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Introduction: With recent technological advancements, eye trackers, i.e. devices able to detect the user’s gaze and direction on a screen, have been greatly improved [1]. But using gaze as an input lacks the accuracy needed to select small targets [2] on a GUI firstly due to the nature of eye movements and secondly because of the way in which we use our eyes in conjunction with other motor actions. In this work we address the problem of link selection while surfing the web using a head mounted Arrington Research Viewpoint eye tracker using a proxy web browsing system.  Eye tracking systems continue to cause problems for the disabled users due to their inaccuracy to pinpoint small target areas. So we introduced the system of mapping the links on a webpage to an enlarged virtual keypad by assigning unique numeric identifiers to represent each link. The user has to select the unique numbers displayed on virtual keypad which will be activated by selecting the select button on the top of the web page. The system then directs the user to the target embedded in that link. The virtual keypad pops up and spans across whole monitor screen thus allowing an easy and accurate selection of the desired link as shown in Figs. 1 and 2. Then user can select the numbers of his choice if s/he gazes at the buttons for about 2.5 seconds which is called as ‘dwell time.’ 
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Fig. 1 Select button for popping out virtual number pad. 


Fig. 2 Popped out virtual number pad.
System  Design and Evaluation: The HTML and  PHP based Client URL (CURL) Library [3] are used to develop the frontend and backend respectively. We use XPath to extract all the links and link labels from the fetched webpage. These link labels are then modified and unique identifiers are concatenated to the end of the link labels. The virtual number pad is coded in JavaScript which contains ten clickable buttons. We carried out formal experiments simulating real life scenarios on a PC running Windows XP. Eight novice unpaid volunteers from the ISRC participated in the study. They were seated about 60 cm from the display without a head-rest. The participants were asked to perform three tasks: (T1) Navigate to any link in the top menu. (T2) Navigate to any link in the left navigation menu. (T3)  Navigate to any of link on the right side of the website. Each task was performed three times. Table 1 shows the results: ‘y’ means that at least two trials out of three were successful, while ‘n’ indicates the other case.
Table 1: Text Results
	Users

	
	U1
	U2
	U3
	U4
	U5
	U6
	U7
	U8

	T1
	y
	y
	y
	y
	n
	y
	y
	n

	T2
	y
	y
	y
	y
	y
	y
	y
	y

	T3
	n
	y
	y
	y
	y
	n
	y
	y


Conclusion: Compared to other eye-controlled web browsing systems, the presented system differs in the following ways: (1) The user does not need any additional software to be installed. (2) It doesn't depend on the operating system. (3) It will work with any eye tracker (4) It can be implemented as a proxy website enabling access using any web browser. As for future work, it is planned to integrate an eye typing system to enter the web address and also an efficient page scrolling method.
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