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Development of a Diagnostic System to Detect Joints with Essential Tremor

Using Acceleration and Posture Information
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Abstract: Many elderly people suffer from essential tremor (ET), and new treatments using robots and prostheses to
suppress tremor physically and less invasively have drawn attention. However, tremor symptoms vary in ET patients, and
treatment will be less effective or even detrimental when patients use robots or prostheses that are not optimal for their own
symptoms. Therefore, we proposed a method of diagnosis that can identify the upper arm joints affected by ET. The
objective of this paper is to confirm whether joints with tremor can be identified using acceleration and posture information.
As a result, we confirmed that it would be possible to identify the affected joints from the acceleration data applying the
proposed method under specific conditions. We believe that this method will enable ET patients to be provided with robots
and prostheses that function as the best possible apparatus for relieving their own symptoms more easily and effectively.
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Posture measurement device Detecting Joint with ET
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Fig. 1 Our goal of the whole system to detect joints with
tremor using acceleration and posture information
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Fig. 3 The suggested posture during experiments

Table 1 Muscles patched by the FES electrode™®

DOF No.| Joint Muscle Action
Biceps Flexion
Elbow - -
@ Triceps Extension
® Pronator teres muscle Pronation
. Supinator Supination
Wrist — "
@ Flexor carpi radialis muscle Volar flexion
Extensor carpi radialis longus & brevis | Dorsal flexion

Extensor carpi radialis
longus & brevis

Fig. 4 Positions of muscles mentioned in Table 1
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Fig. 5 Positions of sensors used in the experiments
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Fig. 6 Link model of an upper arm and reference for DOF No.
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Fig. 7 Analysis procedure in the experiment
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Table 2  Accuracy of detecting the directions of tremors

. FES location Accuracy
Subject No. @ ® %) %

#1 313 313 1/3 77.8

#2 2/3 313 213 77.8

#3 313 213 3/3 88.9
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Table 3  Accuracy of detecting joints with tremor

FES location
Subject No. @ ® | @ Acc;racy
Elbow Wrist 0
#1 3/3 3/3 1/3 77.8
#2 2/3 3/3 2/3 77.8
#3 3/3 33 3/3 100 |
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Fig. 8 Power spectrums at the peak frequencies
(Left: Sub. No. #1, case (D, Right: Sub. No. #3, case D)

EZEELT, FFET ATV ZRLOHEITFATWNL .

5 #5

1 BEfICBT 2R AZ MG 28R e Ry hOEAE
FIA+ 2 EC,ETRENREDEHIMTEILIANELTNDLD
MERERT D Z EDBRERRINICH H. Z 2T, EFEHLIL,
NEFERE S & BEEREMABRDED Z LITX v, flifEI,
BbHRKERBEOERZ AL L CWLHEES 28 ET S HED
REEAZBIELTWVWA. KFETIE, HERTEIHOT, Mo
WO BN BRI 2 A S8, R LUZEET LV
TY XL ST, REAEEL S E-BES2/ETE 56
EERFELTZ., EBRERND, 5 80%DFEE CRIkA £ T
TWABH A ETRETHD ZENTBENZ., —FHT
FES T4 U7z SR ORI/ N S WG, BfiZ2FFEd
DIBENMET T2 AR LR SRz, 4%I1%, EROIE
IR AR EITV, T IY X AOEEERER L4 B
e L bie, RS T 2 HROMEZ 2S¢
B AICEB T DRBEORIE LT - ¢, FEER D LS
FHAERE 2 AW FEOMEE B IR,

B
ARFIEEATIICH =0, TNV T 8BRS Ok
WWELS LR L ETFET. RO 581, S< LEER
EALREER PR M B A TH XA T H LKA
FNVAERIID DGR, SUE RN RS 7 e — 3L COE 7'
T h I Za—vaRy ST T IT ], LEBFERT
T SE A B 42 (23240088) D 3 4% % 52 1 THT Lz,

Z% 3k

(1) mAES, R, KBRERBEEOSD 2O ML
AT ICEE S BFEMEZ BT D EAEM n Ry M
H oG, AiEAmGSREREL L3RRl G RS
2012, GS3-2-9, 2012.

(2) KiEEEME, RuMpENOEKEN, Rk FERX
SEMERE, 59(6), pp. 499-513, 1989

(3) G. Deuschl, P. Bain et al., “Consensus Statement of the
Movement Disorder Society on Tremor,” Movement
Disorders, Vol.13, Supplement 3, pp. 2-23, 1998.

(4) PAPE—, FEEZ, EMEEEE, ERIELR, FehN,
pp. 204-235, 2008.

GS3-4-7-4



	toggle_1: Off
	undefined: 
	undefined_2: 
	undefined_3: 
	undefined_4: 
	undefined_5: 
	undefined_6: 
	undefined_7: 
	undefined_8: 
	Shoulder: 
	undefined_9: 
	Elbow: 
	undefined_10: 
	undefined_11: 
	undefined_12: 
	undefined_13: 
	undefined_14: 
	0 1 2 3 4Row1: 
	0 1 2 3 4Row1_2: 
	undefined_15: 
	7: 
	6: 
	Row1: 
	Text1: GS3-4-7


