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Abstract  
 The predictive model is used to calculate artificial neural networks algorithm factor of 

relationships for dengue hemorrhagic fever outbreaks in Northeast of Thailand can use analysis factors 

for dengue outbreaks by using data in past from 2007-2016 (total of ten years). Furthermore, the factor 

is complex and contains fourteen variables ( temperature or weather, rainfall and humidity, mosquito 

growth periods, areas and residence and population)  for dengue hemorrhagic fever.  Data analysis 

objectives were ( 1)  to factor analyzed climate change for dengue hemorrhagic fever outbreaks in 

Northeast of Thailand and (2)  to create a model optimization for prediction by neural network statistic 

which is called Artificial Neural Networks.  The evaluation model results is prediction of error values 

mean square error (MSE). This model is accurate to more than 80%. 
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1.Introduction  
 In recent years, dengue hemorrhagic fever (DHF)  are one of six diseases within Thailand and 

physical countries as they are transmitted by aedes mosquitoes, which are in the area. Dengue fever has 

increased dramatically in the past decades and has now become a global threat, according to the World 

Health Organization (WHO) , an estimated 500 million cases of DF and 250,000-500,000 cases of DF 

occur annually [6] .  Dengue is an acute, febrile infection widespread in many tropical and subtropical 

regions of the world. In Malaysia dengue has been considered as endemic since 1971. [4] In DHF and 

DSS, there is an acute increase in vascular permeability that leads to leakage of plasma into the 

extravascular compartments, resulting in haemoconcentration and hypotension. [10]. Dengue is one of 

the main problems of public health in the world. It is estimated that about 2.5 billion people are now at 

risk of dengue.  [11] .  In recent years, dengue fever are six diseases of Thailand and other physical 

countries as they are both transmitted by Aedes mosquitoes, which are in area Thailand [12]. 

 Nearly 75% of all dengue cases worldwide occur in Asia and the Pacific.  This threat has been 

recognized by countries throughout the region and have taken action to protect their population. One of 

the main forces driving regional preparedness for health threats such as dengue is the association of 

Southeast Asian Nations ( ASEAN) .  Before 1970 only nine countries had experienced epidemics of 

dengue hemorrhagic fever.  This has increased more than fourfold by 1995.  Today, about two fifths of 

the world’ s population are at risk for dengue.  In 2010, Member States of the South-East Asia Region 

reported 293868 cases, with 1896 deaths (CFR 0.65%). This represents the highest reported number of 

cases in the last 5 years.  ( Bhutan and Nepal started reporting dengue in 2007) .  India, Indonesia, 

Myanmar, Sri Lanka, and Thailand all reported more than 10000 cases in 2010. Dengue is an emerging 

public health problem in Bhutan, Maldives and Nepal. Which deals with this by way of regional 

programmers on emerging infectious diseases, formulated by the ASEAN Medium Term Plan on 

Emerging Infectious Diseases (2011-2015). Included in this plan is a focus area on addressing specific 

diseases such as dengue. [7] 

 In 2010, Brunei saw 298 dengue cases and two deaths, a significant increase from the 38 dengue 

cases that were reported in 2009. Dengue has been a challenge in Malaysia and 2010 saw the country’s 

highest number of dengue cases, with 46171 cases reported and 134 deaths. An estimated 500000 people 
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with DHF require hospitalization each year, a very large proportion of whom are children. About 2.5% 

of those affected die. [6]. During the period 2000–2010, the annual incidence rates of dengue cases per 

100,000 populations in Singapore increased from 17 in 2000 to 332 in 2005 before declining to 106 in 

2010. [8]. 

 From first to third paragraph. We were data analyzer from DHF of ASEAN and of Thailand in 

the present case.  We then found an algorithm which we used to analyze data on DHF in Thailand. 

An optimization algorithm can be used on artificial neural networks (ANN). 

