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OFF-WORLD LABORATORIES 
Suite 100 

8920 Business Park Drive 
Austin, Texas 787S9 

TELEPHONE 512-502-0299 
FACSIMILE 512-502-8931 

November 15,1994 

U.S. DEPARTMENT OF DEFENSE 
SMALL BUSINESS TECHNOLOGY TRANSFER (STTR) PROGRAM 

CC:     Dr. Bill Geisler 

FROM: Homer Webb 

Re: Status Report Project number ATF94T004 

Three design meetings were held at the University of Texas Vision Labs with Dr. Bill Geisler's staff, this month 
to define the communication protocol and the specifications for the initial screen. 

A preliminary protocol design has been completed and approved by both UT design team and OWL design team. 
The UT transmitter will transmit (3) words of (32) bits. 
The first word will carry the x-axis position and width 
The second word will carry the y-axis position and width 
The third word will carry gray scale and control information. 
The control information will be refined as the project develops. 

A specification for the operational parameters of the initial system has been designed. The preliminary results are 
as follows: 

The first system will be a 240 x 240 pixel display. 
The maximum number of pixels per frame will be 3,000 
The OWL driver will place pixels on the screen as directed by the UT interface. 
The initial screen will be at least 5" x 5" viewing area. 
A modified back lit LCD screen will be used for the initial test screen. 
The OWL driver system will be prototype using "SM" off-the-shelf integrated circuits. 
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Owl completed a preliminary 422 hardware interface design between the UT transmitter and the OWL screen 
driver. 
The interface design has been approved by the UT design team. 

OWL completed a preliminary design of the screen driver. 
The driver will accept three (32) bit words from the external 422 interface. 
The driver will control the data transfer rate (maximum rate 30 frames a second). 
The driver will not buffer the data. 
The UT transmitter will be responsible for updating the display. 
The driver will write one pixel at a time. Up to 3,000 pixels per frame. 
The size of the pixel will be a 1X1 to 256 X256. Controlled by the UT interface. 
The driver will have 8-bits gray scale resolution. W»y «*«•»*»■»« **«•«**> 

A preliminary design review for the screen driver was held at UT on October 26, 1994. 
The design was approved by the UT staff 
The operational features of the driver was presented and approved. 

Project changes: 

Saff changes: 
William T. Capps has resigned from OWL. Homer Webb will fill this function until a 
replacement engineer is found. 
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University of Texas Center for Vision and Image Sciences 

Progress Report 1 

In addition to the establishment of preliminary protocol and screen designs 
with OWL, the University of Texas Center for Vision and Image Sciences (UT 

CVIS) has made the following progress: 

1. An efficient algorithm to determine the size of the "Superpixels" (pixels 
whose size is determined by their eccentricity from the point of gaze of the 
eye) has been derived and coded in 'C for execution on an ALACRON i860 

processor. 

• Superpixels will be arranged in a series of concentric rings, with 
each ling containing SuperPixels of a single width. 

• The width of the Superpixels in a given ring ,i, will be determined 
by the following formula, which is based on human perception: 

W 

"'-It V s 

where wi is the width of the Superpixel in ring i (in pixels), w0 is the 
width of a Superpixel in the center of the screen (in pixels), xi and yi 
are the location of the south-west corner of the Superpixel, in degrees 
from the center of the screen, and e is the point at which the 
resolution is half of its maximum value. 

♦ Rings in which a non-integer number of Superpixels can fit on a 
single side of a ring will have the narrowest Superpixel in the center, 
with Superpixel height increasing to the corners, where Superpixels 

are wi x wj. 

* In order to get maximum computational efficiency, only the 
Superpixel coordinates for one side of the ring are directly calculated. 
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Because the rings are symmetric, the coordinates from the single 
computed side are simply moved through three 90 degree rotations to 
establish the coordinates of all the Superpixels in the ring. 

• The algorithm has been constructed such that the user may specify 
w0, e and the desired viewing angle. Additionally, although the 
preliminary screen size is 240 x 240, the algorithm will accept any 
square symmetric dimensions for easy transitions to larger screen 

sizes. 

2. Calibration software for the eye tracker, specifically for this project, has 
been written and is currently being evaluated. 

3. Still images, for the evaluation of the eye movement algorithms (currently 
under development) have been selected. These include a letter chart (to be 
used for the evaluation of visual clarity), a natural environment scene (for 
evaluation of cluttered high detail images) and a face (to evaluate the 
perception of human faces in telecommunication systems). 


