of the precision of the image by the genetic 
algorithm.   

The genetic algorithm is a powerful tool of optimization 
and modeling by computer evolution based on the natural 
principle. Due to its various functions, it can be combined 
with different algorithms to improve the efficiency and 
feasibility of the algorithm, so it has been widely used [7]. 
The basic optimization principle is as shown in Figure 3. 

 

 
Figure 3. The flowchart of SVR algorithm optimization by genetic 

algorithm  
 

Regard the controllable function as the fitness function 
to conduct crossover and variation for flow path and input 
image matrix. Then conduct parameter optimization by 
converting them to the binary coding. The input image 
matrix is obtained by the flow path operation after 
regression by SVR algorithm.  

IV. EXPERIMENTAL DEMONSTRATION AND PRECISION 

ANALYSIS 

Predict precision by SVR algorithm, coupled with the 
corresponding physical operations.There are 7823 times of 
iterations.Then carry out parameter construction and 
physical operation of the predicted model, with the training 
process as shown. 

 

 
Figure 4. 3D image of parameter selection  
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The 3D image of parameter selection is as shown in 
Figure 4 and the contour map of parameter training is as 
shown in Figure 5. 

 

 
Figure 5. The contour map of parameter training 

 
Automatically operate the win speed prediction by SVR 

to intelligently improve its precision. After the training and 
combined operation for 300 times, the imaging with high 
quality is ultimately obtained. The fitting trend of output 
matrix and image matrix in the training process indicates 
that the algorithm has good stability. It can be seen from the 
figure that two curves match well, and with the increase of 
training times, the value of the fitness function continues to 
decline and its gradient value increases, which indicates that 
the imaging precision is improved. 

 

 
Figure 6. Fitting trend and fitness function changes 

 
The selection of the input matrix should be consistent 

with the time scale of wind speed, and as a feature of short-
term peak, the unit is minute and the time span is no more 
than 15mins. It also presents a strong inheritance, and the 
cycle is generally 24 hours. The typing layer of the neural 
network is the flow value of the previous n recording 
points. Calculating layer is wavelet function. Printing layer 
is real-time traffic matrix.   

Data of three days are selected for training, and data of 
one day is applied for verification. The Benchmark of 

training times is 100 times. After initialization, the training 
begins after setting weights, learning rate and the number of 
iterations. At the same time, monitoring and early warning 
of the data on flows are conducted through Ababoost 
classifier, and part of the code is listed as follows: 

Parameter configuration: 
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Conducting training after setting, and conducting weight 
and threshold matrix optimization by genetic algorithm at 
the same time. 

Establishing an early warning model at the same time, 
part of the code is listed as follows: 

Weak classifier training: 

outputps);an1,,reverse''mapminmax(=BPoutput 

inputn);sim(net,=an1 

outputn);inputn,train(net,=net 

0.1;=aram.lrnet.trainP 

20;=saram.epochnet.trainP 

;outputn,5)tn,newff(inpu=net

 

Strong classifier prediction: 
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VI. CONCLUSION 

This paper conducts artificial intelligence control for 
wind speed prediction by programming and improves its 
measurement precision for the renewable energy by 
automatically controls. Then the controllable function is 
used to conduct evaluation and control optimization for its 
precision. In the algorithmic level, the intelligent setting is 
conducted for the wind speed. With the controllable function 
as the objective function, this paper combines the genetic 
algorithm to conduct parameter optimization. Then the GA-
SVR analysis is carried out for the improved algorithm to 
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accurately reflect the precision trend, thus providing 
accurate pre-adjustment for the control system. To sum up, 
the precision is improved by GA-SVR algorithm in this 
paper, which makes a preliminary exploration in intelligent 
self-learning. 
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