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BRIEF OUTLINE OF RESEARCH FINDINGS 

The main objective of the research is to investigate the 
effects of fovea' load on peripheral sensitivity in the 
visual field. Foveal load will be varied by using different 
orders of tracking (e.g., zero, first, etc.). Peripheral 
visual sensitivity will be determined by obtaining thresholds 
to light stimuli presented at various eccentricies from the 
central field of vision. 

This report covers the period 1 January 1985 to 30 June 
1985. The contract was initiated 1 March 1985. The months 
of March and April were used to obtained approval from the 
U.S. Army to acquire electronic data processing equipment for 
experimental control and data analysis of the research. This 
equipment has been ordered and delivery of much of it is 
expected by the end of July 1985. 

An IBM PC-XT microcomputer in conjunction with Techmar 
Lab Master, memory and multifunction, and graphics boards 
will be used to control the presentation of the light stimuli 
and the tracking task. A small-screen CRT at the center of 
an 8-inch steel sphere will present the tracking task to the 
observer. Light sources arranged about every 5 degrees along 
12 meridians (separated by 30 degrees) consist of diffuse 
green LEDs (Chicago CMP52 with a typical peak wavelength of 
565 nm and a minimum intensity of 7.0 mcd at 20 mA). Green 
LEDs will be used as they will not only be able to reflect 
photopic or cone activity but also acotopic or rod activity 
at low luminance levels. Surround illumination will be 
provided by a baffled circular (16-inch diameter) flourescent 
diameter lamp (Sylvania Circline Cool White 40 Watt). The 
inside of the modified visual perimeter will be painted flat 
white. The GTRI instrument shops will be used for some of 
the apparatus construction. 

Subjects will be required to carry out a tracking task 
while simultaneously responding to light flashes using an 
ascending method of limits technique. The subject procedures 
and letter of consent have been approved by the Georgia Tech 
Human Subjects Committee. It is hoped that equipment 
construction will be completed and the running of subjects 
will begin during the Fall Quarter at Georgia Tech. 
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BRIEF OUTLINE OF RESEARCH FINDINGS 

The main objective of the research is to investigate the 
effects of fovea' load on peripheral sensitivity in the 
visual field. Foveal load will be varied by using different 
tracking orders. Peripheral visual sensitivity will be 
determined by obtaining thresholds to light stimuli presented 
at various eccentricities from the central field of vision. 
The effects of tracking practice will also be evaluated. 

This report covers the period of 1 July 1985 to 31 
December 1985. The contract was initiated 1 March 1985. As 
soon as approval was obtained from the U.S. Army, electronic 
data processing equipment was ordered in May. This equipment 
arrived in August 1985. 

An IBM PC-XT microcomputer in conjunction with Techmar 
boards are used to control the presentation of the light 
atimluli and the tracking task. All data will be collected 
by the PC-XT and saved on disk for downloading to a Cyber 855 
mainframe computer for data analysis. Basically, the 
apparatus is made up of two major components which includes a 
control unit consisting of the PC-XT and associated 
circuitry, and a display unit which consists of a modified 
perimeter. While subjects are engaged in a compensatory 
tracking task, light stimuli will be will be presented for a 
brief duration (about 200 mac) in the peripheral visual 
field. The lights are arranged along twelve meridians at 
about five-degree intervals. In the center of the hemisphere 
(or perimeter) there is a Panasonic 1.5 inch TV, upon which 
is displayed the tracking task. 	Subjects will be required 
to carry out a tracking task while simultaneously responding 
to light flashes using an ascending method of limits 
technique. Experimental procedures have been approved by the 
Georgia Tech Human Subjects Committee. 

The duration and intensity of the LEDs are controlled 
though one of the Techmar Lab Master's D/A ports. Actual 
selection of the LED to be illuminated is accomplished 
through a switching box consisting of three rotary stepper 
relays. The inside of the perimeter is painted flat white 
(Krylon #11502) and is diffusely illuminated by a 40-watt 
Circline floureacent light. The intensity of the floureacent 
light can be varied by use of an electronic dimming ballast. 

The equipment construction is virtually completed, and 
it is expected that the calibration of the equipment and the 
running of subjects will be initiated before the beginning of 
the second contract year. 
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BRIEF OUTLINE OF RESEARCH FINDINGS 

The main objective of this research is to investigate 
the effects of foveal load on sensitivity in the peripheral 
visual field. Foveal load will be varied by using simple 
fixation of a cross vs. tracking tasks which vary in order 
and difficulty of tracking signal. Peripheral sensitivity 
will be determined simultaneously by obtaining thresholds to 
light stimuli presented at various eccentricities from the 
central field of vision. The effects of practice on the 
tracking task will also be varied to determine its effects on 
the functional visual field. 

This report covers the period of 1 January 1986 to 30 
June, 1986. During this period, refinements were made in the 
apparatus, light and time calibration of the system was 
carried out, pilot subjects were run, and the first in a 
aeries of experiments of the effects of foveal load on 
peripheral sensitivity was conducted. 

A recently completed study was accepted for presentation 
at the 1986 Human Factors Society Annual Meeting and for 
publication in the Proceedings. This study employed two 
types of foveal tasks. The first task involved the simple 
fixation of a cross which served as a control condition, 
while the second involved a first-order (rate) compensatory 
tracking task resembling ZITA. Visual sensitivity was 
determined for the horizontal meridian out to about 50 
degrees. In order to examine the effects of training a total 
of 18 trials were employed. Complete data was collected on 
six subjects. 

In general, it was found that when a more complex visual 
task was employed, there was no loss in peripheral vision or 
a shrinkage in the size of the functional visual field. This 
finding does not support those of previous investigators. 
One possibility is that the tracking task employed may have 
not been very demanding. A second possibility is that the 
subjects regarded the light detection task as more important 
than the training task. Further experiments are planned to 
examine these possibilities. 

One of the planned experiments will specifically vary 
the difficulty of the track (e.g., by using two or more sine 
waves of a frequency higher than 0.1 Hz). A second study 
will examine the effects of using a similar track with a 
higher order tracking system (i.e., second-order or 
acceleration). A third experiment will incorporate 
instructions to the subjects that both tasks are equally 
important. 



THE EFFECTS OF FOVEAL LOAD ON PERIPHERAL 
VISUAL SENSITIVITY 

Edward J. Rinalducci and Paul N. Rose 
School of Psychology 

Georgia Institute of Technology 
Atlanta, GA 30332 

ABSTRACT 

The main objective of the research was to investigate the 
effects of load on peripheral sensitivity in the visual 
field. Foveal load was varied by using simple fixation of a 
cross vs. a first-order (rate) compensatory tracking task. 
Peripheral sensitivity was determined simultaneously for 
light flashes located at different eccentricities along the 
horizontal meridian. The effects of training on the tracking 
task were also examined. In general, the results showed no 
losses in peripheral sensitivity under the experimental 
conditions employed, contrary to data from previous studies. 

Proceedings of the Human Factors Society, 30th Annual 
Meeting, 1986. (In Press) 
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