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Part 1. System Overview

The health Care SIS can help a senior citizen who may not be computer-literate. What my project
mainly contains a Temperature Monitor which can prevent a senior citizen suffer freezing or hot
temperature, cooperating with a EKG Monitor which is monitoring the patient’s heart beat pattern real
time, and a Blood Pressure Monitor which is monitoring the patient’s blood pressure’ s condition.
Those three Components can work together very well and send messages to each other to informs
patient’s condition and determine whether need to send an Alert message.
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Figure 1. System diagram



Part 2. System working procedure

This part is mainly show you how to set up and launch how the components and how components work
with each other to inform each other how the patient’s health conditions and how to decide alert message
should be sent or not.

Step 1. Launch the basic components, including GUI and uploader.

SIS GUI -

Please unplug the temperature sensor and plug it back before measuring temperature

BMescage ID(26) is received by Up_Loader

Connect to SISServer successful

@Microsoft Pinyin Simplefast

Informations SendTo Action

BloodPressure C1SPO2 CEKG CKinect —'Temp Dr Hospital

Step 2. Click Temp checkbox to launch the temperature component setting.

ISUNNIY wEmpeialn e

Sample Refresh Rate (sec/sample) 2 -
L
Ss
10s
30s
IStart time: 1 min

2 min
I MM/DD/HH/mm or 00/00/00/00 for current time =
| 5 min
End time 10 min
30 min

i
IMP.-’- DD/HH/mm or 00/00/00/00 for no end time

Send alert if temperature is higher than celsius: 35 ~

Send alert if temperature is lower than celsius: 10 ~

send all samples send only alerts OK Close




Step 3. Setting the Temperature variables such as start monitor time, End time, refresh time, high
temperature threshold and low temperature threshold, and then click Ok button to launch the Temperature
Component. Then click view button in GUI to active the Temperature component to start monitoring.

SIS GUI =
K

Current Date & Time: 2014-11-30 23:48:59 Temperature in Celsius: 28 Temperature = D“

Current Date & Time: 2014-11-30 23:48:59 Temperature in Celsius: 28 jConnect to SISServer successful A
Message MsgName:GUIToTemp MsgID:1019 received, start processing

'1! Debugging: 2014-11-30 23:48:59 28 Warning! Current temperature is
BCelsius. Current time is: 2014-11-38 23:48:59. 11¢

§Sending Message B39 to GUI
Current temperature: 28
BCurrent date: 2014-11-36 23:48:59

I Sending Message ¥39 to GUI

111 Debugging: 2014-11-30 23:48:59 28 Warning! Current temperature
fCelsius. Current time is: 2014-11-36 23:48:59. !

Sending Message #39 to GUI
Current temperatu 28
jCurrent date: 20 -30 23:48:59

§Sending Message #39 to GUI

Microsoft Pinuin SimpleFast e

Informations SendTo Action

BloodPressure C1SPO2 CEKG CKinect ¥ Temp Dr Hospital View Input

Step 4. Launch the EKG monitoring component and blood Pressure Component and active those to start
monitoring the patient’s heart beat pattern and blood pressure.

C:\Us
jthcare2014\Components)
BP Sensor Start!

IMonitering

lpatient ‘s blood pressure 15 normal




fon | Command Prompt - java CreatetKG —

\Users\SEKE2814\Desk top\ConnectPaceTech\PersonalHeal thcare2814_uS\PersonalHeg
thcare2014\Components\EKG>)ava CreateEKG
KG Sensor Start!

cnlterlng X
patient's condition 1s Good

onitering
patient ‘s condition is Good

onitering
patient 's condition 1s Good

Step 5. Three components are now working individually, monitoring patient’s condition and temperature
in real time, when the EKG component detect some bad heart beat pattern, it will send message 99 to
Temperature component to inform temperature component that the patient’s heart beat pattern is bad
right now, and ask temperature component to check the temperature change during the last one hour to
decide whether an complex alert message 38 should be sent to doctor or patient’s children. At the same
time, when Blood pressure component detect a high or low blood pressure, it will send message 98 to
Temperature component to inform that patient’s blood pressure is a little high and low and ask temperature
component to check the temperature change during the last one hour to decide whether a complex alert

message 38 should be send to doctor.

n Command Prompt - java CreateBloodPressure

lpatient’'s bloeod pressure 15 normal

Monitering

patient’'s blood pressure 1s high
BBlood Pressure Alert 1s trigged! send to Temperature monitor to check the tempe
ature

Nsg98 EKGToTemp:MsqID:98

BPCondition:high

High blood pressure is detected, and Message 98 is sending to temperature component.

jon |} Command Prompt - java CreateEKG - 0
jionitering. ..
ibatient 's condition 1s

jfonitering
patient’s condition 1s

cnlterzng
patient "'s condition 1s Good

onitering

[patient "s condition is Bad

[JEKG Alert is trigged?! send to Temperature monitor to check the temperature
Msq9S9 EKGToTemp:MsglID:99

KGCondition:bad

Sending Message H99 to SIS server

Bad Heart beat pattern is detected, and message 99 is sending to temperature component.



