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ABSTRACT 

The robot which produce the pressure using the sensor in robotic hand and then communicating to the human 

glove as haptic feedback is presented here for discussion. This process is done by using motors, whereas the hand is 

placed in robotic motor and the force given from robotic motor. The given force from the motor gets transmitted to 

the human glove and hence sensed. The flex sensor is connected in the glove for detection. Then the force is given 

in the hand of the robot for calculation as soft or hard sponge type. Rotor shaft act as a rotating movement. It is used 

for sensing the force is given to the robot and then force is generated on the finger of the human glove. The feedback 

from the finger is sent to the rotor for effective sense. Metal and sponge used for soft and hard force calculation. The 

project is proposed for effective sense in robotic surgeries with accurate tissue interaction. Nowadays, it has more 

human error feedback in surgeries with less interaction along weighing capacity in the robotic sensor. 
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1. INTRODUCTION 

Haptic feedback refers to as the sense of touch in a user interface between the provide information to an end 

user. Haptic is expounded as the science of applying impression to human interaction. Haptic feedback system will 

permit users to sense and operate three-dimensional of virtual objects with respect to features as shape, weight, textures 

and temperature. 

A glove was designed in which, we have mounted flex sensors on the dorsal aspect of the fingers. These sensors 

bend when the fingers are flexed. The flexion of the fingers changes the resistance in these sensors, which is used as an 

input given to the motors mounted on the robotic fingers. The robotic fingers are controlled by servo motors. We have 

mounted force sensors on the tip of robotic fingers which can sense the hardness and softness of the object held by the 

robotic fingers. These force sensors sense the hardness of the objects as the resistance changes in them when exposed to 

force. 

These force sensors sense the hardness of the objects as the resistance changes in them when exposed to 

force. This signal is used as input for the vibrating motors mounted on the tips of the glove with flex sensor. Thus, 

when an operator wears the gloves and flexes the fingers, the robotic fingers also flex. When some object is held 

between the fingertips of the robotic fingers, the vibrating motors mounted on the glove vibrate and give haptic 

feedback to the operator which held in the robotic fingers. 

The haptic feedback system is vibration based which generate vibrations at the fingertips to sense hardness 

and softness which is essential for the surgeons whose operating. It is a two-way communication. 

Okamura (2015), the dextrous robotic hand is capture by the position from the glove which data can be taken. 

flex sensors is mounted to sense when finger will bend towards the human hand. The angular movement of human 

hand's fingers are grasping and processed by a microcontroller, and the robotic hand is controlled by LED. The data 

will not present .it shown ON $ OFF emitting light. 

Ritika Pahuja (2014), the robotic hand is controlled by PIC Microcontroller for the movement of the arm. 

The controller can be intervention to the Bluetooth module. According to commands receives from android mobile 

phone, the robot motion can be controlled. 

The robotic hand is controlled by PIC Microcontroller for the movement of the arm. The controller can 

interact with the Bluetooth module. 

Ramaiah (2013), has proposed the robot system of the four fingers open and close, lift up and down, to the 

base at clockwise and anticlockwise direction, Pick and Place the position to move the finger using a stepper motor. 

This method has a great haptic effect.  

Youmaran (2012), this system is help to constructed models of the dependence of robot motion- uncertainties 

on commanded motions for vision-based location. Vision-Guided Mobile Robot Navigation Using Retroactive 

Updating of Position Uncertainty to reduce the uncertainties in the position of the robot. 

Fujie (2011), the extent of change in ligament length during flexion was measured through Magnetic 

Resonance Imaging, development of robotic surgery system for anterior ligament reconstruction with high 

correlation with the ligament tension setting velocity.  

Kazuya Kawamura (2010), the operation imitating suturing motion was carried out in a virtual workspace. 

Pilot Study on Effectiveness of Simulation for Surgical Robot Design Using Manipulability. This simulation system 

can verify the less movable condition of a robot. 

Poignet (2009), Motion compensation methods for robotic assisted beating heart surgery. The 3D Force 

Control for Robotic-Assisted Beating Heart Surgery Based on Viscoelastic Tissue Model. It complicates the force 

control design. 
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Wagner (2008), the effectiveness of minimally invasive surgery robots is limited by surgeons to formulate 

Haptic Sensing in Tele- Robotics Surgery by Visual Method a cost effective sensory substitution to haptic feedback.  