 ANN is a powerful nonlinear statistical paradigm for recognition of complex patterns with the 

ability to maintain accuracy even when some input data is missing. [1] Neural networks provide a closer 

approach to human perception and recognition than traditional computing.  When inputs are noisy or 

incomplete, neural networks can still produce reasonable results. [2] In ANN computational units called 

neurons replace the nerve cells and the strengths of the interconnections are represented by weights, in 

which the learned information is stored.  [ 3]  Moreover, there is was no validation technique was 

implemented in this study to eliminate the bias associated with the random sampling of the training and 

testing data. [4] Therefore, neural network has the attractive potential and real-values called multilayer 

perceptron (MLP)  can be naturally used in the fields where complex values are indispensable, or a 

complex values MLP can naturally fit a periodic or unbounded function.  The model of a complex-

valued MLP.  Here 𝑓𝑖
𝜇

and 𝑧𝑗
𝜇

 are output values of output unit 𝑖  and hidden unit 𝑗  for data point 𝜇 

respectively. [5] 

 This research paper is implement as follows. Secondly, we have described the framework DHF 

Outbreak using ANN prediction in northeast of Thailand.  Thirdly, we describe the methodology 

calculated of sum weight and sigmoid function or transfer function and result for neural network. 

Fourthly, an implementation model of neural network.  We propose table of evaluation model for 

prediction by neural network (i.e., MSE, SSE). Finally, we have proposed conclusions and related work 

in the future. 

 

2. Related Works  

 

 

 

 

 

 

 

 

 
Fig. 1.  Framework of research for neural network 
 
 From Fig 1. This framework is DHF outbreak of factor using ANN prediction in northeast of 

Thailand for model process and method eight steps including of step1 to step 8. 

 Step 1. Data collection can used of dependent to effect of DHF outbreak (e.g, temperature, 

weather, rainy, humidity, Hi (House Index), Ci (Container Index), areas of address, patient of dengue 

hemorrhagic fever outbreak). The study areas were thirty-two province in the past of northeast of 

Thailand. In province were selected because of there high incidence of DHF cases and high morbidity 

mortality rates during the five year period 2007-2016.  
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 Step 2. Data selection can used of input system and the result evaluation from process. In 

addition, data selection goal result were presented to predictive effectiveness of climate change to 

DHF outbreak by ANN. 

 Step 3. Data cleansing can used of collection reliability and many of data optimization to 

analysis. There are data to filter information (i.e., deleting to data of duplicate and editing data of 

error, outlier information from the other individuals or groups). 

 Step 4. Data transformation can used of prepare data in type were described algorithm to 

analysis data mining technique (i.e., data, number, picture).  

 Step 5. Data analysis can used of analyze data mining technique (i.e., classification, clustering 

and association rules. This research were presented neural network of technique for prediction data. 

    Step 6. To study method were process of data (i.e., grouping data, sorting data and 

calculating data). 

    Step 7. To evaluate method were measure performance model and analysis data in step 5. 

   Step 8. Final of model can used of analyze in work. 

    We compared the accuracy performance of the classification results of DHF outbreak in 

northeast of Thailand with the traditional model the prediction model (Linear regression, Artificial 

neural network). The dataset use in experiment physical years 2007-2016. The dataset are 14 factors, 

14269 samples. Therefore, the results of the process are analyzed by ANN algorithm definition in 2.1. 

 
2.1 Artificial Neural Network (ANN) 

 An artificial neural network is a “Brain” computational system. A linear neuron with R inputs 

is shown below in Fig 2.  

 

 

 

 

 

 

 

Fig. 2.  Neuron Model 

 

 This network has the same basic structures as the perceptron. The only difference is that the 

linear neuron uses a linear transfer function purelin. [9]. 

 

 

 

 

 

 

 

Fig. 3.  Linear Transfer Function 
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 The linear transfer function calculates the neuron’s output by simply returning the value 

passed to it. 

