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Robotic Prosthesis with Brainwave Control
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Abstract: The field of Robotics has a speedy growth in order to make people's life easy. There different kinds of
machines designed and produced in this specific field to aid the specially abled people facing issues like poor
vision, broken legs or arms, body part dislocation etc. Thus, to surmount the given issue, we are producing a
robotic arm so as to increase its utility for the people in the mentioned category. The project targets to construct
an arm which shall be operated straight by human brainwaves. These brainwaves will be discerned by using
EEG (Electroencephalogram) technology. People who are specially abled are the prime foci behind the project.
They can make use of the robot arm to take control over various actions which are impossible for them.
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I.  Introduction
The early prosthetics were normal and simple which were not movable or rather were just hooks or

pegs. Further advancement in this field enabled the movementl. The major demerit of this technology was that
they were nowhere close to a normal human arm. With further advancement it became more and more realistic

and thus myoelectric was developed. Myoelectric was dependent on nerves to be intact and were costly2’3. If the
nerves were damaged then Myoelectric was of no use.
But what if the brain signals would be readily available at the sources? But the reading of the signals

from the brain would require many electrodes to be placed on the brain. Here the BCI came as a savior4. The
basic significance of BCI is that patterns produced by the user brain logic corresponding commands. The best,
economically favorable way of acquisition of brain waves is using the EEG technology. It carries a great
significance as dangerous surgeries and implants can be avoided by using this technology.

The waves from brain are realised by EEG headset which is kept the head of the person. These signals
are then sent using Bluetooth to PC/laptop where they are processed on MATLAB platform. Then corresponding
command is delegated the arm to process and perform action

Il. Literature Survey
After going through different research papers related to our topic we found out that the last century of
neurobiology analysis has greatly amplified our information regarding the brain and notably, the electrical
signals given by neurons which are fired inside the brain. If a detector is inserted on the cutis, the patterns as well

as frequencies of the electrical signals can be calculated 56 we will be using an electroencephalogram headset
for this purpose. The following is a list of the generally- known frequencies that are created by assorted activities

in the brain. /8.9

Frequencies:

Delta: 0.1 Hz - 3 Hz — Deep, dreamless, non-rapid eye movement sleep, unconscious

Theta: 4 Hz - 7 Hz — Instinctive, memory, imaginary, dream

Alpha: 8 Hz - 12 Hz — Relaxed, calm, conscious

Low Beta: 13 Hz - 15 Hz — Formerly SMR, relaxed yet concentrated, mixed

Midrange Beta: 16 Hz - 20 Hz — Thoughts, aware of self and surroundings

High Beta: 21 Hz - 30 Hz — being alert, agitated The fundamental frequencies of the human EEG waves are:
Delta: the frequency is 3 Hz or below. It generally has the highest amplitude and the waves are the

slowest. It is distinctive as the dominant beat in newborns up to one year and in the third and fourth stages of

sleep.

ocoupwdE

Theta: has a frequency of 3.5 to 7.5 Hz and is classified as balanced action. It is typically seen in teens
and in sleep, although irregular in awake grown-ups.
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Alpha: recurs somewhere around 7.5 and 13 Hz. It is typically found in the back regions of the head on
every side, being more enough on the overwhelming side. It appears when the eyes shut, and also while
unwinding, and disappears when opening the eyes or alarming by any component (considering, figuring).

Using such attention and meditation signals the “ROBOTIC ARM?” can be controlled

I11. Technical Specifications
Block Diagram Specifications
Figure 1: Robotic Prosthesis Block Diagram
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Neuro signal is a signal which is related to the brain. Human brain continuously sends brain wave
signal for each individual thought. The different frequency range of brain signal is regarding thoughts. There are

numerous neurons in the human brain each generates some electric voltage fields10:11,12 The average of these
voltage fields creates an electrical reading. These readings are delegated to EEG headset. The basic approach to
get the neuro-signal information is electroencephalogram (EEG), which is a way of measuring and recording
neuro-signal with the help of electrodes placed on the scalp. EEG records electrical activity produced by the
brain. Such information is later given to the Pc/laptop connected. The program is been written for various
movements of the arm in Arduino. Arduino relates to the corresponding laptop/pc. Arduino controls servo motors
which are placed inside prosthetic arm. Servo motors serve as joints in the arm. They are mostly used when
accurate shaft movement is required. They provide a moderate amount of torque, low speed, and accurate

position. Such motors are best suited for the arm.13,14,15
Working

Figure 2: Circuit diagram of Robotic Prosthetic Arm
LL298N Motor Driver
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Detection of the signal
The EEG headset is worn around the forehead region. It is worn on the forehead and covers the entire

front region of the brain. The headset is connected to the PC via Bluetooth 16,17,18 The EEG signals are
upraised by the headset. Additionally, the blink of an eye is also perceived as a command. These signals are sent
to the laptop. The EEG waves are read by the Mind wave software, while filtering is done on the blink waves
using MATLAB.
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Decoding the signal

The Mind wave application in the laptop is used for reading the EEG waves. Assortedd types of EEG
waves are decoded and graphically represented on the Mind wave interface. Of these, two wave levels -
Attention level and meditation level - are required for the robotic arm. The Alpha waves (8-12 Hz) signify the
meditation level, while the low Beta (13-15 Hz) and midrange Beta (16-20 Hz) signify the Attention level.

Based on the values of these signals, Mind wave sends commands to the Robotic arm.19,20,21

Robotic arm

Once the signal is filtered out in MATLAB it is further passed on to Arduino by Bluetooth. Here the
Bluetooth module HC-05 is used for communication between the arm and PC/Laptop. The electrical data is
received by the HC- 05 Bluetooth module and is given to Arduino. Here we are using a normal Arduino board
22

The Arduino is programmed such that on a particular signal the VVcc will go high i.e +5V Vcc and the
+5 V Vcc signal will be passed on to the L298N motor driver circuit. As we servo motors operate on +12V and
the Arduino output is only +5 V. Hence, we require the motor driver circuit to drive the servo motors according
to the needs.

IV. Conclusion

The proposed arm anchors technological advancement and human interfacing. This gives it great
potential in many applications whether concerning physio medical field or not. On one hand, among health care,
the idea could be expanded to other body parts as well as to patients having other dysfunctional nerve damage.
Whereas, various sectors can utilize many features of the proposed arm. Within the health care field, there exists
a class of patients who need extra help with their daily lives. This includes elderly people, people under
rehabilitation, and people with restricted movability, etc. This may vary from cooking to assistance with bathing
or dressing. Many industries employ robots in the manufacturing process, many of which can create use of a
changed version of the planned arm. For some applications, the arm can be customized to perform a chain of
pre-determined actions and tailored with zealous sensors, actuators and algorithms. In addition, connecting the
arm to the net, and making it part of an Internet of Things network (IOT) will increase the performance and
productivity of many industry applications. A first paradigm is meant, designed and is beneath check. The
testing requires foresightful teaching session to first construct a user-reliant library of cerebral activity model
and secondly, to get the user more well-versed with the arm.
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