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ABSTRACT 
In the emerging field of advanced engineering and applied sciences, the concept of automation involves a pivotal role in almost 
every field of research and development phases. So, such increasing demand paves a way for provision of an interface tool such as 
a “Haptic Arm”. This device has its applications in wider category in the field of robotics. One of the main requirements needed for 
the development of humanoid robot is to enhance the dexterity and flexibility of the haptic arm so as to provide a precise grasping 
of object. It is most commonly used in the field of manufacturing, research facilities, and automobiles, nuclear and chemical based 
industries. The device proposed in our has been developed as a five fingered arm with sixteen DoF [Degree of Freedom] so as to 
provide a firm grip with the usage of certain specific and electronics components. 
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INTRODUCTION 

 

Dexterous Haptic Arm is a man control device. It can be used in every place where there is a major 

requirement for automation. This arm contains two major parts – one is the arm controlling device, which acts a 

controller like remote. The second part is machine controlled device. It is used to do the proposed work. Both 

these parts are synced by a wireless module called X – Bee. It is a signal transmitting and receiving device. The 

arms of the module are controlled by human hand when specific movements are given by the fingers from the 

machine part that it resembles. The Controller has five flex sensors. It senses the touch of human hand & also 

has a board connected to it. When the flex bends, it sends a signal to the machine part. When the signal is 

received by the receiver, another microcontroller connects to the arm which has servomotors for the fingers 

actuation. These servomotors have the capability to produce only 1800 rotations. These rotations are high 

enough to impart the complete set of movements required for the arm. 

 

2. ARDUINO Microcontroller: 

A microcontroller often serves as the “brain” of a mechatronic system. Like a mini, self-contained 

computer, it can be programmed to interact with connected hardware and/or a user, much like a PC connected to 

a small network of hardware. As the computer industry has evolved, so has the technology associated 

microcontrollers. Ever year microcontrollers become much faster, have more memory, and extend their input 

and output feature sets, all the while becoming even cheaper and easier to use. The Arduino Uno is a 

microcontroller board based on the ATmega328 datasheet. It has 14 digital input/output pins of which 6 can be 

used as PWM outputs, 6 analog inputs, a 16 MHz crystal oscillator, a USB connection, a power jack, an ICSP 

header, and a reset button. It contains everything needed to support the microcontroller; simply connect it to a 

computer with a USB cable or power it with an AC-to-DC adapter or battery to get started. 
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3. Problem Definition: 

 
Fig. 1: Hand block diagram representation 

 
Fig. 2: Glove block diagram representation 

 

Haptic Arm is a robotic arm which can be used in many applications, like industries etc. working of this 

arm is used by human hand using gloves; it is the controller of arm. This robotic arm resembles the hand gesture 

of human. The module has two microcontrollers; five flex sensors and two X – Bee modules. When the human 

hands produce movements, the robotic arm shadows the movement ad replicates it exactly. The controller 

contains flex sensor. If the area containing the flex sensors moves / bends, signals are sent to the 

microcontroller. These signals from one microcontroller will be sent to another side of microcontroller that 

contains the X – bee which transmits & receives the signals. In the robotic arm, the signals from the controller 

will give commands to move the fingers with the help of servomotors. 

 

 
Fig. 3: Proposed output 
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Fig. 4: Glove circuit diagram 

 

 
Fig. 5: Hand circuit diagram 

 

4. Software description: 

Arduino IDE (Arduino Integrated Development Environment) Contains a text editor for writing codes, a 

message area, a text console, a toolbar with buttons for common functions and a series of menus. It connects to 

the Arduino and Genuine Hardware to upload program and communication with them. Programs written using 

Arduino software (IDE) are called sketches. These sketches are written in the text editor and are saved with the 

file extension (.ino). The editor has features for cutting/pasting and for searching/replacing text. The message 

area gives feedback while saving and exporting and also display errors. The console display text output by 

Arduino software including complete error message and other information’s-CTU is a Windows-based 

application.  This program was designed to interact with the firmware files found on RF products and to provide 

a simple-to-use graphical user interface to them. It is used to change the X-bee modules as a communication 

device like as transmitter & receiver and it is also used to modify the frequency range of X-bee series. X-CTU is 

designed to function with all Windows-based computers running Microsoft Windows XP and above. X-CTU 

can either be downloaded from web site or an installation CD. When properly installed, it can be launched by 

clicking on the icon on the PC desktop.                                                

                                                             

5.  Application: 

The practical application domains where haptic technology is most likely to be used are 

• Medical Field – Surgery Purpose. 

• Chemical Industries – Handling of Hazardous chemicals. 

• Defense and Military Sectors. 

• Nuclear Research Centers – Safe Handling of Radioactive Isotopes Thus Avoiding Exposures to 

Radiation. 

• Manufacturing Industries – To Pick and Place Heavier Components and Finished Goods         
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6. Conclusions and Future Research: 

The proposed design is a model prototype which can also be developed into working design with a wide 

range of applications. Robot control is achieved through the co – ordination of sensing and actuation of flex 

sensors and servomotors. There are many possible robot programs and designs that are available to develop this 

arm project. The intended design of the robot has a simple and efficient design and program to achieve a 

considerably high accuracy. This accuracy and efficiency have improved greatly because of the wide range of 

applications in the field of robotics. Thus the control of the robotic arm is achieved through wireless technology 

using flex sensor and X – Bee. 
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