 This neuron can be trained to learn an affine function of its inputs, or to find a linear 

approximation to a nonlinear function. A linear network cannot, of course, be made to perform a 

nonlinear computation. [9]. 

 

3. Proposed work  

 

 

 

 

 

 

 

 

Fig. 4.  Calculate the perceptron 
 
 From Fig 4. We have presented to techniques for perceptron algorithm. Therefore, the method 

is calculated and is detailed variables including of number 1 to 10. 

 1. For every input data can used be multiply that input by its weight each of node. 

 2. Calculated sum all of has results of the weighted inputs. 

 3. Compute data outputs used of the perceptron based on that sum passed through an 

activation function such as the sign of the sum as equation (1). 

 4. To learning has feed-forward networks belongs to of supervised learning, in which pairs of 

input and output values has into the network for many cycles, so that the network to learns the 

relationship between input and output. 

 5. We have provided the network with a number of training samples, which consists of an 

input vector i and its desired output j. For instance, in the classification suppose. We have points (1, 1) 

and (1, 2) belonging to group 0, points (2, 1) and (2, 2) belonging to group 1, (3, 1) and (3, 2) 

belonging to group 2, then for a feed-forward network with 3 input nodes and 1 output nodes, the 

training set would be: 

{i = (0,6), j=(0,0) i = (0,1), j=(0,1) i = (0,5), j=(0,2) i = (1,1), j=(0,3) i = (1,2), j=(0,1) i = (1,3), 

j=(0,2)} 

 6. The basic rule for choosing the number of output nodes depends on the number of different 

factors. It has represented to the different factors, i.e. for each output only one node can have value 1. 

Then, the number of output nodes equal to number of different between -1 to 1. 

 7. The backpropagation learning has every time input vector of data training sample presented 

to the output vector node z has compared to the desired value Err. 

 8. The comparison has done by calculating the squared difference of the equation (1). 

 9. This equation has calculated different between input and output data an including of as (1). 

        

                                                    𝐸𝑟𝑟 = (𝑑 − 𝑜)2                 (1) 

 10. The goal of backpropagation has to minimize the sum of error for all the training samples, 

so that the network behaves in the most way. 
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 We have checked for measurement hidden node and output node used of data factors total 14. 

First step function sum has equation defined (∑ ). When, input node has calculated sum linear and 

connected weight has defined equation as (2). 

                                       𝑛𝑒𝑡1 = ∑ 𝑤𝑖𝐴𝑖 𝑥𝑖𝑗 =  𝑤0𝐴𝑥0𝑗 +  𝑤1𝐴𝑥1𝑗 + ⋯ + 𝑤𝑖𝐴𝑥𝑖𝑗        (2) 

Where 𝑥𝑖𝑗 is input data of i to node j. 

 𝑤𝑖𝑗 is input connected weight of data i to node j and input number i+1 to node j.    

Example 1. Hidden node has calculated learning rate equal to 0.35, momentum equal to 0.25. The 

define has equational as (3). 

 

𝑛𝑒𝑡1  =  ∑ 𝑤𝑖𝐴𝑖 𝑥𝑖𝐴 =  𝑤0𝐴𝑥0𝐴 +  𝑤1𝐴𝑥1𝐴 + 𝑤2𝐴𝑥2𝐴 + ⋯ + 𝑤31𝑗𝑥31𝑗         (3) 

 

𝑛𝑒𝑡1 = (1*0.30)+(1*0.067)+(1*-0.30)+(1*0.07)+(1*-0.08)+(1*0.09)+(1*-0.17)+(1*0.86)+(1*0.02)+ 

(1*-0.06)+(1*0.01)+(1*-0.03)+(1*-0.07)+(1*0.03)+(1*-0.029)+(1*-0.08)+(1*-0.064)+(1*0.124)+ 

(1*-0.123)+(1*2.581)+(1*-0.067)+(1*-0.074)+(1*-.058)+(1*0.11)+(1*0.00)+(1*0.30)+(1*0.00)+(1*0.05)+ 

(1*0.058)+(1*-0.034)+(1*0.068)+ -0.42 

𝑛𝑒𝑡1= 3.07 

  

 From first node has calculated function sum of 𝑛𝑒𝑡1 equal to 3.07 and input data sigmoid 

function by S-shape. The defined has equational as (4). 
 

