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ABSTRACT 

 
Artificial neural network is one method that can be 

used to classify a data.Metode artificial neural 

networks are often used to classify diseases 

including Backpropagation and Radial Basis 

Function. Backpropagation use error values to 

change the weight - the weight in two directions, 

namely toward backward and forward so that it gets 

a good output. Radial Basis Function undergo two 

stages of learning with supervised and unsupervised. 

Diabetes is a common disease suffered by the 

community. Diabetes is divided into two types of 

diabetes mellitus insulin and non-insulin diabetes 

mellitus. Handling each - each type of diabetes is 

different - different, the need for examination early 

age so that every patient with diabetes mellitus had 

been treated in accordance with the type of diabetes 

in the suffering. 

Based on the results of tests performed superbly 

radialbasis method function has a value which is 

less than the error propagation method. 

 

Keywords: Backpropagation, Radial Basis Function, 

k-fold cross validation 

 

 

1. PRELIMINARY 

Identifying characteristics of an object is one way to 

describe or classify a particular group of data based 

on similar characteristics that exist in an object. 

How to perform a classification one can use the 

method of artificial neural networks. Artificial 

neural network method that is often used to classify 

diseases including Backpropagation and Radial 

Basis Function. Both methods have respective 

characteristics - each within the classification. 

Backpropagation use error values to change the 

weight - the weight in two directions, namely toward 

backward and forward so that it gets a good output. 

Radial Basis Function undergo two stages of 

learning with supervised and unsupervised, 

unchecked mean there are other algorithms to aid in 

the learning process to determine the needs in the 

learning process and perform radial basis function 

algorithm for further processing in the learning 

process. 

Since the method of Backpropagation and Radial 

Basis Function is often used for in classification of 

disease. Diabetes mellitus require classification in 

order to conduct follow-up obtained the appropriate 

treatment based on the classification of types of 

diabetes mellitus. 

 

1.1 Backpropagation Neural Network 

Backpropagation Neural Network is a supervised 

learning algorithm and is typically used by 

perceptron with many layers to change the weight - 

weight that is connected to neurons - neurons that 

exist in the hidden layer. Algorithm backpropagation 

neural netwrok using the error output to change the 

value of weight - weight in a backward direction 

(backward). To get this error, advanced propagation 

phase (forward propagation) must be done first. 

 

1.2 Radial Basis Function 

     Radial Basis Function Network is one example of 

a neural network with many layers to the direction 

of propagation of advanced learning (Multilayer 

feedforward neural). The network has three pieces 

of coating the layer of input, hidden and output. In 

the Radial Basis Function, there is only one hidden 

layer pieces only. 

Radial Basis Function is memiliji value maksismum 

1, which occurs when the received input value is 0 

(the distance between the weights with input 0, so 

that when the distance between the weights with 

input berkuran, this function will generate greater 

output. Umunya activation function Radial Basis 

Function use Gaussian and linear function of the 

output layer. Here tends Gaussian activation 

function: 

𝜑   𝑥 − 𝑐𝑖    = 𝑒𝑥𝑝  
 𝑥− 𝑐𝑖 

2

2𝜎𝑗2
   

Where : 

 x = input 

ci = data centers to - i, i = 1, 2, ..., n 

𝜎𝑗 2 = standard deviation to - j, j = 1, 2, ..., n 

n = many data centers 
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2.3 Accuracy Testing 

      To measure a test can be done by calculating the 

difference between the data calculation results with 

actual destination data. Difference in magnitude 

(size error testing) the test data to the actual data 

that happened a penring of data to assess the 

accuracy of a test method. By comparing the size of 

the error several methods of testing, will be obtained 

which method has the size of the smallest error, so 

that the value of the test can be used as a reference 

in determining the need - a need which is to come. 

There are some errors in the size of the testing, 

among others. 

Root Mean Squared Error (RMSE) 

RMSE is the square root of the mean value error 

with the following equation: 

𝑅𝑀𝑆𝐸 =   
 (𝑋𝑡− 𝐹𝑡 )2𝑛
𝑖=1

𝑛
  

RMSE is an alternative method to evaluate the 

forecasting techniques. RMSE is the average - 

average square of the difference value of the 

estimated value of a variable observation. If the 

value of the smaller RMSE then estimate the model 

or the variable semakain valid. Notation basis of the 

above equation are summarized as follows: 

Xt = actual value in period t 

Ft = value testing in period t 

Xt - Ft = value testing error 

n = number of data 

  

2. RESEARCH 

In this case the two methods among the methods 

Backpropagation and Radial Basis Function 

measing - each doing the learning and testing were 

done for performance comparison tuajuan know 

which one is better. 

