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Abstract

The problem of ageing population has become serious in the past few
years that the degeneration of various physiological functions has resulted
in distinct chronic diseases on the elderly. Most elderly are not willing to
leave home for healthcare centers, but the resources for caregivers are the
burden for families. Besides, a lot of symptoms of chronic diseases
require constant visits of hospitals for the elderly. Such repeated
inspections waste medical resources and time of elderly patients.
However, the improvement and healthcare of the elderly do not reveal
expected effectiveness.

A wireless remote home care system is-designed in this study, where
ZigBee is applied to setting up a wireless network for the users
proceeding measurements anytime anywhere. Different measuring
equipment could be used for measuring various physiological signals and
monitoring the users’ daily conditions through sensors. With the
transmission of ZigBee network, the signals are analyzed in computers
which deliver distinct alerts to remind the users and the family of
emergencies. The system could further combine with electric appliances
through the environment control to remote control the users’
environmental conditions. All physiological data are stored in the

database for family enquiries or medical personnel’s accurate diagnoses.

Key words: Telemedicine, Home Care, ZigBee, Chronic Diseases,

Physiological Monitoring
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Visual Studio #%3% 7§
Imports System.lO

Imports System.Data

Imports System.Data.SqlClient

Imports System.Windows.Forms.DataVisualization.Charting

Public Class Form1
Dim array(10) As String
DimaAs Integer =0
Dim b As Integer =0
Dim num As Integer =0
Dim sql_save As String L NERsh ey ok
Dim save_data As String ks ehlicdy
Dim g As Graphics
Dim pic As Bitmap
Dim brush As SolidBrush
Dim pen As Pen
Dim penl As Pen
Dim f As Font

Dim temp() As Integer

Dim DAY max As Integer TEE AR
Dim nextDay As Integer "# P~ SQL pFerip
Dim nextMon As Integer ' B~ SQL pF e
Dim nextYear As Integer ' B~ SQL fFenE
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Dim LdSQL(63) As Integer
Dim LdSQL2(63) As Integer
Dim tp As Integer

Dim ht As Integer

Dim ht_change As Integer
Dim ht_num As Integer

Dim T4 As Integer

Dim time As Integer

Dim chartX As Integer

Dim chartXX(63) As Integer
Dim BC As String = ""no"

Dim test As Integer = 1

MR T IaE 5
b T 35 i A
R T EE
T ie i
T PR 0 B L g it
RN LR S
'timer4 Exds ik ik
timer4 ezt pF
'chart 3 X #ic &

'chart e X #c &

'§_F 418 Button

Dim WithEvents SP As Multi_SerialPort

Public Delegate Sub ShowMessage Delegate(ByVal Data As String)

Public Sub ShowSPMsg(ByVal Data As String)

If IsNumeric(array(0)) = IsNumeric(array(1)) = True Then

If array(0) = 1 Then
TextBox1.Text = array(1)
Timerl.Start()
If TextBox1.Text > 30 Or TextBox1.Text < 28 Then
TextBox1.BackColor = Color.Red
Label2. Text="1 =x & % pr & : " & CDate(Now)
Label3.Text="p

EEEE

3

[

Label3.ForeColor = Color.Red

Else

TextBox1.BackColor = Color.White
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Label3.Text="p =} & © & %"
Label3.ForeColor = Color.Black
End If
Elself array(0) = 2 Then
TextBox2.Text = array(1)
Timer2.Start()
If (array(1) = 1) And (T4 =0) Then
Timer4.Start()
T4=1

End If

If (array(1) = 1) And (ht_change = 0) Then

ht_num +=1
End If
TextBox3.Text = ht_num
ht_change = array(1)
Elself array(0) = 3 Then
Labell5.Text = array(1) & " %"
save_data = "N/A"
Elself array(0) = 4 Then
Label16.Text = array(1) & " %"
If IsNumeric(array(2)) = True Then
Labell7.Text = array(2) & " A"
End If
save_data = "N/A"
Elself array(0) =5 Then

Timer2.Stop()
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Timer3.Stop()
Else
save_data = "N/A"
End If
End If

End Sub

Private Sub Form1_Load(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles MyBase.Load

Dim COMPorts() As String = System.1O.Ports.SerialPort.GetPortNames

For Each b As String In COMPorts

ComboBox1.ltems.Add(b)

Next

TextBox1.Text =""
End Sub
Private Sub SP_DataReceived(ByVal sender As Object; ByVal BytesTotal As Integer) Handles
SP.DataReceived

Dim data As String

Dim q() As String

SP.GetData(data)

q = data.ToString.Split(" ")

data = q(0)

array = data.ToString.Split(";")

If IsNumeric(array(0)) = True Then

Me.Invoke(New ShowMessage_Delegate(AddressOf ShowSPMsg), data)

