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ABSTRACT

The objective of the independent study is to develop tele healthcare monitoring. The
system consists of two subsystems: system for hospital and system for tele healthcare. System for
hospital to maintaining the patient's demographic and medical history of the patient. The remote
system will serve as a tool to send patient information to the hospital system. The system consists
of nine types of medical instrumentation which measures the vital signs of the patient to the hospital
information system. They are Body Temperature Sensor, Blood Pressure Sensor, Patient Position
Sensor, Glucose meter Sensor, Airflow Sensor, Galvanic Skin Response Sensor, Electrocardiogram
Sensor and Electromyography Sensor. The result shows that system can improve patient care

efficiency and help to decrease inspector agent’s work time,
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1.  Body Temperature Sensor

2. Blood Pressure Sensor (Sphygmomanometer) V2.0

3. Pulse and Oxygen in Blood Sensor (SPO2)

4.  Patient Position Sensor (Accelerometer)

5. Glucometer Sensor

6.  Airflow Sensor (Breathing)

7. Galvanic Skin Response Sensor (GSR - Sweating)

8.  Electrocardiogram Sensor (ECG)

9.  Electromyography Sensor (EMG)
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24.3 HB;ﬂ e-Health Sensor Platform V2.0 for Raspberry Pi

Lﬂuuamnmnumﬁnﬁm@m nnndesiioiamamsunments 9 ¥iia e
ﬁﬂﬁmé’éjﬂ‘ﬁ Taléfs Raspberry Pi H’Iu‘lm‘iﬂ Raspberry Pi To Arduino Shields Connection
Bridge

Body position connector  Digital I/0 connectors

Pulse oximeter connector
GLCD push-button
Blood pressure connector
GSR connector
Airflow connector
Temperature connector
EMG connector
EMG / ECG Jumpers

General purpose pins

ECG connector Analog inputs connector

Glucometer
connector

geen Ry SRR YY)

Graphic LCD

517 2.5 1950 e-Health Sensor Platform V2.0 for Raspberry Pi
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25.1 snémﬁa’;’m;mgﬁinmﬂ (Body Temperature Sensor)

wesilodmiuiaguugdsene fm‘1;§uegllﬁ'uﬂ?nmﬁ1;1uéwmu fi¥aaziin
WAz wes TuuazszAUTeRINIT TR YARAT U YesTMBIZigugifiuan
AT9AU

Hypothermia <350 C(950 A

| Normal 365:37 5°C (97.7-995° F}

| Fever or Hyperthermia >37 5—38 3 c (99 5—1Q0 9°F)

Hyperpyrexia : »400-415 cum-ma i

H é 5 - :
51 2.7 nFeudieTagaigiis19n1e (Body Temperature Sensor)

2.5.2 lﬂéﬂﬂﬁﬂﬁ’ﬂﬁﬂﬂﬁ’ﬂiﬁﬁﬂ (Blood Pressure Sensor)
Lﬂ%"mﬁaffm?uﬁ'ﬂm'mﬁ'uTaﬁ‘ﬂLﬂuuwﬁummLﬁﬂﬂ"tuwﬁﬂmﬁaﬂumﬁﬂuﬁ
tT“lJ‘ﬂ’J‘a‘NmEJﬂ’JEiH‘ﬂ‘B ma‘n11mﬂuﬂﬂ"ﬁaﬂtgqptuﬂanﬂumaﬂmuﬁﬁamﬂammqm
TME - UseT AL anARUABYaDALEBALAG ﬂ'.namuinnmwanuum"l’uﬂu
Faauaeida Ao Systolic Pressure (luaniziinalefiug) ez Diastolic Pressure (11

& o o
mmzmm’li}ﬂmam)

o4
717 2.8 nTeaiiednauauTania (Blood Pressure Sensor)



14

2.5.3 In5eaila TaiSuaeendianliuden (Pulse and Oxygen in Blood Sensor)
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2.55 miammaﬂ“ mmu1ma1umm (Glucnse Meter Sensor)
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2.6 Muwazmalulagily