 

2.1 Backpropagation Algorithm Method 

The algorithm method BackpropagationNeural 

Network: 

Assigning weights (w), learning rate (), the 

maximum epoch (MaxEpoch). 

Determining the weight initialization (take a random 

value that is small enough) 

The initial weight input to the hidden layer [vij] 

The initial weight bias to the hidden layer [v0j] 

The initial weight hidden layer to the output layer 

[wj] 

The initial weight bias to the output layer [w0] 

Work steps - these steps during a stop condition 

appreciating FALSE: 

For each -tiap input layer that will do the learning, 

working on: 

feedforward: 

Step 1: calculate the value derived from the input 

signal to the kehidden layer using the equation: 

𝑧𝑖𝑛 𝑗 =  𝑣0𝑗 +  𝑥𝑖
𝑛
𝑖=1 𝑣𝑖𝑗    

Where : 

𝑧_𝑖𝑛𝑗= the value of the input to the hidden layer 

𝑣0𝑗= initial weight bias input to the hidden layer 

𝑥𝑖    = the value of the input layer; 

x1= height 

x2 = weight 

x3 = tension 

x4 = blood sugar before the fasting (GDP) 

x5 = blood sugar after fasting (GDPP) 

𝑣𝑖𝑗 = initial weight value hidden layer to the hidden 

layer 

Step 2: calculate the activation function in the 

hidden layer signals using the equation: 

𝑧𝑗 = 𝑓  𝑧𝑖𝑛 𝑗   

Where : 

z_j = activation value in the hidden layer 

𝑓(𝑧𝑖𝑛 𝑗 ) = Binner with the sigmoid function f (x) of 

the input values in the hidden layer 

Step 3: calculate the value of the hidden layer to the 

output layer using the equation: 

𝑦_𝑖𝑛𝑘 =  𝑤0𝑘 +   𝑧𝑗
𝑛
𝑖=1 𝑤𝑗𝑘   

Where : 

𝑦_𝑖𝑛𝑘= the value of the hidden layer to the output 

layer 

𝑤0𝑘= bias in the hidden layer to the output layer 

𝑧𝑗= activation value in the hidden layer 

𝑤𝑗𝑘 = weights in the output layer 

Step 4: calculate the activation function in the 

output layer using the equation 

𝑦𝑘 = 𝑓(𝑦_𝑖𝑛𝑘)  

Where : 

𝑦𝑘= value at the output layer activation 

𝑓(𝑦_𝑖𝑛𝑘)= Binner with the sigmoid function f (x) 

using the value of the hidden layer to the output 

layer 

Step 5: checking the value of the error in the output 

layer using the equation 

𝑒𝑟𝑟𝑜𝑟𝑘 = 𝑡𝑘 − 𝑦𝑘   

Where : 

𝑒𝑟𝑟𝑜𝑟𝑘= value error at the output layer 

𝑡𝑘= target value output 

𝑦𝑘= value at the output layer activation 

Step 6: calculate the value of the square error with 

equations 

Squared error = error 

Where : 

Squared error = 𝑒𝑟𝑟𝑜𝑟𝑘
2  

Squared error = value error at the output raised to a 

power of two 

backpropagation 

Step 7: calculate the error information in the output 

layer to the equation 

𝛿𝑘 =  𝑡𝑘 − 𝑦𝑘 𝑓
′(𝑦_𝑖𝑛𝑘)  

Where : 

𝛿𝑘   = nilai informasi error pada output layer 

 𝑡𝑘 − 𝑦𝑘  = nilai error pada output layer 
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𝑓 ′(𝑦_𝑖𝑛𝑘)    = the value of the derivative of the 

sigmoid equation Binner with f (x) of the hidden 

layer to the output layer 

Step 8: calculate the correction weight to correct the 

value wjk with equation 

∆𝑤𝑗𝑘 = 𝛼 ∗ 𝛿𝑘 ∗ 𝑧𝑗     

Where : 

∆𝑤𝑗𝑘 = corrected value of the hidden layer to the 

output layer 

α = learning rate 

𝛿𝑘= the value of the error information in the output 

layer 

Step 9: calculate the bias correction remedy fix w0k 

value to the equation 

∆𝑤0𝑘 = 𝛼 ∗ 𝛿𝑘   

Where : 

∆𝑤0𝑘= the value of the refractive correction on the 

output layer 

α = learning rate 

𝛿𝑘= the value of the error information in the output 

layer 

Step 10: calculate the correction of the output layer 

to the hidden layer using the equation 

𝛿_𝑖𝑛𝑗 =   𝛿𝑘
𝑚
𝑘=1 𝑤𝑘𝑗   

Where : 