End If
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End Sub

Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button1.Click
If ComboBox1.Selectedltem <> """ Then
If SP Is Nothing Then
SP = New Multi_SerialPort
With SP
.Setting = "115200,n,8,1"
.Port = ComboBox1.Text.Substring(3)
.Connect()
End With
End If
Else
MsgBox("3#i£# COM Port", 48 +0, "€ & 31 & "
End If

End Sub

Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button2.Click
If SP IsNot Nothing Then
SP.Close()
SP = Nothing
End If
Timer4.Start()

End Sub
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Private Sub Timerl_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timerl.Tick
‘array(0) 28 & v a St AR E = 0.1 4)
If IsNumeric(array(0)) = True Then
If (array(0) > 28) And (array(0) < 30) Then

Ifa>30Then
a=0
sql_save = "##F LA "
save_data = TextBoxl.Text
Call aaa()
Timerl.Stop()

End If

Elself array(0) > 30 Or array(0) < 28 Then

Ifa> 10 Then
a=0
sql_save = "8 F F 4L A"
save_data = TextBox1.Text
Call aaa()
Timerl.Stop()

End If

‘Elself array(0) < 28 Then

End If
End If
aza+1

End Sub
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Sub aaa()
If save_data <> "N/A" Then

Dim str As String = "Server=A1815CEFC557451\SQLEXPRESS;database=p& 3£ i st

74 & Trusted_Connection=true;"

Dim conn As SglConnection = New SglConnection(str)

conn.Open()

Dim strl As String

If sql_save = "§8 8 7 4L 4" Then
strl = String.Format("insert into 48 74 & (¥ A # 5 5L 88, &0 P FFL A,
#/)values ('1234567',"" & save_data & ", & Now.Year & "',"" & Now.Month &
""" & Now.Day & "'," & Now.Hour & "',"* & Now.Minute & "',"" & Now.Second
&™)")

Elself sql_save =" g+ 7 4L & " Then
strl = String.Format(“insert into gt 3 4L & (F 4 ZF 5L, 0w b, &0 P EE AL F))
values ('1234567'," & save data & "™," & Now.Year & "', & Now.Month & """ &
Now.Day & """ & Now.Hour & "',"* & Now.Minute & ™,"" & Now.Second & ")")

End If

Dim sqlwhite As SglDataAdapter

sqlwhite = New SqlDataAdapter(strl, conn)

Dim myDataSet As DataSet

myDataSet = New DataSet()

sglwhite.Fill(myDataSet, "Product™)

conn.Close()

End If

End Sub
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' WA

Private Sub Button3_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button3.Click
Dim Search_1 As String = DateTimePicker1.Value.ToShortDateString
Dim Search_2 As String = DateTimePicker2.Value.ToShortDateString
Dim searchl As Array
Dim search2 As Array
Dim x As Integer = 0 'LdSQL * 7| * % #&
searchl = Search_1.Split("/")
search2 = Search_2.Split("/")
nextDay = searchl1(2)
nextMon = search1(1)

nextYear = search1(0)

RS S

Dim oldDate = New DateTime(search1(0), search1(1), search1(2))
Dim newDate = New DateTime(search2(0), search2(1), search2(2))
Dim ts As TimeSpan = newDate - oldDate

Dim differencelnDays As Day = ts.Days

i A % dKk

3§ ek

If differencelnDays < 0 Then
For i = 0 To differencelnDays Step -1
If nextDay = 0 Then
nextMon = nextMon - 1

If nextMon = 0 Then
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nextYear = nextYear - 1
nextMon = 12
End If
mon()
nextDay = DAY max
End If
loadSQL()
LdSQL(x) =tp
chartXX(x) = nextDay
X=x+1
nextDay = nextDay - 1
Next i
Elself differencelnDays > 0 Then
For i = 0 To differencelnDays
mon()
If nextDay > DAYmax Then
nextMon = nextMon + 1
If nextMon >12 Then

nextYear = nextYear + 1

nextMon =1
End If
nextDay =1
End If
loadSQL()

LdSQL(x) =tp

chartXX(x) = nextDay
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X=x+1
nextDay = nextDay + 1
Next i
Elself differencelnDays = 0 Then
loadSQL()
LdSQL(0) =tp
End If

chartX = x

E Rk S/t

CHART RBl4 4%
Dim cAreal As ChartArea = New ChartArea("Areal")
cAreal AxisX.Title ="p #"
2% Z_Areal 57 XY #hiE 4
cAreal. AxisY.Interval =5
cAreal . AxisY.Minimum = 33
cAreal . AxisY.Maximum = 43
KY g% & % R
Dim IstX1 As List(Of String) = New List(Of String)
Dim IstY1 As List(Of String) = New List(Of String)
For i =1 To chartX

