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ABSTRACT 

A robot is an electro mechanical machine that is designed to perform a task which is similarly accomplished 

by human being also performs one or more task repeatedly, with speed and more accurate manner. In the information 

and artificial intelligence age robots plays an important role in our day to day life and also control our day to day 

activities. Using robots for different areas will save our time and money in addition to this it provides more accurate 

results than what human did before. Interaction with its environment is a key mandatory for a robotic system. 

Especially the ability to recognize and manipulate objects tracking that is taken from input sensors is crucial to 

successfully work in natural environments. Visual object tracking, however, still remains a challenging problem. To 

get the robot capable of tracking a visual object. This paper shows that the capability of robot for tracking object 

which is sensed by the robot sensors using artificial neural network. 
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INTRODUCTION 

Machine learning is a technique that helps computers to learn from experience, learn by examples. 

Learning capabilities can improve the performance of an intelligent system through time. The main tool which is 

used for machine learning are artificial neural networks. Artificial neural network or ANN is a machine learning 

techniques that is used to emulate human brain and consists of a number of artificial neurons. A neural network is 

a powerful modeling tool that is able to represent complex input or output relationships like human brain. Neural 

networks look like the human brain in the following two ways: 

• A neural network acquires knowledge through learning. 

• A neural network's knowledge is stored within inter-neuron connection strengths known as synaptic 

weights 

An Artificial Neural Network is specified by neuron model which is used for the information processing 

unit of the NN the second thing is that architecture that contains a set of neurons and links for connecting neurons 

finally a learning algorithm responsible for training the NN by modifying the weights in order to model a 

particular learning task correctly on the training examples. In artificial neural network the neuron is the basic 

information processing unit consists of a set of links, describing the neuron inputs, with weights W1, W2… Wm, 

an adder function that is responsible for computing the weighted sum of the inputs R= 
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And finally activation functions. Y=µ (R + b) 

 

Figure 1: Artificial Neural Network 

ROBOT 

A robot is an electro mechanical or virtual agent that contains sensors, control systems, manipulators, power 

supplies guided by a computer program or software system that perform a task which were done previously by humans. A 

robot has the following important characteristics: 

• Sensing: a robot has sensors in order to have a capability of sensing its environment. But the mechanism of 

sensing the environment is not similar as of human being. The robot has a camera system to visualize it’s 

environments. 

• Movement: A robot needs to be capable of moving around its environment. Whether rolling on wheels, walking 

on legs or propelling by thrusters a robot needs to be able to move.  

• Energy: A robot needs to be able to power itself. A robot might be solar powered, electrically powered, battery 

powered. The way the robot gets its energy will depend on what the robot needs to do. 

• Intelligence: A robot needs some kind of smarts. This is where programming feeds as much as possible best and 

optimized instruction for the robot system. 

ARTIFICIAL NEURAL NETWORK IN ROBOT  

With the advancement of technology and robot plays an important role in our day to day life we can use robots for 

critical mission like human being cannot reach and also we can use robots for dangerous activities like wars. An artificial 

neural network based robot is a machine that has a capability to learn from the environment and extract information from 

its environment and use knowledge about its world to move safely in a meaningful and purposeful manner. For the given 

problem we have a means for checking a proposed solution and caused that problem, and then we can solve the problem by 

testing all possible answers. But this method this always takes a long period of time to handle the given problem. If we 

handle the same problem with the help of intelligent machine let’s say robot it takes a minimal time because intelligent 

machine like robots have higher processing speed than that of human beings. 
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Neural network learning for Robot for visual object tracking involves: 

• The training of robot in the process of making the decision of whether the object is or where the direction of an 

object is located 

• Training of the object to change the direction and then enforces the robot to track the object 

BACK PROPAGATION ALGORITHM 

The MLP and many other neural networks learn using an algorithm called back propagation. With back 

propagation, the input data is repeatedly presented to the neural network. With each presentation the output of the neural 

network is compared to the desired output and an error is computed. This error is then sent back to the neural network and 

used to adjust the weights such that the error decreases with each iteration of operation and the neural model gets closer 

and closer to producing the desired output.  

 

Figure 2: Back Propagation 

In a back-propagation neural network, the learning algorithm has two phases.  

• First, a training input pattern is presented to the network input layer. The network propagates the input pattern 

from layer to layer until the output pattern is generated by the output layer. 

• If this pattern is different from the desired output, an error is calculated and then propagated backwards through 

the network from the output layer to the input layer. The weights are modified as the error is propagated. 

 

Figure 3 

WEIGHT TRAINING 

Update the weights in the back-propagation network propagating backward the errors associated with output 

neurons. Calculate the error gradient for the neurons in the output layer: 

δk(p)=yk(p).[1-yk(p)].ek(p) 

ek(p)=yd,k(p)-yk(p) 

Calculate the weight corrections: 
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∆wjk(p)=α.yj(p). δk(p) 

Update the weights at the output neurons: 

Wjk(p+1)=wjk(p)+wjk(p) 

Calculate the error gradient for the neurons in the hidden layer: 

δ (p)=yk(p).[1-yj(p)]  

Calculate the weight corrections 

∆wij(p)=α.xi(p). δj(p) 

Update the weight at the hidden neurons  

Wij(p+1)=wij(p)+ ∆wij(p) 

OBJECT TRACKING USING ROBOT 

An ANN based object tracking robot system consists of the following sub-systems: 

• Vision Sub-system: In visual object tracking robot vision sub system is used for sensing the environments and 

taking a proper actions  

• Motion Sub-System: A robot needs to be capable of moving around its environment. Whether rolling on wheels, 

walking on legs or propelling by thrusters a robot needs to be able to move. 

Acquiring Image 

A video is taken from the robot’s camera can easily be given to Matlab program using the video input function. 

This function makes it possible to assign a variable as a video input. Image processing cannot be performed on a video 

input, so single frames should be extracted from the video with a frame grabber. 

 

Figure 4 

Motion Sub-System 

If it is required to build human-like robots that can track with object, our robots must know not only the properties 

of objects but also to move toward object. This challenging task has been done in two phases; First phase is to develop an 

algorithm using artificial neural network back propagation to detect location of object in an image taken by the robot 

camera. Secondly is to construct a prototype circuit considered as robot face moving on simple motor considered as robot 
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neck. So our proposed motion system has two software and hardware phases. 

 

Figure 5 

Hardware Phase  

Due to the lack of commercially available components of robots, multi-agent research with real robots was not 

feasible so far. While a quite number of research labs construct their own robotics and it is likely that some advanced 

humanoid robots will be commercially available in the near future. So it is better to construct a simulated prototype of 

humanoid robot. 

EXPERIMENTS  

Intensive experiments have been conducted to address the validity of the visual object tracking robotics. First, we 

have tested the vision program in several stages to check its accuracy. Initially, it is tested on a simulated object images, 

and then pictures from a camera held on the robot, Background with one color, black, is chosen. The achieved results from 

the vision program have a remarkable precision. Although the vision affected by the camera resolution, and lighting. The 

robot simulated camera resolution used was 640*480 because this is the average camera resolution in order to sense the 

visual object.  

 

 

Figure 6 
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CONCLUSIONS 

Robot System based computing is emerged as a new computing paradigm. In this paper we have introduced a 

robot system for visual object tracking based on ANN. C and Mathlab programming language is used for simulating the 

robot system. In the future work, we need to improve the fault tolerance to the dynamic link technique. So that the robot 

system can automatically find parameters for the new plan and execute it right. By adding more learning techniques so that 

the robot can change its goal at runtime.  
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