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Ubiquitous healthcare model based on context recognition
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Abstract

With mobile computing, wireless sensor network and sensor technologies, ubiquitous computing
services are being realized and could satisfy the feasibility of ubiquitous healthcare to everyone.
This u-Healthcare service can improve life quality of human since medical service can be provided
to anyone, anytime, and anywhere. To confirm the vision of u-Healthcare service, we've
implemented a healthcare system for heart disease patient which is composed of two components.
Front-end collects various signals such as temperature, blood pressure, SpO2, and
electrocardiogram, etc. As a backend, medical information server accumulates sensing data and
performs back-end processing. To simply transfer these sensing values to a medical team may be
too trivial. So, we've designed a model based on context awareness for more improved medical
service which is based on artificial neural network. Through rigid experiments, we could confirm
that the proposed system can provide improved medical service.

» Keyword : &A70{(health care), X (ubiquitous), MAMUIERIF(sensor network), ART
(adaptive resonance theory)
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Fig. 1. u-Healthcare prototype
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Table 1. symbols in algorithm

symbol Description
wil Weight on the connection from the ith neuron in
the F1 layer to the jth neuron in the F2 layer
vii Weight on the connection from the jth neuron in
! the F2 layer to the ith neuron in the F1 layer

ai Activation of ith neuron in the F1 layer

bj Activation of jth neuron in the F2 layer

Xi Qutput of ith neuron in the F1 layer

Vi Output of jth neuron in the F2 layer

i Input to ith neuron in F1 layer from F2 layer

& Vigilance parameter, positive and no greater than 1

m Number of neurons in the F1 layer

n Number of neurons in the F2 layer

| Input vector

Si Sum of the components of the input vector
Sx Sum of the outputs of neurons in the F1 layer
ACD Parameters with positive values or zero
L Parameters with value greater than 1
B Parameter with value less than D+1 but at least as
large as either D or 1
r Index of winner of competition in the F2 layer
Gt AA FFE oAe] 7EH9 A W] o EAo|n
Qs O 7, BAYR EdE S 0. dg B
W exe A% S ghow REsen gae) A9 44s
Fdshe WaR Fasu] el 59 A8E sk
A% WY AN B g O E e FEski of
B9 thefeh A MSE Jto e AgS Ashe e ¢
=3 AL oheh, B AN olgos Resln
ECGY 7= Wske= P, Q QRSO #he Fdsio]

ART-1 YIEH A z;g AesiiTt
ofgfoll A F8E ART-1 <¢u2]&e F2 A2 & 7
MY e = gt

@ 2715t

wij =0

vii = 1/(14+n)
@ F1 AZ Ak

Ai=Tj/(1+Ai+B) +C)

Xi=1 if aiy0, 0 if ai< 0
® F2 AZ ALk

=2 wijxi,
Yj=1 if jth neuron is max in the F2 layer
0 if jth neuron is not winner in the F2 layer

@ %7 7l 49
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Ai=1j/(1+Dzi-B)/(1+A(i+Dzi) +C)
Xi=1 if ai)0, 0 if ai{=0
© A= A
If (Sx/Si)<6, set yj=0 for all j
® sA FH A v
Vir=(L/(Sx+L-1) if xi=1, 0 if xi=0
Wri=1 if xi=1, 0 if xi=0
wij should be positive and less than I/(m - 1+L)
vji should be greater than (B-1)/D
ai=-B/(1+C)
@ F2¢] B ol tidfe] AAE

duE]FS C++2 Fdo] HA %29 FHEdS
ato] UEL A7} g5t} MIE A S, {time,
location, temperature, activity, ECG} 2 €t 744
W3R QA ol WA Fole dta slem olwf ECG
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WA &5 A5E AR Az R o)l a2 UER
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o] F5-2 UERTE webA g E= ECGe ¢ AEas
a2 JeRflE Aol ozt HiAQl gheg Fdgitt

TP (2TA R ThA] Z3Y)

H 2. S5 Tigde] of
Table 2. An sample examples

Time | Location Tim Activity P, E)(,:(;SRS} Context
03:30 | bed room | 19.5 | sleeping {1,117 NA
08:00 |living room| 21 |watching TV| {1,1,2} A
19:00 | living room| 23 exercise {0,1,1}

21:00| rest room | 25 | washing {1,5,1} E

T3 AltRdo A ART-1 HESZE 47K /79 &
(context) &= A33H=H NA(no activity)= &%°]
4%, Alactivity) & TVE He 59 4429 2543
W(warning) & 27t EAE Holx|ut F31A| 1%%
%, 1213 E(emergent)< 478719 7FsAe] Sle 9
Ao r BRI
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o2 A, 19:00014 AR Al ozte] &gl ©Jsto]
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Table 3. Learning results by vigilance parameters

vigilance parameter clusters
0.8 10
0.90 13
0.95 15

G e 3 g HEe e A4 9n
2%l el 04144 AYAES etk HAgRE AA
Bslsh A28 W97 AAekE AL Srlea oAl A%
A58 AN 1 ghe eFYEE Uehith
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H 4. ARl AT - ZAg)
Table 4. Result of context recognition(s: vigilance parameter)

real action e NA A w E
NA §=0.90| 87.2% 6.5% 6.3% 0%
§=091| 92.1% 3.7% 4.2% 0%
A §=090| 10.3% 76.5% 13.2% 0%
§=09| 85% 81.3% 10.2% 0%
W §=090| 9.7% 8.6% 81.7% 0%
§ =09 45% 8.3% 87.2% 0%
. & =0.90 0% 5.6% 6.1% 88.3%
§=0.9 0% 4.3% 4.5% 91.2%
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