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The applications in this document are Silverlight applications written with
Visual Basic, developed via those tools.

Windows 7 Professional (32 bit) SP1 (Japanese), Microsoft Visual Studio 2010
Ultimate SP1 (English), Windows Phone SDK 7.1 (English).

All graphics were created by Microoft Expression Design.




1. Introduction

1.1 The Phone’s sensors

To develop the applications, it is important for us to use APIs and the sensors.
A mobile device consists of various sensors, touch screen sensor, photo sensor, CMOS
image sensor, GPS sensor, pressure sensor.

Programming for such a device is exactly to process data from the sensor at a given time.

Windows Phone supports 4 sensors, accelerometer, compass, gyroscope, and combined
motion API.

We, developer can use the classes in Microsoft.Devices.Sensors namespace. (@fig 1)

@fig 1 The information from 4 sensors.

Properties of AccelerometerReading Structure

Timestamp timestamp DateTimeOffset
) X |X value in gravitational units Double
Acceleration - —— -
Y |Y value in gravitational units Double
(Vector3) - —— -
Z |Z value in gravitational units Double

Properties of CompassReading Structure

Timestamp timestamp DateTimeOffset
HeadingAccuracy the accuracy of the compass heading readings (the degrees) |Double
MagnetometerReading |the raw magnetometer reading {microteslas) Vector3

. . the heading measured from the Earth’s magnetic north
MagneticHeading (the d ) Double
e degrees

TrueHeading the heading from the Earth’s geographic north (the degrees) |Double

Properties of GyroscopeReading Structure

Timestamp timestamp DateTimeOffset

RotationRate the rotational velocity around each axis (rad/sec) Vector3

Properties of MotionReading Structure

Timestamp timestamp DateTimeOffset
Attitude the attitude of the device (radians) AttitudeReading
DeviceAcceleration the linear acceleration of the device (gravitational units) Vector3
DeviceRotationRate the rotational velocity of the device (rad/sec) Vector3
Gravity the gravity vector Vector3

Properties of AttitudeReading Structure

Timestamp timestamp DateTimeOffset
Pitch the pitch of the attitude reading (radians) Single

Roll the roll of the attitude reading (radians) Single

Yaw the yaw of the attitude reading (radians) Single
Quaternion the quaternion representation Quaternion

RotationMatrix the matrix representation Matrix




Accelerometer
The Information of an accelerometer indicated the magnitude and direction of forces

when the device moves.

Compass
It provides the orientation of the device on a map, or the magnetic field of the earth.
The sensor accuracy is depending on the device, calibration is needed if the value of

headingAccuracy is less than 15.

Gyroscope
It provides the information about the rotational velocity per second around 3 axes of the

device.

The Combined Motion API
It provides the information of the attitude, the linear acceleration, the rotational velocity,

the gravity, and a timestamp that represent the movement of the device.

You can get more information of Microsoft.Devices.Sensors Namespace in "msdn
Library”. (@fig 2)

@fig 2 msdn Library, Microsoft.Devices.Sensors Namespace

http://msdn.microsoft.com/en-us/library/microsoft.devices.sensors(VS.92).aspx

http://msdn.microsoft.com/er 0 + & Mlcrosoft.Devicesm x
JrAL(F) WE(E) TR(V) BREANA) Y-I(T) ALT(H)

xbing AL elad R B B 6 B LA -

msdn United States (English) | Signin | 1S4 A

Home Library Learn Samples Downloads Support Community Forums Search MSDN with Bing n

4 MSDN Library . .

» Design Tools Microsoft.Devices.Sensors Namespace

 Development Tools and Languages  §|

» Mobile and Embedded Development| 5 out of & rated this helpful - Rate this topic

¥ .NET Development

¢ Office and SharePoint development July 26, 2012

© Online Services

¥ Open Specifications This namespace provides access to APIs to access the accelerometer,
patterns & practices
Servers and Enterprise Development | 4 Classes
Speech Technalogies

