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Abstract - Our method aims at using the web browser for transferring the commands from the remote client operator to the robot’s control desk through a server which eliminates the need for costly equipments, complicated software’s and also consumes only a low bandwidth which is an added advantage .And moreover it provides security and eliminates the tedious process of IP address identification and verification used in the conventional methods of teleoperation through the internet. The main improvement that we would like to highlight is eliminating the need for installing client side software’s since the whole process can be done using the web browser ,through which the operator has real-time access to the robot .
INTRODUCTION
Today many robotic applications demand teleoperation. The current methods are mainly developed around wireless protocols which involve high cost equipments and can transmit only through a limited distance or by using complex software’s in the client end which consumes a large chunk of the bandwidth. The security concern of the process also becomes a huge question mark in these methods.

So in order to eliminate the installation of software in the client end and to avoid the direct connection of the clients we need a server in between as some sort a meeting and a communicating point from where the operator and the robot can put and get the data .An php server was used for the purpose because of the ease of scripting and also its open source .And using this scripting a login interface was added as a first security measure.
LOGIN INTERFACE 
As a first security measure a login interface was done to enhance the security and allow selected user access .Instead of the traditional method of using cookies we used a better feature of php called session variables. It directly stores the users currently accessing the server.
if ($validUser == true) 
$_SESSION['validUser'] = true;
else 
$_SESSION['validUser'] = false;
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CONTROL PAGE DESIGN 
The control page was designed to provide four basic controls for the robot .That’s forward, reverse and right, left. Although it seems like a minimum functionality it can be extended .The basic concept here is to show the control of motor from a remote location.
Through the control of the motor any appliance or equipment that requires actuation can be carried over through the internet.

The control page is a basic html page made up of tables with controls on the left and an image feedback on the right column.
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FLAT FILE SYSTEM
A flat file system is nothing but a simple text file used to store in a server instead of a database .This is not suited for applications where a large amount of data is stored .How ever in our case since the data transferred is small and also the application demands high speed a flat file system is put into use .Using a database will slow down the transfer considerably .Php script was used to store and retrieve the data from the server .Several inbuilt functions available were used for file operations .The following code shows the opening writing and closing of the file in the server .
<?php

$fp=fopen("command.txt","w");

$theData= $code;

fwrite ($fp, $theData);

fclose ($fp);

?>

 The following picture shows the data flow from the remote operator to the robot and visual feedback .When the user logs in and presses a button on the webpage it is sent to the server by using the method post .It is captured by the php script in the server by using $_POST [] variable and then it stores it in a text file in the server.
That data is polled by a php script running in the local server of the robots control desk and stores the data in the localhost as a text file .Then the text file is read by the c program running in the computer and transferred directly to the parallel port.
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POLLING 

Polling of the text file has to be from the localhost done to monitor any changes in the text file stored in the server .Inorder to store the new data in the file it is required to refresh the page every few second to flush out the old data and put the new data in the file .The meta tag refresh was used to implement the task.

<META HTTP-EQUIV="REFRESH" CONTENT="0; URL=test.php">
The test.php file is the main key for the transfer of data from the server to the robots control desk. It checks the server every few seconds for the new data and stores the data in the local computer.
<?php

$code = fopen("http://automaton.110mb.com/command.txt","r");
while (! feof ($code))

{

$readcode = fgetss ($code);

echo ('Read code :’);
echo $readcode;
$localcode =fopen("code.txt","w");

fwrite($localcode,$readcode);

fclose($localcode);
?>
VISUAL CAMERA FEEDBACK

Presently the visual feedback is complemented using a webcam at the robots control desk .It takes a snapshot of the robot every few seconds and sends it to the server using FTP protocol and this image is shown in the operators control page. This achieves a compromise between a streaming video and images taken on request .And incase of a streaming video the bandwidth also has to be taken into account. The images are transferred through DCAM servers FTP 
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After the image is transferred to the server the following JavaScript refreshes the image alone every few seconds thus providing a visual feedback for the operator.

<script language="JavaScript" type="text/javascript">

setInterval('document.getElementById(\'webcam\').src=\'images/cam/DCAMImage.jpg?l=\'+(new Date).getTime()',5*1000);

</script>

TRANFERRING DATA TO THE OUTSIDE WORLD 

After saving the data in the localhost it is read by a C program .The C program reads the file and transfers the data into a variable .And it is then sent directly to the parallel port .Although parallel port is not an ideal way to interface it was chosen for the simplicity of control and interfacing.  

fp= fopen (path,"r");

while (! feof (fp))

fscanf (fp,"%d", &c);

outportb (0x378, c);

The following piece of code reads the file and transfers the data to the parallel port.
INTERFACING THE ROBOT TO THE CONTROL DESK

433 MHZ ask wireless transmitter receiver  modules were  used for interfacing the robot to the control desk .Its fast and also provides a speedy operation .

SPEED OF RESPONSE 
The speed of response .ie the time interval between the user clicking the button and the robot responding to the data was found by recording a time stamp of when the data is received from the operator and that file is read only once in the localhost and also the tine is recorded and by subtracting these two time stamps the time interval was noted down. The response was tested with the three available standard bandwidths of 56 KBPS, 128KBPS, and 256 KBPS from the major internet service providers.
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It can be noted that the control response is not exactly linear. And the response time obtained depends on the location of the client .Our readings are not universal and strictly limited to our test locations. 
CONCLUSION 
In this paper rather than using the traditional method of using a client end software a new approach of using the web browser to control robot has been proposed and implemented.

In the current design the data transfer is through a server which gives more easiness of implementation and coding .How ever direct connection of clients may cause other problems also.    
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