(𝑓(𝑛𝑒𝑡)1 =  
1

1+ 𝑒−3.07 = 0.04                                          (4) 

The results is connected to input node or output node z.  When, output node equal to 0.04. 

Method of ANN are process factors of dengue fever including of supervised learning and feed forward, 

if can input data are process and result of output. There are define detail number 1 to 3. 

1.  Supervised Learning meaning of learning of neuron of human.  In particular, the process of 

thinking are complexity and result of knowledge data interested (e.g., occurs of disease. There are check 

disease result yes or no. Then, the physical used of feed forward process. Factors are input including of 

values independent and output DHF outbreak.  

2. The interpretation neuron network are calculated model of number such as the number is 0.90 

you can describe number by criterion. 

3. The Structure neuron network are including of input layer and input factors between -1,1. For 

example, data of 100 people have to types of standardize (x̅, S. D.) transform formulas and conversion.  

In the case of the perceptron, the output has only two possible values +1 or -1. This means there 

are only three possible errors. If the correct answer is -1 and we have guessed -1, then the error is -2. If 

the correct answer is +1 and we have guessed -1, then the error is +2. The hidden layers have prepared 

properties of management reduce noise and regression non-linear. However, output layers have to every 

once display. Can used data discrete or continuous. 

Transfer function has called sigmoid function and shape properties of nonlinear behavior for 

reduce noise. Then, the combination function refers to transfer function use in equations defined (4). If 

variables x equals to age then, hidden layer can be reduced noise and if, many occurs of noise 

overfitting.  From the methodology calculate the perceptron are implementing to calculate sigmoid 

function of ANN and foundation learning rate of error and momentum of total 14 factors in section 

fourth.  
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3.1 Implementation  

 

 

 

 

 

 

 

 

 

Fig. 5.  Calculate sigmoid function of neural network. 
 

 From Fig 5.  We have presented techniques for calculating sigmoid function and network of 

neurons.  This sigmoid function are logical areas calculate of sum weight and transfer function result. 

Define the equation and method neural network propose some error and MSE.  The sigmoid function 

are factors related to participation in dengue control and prevention motivation.  

1.The hidden layer have to overfit hidden layer.  (n=1,2,3)  and has accuracy number of input 

layer hidden output complexity input variables independent.  The hidden has complexity one variables 

and output of results. 

2. The number has complexity of input layer /hidden layer and output layer. Then, the data must 

input variables hidden and output. 

3.Algorithm feed forward and combination function have to factor input value and connected 

hidden layer.  Weight into line use in combination function and several weights mathematical by 

equation (5) to (7). 

4. Back-Propagation meaning of error final node and hidden layer. The error weight output has 

looper cycle. For each hidden unit h, calculate its error term 𝑒ℎ 

 

𝑒ℎ ← 𝑜ℎ(1 − 𝑜ℎ) ∑ 𝑤𝑘ℎ𝑒𝑘𝑘𝜖𝑜𝑢𝑡𝑝𝑢𝑡𝑠                                               (5) 

Update each network weight 𝑤𝑗𝑖 

𝑤𝑗𝑖  ← 𝑤𝑗𝑖 + ∆𝑤𝑗𝑖                              (6) 

here 

∆𝑤𝑗𝑖 = + 𝑛𝑒𝑗𝑥𝑗𝑖                                                      (7) 

Definition weight e equal to error from line forward hidden layer. 

 5. Learning rate meaning of loop least final forward called SSE by algorithm Global SSE.  

It was fixed requirement of speed minimum or medium. Then, SSE are minimum final weight.  

