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Abstract—Ability to adapt to different surroundings 

through learning is one of the best human traits. Learning 

itself is a challenging task that requires brain to process the 

related information so that the activities can be correlated to 

each other. An interesting observation is human can strive to 

be better at many physical tasks through repeated exercise of 

the tasks. Even, many athletes will first visualize all the 

exercise events inside their brain before performing them. 

Hence, there are unique patterns in the brain signals when a 

test subject performing a new task compared to the routine 

ones. This goal of this paper is to classify the brain signals into 

either a new or routine task by using convolutional neural 

networks (CNN) approach. Four layers of CNN and three 

layers of fully connected networks are used to map the 

electroencephalography signals to the task classification. The 

results show that the proposed algorithm achieved 0.7956 

classification accuracy. This algorithm is useful for assessing 

the skill level that can be used as hiring evaluation tool. The 

architecture can be improved by using Siamese networks to 

better classified the test subject experience. 
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I. INTRODUCTION  

Electroencephalography (EEG) is a non-intrusive 
approach to measure brain activities that depends on the 
region where the signals are originated. It is a good sensor to 
measure human reaction to various sensory input. Hence, it is 
suitable for the application that requires assessment on the 
skill level proficiency. In general, the ability to mentally 
visualize tasks before performing them is a good indication 
on skill adeptness level. People who never perform a certain 
task will have difficulty in visualizing its process flow. 
Hence, EEG signals can be used to assess the level of skill 
proficiency in doing a specific task, which is useful for 
industrial hiring. Therefore, the goal of this paper is to 
classify EEG signals of the test subjects to determine either 
the task is either a new or routine using deep learning.  

II. METHODOLOGY 

Convolutional Neural Networks (CNN) approach as in 
[1] is used to classify the EEG signals. The full networks are 
shown in Figure 1 with four layers of CNN and three layers 
of fully connected components. The EEG signals are first 
transformed into frequency domain signals through fast 
Fourier transform. The signals are then segmented according 
to the theta, alpha and beta ranges. Since 14-rod setup is used 
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Figure 1. Networks architecture 

to record each test subject reaction, the resultant signals will 
be 14x3 size, which are then interpolated into 3-channel 
image of 28x28x3. Scores for each data are then obtained 
from the network’s output based on the interpolated images. 

III. RESULTS AND DISCUSSION 

The database from [2] is used to validate the proposed 

algorithm. Adam optimizer [3] with a cross entropy loss 

function is used to train the networks. Training and testing 

data are split according to the ratio of 4:1. The results show 

that the proposed method achieved higher accuracy of 

0.7956 compared to the method in [2] with accuracy of 

0.7599. The results were obtained with 128 samples of 

minibatch training with 200 epochs.   

IV. CONCLUSION 

In conclusion, the proposed method has improved the 
existing method performance through the introduction of 
batch normalization and better backpropagation optimizer.  
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