a2 United States Patent

Stone et al.

US009408561B2

US 9,408,561 B2
Aug. 9,2016

(10) Patent No.:
(45) Date of Patent:

(54)

(71)

(72)

(73)

")

@

(22)

(65)

(60)

(1)

(52)

(58)

ACTIVITY ANALYSIS, FALL DETECTION
AND RISK ASSESSMENT SYSTEMS AND
METHODS

Applicant: The Curators of the University of
Missouri, Columbia, MO (US)

Inventors: Erik Edward Stone, Fulton, MO (US);
Marjorie Skubic, Columbia, MO (US)

Assignee: The Curators of the University of
Missouri, Columbia, MO (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 467 days.

Appl. No.: 13/871,816

Filed: Apr. 26, 2013

Prior Publication Data
US 2013/0289449 A1l Oct. 31, 2013

Related U.S. Application Data

Provisional application No. 61/788,748, filed on Mar.
15, 2013, provisional application No. 61/649,770,
filed on May 21, 2012, provisional application No.
61/687,608, filed on Apr. 27, 2012.

Int. Cl1.

A61B 5/11 (2006.01)

A6IB 5/00 (2006.01)

U.S. CL

CPC ... A61B 5/112 (2013.01); A61B 5/004

(2013.01); A61B 5/0013 (2013.01)
Field of Classification Search
CPC AG61B 5/4528; A61B 5/1071; A61B 5/103
USPC 600/595
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

5,309,921 A 5/1994 Kisner et al.
6,002,994 A 12/1999 Lane et al.
6,915,008 B2 7/2005 Barman et al.
7,420,472 B2 9/2008 Tran
7,502,498 B2 3/2009 Wen et al.
7,843,351 B2  11/2010 Bourne et al.
2003/0058111 Al 3/2003 Leeetal.
2003/0059081 Al 3/2003 Trajkovic
(Continued)

FOREIGN PATENT DOCUMENTS

WO 2013058985 Al 4/2003
WO 2013066601 Al 5/2013
OTHER PUBLICATIONS

Title: “Video Games and Healthcare: Bridging the Gap between
Patient and Consumer”Author: Zachary Bujnoch Date: Dec. 19,
2011.

(Continued)

Primary Examiner — Sean Dougherty
Assistant Examiner — Daniel Cerioni
(74) Attorney, Agent, or Firm — Thompson Coburn LLP

(57) ABSTRACT

Aspects of the present disclosure include methods and corre-
sponding systems for performing health risk assessments for
a patient in the home environment. In various aspects, depth
image data for a person may be obtained and subsequently
processed to generate one or more parameters, such as tem-
poral and spatial gait parameters. Subsequently, the generated
parameters may be processed with other medical information
related to the patient, such as electronic health records, to
perform various health risk assessments.
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