Allison (2007), the technical challenges of creating haptic feedback for robot-assisted surgery for cardiac 

arm using five fingers. The design and development of a robotic hand with real-time control, which is precise and 

cost-effective. This five-fingered robotic arm mimics a small degree of freedom and could be used for other 

applications such as prosthesis patient. 

2. PROPOSED METHODOLOGY 

This is a paper which deals with sensing the hardness of an object held by a hand robot (a robot which mimics 

the hand movements of the operator); which will be sensed by the operator. The force applied by the robotic hand 

fingers will be sensed by force sensors placed at the interface between the object and the robotic fingertips.  

An input given to a motor which will generate vibrations on the fingertips of the operator. Thus the operator 

will feel the hardness of the object held by the robotic hand. The haptic feedback system is vibration based which 

generate vibrations at the fingertips to sense hardness and softness which is essential for the surgeons who are 

operating. It is a two-way communication. 

 
Figure.1. Human Glove Transmitting Robotic Arm 

Flex sensor: The Flex Sensor patent technology is based on resistive carbon elements. The Flex Sensor of the 

variable resistor will attain the form-factor on a thin flexible bent to the substrate. When the flex sensor substrate is 

bent over, the sensor generates a resistance output correlate to bend radius the smaller the radius, the higher than 

the resistance value. 

Flex sensors are resistors as the variable analog voltage divider. The layer of flex sensor is consists of 

carbon resistive elements with a thin flexible substrate. If more carbon means less resistance will appear. When 

the sensor generates a resistance output relative to the bend radius. The flex sensor attains on a thin flexible 

substrate in a great form factor. When the substrate is bent, the sensor produces a resistance output correlated to 

the bend radius. Smaller the radius, higher will be the Resistance value. 

 
Figure.2. Circuit of flex sensor 

Fig.2, the circuit of the impedance is a one-sided operational amplifier can use with these flex sensors. 

The op amp decreases in low bias current reduce error due to flex sensor as potential divider through source 

impedance. The variation in resistance is bending of flex sensor resultant in deflection itself. The circuit helps 

to read these resistance changes and it is given to Analog-Digital Convertor. ADC converts these values into 

corresponding digital values. 

 
Figure.3. Basic Flex Sensor Circuit 

Fig.3, shows block as a potential divider in flex sensor while propagating with the bend then the output 

voltage will be generated. The input impedance voltage in the Circuit remit the error due to the source impedance of 

the flex sensor. Op amps are the AN-211, it can also test the flex sensor using an op-amp. 
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Table.1. Specification of Flex Sensor 

Parameter Value 

Operating Voltage +5V DC regulated 

Operating Current 100Ma 

Output Analog input (vice versa) 

Flex Bending Nominal, 45 degree, 90 degree 

Force sensor: The force sensor is also called as a Pressure indicator. Force Sensing Resistors of the resistance 

changes when a pressure is applied. It is inversely proportional to the force applied in resistance, i.e. the resistance 

decreases as the force gets increases. This is a force sensor with around 0.5" diameter, sensing area. This Force 

sensing resistor will vary the resistance depending upon pressure to be applied to the sensing area through harder the 

force at the decrease the resistance. When no force is applied to the Force sensing resistor its resistance will be 

extensive than 1MΩ. 

 
Figure.4. Schematic of Flexi force sensor 

Fig.4, shows a high-level voltage source, calibrated, and temperature reimburses sensors give an 

accurate and output over a 5°C to 50°C [41°F to 122°F] temperature range. 

Table.2. Specification of Force Bending 

Parameter Value 

Operating Voltage +5V DC regulated 

Operating Current 2.5 Ma 

Output Analog output (vice versa) 

Force Bending 0.125 sq in surface area 

Arduino microcontroller: Arduino is open-source which denoting software the project that develop 

microcontroller-based kits for building digital devices and the interactive original code is attain redistributed and 

modified. The project depends upon microcontroller board which helps to designs by several vendors, using various 

microcontrollers. These systems formulated with sets of digital and analog input and output pins that can intervention 

to other expansion boards and other circuits.  

