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Abstract :    This project was undertaken for the advancement of the methods/technology used in Physiotherapy practices and for 

the  introduction of  robotics in medical practices. The proposed Robotic Arm model undertakes exercise sessions without the help 

of a physiotherapist. This Exoskeleton arm which when placed on user’s body can act as an amplifier that can augment, reinforce 

or restore human performance. With few advancements to the existing model, it can be used for B,C,D as well. It's uses are listed 

below: 

 

A. Medical  

 

1.Child suffering from Erbs palsy/Brachial plexus injury  

2.Abduction of shoulder  

3.To give sensory feedback to patient to get a feel of movement in case of paralysis.  

4.Guided or limited range in case of frozen shoulder.  

 

B. Agriculture 

 

Exoskeleton mechanism can assist in the wearer's work like lifting heavy stuff and assist to keep your hands in air without any 

strain i.e. doing overhead work like plucking grapes.  

 C. Defence  

Used by soldiers for lifting heavy guns, backpacks. 

D. Industries  

In industry it can be used to lift heavy weight machine parts. 

 

I. INTRODUCTION 

The earliest exoskeleton-like device[1-5]was developed in 1890 by a Russian named Nicholas which does the operations like walk, jump and run 

as aided equipment. The unit was passive in operation and required human power, that used compressed gas bags to store energy and it would 

assist with movements. 

 In 1917, scientist Kelley made a pedometer, operated on steam power. It included artificial ligaments play a role in parallel to the wearers 

actions. Using this equipment, energy was also generated from the user.  

 The initial exoskeleton was made by GE company and the US Armed Forces. It was a mobile machine integrated with human 

movements. It was named Hardiman and lifted 110 KG feel like lifting 4.5 KG. The apparatus used hydraulics and electricity[6-10], which allowed 

the wearer to boost intensity by 20+, so that pick up of 25 KG was as easy as lifting 1KG without the apparatus. It is implemented using feature 

dubbed force feedback. 

 In 1960s, Alamos Lab did work on an exoskeleton arm project[11-15]known as Pitman. A person, who had broken his back in a accident, 

created the LIFESUIT equipment.  

 

 

LS-I was constructed in 2001.In 2005, LS-12 was developed. It completed 4.8-KM race in 90 minutes. The current LS-14 walks 1.6 km and lifts 

92 kg for the user.    
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II.  LITERATURE REVIEW 

The morning of the development of creatural robotics coincided with the morning of the development of the world's first active exoskeletons[16-

18] at the Mihailo Pupin Institute in 1969, under the guidance of Prof. Vukobratovic. It can be said that active exoskeletons were the forerunners 

of the ultramodern high- performance creatural robots. Below are the existing models and uses of exo- skeleton presently all over the world. 

1. Powered Exo-skeletons 

These allow individuals with certain injuries like the Spinal Cord injury to move freely about everywhere. It helps ameliorate the position of 

physical exertion in the cases in an independent manner. It is also observed that this technology improves the cerebral good by dwindling anxiety 

and other depressive symptoms. 

2. Full body Exo-skeletons 

These were designed to compound mortal strength .There were some specialized issues with these designs and many of these were noway 

commercially manufactured but the systems redounded in numerous conference papers and journal publications. 

3. Powered Devices 

At present, medical Exo- configurations allow limited mobility to people suffering from paraplegia. Robotics in stir remedy allowed cases to have 

positive gests. In an trial, the children with cerebral paralysis were asked to use a routine with the exo- shell suit. No physical detriment was done 

and the children didn't get fatigued. Reswick and Mergler innovated exoskeletons performed for paralyzed persons. Still, veritably many hand 

robots are commercially available because of complexity. 

4. Biorobotics 

Scientists have now forayed into the field of Biorobotics that combines biomedical engineering and robotics to develop novel apparatus. 

 

III.  PROPOSED WORK 

Scope of the project is confined to the robotics field. Objective of the project is to address the problems of the patients undergoing a physiotherapy 

treatment for speedy recovery and to regain the control of their muscle strength. Arduino is used for efficient implementations [19-22]. 

Working as per the below diagrams is explained below: 

 

 

Fig.1. Main Block diagram 

 

 

          Fig.2. Detailed Block diagram 
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1. Motors are used to control the movement of the arm providing extra strength to the user using a mechanical arm design.  

2. The motion of the motor is controlled using a joystick which responds to the movement of the muscle through its supply of analog values 

ranging from 0 to 1023 which be manually given.  

3. Arduino Mega is used which will be having a Real Time Operating System so that the response of the arm is immediate to the Joystick.  

4. The Joystick has 4 input values for folded arm movement and sideways arm movement and it responds with an analog output from 0 to 5v.  

5. The 3 PMDC motors are controlled by the Microcontroller through a motor driver.  

6. A  Hercules motor driver of around 12 A is used. As the user manually gives input to the joystick in the analog range of 0 to 1023 wherein 0 

refers to the centre and as the range increases the movement will increase either in the upward or downward direction as per the connection 

of the joystick.  

7. The movements of the joystick are a).folded movement (90 degrees) b) movement of the whole arm(90 degrees) and  c) sideways movement 

(90 degrees).  

8. Joystick sends the signal to Microcontroller and hence the Microcontroller drives the motor through motor driver. Brake wires are wound 

around the motor and the Arm pulleys to have control over the arm. They will help in stalling the arm for a moment.  

9. The length of the brake wire is adjusted according to the maximum movement of the Arm. A lithium polymer battery to power the whole 

setup. This battery will last up to 4 hours if continuously used.  

 

IV. RESULTS AND DISCUSSION 
  
1. Torque produced is around 2.5 N-cm which will enable the user to lift weights around 25kg.  

2. Exoskeleton arm available in market costs around 1 lakh 

INR  butthe proposed arm costs around 25k INR.  

3. As per the torque requirement and power consumption of the proposed  system, the battery used was of 12V, 62000 mAh which lasts for 4 

hours.  

4. The total power requirement of the system is around 54Watts.  

5. This Exoskeleton arm will enhance the strength of userand will help him/her to perform actions like: 

1) To lift heavy weight objects  

2) Repetitive actions by consuming less energy  

3) Undertaking exercise sessions in Physiotherapy  

4) Used by soldiers for lifting heavy guns, backpacks  

5) In industry it can be used for to lift heavy weight machine parts. 
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