
c12) United States Patent 
Pryor 

(54) CAMERA BASED INTERACTION AND

INSTRUCTION

(71) Applicant: Gesture Technology Partners, LLC,

Sylvania, OH (US) 

(72) Inventor: Timothy R. Pryor, Sylvania, OH (US)

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

This patent is subject to a terminal dis
claimer. 

(21) Appl. No.: 13/961,452

(22) Filed:

(65) 

Aug. 7, 2013 

Prior Publication Data 

US 2014/0028855 Al Jan. 30, 2014 

Related U.S. Application Data 

(63) Continuation of application No. 13/459,670, filed on
Apr. 30, 2012, now Pat. No. 8,654,198, which is a
continuation of application No. 12/891,480, filed on
Sep. 27, 2010, now Pat. No. 8,189,053, which is a
continuation of application No. 11/376,158, filed on
Mar. 16, 2006, now Pat. No. 7,804,530, which is a
continuation of application No. 09/568,552, filed on
May 11, 2000, now Pat. No. 7,015,950.

(60) Provisional application No. 60/133,671, filed on May
11, 1999.

(51) Int. Cl.

H04N5/232

G06F 3101

G06F 3/038

H04N5/222

(52) U.S. Cl.

(2006.01) 
(2006.01) 
(2013.01) 
(2006.01) 

CPC ............ H04N 5123296 (2013.01); G06F 3/017

I 11111 11111111 111 11111 11111 11111 11111 11111 11111 11111 11111 111111 1111 IIII IIII 
US008878949B2 

(IO) Patent No.: US 8,878,949 B2 
(45) Date of Patent: *Nov. 4, 2014

(2013.01); G06F 3/0386 (2013.01); H04N

51222 (2013.01); H04N 51232 (2013.01); H04N

5123219 (2013.01) 
USPC ................................... 348/211.99; 348/211.4 

(58) Field of Classification Search
CPC .. H04N 5/23238; H04N 5/247; H04N 5/3415
USPC .......... 348/211.4, 211.5, 211.8, 211.9, 222.1, 

348/239 
See application file for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

3,909,002 A 
4,219,847 A 
4,339,798 A 
4,631,676 A 
4,791,589 A 
4,843,568 A 

9/1975 Levy 
8/1980 Pinkney et al. 
7/1982 Hedges et al. 

12/1986 Pugh 
12/1988 Blazo et al. 
6/1989 Krueger et al. 

(Continued) 

Primary Examiner - Tuan Ho 
(74) Attorney, Agent, or Firm - Warner Norcross & Judd
LLP

(57) ABSTRACT 

Disclosed are methods and apparatus for instructing persons 
using computer based programs and/or remote instructors. 
One or more video cameras obtain images of the student or 
other participant. In addition images are analyzed by a com
puter to determine the locations or motions of one or more 
points on the student. This location data is fed to computer 
program which compares the motions to known desired 
movements, or alternatively provides such movement data to 
an instructor, typically located remotely, who can aid in ana
lyzing student performance. The invention preferably is used 
with a substantially life-size display, such as a projection 
display can provide, in order to make the information dis
played a realistic partner or instructor for the student. In 
addition, other applications are disclosed to sports training, 
dance, and remote dating. 

18 Claims, 7 Drawing Sheets 

565 

560 
555 

PROC. 

500 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 8,878,949 B2 
Page 2 

(56) References Cited 5,926,168 A 7/1999 Fan 
5,940,126 A 8/1999 Kimura 

U.S. PATENT DOCUMENTS 5,982,352 A 11/1999 Pryor 
5,999,840 A 12/1999 Grimson et al. 

4,908,704 A 3/1990 Fujioka et al. 6,052,132 A 4/2000 Christian et al. 

4,988,981 A 1/1991 Zimmerman et al. 6,098,458 A 8/2000 French et al. 

5,008,946 A 4/1991 Ando 6,108,033 A 8/2000 Ito et al. 

5,088,928 A 2/1992 Chan 6,148,100 A 11/2000 Anderson et al. 

5,227,986 A 7/1993 Yokota et al. 6,160,899 A 12/2000 Lee et al. 

5,249,053 A 9/1993 Jain 6,204,852 Bl 3/2001 Kumar et al. 

5,297,061 A 3/1994 Dementhon et al. 6,252,598 Bl 6/2001 Segen 

5,365,597 A 11/1994 Holeva 6,342,917 Bl 1/2002 Amenta 

5,376,796 A 12/1994 Chan et al. 6,346,929 Bl 2/2002 Fukushima et al. 

5,388,059 A 2/1995 DeMenthon 6,359,647 Bl 3/2002 Sengupta et al. 

5,454,043 A 9/1995 Freeman 6,363,160 Bl 3/2002 Bradski et al. 

5,491,507 A 2/1996 Umezawa et al. 6,373,472 Bl 4/2002 Palalau et al. 

5,534,921 A 7/1996 Sawanobori 6,442,465 B2 8/2002 Breed et al. 

5,572,251 A 11/1996 Ogawa 6,508,709 Bl 1/2003 Karmarkar 

5,581,276 A 12/1996 Cipolla et al. 6,529,617 Bl 3/2003 Prokoski 

5,594,469 A 1/1997 Freeman et al. 6,597,817 Bl 7/2003 Silverbrook 

5,616,078 A 4/1997 Oh 6,663,491 B2 12/2003 Watabe et al. 

5,624,117 A 4/1997 Ohkubo et al. 6,750,848 Bl 6/2004 Pryor 

5,781,647 A 7/1998 F ishbine et al. 6,775,361 Bl 8/2004 Arai et al. 

5,781,650 A 7/1998 Lobo et al. 6,788,336 Bl 9/2004 Silverbrook 
5,828,770 A 10/1998 Leis et al. 6,911,972 B2 6/2005 Brinjes 
5,845,006 A 12/1998 Sumi et al. 7,489,863 B2 2/2009 Lee 
5,853,327 A 12/1998 Gilboa 7,564,476 Bl* 7/2009 Coughlan et al. .......... 348/14.08 
5,878,174 A 3/1999 Stewart et al. 
5,904,484 A 5/1999 Burns * cited by examiner

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Nov. 4, 2014 

N f'-.. 

( / 0 � 
� 

I 

/ O'.'.'. 

Sheet 1 of 7 

...-

_ .. ------ ....... , ...
. - .. ", 

-----,, 
\ 

US 8,878,949 B2 U.S. Patent Nov.4, 2014 Sheet 1 of 7 US8,878,949 B2

 
 “COMPUTER__&

Page 3 of 17 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent 

291 

Nov. 4, 2014 Sheet 2 of 7 US 8,878,949 B2 

240 

215 

246 I ill

210 211 

COMPUTER 220 

FIG. 2A 

' 

••• I
', 

i\\.
' ..
' 

' 

' 

' 

. 

FIG. 2D 

�287 

290 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Nov. 4, 2014 Sheet 3 of 7 US 8,878,949 B2 

COMPUTER POSE ANALYSIS CAMERA CONT. 

220 250 255 
1----<l-----il 

FIG� 2B 

201 

271 

265 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


