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Design and Implementation of Smart Healthcare Monitoring

System Using Bio-Signals

So-Wol Yoo*, Sang-Hyun Bae**
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Abstract This paper intend to implement monitoring systems for individual customized diagnostics to
maintain ongoing disease management to promote human health. Analyze the threshold of a measured
biological signal using a number of measuring sensors. Performance assessment revealed that the SVM
algorithm for bio—signal analysis showed an average error rate of 2 %. The accuracy of the classification
is 97.2%, and reduced the maximum of 19.2% of the storage space when you split the window into 5,000
pieces. Out of the total 5000 bio-signals, 84 results showed that results from the system were differently
the results of the expert’s diagnosis and showed about 98 9 accuracy. However, the results of the
monitoring system did not occur when the results of the monitoring system were lower than that of
experts. And About 98% accuracy was shown.
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Fig. 1. System configuration
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Fig. 2. Sensor unit
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Table 1. Benchmarks measure

Blood pressure 30 ~ 280mmHg,
measurement error range +-3mmHg
Heartbeat

70 cycles per minute
measurement

10 ~ 40 degree,

Body temperature measurement unit 1.0 degree,
measurement measurement error +-0.2 degree

based on the outside temperafure
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| 017 009 002 010 010 333 331 410 110 060 074 36. 30 end

017 009 002 008 020 234 313 410 140 090 092 2E6.10 end

017 009 004 003 050 333 331 410 120 080 087 36,20 end
| 017 009 005 016 000 220 342 424 120 080 080 36. 20 end

017 009 006 010 035 336 323 401 120 070 076 2E.20 end
' 017 009 0a7 010 055 334 313 410 120 080 073 36. 10 end
017 009 002 010 016 212 313 402 120 020 073 2E6. 10 end
17009009 010 035 322 323 422 140 090 097 36.10 end
17 009 010 015 010 334 322 423 130 090 084 36. 10 end
17009011 011 016 321 342 414 130 090 024 2E6. 10 end
17009012011 015 333 331 410 130 090 084 36,10 end
17 009 013 011 000 220 342 424 130 090 084 36.10 end
17009 014 011 020 226 323 401 140 0E0 025 26,20 end
17 009 015 015 010 341 337 4132 130 080 080 36. 10 end
17009 016 011 016 240 338 412 140 080 077 2E6. 20 end
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Fig. 3. Monitoring control unit
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Table 2. The status of each user's bio—signals
BLOOD

PRESSURE HEART |TEMPER

Physical condition (mmHg) RATE | ATURE
Systolic | Diastolic (times) | (%)

Stepl Good 100-130| 60-80 | 60-90 (35.8-38.0
Step2 | Unsound | 131-149| 80-90 | 91-140 (38.1-39.0
Step3| Serious |150-180| 90-100 |141-180(39.1-39.9
Step4 [Emergency |[Over 200[0Over 100|Over 180| Over 40
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Fig. 5. Flow chart of monitoring system
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Table 3. Threshold value for the motion sensing

Algorithm . SVM
Number of data for learning : N
Inputs: sample x to classify data set : L
. - Systolic, 1, : Diastolic,
; - Heart rate, 7, @ body temperature
Output: decision y={—1,1}
Classify using SVM, get the result in the for

m of a real number.

Threshold valuel | Threshold value2

Parameter ACC mAngle

Value 29 60°
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Fig. 6. Configuring SVM algorithm
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Smart Health Monitoring System

User User1
DateTime 2017-09-16 11:15
Blood Pressure 140/80
Heart Rate 7
——SYSTOLIC —DIASTOLIC
Body Temp. 36.2
Blood Pressure
Physical condition 1 Good bATE TIME SYSTOLIC ~ DIASTOLIC
: 20170016 1115 140 20
20170015 15110 130 80
20170914 1120 140 60
20170913 1100 130 %
Blood Pressure 20170912 1115 130 %
20170011 1115 130 %
20170910 1510 130 %
Heart Rate 20170909 1035 140 %
20170008 1015 120 20
Body Temmpératire 20170007 1055 120 80
20170006 1035 120 70
20170005 16:00 120 80
20170904 50 120 20
SKT® . O #NIE Tl 50% B 29 2:33 SKT Q' OFINIT T S1%E 2222
Heart Rate < Temperature

Heart Rate Temperature

DATE TIME  Heart Rate DATE TIME  Temperature
20170916 1115 77 20170916 1115 362
20170015 1510 20 20170915 15110 361
20170914 1120 85 20170914 1120 362
20170913 11:00 84 20170913 11:00 361
20170912 1145 84 20170912 11:15 361
20170911 1115 84 20170911 1115 361
20170910 1510 84 20170910 1510 361
20170909 1035 o7 20170909 1035 361
20170908 1015 7 20170908 10115 361
20170907 1055 73 20170907 10:55 361
20170906 1035 76 20170906 10:35 262
20170905  16:00 80 20170905  16:00 362

20170904 950 87 20170904 950 362
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Fig. 7. Implementation of the results smartphone
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Table 4. Measurement results of error rate according
to window size change(SVM)

Systolic | Diastolic Heart - [Temperat Average
(%) (%) rate ure %)
(%) (%)
1000 3.26 2.46 5.31 0.51 2.89
3000 3.12 2.23 4.14 0.31 247
5000 2.32 2.12 1.32 0.20 1.49
Average| 2.90 2.00 3.59 0.33 2.00
X 5. CHlolg H4 Z1}
Table 5. Data reduction results
A= 37| 2 dlg etz
1000 16.4% 0.932
3000 18.9% 0.941
5000 19.2% 0.972
=iy 18.2% 0.948
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Table 6. Monitoring system error results

BLOOD

PRESSURE | Heart |tempe Doctor’s r?cl)sr:iir;i
No. (mmHg) rate | rature |diagnosis

. 1 times)| (- °) | results ng

Systolic|Diastolic results

User27| 141 100 141 | 363 2 3(+)
(unsound)

ser22| 132 | 100 | 75 [383 | ' | 20
(good)

User31| 128 190 100 36.1 ! 2(x)
(good)

sero7| 121 | 77 | 120 [380 | ' | 20
(good)

user2t| 141 | 77 | 110 | 375 | | | 26)
(good)

User12| 150 100 100 | 36.9 2 3()
(unsound)
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