𝛿_𝑖𝑛𝑗  = corrected value of the output layer to the 

hidden layer 

𝛿𝑘= the value of the error information in the output 

layer 

𝑤𝑘𝑗 = value hidden layer to the output layer 

Step 11: calculate error correction information by 

using the activation of the hidden layer using the 

equation 

𝛿𝑗 = 𝛿_𝑖𝑛𝑗 ∗ 𝑓
′(𝑧_𝑖𝑛𝑗 )  

Where : 

𝛿𝑗  = correction of an error in hidden layer 

information 

𝛿_𝑖𝑛𝑗  = nilaikoreksi output layer to the hidden 

layer 

𝑓 ′(𝑧_𝑖𝑛𝑗 ) = value of derivative sigmoid Binner using 

f (x) the value of 

input leading to the hidden layer 

Step 12: calculate the correction weights to improve 

the value equation vijdengan 

∆𝑣𝑗𝑘 = ∝ 𝛿𝑗𝑥𝑖   

Where : 

∆𝑣𝑗𝑘  = correction weights from the hidden layer to 

the output layer 

α = learning rate 

𝛿𝑗= correction information in the hidden layer 

𝑥𝑖= initial weight in the input layer 

Step 13: calculate the refractive correction of the 

input layer to the hidden layer using the equation 

∆𝑣0𝑗 =∝ 𝛿𝑗    

Where : 

∆𝑣0𝑗= correction bias value from the input to the 

hidden layer 

α = learning rate 

𝛿𝑗= correction information in the hidden layer 

Step 14: calculate the bias value improvement and 

weight of each - each output using the equation 

𝑤𝑗𝑘  𝑏𝑎𝑟𝑢 =  𝑤𝑗𝑘  (𝑙𝑎𝑚𝑎) +  ∆𝑤𝑗𝑘   

Where : 

𝑤𝑗𝑘  𝑏𝑎𝑟𝑢 = new weight value on a hidden layer to 

output 

𝑤𝑗𝑘  (𝑙𝑎𝑚𝑎)= the value of the old weights of the 

hidden layer to output 

∆𝑤𝑗𝑘  = correction weight to the hidden layer to 

output 

Step 15: calculate the bias improvement of output to 

hidden layer using the equation 

𝑣𝑖𝑗  𝑏𝑎𝑟𝑢 = 𝑣𝑖𝑗  𝑙𝑎𝑚𝑎 +  ∆𝑣𝑖𝑗   

Where : 

𝑣𝑖𝑗  𝑏𝑎𝑟𝑢 = new bias value from the input to the 

hidden layer 

𝑣𝑖𝑗  𝑙𝑎𝑚𝑎 = the value of the old bias from input to 

hidden layer 

∆𝑣𝑖𝑗  = value bias correction of inputlayer to the 

hidden layer 

For testing the Backpropagation network 

feedforward just going through a phase that is 

through 

Step 1: calculate the value derived from the input 

signal to the kehidden layer using the equation: 

𝑧_𝑖𝑛𝑗 =  𝑣0𝑗 +  𝑥𝑖
𝑛
𝑖=1 𝑣𝑖𝑗   

Where : 

𝑧_𝑖𝑛𝑗= the value of the input to the hidden layer 

𝑣0𝑗= initial weight bias towards the hidden 

layerdari input training data 

𝑥𝑖= the value of the input layer of the test data 

𝑣𝑖𝑗 = initial weight value hidden layer to the hidden 

layerdari training data 

Step 2: calculate the activation function in the 

hidden layer signals using the equation: 

𝑧𝑗 = 𝑓  𝑧𝑖𝑛 𝑗   

Where : 

𝑧𝑗= activation value in the hidden layer 

𝑓(𝑧𝑖𝑛 𝑗 )= Binner with the sigmoid function f (x) of 

the input values in the hidden layer 

Step 3: calculate the value of the hidden layer to the 

output layer using the equation: 

𝑦_𝑖𝑛𝑘 =  𝑤0𝑘 +   𝑧𝑗
𝑛
𝑖=1 𝑤𝑗𝑘   

Where : 

𝑦_𝑖𝑛𝑘= the value of the hidden layer to the output 

layer 

𝑤0𝑘= bias in the hidden layer to the output 

layerdari training data 

𝑤𝑗𝑘 = weight of the lining of training data outputdari 

Step 4: calculate the activation function in the 

output layer using the equation 

𝑦𝑘 = 𝑓(𝑦_𝑖𝑛𝑘)  

Where : 