In addition, the input node is more than of one node and hidden layer is less than input layer. 
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Table 1. Learning rate of error for neural network (n = 0.35, 0.1, 0.2, 0.3, 0.4, 0.5), (∝ = 0.25, 0.5, 0.6, 

0.7,0.8,0.9) 

Neural ∝ (0.25) ∝ (0.5) ∝ (0.6) ∝ (0.7) ∝ (0.8) ∝(0.9) 

Node 1  -1.29 0.79 -2.00 -2.39 1.01 264.55 

Node 2 1.19 0.81 1.43 1.60 -1.97 1.28 

Node 3 1.27 0.69 1.41 1.59 -1.86 6.30 

Node 4 1.18 0.57 1.44 -3.07 -0.03 1.47 

Node 5 1.24 0.58 1.43 1.60 -2.11 -1.06 

Node 6 1.18 0.61 1.31 -2.41 -0.97 3.96 

Node 7 1.28 0.73 1.44 1.60 0.60 19.41 

Node 8 1.03 0.36 2.70 -2.40 -0.66 -65.82 

Node 9 -1.77 -1.38 -1.57 -1.54 3.77 3.72 

Node 10 1.20 0.77 1.63 1.59 -0.78 6.65 

Node 11 1.21 0.85 1.44 -0.78 -2.26 677.11 

Node 12 0.51 0.67 1.38 -2.43 0.48 5.48 

Node 13 1.20 0.62 1.44 -2.41 -0.96 12.15 

Node 14 1.20 0.79 1.44 1.61 4.32 5.31 

Node 15 0.83 0.57 1.43 1.60 0.54 -0.79 

Node 16 1.21 0.79 1.44 1.60 -2.21 7.66 

Node 17 1.20 0.70 1.44 1.60 1.03 7.43 

Node 18 1.17 0.77 1.43 -2.46 3.02 0.03 

Node 19 1.26 -1.07 1.44 -2.41 -1.81 -16.26 

Node 20 1.07 0.82 -1.63 -2.41 -0.26 -48.34 

Node 21 1.20 0.94 1.44 1.60 1.20 1.14 

Node 22 1.24 0.57 1.41 -2.41 -1.06 19.24 

Node 23 1.20 0.75 1.44 -2.41 -2.76 -0.67 

Node 24 1.18 0.64 1.40 1.60 0.28 -0.52 

Node 25 1.20 -1.92 1.44 1.61 -0.35 14.32 

Node 26 1.13 0.78 1.41 1.59 -3.51 -2430.55 

Node 27 1.19 0.80 -1.67 1.60 -0.27 11.33 

Node 28 1.18 0.71 1.44 1.45 -0.39 6.92 

Node 29 1.19 0.64 1.44 -2.41 -3.03 0.47 

Node 30 1.21 0.73 1.43 -2.41 0.52 16.54 

Node 31 1.18 0.71 1.43 -2.41 -3.56 -14.92 

 
 Form table 1 has shown the learning rate of error for neural network (n = 0.35, 0.1, 0.2, 0.3, 

0.4, 0.5) and (∝ = 0.25, 0.5, 0.6, 0.7,0.8,0.9). Then, data have divided method detail of optimization 

weight equations for learning rate and momentum have usages.  Whereas the learning rate between 

0<n<1 meaning of fixed choice rate for weight movement neural network of minimum. By n value have 

to appropriate level of data. When, the learning rate n of minimum can be adjusted weight to minimum 

them. 

 The momentum used of find algorithm effective increase momentum (∝) are defined as (8). 

 

                             ∆wcurrent = -n( 
∂SSE 

∂w_current
) + ∝ ∆wprevious                                                        (8) 

 Where ∆𝑤𝑝𝑟𝑒𝑣𝑖𝑜𝑢𝑠 is equation adjust weight in the part and between of values 0 ≤ ∝ <1. 