» Web Development

Class Description
» Windows Desktop App Development
% Accelerometer Provides Windows Phone applications access to the device's accelerometer sensor.
% AccelerometerFailedException The exception that may be thrown during a call to Start() or Stop(). The Message field describes the
reason for the exception and the Errorld field contains the error code from the underlying native cade
i ation of the accel framewark.
e AccelerometerReadingEventArgs | Provides data for ReadingChanged events.
e CalibrationEventArgs Provides data for Calibrate and events.
4 ‘Compass Provides Windows Phone applications access to the device's compass sensor.
4 ‘Gyroscope Provides Windows Phone applications access to the device's gyroscope sensor.
4 Motion Provides Windows Phone applications information about the device's orientation and motion.
v
e 4 SensorBase<TSensorReading> The base class for all windows Phone sensor classes.

% 100% ~¥
B —


http://msdn.microsoft.com/en-us/library/microsoft.devices.sensors(VS.92).aspx

1.2 Features of “Sensors Set”

Windows Phone supports accelerometer, gyroscope,
compass, and the combined motion API.
"Sensors Set Ver.0.8" is for the developers to use these

sensors in Windows Phone application. (@fig 4)

@fig 4 Sensors Set Ver.0.8 (En)

For each sensor, you can set timespan (milliseconds) and decimals of accuracy (integer /
one decimal / two decimals).

And you can receive various data like this:

Accelerometer
(1) The values of acceleration on the X, Y, and Z axes.
(2) The angles.

(3) An object moves in a circle when you move your device.

Gyroscope

(1) The first update time and the last update time.

(2) The values and the angles of the rotational acceleration.

(3) The values and the angles of the cumulative rotation.

(4) The bar charts to represent the angles of the rotational acceleration and cumulative
rotation.

(5) A counter is displayed when the values of the rotational acceleration is or over the

value that you have set in accuracy for the counter.

A gyroscope is to measure rotational velocity. If you need the attitude of the device, use
"Combined Motion API".

Compass
1) The raw magnetometer.

2) The heading accuracy of the compass.

(
(
(3) A current axis to measure magnetometer (using accelerometer).
(4) The heading in degrees from the Earth's magnetic north.

(

5) The heading in degrees from the Earth's geographic north.



(6) The hands rotate in degrees.

Combined Motion API

(1) The linear acceleration on the X, Y, and Z axes.
(2) The rotational velocity.

(3) The gravity.

(4) The attitude (pitch, roll, and yaw) of the device.
(5) The angles of pitch, roll, and yaw.

(6) The hands point the angles.

If you reset values, go back to Main Page and choose a sensor again.

Tap '?' button on the Main Page and wait a moment, Help page opens. If you need the

Visual Studio project file, see page 96 in this book.

This application is developed for Windows Phone that supports these sensors.
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CAUTION

This application uses accelerometer, gyroscope, compass, and combined motion API of
Windows Phone.

Please note that the developer without any warranty for the result of this application.

Be careful when you shake your device. Don't use where the device would slip and fall to

the floor.




2. MainPage

2.1 Layout of “Menu” page

Choose a sensor that you use and tap its name. (@fig 5)
Accelerometer

You can get the acceleration of the device.

Gyroscope

You can get the rotational velocity of the device.

Compass

You can get the information about the magnetic field around the device.
Combined Motion API

You can get the information about the orientation and movement of the device.

@fig 5 “Menu” Page

Combined

Sensors Set Ver.0.8 (English)




The XAML markup code is like this. (@list 1)

@list 1 A part of MainPage.xaml|

<phone:PhoneApplicationPage
x:Class="SensorsSet.MainPage"
xmlIns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlIns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlIns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone"
xmlns:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
mc:lgnorable="d" d:DesignWidth="480" d:DesignHeight="768"
FontFamily="{StaticResource PhoneFontFamilyNormal}"
FontSize="{StaticResource PhoneFontSizeNormal}"
Foreground="{StaticResource PhoneForegroundBrush}"
SupportedOrientations="Portrait" Orientation="Portrait"

shell:SystemTray.IsVisible="True" >

<!--LayoutRoot is the root grid where all page content is placed-->
<Grid x:Name="LayoutRoot" Background="White">
<!--<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>

