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AKimIL lIschemia Diagnosis based on Fuzzy Association Rules and its Monitoring Application in Smart
Home Care Environment] & REL. TEL5EMNHKD,

% 1 %3 [Introduction] TiX, [DLMHEMAZEI N EROEREBEBRICIEFITETFL TND Z L BIOEEEM 2 Zik
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% 2 # [Distance Measure based on Direction Representation| TlX. HRA|TFT —HTLIFREIZBITAY
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PERD SAX IZEERT, 590> Lower Bound BiGt A iE L, RRANT — &~ A = 7 OREER L2 FEB T 5, KRS

T— X FERRTIE, SAX X 0 BIRRZAER 2 LRI 160§ 5 Z L&A R L, t ME TEBRE RO A BN
EREAT 5, Fio, NE—URREEEIRA~ OIS AR S RIE T 5,

% 3 # [Ischemia Diagnosis based on Fuzzy Association Rule Mining] TiX. [ MEZH OMBIR 5 H %
Bt 0EX (BCC) T—HF o7 7 P 4 BN —NLV~A = T FIEFRET S, BEFETIE, BCCT—F
DAMMBEMH LT, 77 VA E~ERL, 77 V4T AT Ay b ETHBEL— A~ A = T EITH, WERD
ROEIZ bl LT, 4R FIEIL ECC 7 — 2 02D AR ERfR, IR C X A Ma it 2 2 & T, il iEd
L LCOLBREMBEA~OENMEEZ RS, £/, 77 Y HEL—VE W ECC 7 —F EOBE—LAD5FE
EER T, MEBETEOEMAEELRT, BETEOMOLIBFZM~DISHIZOWTHLE LT D,

% 4 % [Heart Disease Monitoring in Smart Home Care Environment] Tl ﬁﬁﬁf%ﬁ/\ﬂﬁ%ﬁ%ﬂﬂbf
WHBUIRIZHE B L, &g OZERA 2 0EFR 72 SICBW T, sHS0ENZR EIC X 2 FREOWRIAMEE BT 5729

A — "R —LTTBEICBT DV TNIA LRE=Z )V T T ) r—a U ERET D, Av— FTA%X
ERHWT, DERT—#%ZLa—RL, 77U R—R—~EFG5T52 LT, VTNAEA LREMLTEY— KD
Mz EHT 2L LTS, Av— TS ZAOEEKEZFMA L, T=2 ) 7 HROEE 23 L Lo/
FEEAMR EICL Y, XA L) = TR0oF0OXER EEEBLT D,

% 5 ¥ [Conclusions and Future Perspective] Tid. AKX THRETH 7 7 VANV — LV~ A = T FiEE
A —RTN_A AN T RICESS VT NEALRE=ZZY T T TV — g 200 Tk BT, Ja
HFEROYER E A% DA~ — T A A ZBT DISHTREHEIC W TE R T 5,

8% FSCEEIE, T 2000 52L& 9830300 5B 4 LT ORI 50y, b L<IEEIC 800 554 1R L T<Za vy,
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A method based on fuzzy association rule mining is proposed for myocardial ischemia
diagnosis, and real time heart disease monitoring application is done in smart home care
environment. The proposed method provides the rule mining results in an interpretable and
understandable format to professional doctors as an assistant reference. ECG recordings
from European ST-T Database are used in the fuzzy association rule mining experiment, in
which 43 interpretable association rules are extracted. Afterwards, above mined rules are
applied on test dataset in the classification experiment which is conducted on a PC via
Matlab software. Classification results obtain adequate assistant reference with values
of 83.4%, 80.7%, and 81.4% for sensitivity, specificity, and accuracy, respectively. In
addition, a framework for classification using fuzzy association rules is elaborated to
explore how to achieve accurate classification results with understandable rules. Despite
of tons of proposed intelligent methodologies, the diagnosis of heart diseases in reality
still requires the practical clinic experience from professionals. The proposal, that aims
to be an effective, helpful assistant medium, is intended to be expanded to other heart
disease diagnosis

To avoid the situation that elderly people get permanent harm due to a sudden attack of
myocardial ischemia when they are at home alone, an application that detects ischemia and
monitors people’ s well-being via smart devices in real time is proposed and applied in
smart home care environment. In the experiment, the application, “MonitoringApp” , which
is developed on MacBook via Xcode, shows ECG signal and its corresponding parameters in
real time, recognizes ischemic heartbeat episodes based on a Support Vector Machine (SVM)
model which classifies single heartbeat with sensitivity of 82.1%. Once any abnormality
is found based on real time classification results, the application is capable of warning
people by vibration, sound, and sending alarms to professional doctors, family members
instantly.
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