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Abstract: As the field of robotics grows, robotic arms are becoming more and more popular among the specially 

abled people. The robotic arms controlled directly by brainwaves, or mind-controlled robotic arms as they are 

called, can carry out a wide range of actions and can greatly improve living conditions for the user. However, 

most of these arms can only carry out voluntary functions, involuntary (reflex) actions cannot be completed. To 

rectify this drawback, we shall be proposing a robotic arm which can carry out reflex actions, just like a normal 

human arm. Our aim would be to put forward an arm which detects motion of the objects in its vicinity, and 

accordingly carries out reflex actions. The detection of motion shall be done using ultrasonic, proximity and 

tactile sensors. Arduino and MATLAB software shall be used for transferring the command signal from the 

sensors to the arm  
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I. Introduction 
Prosthesis is an interesting and very inquisitive field of research. The early age of prosthesis saw hooks 

and pegs followed with myoelectric. It gained a huge success on the successful training and implementation of 

mind- controlled prosthesis. But still something was lacking, which was the reflex actions. The mind-controlled 

prosthesis no matter how good did not have solution for reflex actions. 

The solution to this problem can be achieved by grouping some sensors which can detect an obstacle 

and then estimate its position and distance from the user to defend the user from the obstacle. There are two 

such sensors who can possibly do the work. These sensors a well-known, easily available and inexpensive. They 

are the proximity sensor used in smartphones and the ultrasonic sensor used in cars to assist for parking. The 

proximity sensor projects an electromagnetic field which can be used to realise the whereabouts of any object 

coming towards the user. The ultrasonic sensor is used to approximate the distance of the obstacle from the user. 

These sensors are connected to “TakkFast”. TakkFast is a tactile sensor board which helps the sensors to give a 

quick response. 

Thus, with the help of this group of sensors the prosthesis can reflect to any obstacle making a user safe 

against dangers and at the same time making the prosthesis more realistic. 

 

II. Literature Survey 
Reflex actions typically involve an action which immediately follows a stimulus. Reflex actions are 

done without any active thought put in by the brain. This implies that the brain does not commence any thought 

process before the reaction takes place. The reaction is quick and instantaneous. A reflex action happens as a 

reaction to well-imbibed, well-gathered understanding of alertness and caution. The path that a reflex action 

follows consists of an afferent nerve (carries the signal from the sensory nerves to the central nervous system 

and brain), an efferent nerve (carries signal from CNS and brain to the sensory nerves), and various other 

intermediate nerve cells which lie in the  nervous system. The pupillary light reflex is a well-known example of 

a reflex action. On beaming a light near one’s eyes, the pupils of both the eyes contract involuntarily. In this 

case, the stimulus is light, the optic nerve does the function of transmitting the signal to the CNS, and the 

response signal is delivered to the muscles in the pupil region by nerves that are linked to the eye. The one 

particular reflex action that we are concerned with, with respect to this robotic arm, is the hand’s immediate 

motion to protect the body when some object is coming towards it. Once again, the optic nerves detect the 

stimuli (the incoming object) and deliver the signal to the CNS, which instructs the arm instantaneously to move 

defensively so as to act as an obstacle between the object and the body. A high voltage electric current is given 

to the transducer within the ultrasonic sensor. It begins to vibrate at a specific frequency, and this triggers a 

surge of sound waves1,2,3. These waves reflect back from a hurdle in its path, in the form of echo waves. The 

time period between sending the waves and receiving of the echo is calculated, and this gives us the distance 

between the sensor and the obstacle. When attached to the robotic arm, the ultrasonic sensor acts as the sensory 
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nerve, and the Arduino panel acts as the CNS.Block Diagram 

 

I. Technical Specifications 

Figure 1: Block diagram of proposed model 

 
 

For measuring distance through ultrasonic waves an ultrasonic sensor is used. The head sensor emits an 

RF  wave and the reflected wave gives the overall measured distance. Proximity sensor is used to detect nearby 

objects. This is done using electromagnetic field and the return signal gives the information about all objects in 

vicinity4,5. The ultrasonic sensor provides the distance and proximity sensor provides the objects in the 

surrounding, both the information is given to Takkfast sensor board. Takkfast is a type of board that takes all the 

signals from different sensors and provides an interface with Arduino. It gives all the input sensor information at 

the Arduino input side. Takkfast has 5 solder terminals. Brain control headset gives the neuro signal to the 

Arduino where these signals are been processed along with the proximity and ultrasonic signals6,7,8. At the end 

Arduino gives the output as a movement of robotic arm which is connected after Arduino. Arduino consist of 

programs for different movements. At the output robotic arm shows different hand movements for reflexes. 

  

Working of the proposed ideology 

Figure 2: Circuitry of the proposed model 

 
 

Detection of obstacle 

 The proximity sensors are the sensors which operate with infrared or electromagnetic field. They 

continuously project a field, if any obstacle is coming towards the user the rays will be reflected back to the 

sensor. This activity confirms that there is an obstacle approaching the user. This will turn on the ultrasonic 

sensors. The ultrasonic sensors approximates the distance and position of the object from the user. The 

ultrasonic sensor projects an ultrasonic wave which hits the obstacle and comes back to the sensor on the 

receiver end and thus the distance and position of the obstacle is tracked9,10,11. Once the sensors sense this a 

signal is sent to TakkFast sensor board which in return sends a signal to Arduino. 

 

Robotic arm 

 The robotic arm consists of the geared stepper motors connected to the motor driver circuit. The motor 

driver circuit is as output from Arduino is +5v while the motors require +12v to operate. The commands are 
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taken from the circuitry of brain wave control as TakkFast is connected as an input as well as an interrupt 

controller to Arduino as the defending of an obstacle is more necessary than a task to be performed. 

 

Swift response 

 The TakkFast is a tactile sensor board which is used for sensing touch. Touch signals are very sensitive 

as compared to signals from Ultrasonic and proximity sensors12. This assures that the board will be easily able 

to coordinate with the Arduino on signals at very high speed. TakkFast board is embedded with the Arduino 

board.  The TakkFast board is connected at input port as well as an interrupt and the Arduino can be 

programmed such that, if a signal comes from the TakkFast board and there is a task which Arduino is already 

performing it will take the signal as a priority interrupt which will reset the Arduino and the signal from 

TakkFast board will be taken first as priority and according to the signal the task will be performed. This assures 

the safety of the user. 

 

III. Conclusion 
 Including reflex actions within the repertoire of the robotic arm will greatly increase its functionality 

and efficiency. Using ultrasonic and proximity sensors, the functions of the nerves and human nervous system 

can be replicated in the robotic arm to a huge extent. More than carrying out everyday functions, protection from 

incoming damage is of more importance for specially abled people. The proposed arm can provide and assure 

the user of a degree of safety in this respect. The greater the functionality of the robotic arm, the more it can 

serve as an effective replacement for a human arm. Further, there is great scope for improvement and progress in 

this project. Robotic arms performing voluntary functions are already available. On combining the reflex action 

technology of this arm with that of voluntary action arms, a complete substitute for the human arm can be 

created. The arm can be highly useful tool to serve specially abled patients and can prove to be a revolutionary 

advancement in the field of medicine and prosthesis. 
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