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Abstract— a robotic arm is a mechanical adaptation of 

human arm with similar functional capability, but with set 

pre-defined task and instruction it can perform its task with 

more precision and accuracy. But programming a robotic 

arm still requires a specific skill set in programming plus 

following a complex mathematical regime. Hence the user 

of this robotic arm needs to be a professional trained for this 

purpose. In this paper we have proposed a designed of a 

system which enables software with GUI (Graphical User 

Input) to control functions of Robotic Arm or guide it. The 

aim of this idea is to remove the complex mathematical 

regime and provide the user with a simple user friendly 

interface, which will enable even regular day to day users to 

use this robotic arm to perform their tasks. All the internal 

mathematical complexities will be abstracted from the user. 

The GUI provided to the user would communicate with the 

software embedded on the robotic arm, enabling control 

through the GUI. The Robotic Arm uses inverse kinematics 

for its movement.  
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I. INTRODUCTION 

Your arm's job is to move your hand from place to place. 

Similarly, the robotic arm's job is to move an end effector 

from place to place. Humans solve this problem all the time 

without even thinking about it. When you are eating your 

cereal in the morning you just reach out and grab your 

spoon. You don't think, "My shoulder needs to do this, my 

elbow needs to do that, etc." Below we will look at how 

most robots have to solve the problem. We will start with a 

very simple. You can outfit robotic arms with all sorts of 

end effectors, which are suited to a particular application. 

One common end effector is a simplified version of the 

hand, which can grasp and carry different objects. Robotic 

hands often have built-in pressure sensors that tell the 

computer how hard the robot is gripping a particular object. 

This keeps the robot from dropping or breaking whatever it's 

carrying. Other end effectors include blowtorches, drills and 

spray painters.  Typically, robots are used to perform jobs 

that are difficult, hazardous or monotonous for humans. But 

on the other hand programming the robots is bit tedious or 

task of expertise. Hence using 3D animation software for 

modelling and using same for operating the robotic arm 

makes difficult task user friendly and easier.   

II. EXISTING SYSTEM 

There are many universities and personal article showing 

work on similar idea. But there are some short comes in 

them, like University of Toronto has developed a system 

called Augmented Telerobotic control which is operating 

robot remotely in unstructured environment using 

augmented display. Stereoscopic video is used to perceive 

the object and manipulate it. But the problem with this 

system is that the update rate of video images may vary 

since the video contains only the changes in position or state 

of the remote task space. It does not provide direct manual 

control.  

DND Kottege University of Colombo (Sri Lanka) 

has developed a software for simulating features of robot 

such as robot manipulators. It depicts real robot in virtual 

world including the kinematics produce by robot movement. 

But the short come of this way is, the graphical user 

interface for controlling robot is quite basic and not user 

friendly. 

There are other problems that are faced in 

industries or assembly line robots. 

Here are just a few examples: 

1) As programming is done on the embedded system 

of that robots (assembly robots). We have to follow 

the same old routine of programming it point by 

point. 

2) The main disadvantage of this way is the time and 

the expertise required to program it.  

3) Company has to hire the expertise to do the same. 

Hence extra overhead of time and expense is 

added. 

4) There are some companies who has overcome this 

problems by solutions like, another piece of 

hardware to make it user-friendly. 

Thought there are some solution available, but 

some are too application specific or at the research level. 

III. PROPOSED SYSTEM 

We have tried to overcome as many problem as possible 

mentioned above and have come up with a system which 

goes one step ahead and provides solution to the problems in  

existing systems. 

Our proposed system consists of three phases 

namely application software, electronic circuit, and a robotic 

arm. The flow of the project starts from application software 

(Blender) and ends at robotic arm. The three stages of our 

system are as follows: 

 Blender 

 Electronics 

 Robotic Arm 

A. Blender: 

Blender is a development tool dedicated to computer 

modelling, animation and 3D graphics creation, open source 

and cross-platform that allows our project modelling and 

programming robotic arm. Using Blender software for 

modelling 3D robotic arm allowed us adding scripts using 

python language, which gave us the opportunity of 

increasing the capacity of elements and behave as a 

programmer in that environment. The virtual model is 

rigged (rigging is a skeleton animation technique) with 

inverse kinematics. This helps it to provide benefits of 

inverse kinematics. Hence no need of using inverse 

kinematics in real robotic arm. All the kinematics generated 

from the movement of 3D robotic arm is captured through 
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python script and is forwarded to USB through pyserial 

(python library for serial communication). 

 
Fig. 1: Blender 

B. Electronics: 

We have used Arduino Uno to interface between Blender 

and Robotic arm. It acts has a controller and defines what 

need to be done. It does the two primary task, first it 

receives value from the 3D model, which are the 

modification made to 3D model, and the second task is to 

interpret and generates commands indicating all the 

movements from virtual bot to an appropriate form for 

handling robotic arm.  All the four servo motors are attached 

to Arduino board. Each servo motor from the robotic arm is 

mapped with its respective joint in virtual model. Hence 

each motor receives value from its mapped version from 

virtual world. This values of movements are received in real 

time. 

C. Robotic Arm:  

Our robotic arm is an articulated type with four axis. Base 

motor provides rotational movement while other three 

provides angular movement. With this arrangement robotic 

arms has access to 360 degree of movement in its work 

environment. Robotic arm is connected to Arduino board, 

which provides robotic arm with values from virtual bot to 

its relevant motors for movement or for performing task. 

Robotic arm emulates the action or movement performed 

using 3D model in real time. 

D. Explanation and Steps: 

1) Step 1: Using 3D model made in Blender software: 

 

2) Step 2: Operating in using mouse motion: 

 

3) Step 3: Passing its values to Arduino Uno over 

USB for bot operation: 

 
4) Step 4: Robotic Arm receives values from Arduino 

board and operates according to 3D robotic arm 

motion. 

At this point you see that robotic arm mimics the 

motion or movements of virtual version of it. All this 

happens in real time. 

E. System Management: 

On system startup, certain checks are performed like is robot 

connected through Arduino board. It is important as it 

assures that errors are avoided. But the virtual model is 

activated at startup itself. 

Using the computer mouse, the operator regulates 

the action of the movements that robotic arm can replicate. 

Python scripts manipulate the virtual model to treat as real 

objects conforms to the laws of physics. The controller 

module code reads the signal census, interprets and indicate 

to the graphic visualization module the movement to 

generate in the robot’s virtual model, also if the robot is 

connected, generate a 1-byte word using an algorithm 

coding indicating the movements that must do the real robot, 

and sends it through the USB port in which it is connected. 

F. Serial Communication: 

We are using Pyserial, which is a python based library for 

serial communication. What it does is make USB port look 
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as serial port, which in turn helps to carry out 

communication using USB port. Hence system can be with 

any computer having USB port. 

IV. CONCLUSION 

User will get a simple interface using which they can control 

the robotic arm to help him perform his tasks with greater 

ease. This system will abstract all the complexities related to 

programming a robotic arm and leave it to our system to 

handle it and let user do his job without putting his brain to 

heavy use and concentrate on his motive with respected to 

Robotic arm.   

V. FUTURE SCOPE 

In terms of future work bot can be fitted with camera for 

vision, which can help to locate object very accurately. It 

will also help to make bot autonomous using learning 

algorithm or using artificial intelligence. This system can 

prove to be very helpful for learning robotic at engineering 

level and learn robotics at its core. Hence it will encourage 

more people to learn robotics or pursue it as a career or do 

more research on this topic which will help this field to 

grow. 
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