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Abstract
In light of the rapid growth of the “super-aging society”, further promotion in home care and/or telemedicine has 

been increasingly needed. However, an appropriate and immediate medical care could be insufficient due to 
difficulty in obtaining daily health conditions of a patient in a continuous fashion. To solve this problem, wearable 
and non-conscious physiological sensing techniques have been implemented in combination with a specially 
designed network system. This provides a less-burdensome and easy physiological data acquisition during daily life 
as well as data browse at anytime and anywhere, demonstrating its medical usefulness and availability.  
 
XYZ[\]  
��������Ä�wx�R����QsX)���

��B�E�p�������M�QwüE�B����

�pqor����B���������������

Q��ü��ù�Uü�Ok�� �)Xü�¡F)��

�¢Om�1�£¤pqB¥��¦§��F)Xü��̈

©�Q�	Hrª
pq�«¬7Okù®¯�ü°±�

²t	�X³´�µ´B¶·Q¸	���B$:¹�

ùº»
GV����¦¼��)��½¾¿üùÀ�X�t

t �	5
�������� !"#�$%&+Á��

)�*$+,#Â -.�Ã�/01234Ä567�89

:;<=)#Â ?@Ä567BCDùEF)GH��	

ùÅX	Æ��$%&BÇQNOPOQ�RS!"ùTU

V�5Hrª�³´ù�È�XÉ³µ�$%&ÂNÊ`

k�ËÌ��ÍÎ`Ï6ÐÄ�cd��ü��%&~	H

ÑÒùÓÔQÕM�ü������ü�t

\�
IJKCD
���	B%&'(ù ICT �L
M~¾�NOPOQRS!"ùTUVWXY
ÄZ�
Ä

�$%&”ùEX�\B]^ùWXY
ÄZ�
Ä_O`
ab[cd�efghOijklmBCDùEX�pqo

rQsX)\Bpy�z{|BuvùEFH� 
½ ½

^Y#$_`abcd  
t Fig. 1 �Ö×CDùEFH���$%&LM#É³µ

ICTefghOijklmBØ§
�x�ÙÚQstüÛ
Ü��Ý�üX�Þßùà7)�XY
ÄZ�
Ä�$Ñ

Òù%&�abcd��F)Xü� 
½

½

½

½

½

½

½

½

½

½

½

 
 
 
 
Fig. 1 Outline of ubiquitous network system combined 

with advanced physiological measurements. 
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Fig. 2 Recording example using bed-installed system at 

home in a female patient with heart failure (64 
yrs). 
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Fig. 3 Comparison between the postural changes of the 

walking during rehabilitation training and those 
obtained during daily living at the hospital ward, 
in a male patient with hemiplegia by stroke (40 
yrs) 

½½

eYfgb½

°±Bw�Q�IJK
��	5
CDùEF)GH�

��$%&'(� ICT ùLM�ü��Qwx�XY
Ä
Z�
Ä���É³µ�$%&�efghOijklmù

no�H�5H�pq�(�üX���ÙÚ�Bjklm

Bá���Å��\Bz{|ùn}�H�ÖT�	B

��ù�Å�ü��Qwx����$%&LM#B�H�

�����>k�Og/�1�¢OmAB®¯��\	Q

wü��
����ù��
Gü��x>k�Og`/

6A�nocd
�ü�SU	ü� 
½

hij&0k �l½

[1] K. Motoi, S. Taniguchi, M. Baek, M. Wakugawa, T. 
Sonoda, T. Yuji, Y. Higashi, T. Fujimoto, M. Ogawa, 
S. Tanaka, and K. Yamakoshi,WDevelopment of a 
wearable gait monitoring system for evaluating 
efficacy of walking training in rehabilitation[ , 
Sensors and Materials Vol.24 No.6 pp359-373 
(2012) 

[2] K. Motoi, A. Ikarashi, S. Tanaka, K. Yamakoshi, 
WUbiquitous healthcare monitoring in daily life[, 
Distributed Diagnosis and Home Healthcare Vol.2 
pp265-279, U. R. Acharya, T. Tamura, E. Y. K. Ng, 
L. C. Min and J. S. Suri, Ed., American Scientific 
Publishers, Valencia (2012) 

[3] !���, I��«,W����$ÑÒ56j6Ð'(
B��C-©yq��B�ÅQYt)[, ©yq�y
Vol.38 No.8 pp555-559 (2011) 

hmn&0k �l½

[1]W!� ¡��jklm ��B¢£ ÜQº»[ ,
�¤�¥, 2011� 2E 4Û 

-20
-10

0
10
20

-60
-40
-20

0
20

0
0.2
0.4
0.6

8/
24

8/
31 9/

7

9/
14

9/
21

9/
28

10
/5

10
/1

2

10
/1

9

10
/2

6

0
20
40
60

Tr
un

k 
an

gl
e 

in
 h

ee
l o

ff 
(d

eg
)

Th
ig

h 
an

gl
e 

(d
eg

)

K
ne

e 
an

gl
e 

(d
eg

)

Sh
an

k 
an

gl
e 

(d
eg

)

W
al

ki
ng

 
sp

ee
d 

(m
/s

)

Maximum
Minimum

-30
-15

0
15
30

 

During rehabilitation
During daily living

Date

(+) (-)

Respiration 
rate (rpm) 

Pulse rate 
(bpm) 

In-bed time 
(h) 

Lateral 
position 
rate (%) 

12 6 

0

24

12
18

6

20

25

15
10

70

50

90
80

60

k

&!

|

100

50

0

75

25

12 3 9 
(2010) Date (Month) 

Term detecting 
pressure over 

threshold 

Heel 
Hip 

Shoulder 

－ 105 －




