
United States Patent [19] 
Vonk et al. 

lIIIIIllllllll|||IlllllllllIlllllllllllllllllllllllllllllllllllllllllllllll 
US005293879A 

[11] Patent Number: 

[45] Date of Patent: 
5,293,879 

Mar. 15, 1994 

[54] SYSTEM AN METHOD FOR DETECTING 
TREMORS SUCH AS THOSE WHICH 
RESULT FROM PARKINSON’S DISEASE 

[75] Inventors: B. F. M. Vonk, Wehl; Eugenio 
Johannes W. Van Someren, 
Amsterdam, both of Netherlands 

[73] Assignee: Vitatron Medical, B.V., Netherlands 

[21] Appl. No.: 763,621 
[22] Filed: Sep. 23, 1991 
[51] Int. cu .............................................. .. A61B 5/00 
[52] US. Cl. .................................. .. 128/782; 364/508; 

364/413.05 
[58] Field of Search ............. .. 128/782, 779,784, 739; 

364/508, 413.01, 413.02, 413.05; 604/50; 
73/570, 579 

[56] References Cited 
U.S. PATENT DOCUMENTS 

3,163,856 12/1964 Kirby ................................ .. 128/782 
4,112,926 9/1978 Schulman et al. 128/782 
4,117,834 10/1978 McPartland et al. . 
4,195,643 4/ 1980 Pratt, Jr. .............. .. 
4,306,291 12/1981 Zilm et a1. ....... .. 

4,353,375 10/1982 Colburn et a1. 4,444,205 4/1984 Jackson ........... .. 

4,520,674 6/1985 Canada et al. 4,822,337 4/1989 Newhouse et a1. 

4,951,674 8/1990 Zanakis et a1. ...... .. 

5,031,614 7/1991 Alt ........................... .. 128/419 OPG 

FOREIGN PATENT DOCUMENTS 

3446338 7/1986 Fed. Rep. of Germany . 
3916500 5/1989 Fed. Rep. of Germany . 

632345 11/1978 U.S.S.R. ............................ .. 128/782 

OTHER PUBLICATIONS 

Zilm et al. “The Nature . . . Tremor”, IEEE Transations 

on Biomedical Engineering, vol. BME 26, No. 1, Jan. 
1979, pp. 3-10. 
Pau, “Data Compression . . . Examination”, Medical 

and Biol. Eng. and Comput. vol. 15, May 1977, pp. 
292-297. 
Colburn et al., “An Ambulatory Activity Monitor . . . 

Memory”, ISA Transactions, vol. 15, No. 2, pp. 
149-154 (1976). 

Primary Examiner-Stephen C. Pellegrino 
Assistant Examiner-Guy V. Tucker 
Attorney, Agent, or Firm—Woodcock, Washburn, 
Kurtz, Mackiewicz & Norris 

[57] ABSTRACT 
A system and method are provided for accurate deter 
mination of various tremors and movements derived 
from Parkinson’s Disease and other causes. Movement 
signals are generated by an accelerometer, the move 
ment signals being analyzed to determine whether they 
are in a predetermined frequency range, and when there 
occurs an uninterrupted series of such movement sig 
nals that are within the frequency range. By determin 
ing when these two criteria are met, tremor signals are 
reliably discriminated from other activity signals. The 
system includes circuitry for collecting and storing data 
concerning the timing of tremor occurrences, the tim 
ing of other activity occurrences, and amplitude data 
concerning tremor occurrences. 
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