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Abstract- For the past decades, portable equipment has been invented for human limbs due to the progress of robotics. By 

using modern robotic technology, these devices are used in military, industrial and medical disciplines to increase the weight-

bearing capacity and assist long-term activities and medical rehabilitation. Aging society is a normal and irreversible process 

of human life. Increasing the aging population will necessitate more healthcare workers. Not only the problem of aging, but 

also the high proportion of people suffering from neurological and musculoskeletal injuries like BEH with accidents through 

the medical care staff and equipment to assist treatment by using IoT and Wi-Fi, Nowadays, many scholars have already set 

their sights on the development of medical rehabilitation devices. In particular, wearable devices are an important 

development for rehabilitation device. However, patients need a long time to recover their body. There is basically two main 

steps: The first is the scientific interest trying to understand the human behavior in computational scientific ways and the 

second is the “simply” to develop a humanoid in order to use it practically. 
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I.INTRODUCTION 
Generally, the humanoid robot and humans share a 

common anthropomorphic structure, and according to 

recent analysis have exploited this to directly transfer 

human motion to robots. Nowadays due to increase in 

population, which results in increasing number of public 

transportation and individual vehicles? Which cause 

many road accidents in which people suffer from 
various bone deformation and bone dislocations and 

bone fractures? so, the patients must undergo 

physiotherapy and to consult with the doctors to recover 

from injuries completely. This process of recovery takes 

more time and patience and it will cause some physical 

and emotional disturbance to the patients, in order to 

make this process comfortable for the suffered patients, 

a rehabilitation device is used for physiotherapy.   

 

              II. LITERATURE SURVEY 
In this paper[1]Joo-Ho Lee,Van Vuong Nguyen Full-

body imitate of human being motions with kinematic 

and hetero kinematic structure of  robot(humanoid)” 

byat 2012,the system has able to reproduce and imitate 

the human hand actions, in their paper they solve two 

main issues (i.e.) mapping between the various 

kinematic forms and computing human body position 

that fulfil  stability created from human motions. and 
their paper pros is obtaining joint angles accurately for 

mapping purposes and corresponding pose observed is 

stable and the paper cons is during analysis the system 
takes only limited amount of human actions 

 

In this paper [2] “Whole-body humanoid robot imitation 

with pose similarity evaluation” by JieLei, Mingli 

Songa, Ze-Nian, Chun Chena proposed at in this paper, 

it states similarity between the human and the robot 

based on the shared structure. Their experiment based 

on the quality and quantitative analysis shows the 

imitation is satisfactory. The postures are represented by 

DOF angles. The angles related to robot are same as the 

human pose. The whole-body balance control, the stable 

pose is achieved. Butin order satisfies the needs of 
humanoid robot the upper body is not sufficient. 

 

In this paper [3] “Real-Time Whole-Body Imitation by 

Humanoid Robots” by Yunyun Niu, Zhijun Zhang, 

proposed at 2018 uses technique the full body imitating 

robot was created and developed without any restriction. 

a geometrical analysis which is based on virtual joints 

and link vectors is used for mapping human motions to 

robot, a filter strategy is used to accomplish safe mode 

switching. Then WBF and LLF methods are used for 

full body evaluation. Their pros are It achieve accurate, 
stable, and complete whole-body limitation It 

demonstrated the good stability and high similarity 

between the humanoid robot and human hand In this 

paper [3] “An sEMG-Based Human–Robot Interface for 

Humanoid Using ML and Synergies “by S. Benatti, De 
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Gregorio L, U.Scarcia D. Benini, they proposed at 2015 

uses technique in this paper, for acquirement of data 8 

EMG sensors are used and connected to wearable 

devices and processing. An embedded micro controller 

device is used for pattern matching. 

 

                   III. ARCHITECTURE 
The core architectural components are as follows 

 Flux sensors 

 Processing module (Arduino). 

 Wi-Fi Transmitter module. 

 Wi-Fi Receiver module. 

 Processing module (Arduino). 

 Humanoid hand.  

 IoT module. 

 

IV.EXISTING ANDPROPOSED SYSTEM 
In the existing system, the upper limb Rehab equipment 

is not controlled by Patient and it is only done by 

physiotherapist. In the proposed system, Upper-Limb 

Rehab Equipment is controlled by patient. The caregiver 

will send the message to therapist to know the muscle 

activities. This will increase the understanding of 

physical therapists on recovery of patients and will 
increase the range of possible applications. 

Rehabilitation device is to train patients with muscle and 

joint activities. The therapists will monitor the data in 

webpage using  

 

V. DESIGN 
This section explains about all the hardware modules, 

components used and the explanation of software 

modules.The design structure of where and how the 

trans receivers are placed are as follows 

1. V. A.TRANSMITTER MODULES 

 

 
 

 
 

2. V.B.Transmitter Hardware/ Software Modules 
Flex Sensors- The flex sensors int works like variable 

resistors, when you bend the flex sensors the resistance 

value will varies, according to varies resistance values 

varies voltage values are produced. as the finger bends 

the resistance value will increase which changes the 

voltage values.  

3. Arduino UNO- It is a micro controller based on AT 

mega. We can cannot able to connect the sensor directly 

with arduino. so, we need to stabilize and condition the 

signal for the purpose of signal conditioning a simple 

voltage divider circuit is used, it consists of two resistors 

in series r1 and r2 and it kept above the flex sensor. as 

the flex sensor bends the resistance values will vary, the 
voltage divider circuit is designed to work with different 

values of resistance. 

