(12)

United States Patent
Balkin et al.

US006743167B2

10y Patent No.: US 6,743,167 B2
45) Date of Patent: *Jun. 1, 2004

(54

(75)

(73)

@D
(22

(65)

(63)

(60)

METHOD AND SYSTEM FOR PREDICTING
HUMAN COGNITIVE PERFORMANCE
USING DATA FROM AN ACTIGRAPH

Inventors: Thomas J. Balkin, Ellicott City, MD
(US); Gregory L. Belenky, Kensington,
MD (US); Stanley W. Hall, Silver
Spring, MD (US); Gary H. Kamimori,
Laurel, MD (US); Daniel P. Redmond,
Silver Spring, MD (US); Helen C.
Sing, Takoma Park, MD (US); Maria
L. Thomas, Columbia, MD (US);
David R. Thorne, Washington, DC
(US); Nancy Jo Wesensten, Silver
Spring, MD (US)

Assignee: The United States of America as
represented by the Secretary of the
Army, Washington, DC (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

This patent is subject to a terminal dis-
claimer.

Appl. No.: 10/377,625
Filed: Mar. 4, 2003

Prior Publication Data
US 2003/0163028 Al Aug. 28, 2003

Related U.S. Application Data

Continuation of application No. 09/844,433, filed on Apr.
30, 2001, now Pat. No. 6,527,715, which is a continuation-
in-part of application No. PCT/US99/20104, filed on Sep. 3,
1999, said application No. 09/844,433, filed on Apr. 30,
2001, now Pat. No. 6,527,715.

Provisional application No. 60/273,555, filed on Mar. 7,
2001, provisional application No. 60/122,541, filed on Mar.
2, 1999, and provisional application No. 60/106,344, filed

WAKE FUNCTION

Cy = w(t) or Ct = Cy—q=ky

on Oct. 30, 1998.

(51) Int. CL7 oo A61B 1/00
(52) US.Cl i 600/137
(58) Field of Search ..........c.ccocoovveeiene. 600/300, 301,

600/544, 545

(56) References Cited
U.S. PATENT DOCUMENTS

4,770,636 A 9/1988 Buschke
4893291 A 1/1990 Bick et al.
5,006,985 A 4/1991 Ehret et al.

(List continued on next page.)
OTHER PUBLICATIONS

Akerstedt et al., “Subjective and Objective Sleepiness in the
Active Individual,” International Journal of Neuroscience,
1990, vol. 52, pp. 29-37.

Angus et al., “Effects of Sleep Loss on Sustained Cognitive
Performance During a Command and Control Stimulation,”
Behavior Research Methods, Instruments, & Computers,
1985, vol. 17, No. 1, pp. 55-67.

Beersma, Domien G. M., “Models of Human Sleep Regu-
lation,” Sleep Medicine Reviews 1998, vol. 2, No. 1, pp.
31-43.

(List continued on next page.)

Primary Examiner—Robert L. Nasser
(74) Antorney, Agent, or Firm—Elizabeth Arwine

(7) ABSTRACT

A system and a method for providing a determination of
predicted cognitive performance of an individual preferably
based on the time of day and on factors including sleep
history based on activity data from an actigraph. The system
and the method provide a numerical representation of the
predicted cognitive performance. Both may be used to
optimize the work schedule of the actigraph wearer to
maximize the cognitive capacity during working hours.
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