𝑦𝑘= value at the output layer activation 
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𝑓(𝑦_𝑖𝑛𝑘)= Binner with the sigmoid function f (x) 

using the value of the hidden layer to the output 

layer 

Step 5: checking the value of the error in the output 

layer using the equation 

𝑒𝑟𝑟𝑜𝑟𝑘 = 𝑡𝑘 − 𝑦𝑘   
Where : 

𝑒𝑟𝑟𝑜𝑟𝑘= value error at the output layer 

𝑡𝑘= target value output 

𝑦𝑘= value at the output layer activation 

Step 6: determination of the classification error by 

comparing the results with values thershold 

 

2.2 Algorithm Radial Basis Function 

Unsupervised learning phase 

For the classification of data at this stage 

unsupervised learning algorithm, K - means. At this 

stage it will diapatkan center center cluster also 

called the center, of the center - the center will be 

obtained width (widht) cluster. The following stages 

of the algorithm K - means. 

Determine the number of cluster centers 

Specify the cluster centers randomly 

Calculate the distance of each data available to 

each cluster center. 

Distence space or distance between two points is 

calculated using the formula defined Eucledian: 

𝐷12 𝑥2 − 𝑥1 =   𝑥2 − 𝑥1 =    (𝑥2𝑗𝑥1𝑗 )2𝑝
𝑗=1   

Where: p = dimension of data 

Group data based on the minimum distance to the 

cluster center 

Calculate new cluster centers with a way to classify 

the data bersdasarkan minimum distance. From 

each cluster center. Calculation of a new center 

cluster obtained using the equation: 

𝑣𝑖 =  
 𝑥𝑗
𝑛𝑖
𝑗=1

𝑛𝑖
  

Where: vi = pisat from cluster to cluster - i 

Xj = Data input which is a group to - i 

Ni = the number of data groups to - i 

Repeat steps - up to 2 - 5 until no change in the data 

group based on the minimum distance to the cluster 

center 

After determining the center cluster above, can be 

continued circuitry determines the width of the 

cluster. Here is the formula to determine the width 

of the cluster: 

𝑟 =  
𝑑𝑚𝑎𝑥

 𝑗𝑢𝑚𝑙𝑎 ℎ  𝑐𝑒𝑛𝑡𝑒𝑟  
  

Where d_max is the maximum distance from the 

center within each cluster. Here is the formula to 

find d_max: 

 

𝑑𝑚𝑎𝑥 =   (𝑣𝑖 − 𝑣𝑗 )2  

Supervised Learning Stage 

The weights in the learning process Radial Basis 

Function network is obtained through supervised 

learning phase. In this tahp will repair the weights, 

where the output data are set (actual data). Repair 

weight will determine the output of Radial Basis 

Function. Here is the learning stage process in 

determining the weights: 

For each vector himpunana learning, ualangi step 1 

-3 

Take the input vector xi of learning himpunana 

Calculate the output of the hidden layer neurons 

simultaneously shown as vectors h 

ℎ𝑗 = 𝑒𝑥𝑝  
 (𝑥𝑖−𝑐𝑗 )2𝑛
𝑖=1

2𝑟2    

Where: x = Data 

c = center 

r = width 

Calculate the network output vector y. The following 

equations are looking for y: 

The general form of the RBF is: 

𝑦 = 𝑓 𝑥 =   𝑤𝑖ℎ𝑗
𝑛
𝑖=1   

Calculate the error between the output target. 

Repeat steps 1-4 samapai prescribed limit has been 

exceeded. 

For the improvement of weight, compared with a 

target vector t y. Sesauikan each weight w in one 

direction, thereby reducing the difference. 

 

Here is a gradient descent algorithm: 

𝑤𝑗  𝑛 + 1 =  𝑤𝑗  𝑛 +∝ (𝑡𝑖 − 𝑦𝑖)ℎ𝑗   

Where : 

wij = weights between the hidden layer neuron i and 

neuron output layer 

α = learning rate 

tj = target or desired output of neuron j in the output 

layer 

yj = output neuron j in the output layer 

hj = output layer is hidden 

  

 

3. CLOSING 
      Under the plan the tests 1 and 2 can be deduced 

that the best parameter values for the method of 

backpropagation and radial basis function in 

determining the classification of diabetes mellitus is 

the learning rate parameter of 0.1 and parameter 

epoch of 100. In cross validation test can be 

concluded that the method of radial basis function 

has good accuracy compared with propagation 

method in classifying diabetes mellitus. With the 

value of accuracy obtained by the method of radial 

basis function of 67.5% while the value akurasiuntuk 

method of propagation by 60%. Therefore, in the 

case of the classification of diabetes mellitus using 

backpropagation and radial basis function can be 

concluded that the radial basis function method is 

better than the method of propagation in the case of 

the classification of diabetes mellitus. 
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