The board's characteristic feature which interacts serial communication interfaces with Universal Serial Bus 

port on some various extension for loading code from computers using Labview. For programming the code from 

microcontrollers, the Arduino UNO board provides an integrated development which based on a programming level 

language Processing designate, which also supports the languages C and C++. 

 
Figure.5. Schematic of A-D Converter 

Fig.5, the output of this circuit breaker is a signal from 0 to 5V is a term to as an analog signal, which is 

adhere to an Analog pin to digital of the microcontroller. 

The microcontroller on circuit board from A-D converter expound this voltage impedance and assigns it a 

digital number which can use in code. For 10 bit ADC, we get a number between 0 and 1024 as binary representation 

0V to 5V where code can be applied to this number to send the relevant signal to a motor to controller. The code is 

used to get an Analog input. 

Voltage divider: A voltage divider is a two series of resistor. When the passive component circuit that generates an 

output voltage and input voltage will be a fraction of both, that is a large amount of voltage to smaller one. Voltage 

division is the outcomes given to the input voltage through the requirement of the divider. A simple illustration of a 
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potential divider is two series resistors which are connected to the input voltage is parallel to the resistor and the 

output voltage applied to it and connection between them. 

 
Figure.6. Schematic of Voltage converter 

Fig.6, shows a basic voltage divider. An input voltage is given to the series combination of an output 

voltage is amount across one of the two resistors. 

The output voltage will be some value to the input voltage, and the given value is controlled by the two 

resistors. Pulse Width Modulation is a method to confer a set signal from a given specified variable signal. PWM 

will change by the pulse width which in turn, changes the period of time. A square wave to alter the power is supplied 

to the component.  

It varies the signal takes the period of time in duty cycle and average the spectrum signal that is output. So 

the larger the time of percentage, the larger the output signal will be in the picture below and for the Arduino, it is 

the voltage that given. The Arduino can be explained to create the PWM. There are huge variations of Arduino on 

the market.  

The Arduino Uno board will be the focus of this application note that accepts the client to access a program 

and build with a microcontroller. The Arduino has 13 digital input/output pins and analog 6 input/output pins. The 

pins could not have capability can be work with PWM but it can be used in another method. The output of High 

(5V) or Low (0V) depending on is coded. The coding will be defined in the process that describes the different 

methods for PWM. 

  
Figure.7. Variation in Voltage Output 

Fig.7, shows the value that gets input for this function as to be between 0 and 255. A duty cycle of 100% 

occurs if the value is set at 255 and a value of 0 gives a period time of 0%. To get a precise duty cycle a value for 

analog and to write value should be calculated. From the time the digital Write function is used, it will follow with 

the delay function. The above code currently has a duty cycle of 50%. To get a proper duty cycle, the math becomes 

a little harder than for the analog Write function. 

 
Figure.8. Object of Vibrating Motors 

Fig.8, shows that a vibration motor will vibrate when given enough power to make a motor to rotate and vibrate 

which is very simple. A vibration motor has two voltage terminals, generally a red and blue wire. The polarity is not a 

matter for motors. A vibration motor by Precision Micro drives. This motor has a voltage range of 2.5-3.8V to be 

powered. 

 

 

 

 

 

 

http://www.jchps.com/


Journal of Chemical and Pharmaceutical Sciences                                                             Print ISSN: 0974-2115 

JCHPS Special Issue 11: July 2017 www.jchps.com                                                                                      Page 175 

Schematic of robotic controller with ADC: 

 
Figure.9. Overview of Robotic Controller using ADC 

Fig.9, shows an overview of proposed controller with controlling the action of the robotic arm. The input of 

variation flex sensor receives robot through ADC, The current variation which is proportional to the motors which 

are into a robotic arm. 

 
Figure.10. Object Pick from Robotic Arm 

From Fig 10, we can see that a small object of less weight is placed on a robotic arm. The system is made 

on. The operator stands at a far from the shadow robot and moves towards the finger. The robotic arm move the 

direction. The grasper is fully opened to lift up the object. The robotic arm is moved up and rotated to another 

position, then lowered. When the arm pulls up an object is given a command to release the object, which places it at 

the desired location. The robotic arm can be used by this method and controlled in manner as absolutely by the 

manipulator from a distance, usually up to 200 meters. 

