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(a) Bright pupil image, (b) dark pupil image, (c) mage obtained after
morphological opening with a disk structure of siz&, (d) [a-b], (e) [a-c],

(f), (g) Thresholded images using a very small thrésld to account for most
reflections in the image,

(h) Image obtained using the logical AND operator wich keeps the bright
regions which appear in both thresholded images.
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Step 1 Compute the centroid of all the connected region
In the binary image obtained using connected componet

analysis.

Step 2 Eliminate all regions with centroids located outsic
the face contour previusly computed.

Step 3 Find the region

that has the closest centroid to th

prior eye location computed in images at instante

Step 4 After detecting
kalman filter i1s then us

possible pupil candidates, the
ed to compute the exact location

the bright pupil in the d

Ifference image.

Step 5 After computing the pupil coordinates, update the
eye and face templates to process the successive frame

Step G Extract eye reg

lon
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Database Subjects |# of Images Total processed Detection and
per subject Images tracking
results
ISL EYE IR 4 300 1200 1200/1200
Underexposed 3 200 600 591/600
low quality
Images

Table showing eye detection and tracking results.8D0 images are processed
In total using two different IR image databases




8 |
Database | ., In pixels| . Inpixels| .. Inpixels error 1N PIXEIS
(hor- (hor- vert-direction) | (vert-
direction) direction) direction)
ISL: 1200 1.0976 0.9090 2.2352 1.9794
frames
Low 1.4402 1.3297 3.0829 1.9628
guality:
600
frames
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