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Abstract— This paper describes the development of a 

brainwave controlled Skateboard. The main objective of this 

project is to construct a Skateboard which can be directly 

controlled by the brain without requiring any physical 

feedback as controlling input from the user. The method 

employed in this paper is the Brain-computer Interface (BCI), 

which enables direct communication between the brain and 

the electrical Skateboard. The best method for recording the 

brain’s activity is electroencephalogram (EEG). EEG signal 

is also known as brainwaves signal. The device that used for 

capturing the EEG signal is the sensitive EPOC headset. This 

headset is able to transmit the EEG signal wirelessly via 

Bluetooth to the PC (personal computer). 
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I. INTRODUCTION 

A. Electroencephalography (EEG): 

Electroencephalography (EEG) is an electrophysiological 

monitoring method to record electrical activity of the brain. 

It is typically non-invasive, with the electrodes placed along 

the scalp, although invasive electrodes are sometimes used in 

specific applications. EEG measures voltage fluctuations 

resulting from ionic current within the neurons of the brain. 

In clinical contexts, EEG refers to the recording of the brain's 

spontaneous electrical activity over a period of time, as 

recorded from multiple electrodes placed on the scalp. 

EEG is most often used to diagnose epilepsy, which 

causes abnormalities in EEG readings. It is also used to 

diagnose sleep disorders, coma, encephalopathies, and brain 

death. EEG used to be a first-line method of diagnosis for 

tumors, stroke and other focal brain disorders, but this use has 

decreased with the advent of high-resolution anatomical 

imaging techniques such as magnetic (MRI) and computed 

tomography (CT). 

 It is further divided into two groups: 

1) The invasive where implanted electrodes within the 

patient's skull, that despite natural complications related, 

it is for the fact that the signal can focus, distinguishing 

an area brain-specific;  

2) Non-invasive, which record electrical potentials from the 

scalp, through conductor pairs silver electrodes, which 

are used to read the electrical signals. The small 

differences in voltage between electrodes typically 

register values between 30 and 100 microvolt’s at which 

normally they must be amplified. The electrical activity 

occurs when neurons they communicate. The simplest 

event is known as action potential, and relates to a 

download caused by the quick opening and closing of ion 

channels Na + (sodium) and K + (potassium) in the 

membrane of the neuron. If the membrane is depolarized 

to a certain threshold, the neuron fires. Following these 

discharges over time reveals brain activity. 

II. BRAIN WAVES 

The signals obtained through an EEG, can be decomposed 

into five waves with different characteristics. 

A. Delta:  

These waves ranging from 0.5 to 4 Hz waves are slower and 

are present as one person sleeps. The production of these 

waves in the waking state, relates to defects physical in the 

brain. The physical movement may cause artificial delta 

waves, but analysis instant, just by observing primary EEG 

records this can be verified or discarded. 

B. Theta: 

 It fluctuates between 4 and 7.5 Hz, are linked to inefficiency 

and daydreaming. Further usually they related to access to 

material brain and unconscious states of deep meditation. 

Wave’s theta lower frequencies represent the thin line 

between being awake or sleep state. Theta arises from 

emotional stress, especially the frustration or disappointment. 

High levels of theta are considered abnormal in adults, and 

they are also related to attention deficit hyperactivity 

disorder. 

C. Alpha: 

They range from 8 to 13 Hz, are slower and associated with 

relaxation and disconnection. Think about something 

peaceful with closed eyes gives an increase in alpha activity. 

Somehow these waves indicate a relaxed alpha state of 

consciousness, without attention or concentration. 

D. Beta:  

You are in the frequency range between 14 and 26 Hz, but 

often divide them into beta low and high beta to get a more 

specific analysis. The waves are small and fast, associated 

with focused concentration. When he resists or suppresses the 

movement, or resolve a mathematical task there is increased 

activity of beta waves. A state of panic It can also cause an 

increase in the level of beta waves. 

E. Gamma:  

These waves are in the range of frequencies higher than 30 

Hz Its amplitude is small, and its occurrence is rare, so is the 

related to certain brain diseases. It is believed to reflect the 

awareness mechanism. Gamma and beta waves have been 

together associated with attention, perception and cognition. 