IstX1.Add(chartXX(i - 1))
Next
For i =1 To chartX

IstY1.Add(LdSQL(i - 1).ToString)
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Dim seriesl As Series = New Series("%8:58.")
series1.Color = Color.FromArgb(200, 65, 140, 240)
R

seriesl.ChartArea = "Areal"

K & o+ wvt- B ChartArea
series1.ChartType = SeriesChartType.Spline
R LR A AR
seriesl.lIsValueShownAsLabel = True

'g_F #-iE show % value label
seriesl.Points.DataBind XY (IstX1, IstY1)
seriesl.BorderWidth = 3

Dim leg As Legend = New Legend("4 #£")
leg.Docking = Docking.Right
Chartl.Legends.Clear()
Chartl.ChartAreas.Clear()
Chartl.Series.Clear()

R A
Chartl.Legends.Add(leg)

Chartl.ChartAreas.Add(cAreal)

Chartl.Series.Add(seriesl)

End Sub

CHART B # %88

Sub loadSQL()
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Dim Search_1 As String = DateTimePicker1.Value. ToShortDateString
Dim Search_2 As String = DateTimePicker2.Value.ToShortDateString
Dim searchl As Array

Dim search2 As Array

searchl = Search_1.Split("/")

search2 = Search_2.Split("/")

## 7~ SQL

Dim temp As Integer

Dim str As String

Dim conn As SglConnection

Dim str3 As String

Dim adapterl As Common.DbDataAdapter

Dim datasetl As DataSet

str = "Server=A1815CEFC557451\SQLEXPRESS;database=p& £ /i st 3 42
& ;Trusted_Connection=true;"

conn = New SqlConnection(str)

conn.Open()

‘A3

Risa

str3 = "SELECT * from 48 742 % where £ =" &nextYear &™and * ="&
nextMon & "and p =" & nextDay & "™

adapterl = New SqlDataAdapter(str3, conn)

B4 39 5 % 2 P e R Ay datasetl b e"la-score" £

datasetl = New DataSet

adapterl.Fill(datasetl, "1la-score™)

| B 10 N T dcdh

If datasetl.Tables(*"1a-score").Select.Length = 0 Then
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Else
For i = 0 To datasetl.Tables("1a-score™).Select.Length - 1
g ey g e
temp += datasetl.Tables("1a-score").Rows(i)(1)
Next
End If
=TS
If datasetl.Tables(*'1a-score").Select.Length = 0 Then
tp=0
Else
tp = temp / dataset1.Tables("1a-score™).Select.Length
End If
W TR A
conn.Close()

conn.ConnectionString = Nothing

# P~ SQL

End Sub

WE LA

N L x|

Private Sub Button4_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button4.Click

Dim Search_1 As String = DateTimePicker3.Value. ToShortDateString

Dim Search_2 As String = DateTimePicker4.Value. ToShortDateString

Dim searchl As Array

Dim search2 As Array

Dim x As Integer = 0 'LdSQL *& 7] * % i#ic
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searchl = Search_1.Split("/")
search2 = Search_2.Split("/")
nextDay = search1(2)
nextMon = search1(1)

nextYear = search1(0)

RS S

Dim oldDate = New DateTime(search1(0), search1(1), search1(2))
Dim newDate = New DateTime(search2(0), search2(1), search2(2))
Dim ts As TimeSpan = newDate - oldDate

Dim differencelnDays As Day = ts.Days

EES S

ERas =71
If differencelnDays < 0 Then
For i = 0 To differencelnDays Step -1
If nextDay =0 Then
nextMon = nextMon - 1
If nextMon = 0 Then
nextYear = nextYear -1
nextMon = 12
End If
mon()
nextDay = DAY max
End If
loadSQL2()
LdSQL2(x) = ht

chartXX(x) = nextDay
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X=x+1
nextDay = nextDay - 1
Next i
Elself differencelnDays > 0 Then
For i = 0 To differencelnDays
mon()
If nextDay > DAY max Then
nextMon = nextMon + 1
If nextMon > 12 Then
nextYear = nextYear + 1
nextMon = 1
End If
nextDay = 1
End If
loadSQL2()
LdSQL2(x) = ht
chartXX(x) = nextDay
XxX=x+1
nextDay = nextDay + 1
Next i
Elself differencelnDays = 0 Then
loadSQL2()
LdSQL2(0) = ht
End If

chartX = x

Bl S/
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CHART [ # _ jt

Dim cArea2 As ChartArea = New ChartArea("Area2")
cArea2. AxisX.Title = "pF "
2% Z_Areal e XY #hiEAE
cArea2. AxisY.Interval = 10
cArea2. AxisY.Minimum = 60
cArea2.AxisY.Maximum = 100
KY #h%] R %
Dim IstX1 As List(Of String) = New List(Of String)
Dim IstY1 As List(Of String) = New- List(Of String)
For i =1 To chartX

