
APPLE 11031

US005941837A

 

 

 
 

United States Patent 19 [11] Patent Number: 5,941,837
Amanoetal. [45] Date of Patent: Aug. 24, 1999

[54] HEALTH MANAGEMENTDEVICE AND FOREIGN PATENT DOCUMENTS

EXERCISE SUPPORT DEVICE 5793036 6/1982 Japan .
[75] Inventors: Kazuhiko Amano, Suwa; Kazuo aera 1900 Teoan ,

Uebaba, Yokohama; Hitoshi Ishiyama, 2-55035 2/1990 Japan .
Toride, all of Japan 6-105829 4/1994 Japan .

7-88092 4/1995 Japan .
[73] Assignee: Seiko Epson Corporation, Tokyo, 7-213499 8/1995 Tapan .

Japan 8-10234 1/1996 Japan.

[21] Appl. No.: 08/894,457 : : .
Primary Examiner—Max Hindenburg

[22] PCT Filed: Dec. 18, 1996 Attorney, Agent, or Firm—Eric B. Janofsky

[86] PCT No.: PCT/JP96/03674 [57] ABSTRACT

§ 371 Date: Oct. 14, 1997 A health management device is provided, which enables the
§ 102(e) Date: Oct. 14, 1997 user himself to make a determination of the quality of his

state of health, without the presence of a physician or nurse
[87] PCT Pub. No.: WO97/22295 specialist. However, this device may of course be employed

. to receive measurement directives from, or provide notifi-
PCT Pub. Date: Jun. 26, 1997 cation to, a third party. Pulse sensor 4 measures the user’s

[30] Foreign Application Priority Data fingertip pulse wave. Acceleration sensor calculates an
acceleration value from the user’s body. These outputs are

Dec. 18,1995 [JP] Japan weessseeeeee ear converted to digital signals at sensor interface 6. CPU1
Mar. 12,1996 [JP] Japan ssesscessrserscsernsrserneen S591 determines whetheror notthe user is exercising based on the

[51] Tint, Cho oicccccsssssssseeeecesssssseeeeen A61B 5/00 acceleration value read out from sensorinterface 6. Based on
[52] U.S. Ch ou... 600/595; 600/503 this result, CPU]takes up the user’s pulse waves before and
[58] Field of Search 600/502, 503 after exercise, and determines the acceleration pulse wave.

— 600587 505 CPU1then calculates the amplituderatio of inflection points
, included in the acceleration pulse waveform, evaluates the

[56] References Cited exercise performed by the user based on the pre-exercise and
post-exercise amplitude ratios, and displays this result on

U.S. PATENT DOCUMENTS display device 7.
4,432,374—2/1984 Osani oo. cee eeeeseeeneeeeeeeenee 128/694
5,479,939 1/1996 OgiN0 vocessees 128/782 21 Claims, 27 Drawing Sheets

WAVEFORM MEASURING MEANS 

 
 
 

  

 

BODY MOVEMENT MEASURING MEANS

CALCULATING
MEANS

WAVEFORM MEASUREMENT
DIRECTIVE DETECTION MEANS

604

MEMORY MEANS

. EVALUATION MEANS i |
607 606

 

 
 
 

 

605

L
CONTROL MEANS

 
  

 

 608

  
  
 

 

  
 

NOTIFYING
MEANS

APPLE 1103f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


2

5,941,837Sheet 1 of 27Aug.24, 1999U.S. Patent

  LINDYI9NODAVIdS1d
ADIASGAVIdSICKSsoy)

INTERFACESENSOR

LINDYIDHOLVMK=——=)K———)_~—SsOWWWY
6

[ho
Ndd}Sls

  

YOSNASSAVMASifdYOSNSSNOILVYS1S90V

 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


3

U.S. Patent Aug.24, 1999 Sheet 2 of 27 5,941,837

 
GOOD _HEALT H

STATE HEALTH STATE HEALTH STATE
BEGINNING TO INSUFFICIENT
DETERIORATE

  To[eloele{o|®|
wen 10~a6x|a5~e0x[o0~100% 60~ 100%|60~ 100%

c|WITHIN|oqyey|WITHIN | 7 OVER

  
  
  

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


4

U.S. Patent Aug.24, 1999 Sheet 3 of 27 5,941,837

FIG. 3A
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