Then,∝ ∆𝑤𝑝𝑟𝑒𝑣𝑖𝑜𝑢𝑠 is adjust weight in the part for fixed weight by set. 
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 The momentum is inertia of maximum and adjust weight in the present ∆𝑤𝑐𝑢𝑟𝑟𝑒𝑛𝑡 for adjust 

movement direction in the past. This momentum is backpropagation by average exponential of adjust 

total in the past shows equation as (9). 

∆wcurrent = ∑ akn
k=0 ( 

∂SSE

(∂wcurrent)−k) )
)                                           (9) 

 Where 𝑎𝑘 is adjust weight maximum and ∝ is reduced.  By adjust weight final ∝=0.  Then, 

composition disappear.  However, the mean square error ( MSE)  values can be used to model 

performance in period with that of a validation period as well as to compare model performance to that 

of the other predictive models. Define as (10). 

MSE =   
1

2
 ∑ ∑ (dp,k − op,k)

2
k∈outputsp∈P                                          (10) 

 From table 1. When, we have used to learning rate equal to 0.35 and momentum equal to 0.25. 

Then, neural network has found mean square error (MSE) equal to -1.77 and neural network of the node 

ninth. Learning rate has equal to 0.10, momentum equal to 0.50. Then, MSE equal to -1.92 and neural 

network has found number twenty- five of learning rate equal to 0.20 and momentum equal to 0.60. 

Then, MSE has calculated equal to -2.00.  Next, step of neural network number one used learning rate 

equal to 0.30 and momentum has calculated equal to 0.70.  It’s found MSE equal to -3.07.  The neural 

network has calculated the fourth and the fifth used learning rate equal to 0.40 and momentum equal to 

0.80 by MSE equal to -3.56 from results of neural network number thirty-one.  Finally, learning rate 

equal to 0.50 and momentum equal to 0.90.  The results of neural network of number twenty- six and 

MSE equal to -2430.55. 

 The definition has cretiria conditional of DHF outbreak of factor using ANN prediction in 

northeast of Thailand has defined as follows four conditions. 

This is condition 1, if 0 ≤ MSE <0.25 classified as outbreak level at the initial stage, step 1 

Condition 2, if 0.25 ≤ MSE <0.50 is classified as outbreak level at the initial stage, step 2 

Condition 3, if 0.50 ≤ MSE <0.75 is classified as outbreak level at the initial stage, step 3 

Condition 4, if MSE ≥ 0.75 is classified as outbreak level at the initial stage., step 4 

Finally, we have presented conclusions and future work including of learning rate of error for 

neural network. 

 

4. Conclusion  
An artificial neural network for DHF outbreak has prediction of error by calculate use algorithm 

neural network.  We found method of neural network are process factors of dengue fever including of 

supervised learning and feed forward, if can input data are process and result of output. Then, this model 

has calculated function which momentum has backpropagation by average exponential of adjust total. 

Which has used of numbers of learning rate and momentum including of (n = 0.35, 0.1, 0.2, 0.3, 0.4, 

0.5), (∝ = 0.25, 0.5, 0.6, 0.7,0.8,0.9). The result of ANN finds mean square error (MSE) equal to -1.77 

uses of n=0.35 and ∝ = 0.25, can be define has results of DHF outbreak of factor using ANN prediction 

can define as If 0 ≤ results <0.25 classified as outbreak level at the initial stage, step 1 because of, data 

factors are described for result analysis of period 2007-2016.  This conclusion is result of node 9 to 

optimize more than node 1 and the other node. Therefore, n=0.5 and ∝ = 0.9 can be calculate of MSE 

equal to -2430.55 of node 26.  With comparison is MSE between node 9 and node 26 can be describe 

model cannot is effect of DHF outbreak in northeast of Thailand.  This model is accurate to more than 

80%. In the future, we have presented deep learning of ANN algorithm.        
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