IstX1.Add(chartXX(i - 1))
Next
For i =1 To chartX

IstY1.Add(LdSQL2(i - 1).ToString)
Next
VA RR
Dim series2 As Series = New Series(*" i< ")
series2.Color = Color.FromArgh(200, 65, 140, 240)
series2.ChartArea = "Area2"
R TE Hom avi- i ChartArea
series2.ChartType = SeriesChartType.Spline
R OLR A R
series2.1sValueShownAsLabel = True

"§_F #-i# show - value label +
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series2.Points.DataBind XY (IstX1, IstY1)
series2.BorderWidth = 3

Dim leg As Legend = New Legend("» #2")
leg.Docking = Docking.Right
Chart2.Legends.Clear()
Chart2.ChartAreas.Clear()
Chart2.Series.Clear()

R N
Chart2.Legends.Add(leg)
Chart2.ChartAreas.Add(cArea2)
Chart2.Series.Add(series2)

"HETE A

End Sub

CHART Bl % _w pt

## 2~ SQL

Sub loadSQL2()
Dim Search_1 As String = DateTimePicker3.Value. ToShortDateString
Dim Search_2 As String = DateTimePicker4.Value. ToShortDateString
Dim searchl As Array
Dim search2 As Array
searchl = Search_1.Split("/")
search2 = Search_2.Split("/")
Dim heart As Integer

Dim str As String

55



Dim conn As SqlConnection
Dim str3 As String
Dim adapterl As Common.DbDataAdapter
Dim datasetl As DataSet
str = "Server=A1815CEFC557451\SQLEXPRESS;database=p& 2 /i 4L 3 42
R ;Trusted_Connection=true;"
conn = New SqlConnection(str)
conn.Open()
str3 = "SELECT * from « p 7 4% & where & =" & nextYear & "and ' ="&
nextMon & "and p =""& nextDay & "™
adapterl = New SqlDataAdapter(str3, conn)
B4 39 % % 2P| e R4y datasetl t &9"la-score” £ 2 p
datasetl = New DataSet
adapterl.Fill(datasetl, "1a-score™)
BB~ 1 A B Bdy
If datasetl.Tables(*"1a-score").Select.Length =0 Then
Else
For i =0 To datasetl.Tables("1a-score™).Select.Length - 1
R S/ &N
heart += datasetl.Tables(""1a-score").Rows(i)(1)
Next
End If
T iaE
If dataset1.Tables(*'1a-score").Select.Length = 0 Then

ht=0
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Else
ht = heart / dataset1.Tables(*"1a-score").Select.Length
End If
BB el
conn.Close()

conn.ConnectionString = Nothing

End Sub
# 2~ SQL
e 3
PR
Sub mon()

If nextMon = 4 Or nextMon = 6 Or nextMon =9 Or nextMon = 11 Then

DAYmax = 30

Elself nextMon = 2 Then

If nextYear Mod 4 = 0. Then

DAYmax = 29

Else

DAY max = 28

End If

Elself nextMon = 1 Or nextMon = 3 Or nextMon =5 Or nextMon = 7 Or nextMon = 8 Or

nextMon = 10 Or nextMon = 12 Then

DAYmax = 31

End If

End Sub

PR D

ER Pk
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Private Sub Button5_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button5.Click

Timer2.Start()
End Sub
Private Sub Button6_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button6.Click

Timer3.Start()

End Sub
Private Sub Timer2_Tick(ByVal sender As System:Object, ByVal e As System.EventArgs)
Handles Timer2.Tick

SP.Write("A") 23 %
End Sub
Private Sub Timer3_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timer3.Tick

SP.Write("B") '3 &

End Sub

Private Sub Timer4_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timer4.Tick
Dim j As Integer
time +=1
If time = 10 Then
TextBox5.Text = Math.Floor(ht_num * 6) & " (= /4 )"

If Math.Floor(ht_num * 6) > 100 Or Math.Floor(ht_num * 6) < 60 Then
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TextBox1.BackColor = Color.Red
Label10.Text = CDate(Now)
Label5.Text="p stz : B %"
Label5.ForeColor = Color.Red

Else
TextBox1.BackColor = Color.White
Label5. Text="p %}k i : & ¥"
Label5.ForeColor = Color.Black

End If

sql_save =" g F AL "

save_data = Math.Floor(ht_num* 6)

aaa()
ht_num =0
time=0
T4=0
Timer4.Stop()
End If
End Sub
| B
b AL

Private Sub Button7_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button7.Click

Shell("cmd.exe /c start " & "C:\DVRemoteDesktop.exe")
End Sub

End Class

T AR
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