Generally, an EEG has a very poor spatial resolution and low 

signal to noise ratio (Signal to Noise Ratio, SNR) of any 

evoked response, as is embedded in a background permanent 

activity. 

III. MINDWAVE 

The MindWave device, developed by the manufacturer 

Neurosky (www.neurosky.com) allows obtaining EEG 

signals through a headset interface type that is placed on the 

head and powered by a 1.5 V battery AAA. It uses a wireless 
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interface to communicate with and the computer acquires 

signals through passive biosensors connected to an electrode 

transmitted through the nerve endings to muscles and organs 

to meet specific functions conscious and unconscious level. 

It is expected then that if the brain activity can be measured 

and processed is then possible to recognize the stimuli that 

generate and also play it. There are several 

electroencephalography devices that allow monitoring brain 

activity. At present, already they have developed devices that 

include from one electrode, used in simple brain-computer 

interfaces, even those that cover the entire skull with a mesh 

of sensors, such as those used in clinical applications 

collecting potential Evoked in different areas of the cerebral 

cortex. However, considering the portability and a possible 

application of these devices for daily and continuous use, 

ideally the device is comfortable and easy placement and 

removal. 

IV. HARDWARE ARCHITECTURE 

The Neurosky EEG Headset is equipped with built in 

Bluetooth protocol stack that controls any paired device 

which is a microcontroller in this case. This is further 

interfaced to a skateboard and controlled as per the desired 

application and need. All of these components will work 

together to achieve the ultimate goal of making the skate 

move. Shown in the following figure is flow diagrams 

(figures 3.1); that is a diagrammatic representation of how 

each component looks like and a summary of what each part 

does. 

 
Fig. 3.1: hardware architecture 

A. Skateboard: 

Making the deck, or wooden board, only requires a basic 

knowledge of carpentry, a jigsaw, a skateboard mold, and a 

vacuum press, but even these can be made at home with a 

little patience. While professional looking boards are hard 

without professional equipment. Before programming 

anything, its a must to build the chassis for the skateboard. 

Basically it’s the structure with two box type DC gear motors 

in the back and one 360 degree wheel in the front for moving 

in the direction. Figure3.2 shows the design of the view of 

chassis. The main parts to build a skateboard are, 

1) wheels  

2) Deck 

3) L brackets 

4) Nut and bolts 

5) Screws 

 
Fig. 3.2: Skateboard Assembly 

B. Microcontroller & Bluetooth Interface: 

Communication between Bluetooth module (HC-05) to 

NeuroSky MindWave headset is necessary to establish a 

complete link for controlling the end application. This is done 

by interfacing the Bluetooth module with Arduino 

microcontroller as depicted in figure 3.3. 

 
Fig. 3.3: Microcontroller and Bluetooth device interface 

V. SOFTWARE ARCHITECTURE 

By using the BMI device, the EEG signals are processed and 

converted into mental command. According to the mental 

command (e.g. forward, left...) obtained, the output electrical 

signal is sent out to the electrical skateboard to perform the 

desired movement. Computer software is developed for 

translating the EEG signal into mental commands and 

transmitting out the controlling signal wirelessly to the 

electrical Skateboard using Bluetooth wireless protocol. 

VI. RESULTS 

Figure 4.1 illustrates the attention values after processing. 

The interface contained buttons for user to control the 

program. At the start the attention values were zero which 

shows the headset is in paired mode but it is not placed 

properly on the head. If it fits properly then it will give the 

non-zero attention values. 
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Fig. 4.1: Attention values on serial communication window. 

For controlling the skateboard ranges are 

constrained if attention is in the range of 0-20 which then 

halts. If attention is in the range of 61 to 100 then skateboard 

moves forward. If attention is in the range of 21-60 then 

skateboard moves reverse. 

VII. CONCLUSION 

This experiment shows that it is possible to analyze the EEG 

waves using mind wave mobile BMI device and further can 

be used to trigger a variety of tasks merely depend on a binary 

signal. These waves exhibit a constantly varying behavior in 

terms of frequency that makes possible to trace the 

differences that occur during variety of mental activities like 

attentation, meditation, anxiety etc.  
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