2014-11-38 23:48:59

;3end1ng Message K39 to GUI

Message MsgName:EKGToTemp NsgID:89 J&CP]'PG start processing
pstart to check the Slope of Temperature

fThe twenty minute temperature record are as follows: [22.69, 22.71, 23.56, 24.8]
25.13, 25.75, 25.81, 25.25, 25.88, 26.44, 27.8, 27.01, 27.02, 27.83, 27.04, 2
11, 28,12, 28.13, 28.11, 28.14, 29.17]

lMtempSlope is 68.22

;Fessege 38 is trigged, send complex alert to uploader

lSending Temp with EKG Rlert:MsqID:38

MainComponent :EXG_Component

#SecondComponent : Temperature_Component

BRlertNsg:The Patient’'s heart beat 1s not normal, it is possible because of the h
gxgh rate of temperature increasing! please check the temperature!!!

isending message K38 to Uploader

Message 99 received and temperature component start calculating the temp slope which represent
the temperature changing during the last an hour, and if the temp slope higher or lower a threshold, it
means the temperature changing during last one hour is not normal, a complex alert message 38 will be
send to uploader. And uploader will send Email to doctor.

Step 6. Temperature component can do his own job well, which is that monitoring temperature, when
the temperature is higher or lower the setting threshold, an alert message 40 will be sent to uploader and
an email will send to doctor.

Temperature alert 1s trigged!

1sqTempToUploader : MsqID:40

lert Type:Low temperature alert
ecelver:sisfortest@outlook.com
RlertNessaqe:Temperature alert! Please check

Low temperature alert

sqTempToUploader : MsgID:40
lert Type:High temperature alert

eceiver:sisfortest@outlook.con
AlertNessage:Temperature alert! Please check

High temperature alert



Step 7. Check the Uploader and check the email box to figure out whether the whole system working

good.
EEFa .
chronobot@ksiresearch.... Complex Alert from EKG_Component and Temperature Component! Alert! Alert!
chronobot@ksiresearch.... High temperature alert!! Alert! Alert!
chronobot@ksiresearch.... Low temperature alert!! Alert! Alert!
chronobot@ksiresearch.... Complex Alert from BP_Component and Temperature_Component! Alert! Alert!
chronobot@ksiresearch.... & § [» Low tem, alert!! Alert! Alert!
chronobot@ksiresearch.... Low temperatuss/ alert!! Alert! Alert!
chronobot@ksiresearch.... Complex Alert from EKG_Component and Temperature_Component! Alert! Alert!
chronobot@ksiresearch.... Complex Alert from BP_Component and Temperature_Component! Alert! Alert!
chronobot@ksiresearch... Complex Alert from BP_Component and Temperature Component! Alert! Alert!
chronobot@ksiresearch.... Complex Alert from EKG_Component and Temperature Component! Alert! Alert!
chronobot@ksiresearch.... Complex Alert from BP Component and Temperature Component! Alert! Alert!
chronobot@ksiresearch.... Complex Alert from BP Component and Temperature Component! Alert! Alert!
chronobot@ksiresearch.... Complex Alert from BP Component and Temperature Component! Alert! Alert!
chronobot@ksiresearch.... Complex Alert from EKG Component and Temperature Component! Alert! Alert!
chronobot@ksiresearch.... Complex Alert from EKG_Component and Temperature Component! Alert! Alert!
chronobot@ksiresearch.... Complex Alert from BP_Component and Temperature_Component! Alert! Alert!
chronobot@ksiresearch.... Complex Alert from BP_Component and Temperature_Component! Alert! Alert!
chronobot@ksiresearch.... Complex Alert from BP_Component and Temperature_Component! Alert! Alert!

You can see, there are many kind of alert emails, including the low temperature and high temperature
alert; complex alert from EKG component and Temperature Component; complex alert from Blood Pressure
component and temperature component.

Complex Alert from EKG_Component and Temperature_Component! Alert! Alert!

chronobot@ksiresearch.org (chronobot®ksiresearch.org)
-:-1 A- sisfo
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»
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The Patient’s heart beat is not normal, it is possible because of the high rate of lempal'.ure increasing! please check the temperature!

You can see the email content contains the alert message, and the system inference, in this email, is that
the heart beat is not normal, may be because of the high rate of temperature increasing. The system seems
to have intelligence!



Part 3. Summary and future work

In my course project, the system has already show a little intelligence to determine what is the cause
of patient’s bad health condition and determine whether a complex alert need to be sent. However, in this
project, the data read by EKG component and Blood Pressure component are all simulative data. In the
future, | want to implement the real EKG monitoring component and Blood Pressure monitoring component,
and at the same time, optimize the alert determination algorithm.

Video Link: http://youtu.be/uwOzWuCaca0



http://youtu.be/uwOzWuCaca0

