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The Continuous Electroencephalographic and Physiologic Monitoring System is a

automated data acquisition system currently in use in the Neuroendocrinology

Lab of the Brigham and Women's Hospital. It was completed in June cf 1985,

funded by Air Force Office of Scientific Research Grant no. AFOSR830309. The

system combines three important and interrelated functions: monitoring the

health and safety of human research subjects during long-term studies;

scheduling and recording discrete events such as meal times, bedtimes, and

performance test times; and collecting physiologic data from the subject.

The latter function is the most demanding of the three, due to the nature of

the research and the requirement that multiple channels of physiologic data

be recorded in real time, automatically, continuously for up to several

months, with great reliability, and in the case of certain electrophysiologic

data, at high speeds.

To meet these demands, the system uses a Digital VAX 11/750 control unit.

The VAX is optimally configured for this application, with two 456-megabyte

fixed disk drives to permit stcrage and access Cf the large files created by

high-speed data channels during long recordings. A floating point

accelerator allows rapid statistical analysis of tnese same files on the same

system. A laboratory peripheral accelerator preprocessor subsystem (DEC

LPA11) handles the high-speed data ecquisition channsl througn DMA interface

with the main system, relieving the control unit of tre highest frequency

realtime tasks. The systcm hes tne capability to digitize eight different

channels of electroencephalographic data on each of two different subjects at
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two hundred samples per second per channel for eight to ten hours at a time,

maintain the data on disk for computer analysis, display it visually on a CRT

display scope, and transfer it onto tape for archival storage, while

simultaneously carrying out all its other data acqusition, event control, and

performance testing functions.

The principal data acquisition devices connected to the system are the

ten-channel electronic linearizing thermometer and the two eight-channel

electroencephalograph machines. The electrically-isolated thermometer

records body temperature, which is the most important and reliable indicator

of the status of a subject's circadian timing system. The EEB machines

record brain waves, muscle tonus, eye movements, and cardiac pulse signals.

These signals, during sleep, indicate the depth and quality of sleep, end

during wakefulness they indicate the occurrence of unwanted sleep episodes or

entry into states of consciousness other than full alert wakefulne-. Pct!-

types of data are essential in interpreting the results of sny human

performance study, particularly one that designs to take into account the

subject's sleep-wake cycle and its possible disruption by schedule changes,

transmeridian travel, medications, changes in illumirance level, or

environmental isolation.

The system is installed in the Environmental Schedulin~g Facility (LizF) of +he

Neuroendocrinology Lab. This facility consists of three separate study

suites, each capable of hcslng a human subj ct, fcr ;ericds cf +ire ranging

from hours to months, in a ccntrolled environment. The suites are completely
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sealed from outdoor light, are soundproofed to exclude noise, anc are air

conditioned independently from the surrounding building. Thus, subjects can

be isolated from all environmental time cues when necessary. In addition,

two of the suites contain wall-mounted banks of lights, each incorporating

sixty eight-foot full-spectrum fluourescent lamps in an area of 112 square

feet, capable of simulating the illuminance of outdoor sunlight. The three

suites adjoin a common Control Room, where most of the instrumentation is

located.

Integration of the Continuous Electroencephalographic and Physiologic

Monitoring System with the ESF has created a powerful research tool for the

study ol the effects cf schedule changes, environmental conditions,

illuminance level, and other synchronizers of the human circadian timing

system on human performance. Results already obtained in research using this

facility represent significant breakthroughs in the understanding of human

circadian physiolcgy. Cne %chievement of particular mportance is the

characterization of the human phase resetting curve tc bright light, and the

concc.itant discovery ol metnodE ty which the uman circadian clock iay be

rapidy and accurately reset for optimum performance in any time zone.
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