wo-sn-so-sis AD-A254 332
LT

VISUAL EVOKED RESPONSE (VER) DETECTION OF LOSS OF
PERIPHERAL VISION

WILLIAM B. ALBERY, Ph.D.

Harry G. Armstrong Aerospace Medical Research Laboratory

RICHARD T. GILL, Ph.D. DTl‘

University of Idaho ' ELECTE
Moscow, Idaho AUG 111992

A

DECEMBER 1990

FINAL REPORT FOR THE PERIOD OCTOBER 1984 THROUGH AUGUST 1987

Approved for public release; distribution is unlimited

L4

HARRY G. ARMSTRONG AEROSPACE MEDICAL RESEARCH LABORATORY
HUMAN SYSTEMS DIVISION

AIR FORCE SYSTEMS COMMAND

WRIGHT-PATTERSON AIR FORCE BASE, OHIO 45433-6573

. 92-22633
92 8 10 115 T




NOTICES

When US Government drawings, specifications, or other data are used
for any purpose other than a definitely related Government procurement
operation, the Government thereby incurs no responsibility nor any
obligation whatsoever, and the fact that the Government may have
formulated, furnished, or in any way supplied the said drawings,
specifications, or other data, is not to be regarded by implication or
otherwise, as in any manner licensing the holder or any other person
or corporation, or conveying any rights or permission to manufacture,
use or sell any patented invention that may in any way be related
thereto.

Please do not request copies of this report from the Armstrong
Laboratory. Additional copies may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield VA 22314

TECHNICAL REVIEW AND APPROVAL

AAMRL-SR-90-516

This report has been reviewed by the Office of Public Affairs (PA) and
is releasable to the National Technical Information Service (NTIS).

At NTIS, it will be available to the general public, including foreign
nations.

This technical report has been reviewed and is approved for

publication. o
‘7 Accesion For \
FOR THE NTIS CRA&! d
, DTIC  TAB 'y
% ] Unantourced i
. Justiication
W. BRINKLEY, SES . r___.__,,___,._____..._,..._...
Director, Biodynamics and Bioengineering Division BY ]
Armstrong Laboratory Dist ibution

Availabiiity Tovies

‘ Avail odof
Dist Special

DTIC QUALITY INSPECTED 8 W ,




form Approved

REPORT DOCUMENTATION PAGE OMB No. 0704-0188

P LBk 1EPOING DUrBen 107 thuy COUECLION OF INTAIMILION 1% B1LMALED 1O srerage | NOul et Te3POMe, UKINGING the LUIME 107 1EvieWINg INLIUCLION), SEAICIING EaNtING dald YOur(ey.
S4INENNG ANA MANTANNG the Aala Needed, 40d COMPIeling ANA reviewing the COlleclion of int auon. Send Y this Durden estimate Of any OLRE! 25p¢C1 OF thiy
Collect:on of NIorMAnon, icluding WggeILIONs 107 16duCING the DurGen. (0 Warnglon rieadquarten Services, Dueciorate for 1n10rmation Operatom +nd Kepons, 1215 Jefterson
Oawis IgRway. Swite 1204, Arhnglon, VA 222024102, 4nd 10 the Otfice Of Management and sudget, Paperwoik Reduction Project (0704-0188), wasnungton, DC 2050).

1. AGENCY USE ONLY (Leave dlank) [ 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED .

March 1991 Special Report Oct 84 - Aug 87

4. TITLE AND SUBTITLE : S. FUNDING NUMBERS

Visual Evoked Response (VER) Detection of Loss
of Peripheral Vision

6. AUTHOR(S) 72312508
William B. Albery
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

REPORT NUMBER
. Harry G. Armstrong Aerospace Medical Research Laboratory
Wright-Patterson AFB, OH 45433-6573 AAMRL-SR-90-516

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING / MONITORING
AGENCY REPORT NUMBER