 
Figure.11. Feedback from vibrating motors 

The above stepper motor or vibration motor, (Fig.11), also known as a stepper motor is a DC motor with a 

non-symmetric mass attached to the shaft. The actuators use gear to the Direct Current motors with encoder feedback 

therefore a Direct Current Motor Controller would be appropriate through some take servo input The three main 

criteria for deciding if your actuator needs a separate controller is the communication protocol, the current required 

to operate (over 0.1A) and the voltage (over 5V). When we are given force through the force sensor using object 

then the operating user motor will rotate. 

3. EXPERIMENTAL RESULTS 

The practical implementation of PWM on microcontrollers using LABVIEW 

 
Figure.12. Experimental setup indicates the output of force sensor 
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Table.3. Reading of Flex Sensor for Thumb Finger 

Thumb 

Finger with an object 

Flex Sensor 

Voltages 

Analog Read () 

values in Arduino 

Mapped servo 

value in degrees 

Upper Limit 1.67V 340 60 

Lower Limit 1.41V 290 0 

Table.4. Reading of force sensor in Arduino software First Finger 

First Finger 

With an object 

Force Sensor 

Voltages 

Analog Read () 

values in Arduino 

Mapped servo value in 

degrees (vibrating motors) 

Upper Limit 2.24V 460 0.10 

Lower Limit 1.67V 340 0 

The power source of current applied to the load is controlled by turning the switch between the regulated 

power supply and load in ON and OFF condition at a fast rate. The PWM which increase the switching frequency 

than would affect the device in the power supply, which is the output of waveform interface the object between user 

and load must be as softness as possible. The power supply switch at the rate of frequency. It can vary great form of 

an factor depending through an application and load. The power must switch at a rate of frequency. It can depend 

upon application to the duty cycle. 

It annotate the proportion period of time, the low duty cycle is corresponds to the low power of regular 

interval time, when the power is in off condition for the most particular time. Duty cycle is fully on when the 100%. 

The important of PWM is that when the switching of devices will be low, then the power loss appear. When a load 

is in off condition there is no current, and when it is on the power will be transferred to the load, there is no voltage 

drop across the switch. The power loss has been when the product of voltage and current in both sides will be zero. 

PWM also digital controls and because of the two switches on/off, it can ease set the duty cycle of period time. PWM 

is a channel systems where its period of time used to share information through a communications channel while 

picking up an object.  

4. CONCLUSION 
To test the grasping ability of the fingers, it was mounted to grasp hardness and softness objects, each having 

a different shape, the size of softness and hardness. The object held so that the center of force was within the 

workspace volume of the thumb and fingers and oriented to grasp so that the major axis of the object was parallel to 

the palm and aligned with the fingers. Once the objects were inventive positioned in the work of Gaspar, the hand 

was given to pick command switch. The grasp was determined to be a success. If the fingers correctly held the object 

autonomously. The performance specifications of Gaspar that is implemented and tested are as follows: Maximum 

weight/payload is 0.2 kg, Object topology is arbitrary, independent degrees of freedom are 2, the maximum diameter 

of the sphere is 100 mm, and minimum diameter of the sphere is 20 mm. An interesting feature of this design is that 

the weight can be increased by adding more powerful motors. Since these motors are mounted in hand between 

thumb and first fingers, to add the load of the manipulator. So the hand to be configured for the application by the 

selection of the appropriate motors to lift the object and the force given by the fingers. To test hardness and softness 

is size restrictions on objects, experiments are performed at vibrating which located in the human glove.  

Future Enhancements: It can Increase the degrees of freedom from the robotic arm by implanting the two vibrating 

motors. When implementing the inverse kinematics technique in robotic arm through equipping the robotic arm with 

haptic sensors, proximity sensors to developing the graphical user interface for moving the arm with user-friendly 

and developing digital watches with the website so that arm could be controlled in a remote place by a Web browser. 
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