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ABSTRACT

Diagnosing autism is a challenge to professionals in medical, psychological, and rehabilitation domains. In contrast to physical disabilities that are visible and measurable, autism remains a mystery to many professions. One of the most challenging aspects of autism for doctors and parents is the lack of a definitive tool for diagnosing the Autism Spectrum Disorder (ASD) in children. Autism cannot be diagnosed exclusively with medical tests; screening and diagnosis involves clinical examinations, observation and evaluations. If autism is diagnosed late in an individual’s life, intervention is often less effective than with early diagnosis. Social and emotional deficits are the features that appear to be unique in ASD, whereas communication defects and repetitive behavior patterns also occur in other disorders (Schultz, 2005). Distinct patterns of visual attention in examining faces reveal the key problems that children with ASD experience in visual communication. When a child is not tracking the most informative parts of the face (eyes, nose and mouth), very little can be gathered with respect to other people's emotions. We developed the ASET program to examine the viewing patterns exhibited by children with ASD and measures the eye gaze intensity and patterns for each individual. 

We have developed software that collaborates with an eye tracker and uses it in the screening of children as shown in Figure1. Eye tracking is a new technology that is used for measuring the point of gaze ("where we are looking at on the screen"). It uses a combination of an eye- tracker device and gaze analysis software. 
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Initially the software gathers the child’s demographic data that include indices which are commonly used by specialists’ for screening, such as Social Impairment (SI), Communication Impairment (CI), Restricted and Repetitive Behavior and Interests (RRBI), and Development Age. Then, a specialist designs a session by selecting the number of stimuli and their duration to be presented to the child. These stimuli include both frontal faces and social scenes. The eye tracker then returns the gaze data to be filtered and analyzed depending on the number and duration of each stimuli’s exposure. Finally, ASET presents the results of each stimuli in the form of visual maps of subjects’ visual attention (e.g. heat maps that show the aggregation of attention distribution, gaze plots that demonstrate the gaze path, and statistical charts which present the number and duration of fixations and mean fixation duration). These visual maps show the distribution of attention on key areas in the stimuli such as eyes and mouth. Screening is based on whether the amount of attention allocated to these areas is below normal thresholds.

ASET uses facial processing prior to running the screening sessions in order to determine the areas of interest (AOIs) in the face for each session stimuli (i.e. eyes , mouth). Facial processing in ASET includes three steps. First, images are uploaded from a file or a database. Second, images are scanned to extract the face in the image and exclude any non-related areas such as image background. Finally, once the face is extracted the system will localize the features (eyes and mouth). Stimuli in sessions also include images of social scenes where the area of interests- the side view of each face and the path gaze between the two subjects- are predefined and do not require any pre-processing.
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Figure � SEQ Figure \* ARABIC �1� : A child during a screening session.
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