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION / AVAILABILITY STATEMENT 12b. DISTRIBUTION COOE

Approved for Public Release; Distribution is Unlimited

13. ABSTRACT (Maximum 200 words) :
A novel concept of objectively determining when a centrifuge subject and subsequently,

a pilot, loses peripheral vision due to the physiological effects of sustained
acceleration was attempted. The approach was to modulate lights in the peripheral
vision of the subject as the subject stared at a centrally fixed indicator. It was
demonstrated by using a special, lock-in amplifier, that a reliable visual evoked
response (VER) could be elicited in the peripheral vision of a. seated subject at 1 G.
The next step, determining if the technique worked on subjects under sustained
acceleration was never accomplished. Reliable, non-invasive means of monitoring
centrifuge subjects came available during the later stages of this research which
overcame the need to demonstrate this techniquezon the centrifuge.

14, SUBJECT TERMS , | 15. NUMBER OF PAGES
(U) Electroencephalograms, (U) EEG, (U) Peripheral Light Loss, v
(U) Acceleration tolerance, (U) Visual Evoked Response 16, PRICE CODE
17. SECURITY CLASSIFICATION ] 18. SECURITY CLASSIFICATION [ 19. SECURITY CLASSIFICATION ]20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTRACT
Unclassified Unclassified Unclassified UL
NON 7540-01-280-5500 Standard form 298 (Rev 2-89)

Prentnibed Dy ANY 310, 23918
avy-102




Objective: The objective of this research was to assess the
feasibility of using visually induced steady state electro-
encephalograms (EEG) to estimate acceleration induced peripheral
light loss (PLL), rather than relying on subjects’ subjective
determinations of PLL. The goal was to use this technique as an
objective measure of PLL during acceleration tolerance
experiments.

Approach: Experiments were conducted in a normal 1-G
environment to determine the optimal conditions (i.e., the
precise form of the stimulus and the analysis technique) for
obtaining the strongest EEG response to both foveal and
peripherally localized stimuli. The visual evoked response
(VER) was evaluated for both foveal and peripheral stimuli.

A semi-circular light bar was constructed (Figure 1) and data
were collected on both foveal and peripheral stimulation (lights
A, B, C, D in Figure 1). A special amplifier was designed and
developed which allowed a narrow band of EEG frequencies to be
processed.

Results: Both on-axis and off-axis VERs were observed and
recorded at 1 G. Only two subjects were evaluated for VERs
stimulated by peripheral lights (Figure 1). The technique was
never tested on the centrifuge. VER analysis took at least 3
seconds to complete which made the technique unacceptable for
early detection of PLL during centrifuge experimentation.

Discussion: Although the technique of developing a VER by using
lights modulated in the periphery of the test subject was
demonstrated on at least two subjects, this technique was never
evaluated on the centrifuge. Other objective means for
monitoring the physiological status of the centrifuge subject
became available, such as the ultrasonic flow transducer for
temporal artery blood flow. In addition, researchers at USAFSAM,
Brooks AFB, TX, completely instrumented subjects for recording
EEG during a G-LOC study and found that the frequency of the
brain waves shifts from high (alpha) to low (delta) when the
centrifuge subject loses consciousness. The technique described
here could potentially eliminate the subjectivity involved in
estimating the sudden loss of peripheral vision (tunnel vision),
but problems with detection and quick analysis of the VER
preclude its use at this time. Other reliable non-invasive
physiological monitoring techniques such as the transcranial
Doppler device, pulse oximetry, and temporal artery flow velocity
have been found to be acceptable techniques by centrifuge/
acceleration researchers.

Conclusion: The concept of stimulating a visual evoked response
by lights in one’s periphery was novel in that it represented a
potential objective means of determining when a human was losing
peripheral vision as a result of the physiological effects of
sustained acceleration. It was assumed that if one lost
peripheral vision into a cone of 60 degrees, for example, that
the VER from lights modulated outside the cone, say at 70
degrees, could no longer be evoked. The peripheral vision-evoked
technique was not tested on the centrifuge because other non-




invasive physiological monitoring devices became available that
eliminated the time delay problem.
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Figure 1l: Top View of Conceptual Design For Using EEC Analysis To Determine
‘ Human Field-of-View )