2.6.1 REST (Representational State Transfer)
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SD: Check Email
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SD: Edit Patient Demographic l
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|SD: Create Clinical Records |
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SD: Create Urgent Alert
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SD: View Urgent Alert |
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Bretumsensorinfo_
_4. ShowSensorlnfo)
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- Airflow Sensor (Breathing)
- Galvanic Skin Response Sensor (GSR - Sweating)
- Electrocardiogram Sensor (ECG)

- Electromyography Sensor (EMG)
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Tulsunsu C++ 71 laumIouf1U87A e-Health Sensor Platform

g++ —-c arduPi.cpp -0 arduPi.o
g++ —c eHealth.cpp —o eHealth.o

g++ -lpthread -1rt user-e-health-app.cpp arduPi.o eHealth.o -o user-e-health-app

g++ -lpthread -1rt user-e-health-app.cpp arduPi.cpp eHealth.cpp -o user-e-health-app

sudo ./user-e-health-app

initPulsioximeter() // It initialize the pulsioximeter sepsor
readPulsioximeter() // It reads a value from pulsiokimeter sensqr
getBPM() /i-Returns the heéart beats per minute.
getOxygenSaturation() // Returps the oxygep«saturation in blood in-percent.
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1) WangulunseuauaiesitodalSuineondionuluiion (Pulse and Oxygen in
Blood Sensor)

initPulsioximeter() M4 Tt initialdze the pulsioximeter sensér
readPulsioximeter() // Tt reads a valde from pulsioximeter senser
getBPM() // Returns the_heart “Beats' per minute.
getOxygenSaturation() // Returns the.oxygenwsaturation in blood in percent.
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getECG() // Returns an analogic value to represent the Electrocardiography.
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getAirFlow() // Returns an analogic value to represent the air flow.
airFlowWave() // Prints air flow wave form in the serial monitor.
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4) ﬂqﬂﬂmiumsmummiaqﬁmanuqmwmﬂ (Body Temperature Sensor)

getTemperature() // Returns the corporal temperatire.
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5) WendulunserununiesioianauduTaRia (Blood Pressure Sensor)

initBloodPressureSensor() »// It imitidlize and measure | thetblood pressure. sensor.
getBloodPressureSensor(). #/ Returns the number of data stored 'in the blood pressiire sensor.
getSystolicPressure(i) //. Returns the svalue of the systolic pressure number i,
getDiastolicPressure(i) ~// Returns the .value of the diastoldc pressure number i.
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6) Wandulunmseuniasesie Sadunuinisindauivesyilie (Patient Position Sensor)

initPositionSensor() // It initialize the position sensor.
getBodyPosition() // Returns, the“bpdy-position.
printPosition() // Printsathescurrent/body position.

' g L B U, A _d P
i 4.13 Wandulumsewnunesdie fadumusmamaeuiivesyile

iﬁ-’ ! . & a g = a s - "
7 Wy ﬂ“b’uiu MyoIuANATaslaaa e Tunuls IUNIN U (Galvanic Skin Response

Sensor)
getSkinConductance() // Returns the value of skin conductance.
getSkinResistance() // Returns the value of skin resistance.

getSkinConductanceVoltage() // Returns the value of skin conductance in voltage.
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8) Wendulumseuauniosiiodatsuianihmaludien (Glucosemeter Sensor)

readGlucometer() // Read the values stored in the glucometer.
GetGlucometerLength() // Returns the number of data stored in the glucometer.
numberToMonth() // Convert month variable from numeric to character.
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:I = 0’: » A A =
gll‘l‘l 4.19 ﬂﬂﬂ%uﬂ31‘iﬁTULﬂif}QUﬂﬂﬂqmﬂqﬂi’Nﬂ']ﬂ

60



¥ ¥
-7 A at i =y
5) AnAsuaz lveuniesile Tan1uduTaiea (Blood Pressure Sensor)
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-=; = 3 ¥ 4& A @ o : A P ¥
70 4.21 Andauazlvnuniesdofadumusnmsiniounveyile

62



Sensor)

3 ¥ ¥
v 4 o a a o 3 .
7) ansauaz leuniesie TannuaumuuTaAaniis (Galvanic Skin Response

¥

{ = 3 o A o = = o
51l 422 AnRsuazlsnuaosdiefaarumuniuusnuamis

63



=1 Q’: ¥ A % =y :’
8) Andalaz lysumsesdloiadTunaninaluden (Glucosemeter Sensor)
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