4. ADC- So, now we have the conditioned signal which 

has a different analog voltage values measured by the 

flex sensor. in order to map this different analog value 

in to the Arduino, on-board ADC is used to read the 

voltage and convert it to digital value. It can read values 

from 0-5v and has 1024 different values, which has 

more than enough for hand movement. 

5. Wi-Fi Transmitter Module- For the transmission of 

acquired data from flex sensor to the receiver side a wi-
fi module ESP8266 is used. 

6. V. C. RECEIVER MODULE: 

 
7. Receiver Hardware/ Software Modules: 
7.1 Wi-Fi Receiver Module-For the reception of data 

from the transmitter side a wifi module ESP8266 is 

used. 

7.2 Receiving Arduino- The arduino at the receiverside 

will receive the data from the wireless receiver module, 

in order to map the received data to the motor driver the 

data should be analog form.so, a on board DAC is used 

and then the different voltage values is sent to the motor 

driver  

7.3 Motor-A servo motor used to control  the robotic 

hand and  PWM technique is used for controlling and 
has a precise control over linear or angular position 

,velocity and accleration. 

7.4 Robitic Hand-All the structural components of the 

robotic hand are custom made through 3D printing and 

the software used is Auto Desk Fusion 360. 
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VI. IMPLEMENTATION 
The proposed system is implemented by doing the 

following tasks 

 The data acquisition should be done from human hand 

which is captured by using a flex sensor which is 

implemented by using five flex sensor strips for five 
finger which is incorporated in a glove. 

  Data with different voltage values is acquired by 

Arduino and transmitted to the receiving end using 

wireless transmitter  

 At the receiver end the transmitted data is received 

using wireless receiver and passed to the receiving 

Arduino 

 The Arduino at the receiving end will map the received 

data to the servo motor. 

 The servo motor will rotate according to the received 

voltage values and it will operate the robotic hand. 

 

VII. OUTCOME RESULTS 
The response of the robotic hand for a human hand is 

quite accurate fast and reliable even though the data is 

transmitted wirelessly and in addition the data acquired 

by the flex sensor is sent to cloud database using a IoT 

module. The cloud data base consists of patient details 
and history of treatment which can be accessed from 

anywhere by patient concerned doctors can be used as 

patient monitoring system. 

 

VIII. CONCLUSION 
The 3-D printed humanoid hand was developed which 

able to do normal hand movements as human hand does. 

Due to the advancements in robotics and technology 

Nowadays we can able to develop a 3-d printed 

prosthetic humanoid hand at affordable cost by using 

open source 3-d printed hardware, software and robotic 

motion sensors. The prosthetic hands are used for the 

persons who lose their limbs and it can be controlled by 
using EMG sensor or even using EEG signals from our 

brain using BCI-Brain Computer Interface particularly 

for paralyzed people.  

 

REFERENCES 
[1].Gaiser, Immanuel & Schulz, Stefan & Kargov, A & 

Klosek, H & Bierbaum, A & Pylatiuk, Christian & 
Oberle, R & Werner, Tino & Asfour, Tamim & 

Bretthauer, G & Dillmann, Rüdiger. (2009). A new 

an thropomorphic robotic hand. 2008 41422. 

10.1109/ICHR.2008.4755987. 

[2].VanVuong Nguyen, Joo-Ho Lee,Full-body imitation 

of human motions with kinect and heterogeneous 

kinematic structure of humanoid robot,” IEEE/SICE 

International Symposium on System, 2012. 

[3].J. L. Collinger et al., “High-performance neuro 

prosthetic control by an individual with tetraplegia,” 

Lancet, vol. 381, no. 9866, pp. 557–564, Feb. 2013. 

[4]. C. Melchiorri, G. Palli, G. Berselli, and G. Vassura, 

“Development of the UB hand IV: Overview of 

design solutions and enabling technologies,” IEEE 

Robot. Autom. Mag., vol. 20, no. 3, pp. 72–81, Sep. 

2013. 

[5].“Electromyography data for non-invasive naturally-

controlled robotic hand prostheses” by Manfredo 

Atzori, Arjan Gijsberts, Claudio Castellini, Barbara 

Caputo, Anne-Gabrielle Mittaz Hager, Simone Elsig, 

Giorgio Giatsidis, Franco Bassetto & Henning 

Müller. Article number: 140053 (2014) 
[6]. Jie Lei, Mingli Song, Ze-Nian Li, Chun Chen; 

“Whole-body humanoid robot imitation with pose 

similarity evaluation,” Science direct Signal 

Processing ,2015. 

[7]. S. Marco et al., “Hand synergies: Integration of 

robotics and neuroscience for understanding the 

control of biological and artificial hands,” Phys. Life 

Rev., vol. 17, pp. 1–23, Jul. 2016. 

[8].Prahlad Vadakkepat, AMBARISH GOSWAMI: 

Humanoid Robotics: A Reference 

ISBN:9400760450, 9789400760455.2017 
[9]. R.Meattini, S. Benatti, U. Scarcia, D. De Gregorio, 

L. Benini, and C. Melchiorri; “An sEMG-Based 

Human–Robot Interface for Robotic Hands Using 

ML and Synergies,” IEEE Transactions on 

Components, Packaging 

andManufacturingTechnology,2018. 

[10]. Zhijun Zhang, Yaru Niu, Ziyi Yan and Shuyang 

Lin; “Real-Time Whole-Body Imitation by 

Humanoid Robots and Task-Oriented Teleoperation 

Using an Analytical Mapping Method and 

Quantitative Evaluation” 1st International 

Conference Applied Sciences 8(10),2018 

 

 

 