</Grid.RowDefinitions>-->

<!I--TitlePanel contains the name of the application and page title-->
<!--<StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="12,17,0,28">
<TextBlock x:Name="ApplicationTitle" Text="MY APPLICATION"
Style="{StaticResource PhoneTextNormalStyle}"/>
<TextBlock x:Name="PageTitle" Text="page name" Margin="9,-7,0,0"
Style="{StaticResource PhoneTextTitle1Style}"/>

</StackPanel>-->

<!--ContentPanel - place additional content here-->
<Grid x:Name="ContentPanel" Grid.Row="1" Margin="0,0,0,0">
<lmage Height="768" HorizontalAlignment="Left" Margin="0,0,0,0"
Name="Image1" Stretch="Fill" VerticalAlignment="Top" Width="480"
Source="/SensorsSet;component/Image/MainPageBackE.png" />
<TextBlock Height="65" HorizontalAlignment="Left" Margin="35,260,0,0"
Name="AccelerometerButton" Text="Accelerometer" VerticalAlignment="Top"



Width="340" FontSize="40" FontWeight="Normal" Foreground="Black" />

<TextBlock Height="65" HorizontalAlignment="Left" Margin="35,330,0,0"
Name="GyroscopeButton" Text="Gyroscope" VerticalAlignment="Top" Width="340"
FontSize="40" FontWeight="Normal" Foreground="Black" />

<TextBlock Height="65" HorizontalAlignment="Left" Margin="35,400,0,0"
Name="CompassButton" Text="Compass" VerticalAlignment="Top" Width="340"
FontSize="40" FontWeight="Normal" Foreground="Black" />

<TextBlock Height="65" HorizontalAlignment="Left" Margin="35,470,0,0"
Name="MotionButton" Text="Combined Motion" VerticalAlignment="Top" Width="400"
FontSize="40" FontWeight="Normal" Foreground="Black" />

<Image Height="120" HorizontalAlignment="Left" Margin="295,545,0,0"

Name="Helplmage" Stretch="Fill" VerticalAlignment="Top" Width="120"
Source="/SensorsSet;,component/Image/Helplcon.png" />
</Grid>
</Grid>

<!--Sample code showing usage of ApplicationBar-->

2.2 Programming of “Menu” page

‘10

Visual Basic code is like this. (@list 2)

@list 2 MainPage.xaml.vb

Option Strict On

Partial Public Class MainPage
Inherits PhoneApplicationPage

" Constructor

Public Sub New()
InitializeComponent()

End Sub

Private Sub AccelerometerButton_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles AccelerometerButton.Tap
NavigationService.Navigate(New Uri("/AccelerometerPage1.xaml?Name=",
UriKind.Relative))
End Sub



Private Sub GyroscopeButton_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles GyroscopeButton.Tap

NavigationService.Navigate(New Uri("/GyroscopePagel.xaml?Name=",
UriKind.Relative))
End Sub
Private Sub CompassButton_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles CompassButton.Tap
NavigationService.Navigate(New Uri("/CompassPage1.xaml?Name=",
UriKind.Relative))
End Sub
Private Sub MotionButton_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles MotionButton.Tap
NavigationService.Navigate(New Uri("/MotionPage1.xaml?Name=",
UriKind.Relative))
End Sub
Private Sub Helplmage_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles Helplmage.Tap
NavigationService.Navigate(New Uri("/SensorSetHelp.xaml?Name=",
UriKind.Relative))
End Sub

End Class
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3. Accelerometer

3.1 Layout of “Accelerometer” page

Accelerometer provides the information of an accelerometer when the device moves. (@
fig 6)

@fig 6 “Accelerometer” Page

Accelerometer

Span W @ ]
(msec) 180

decimals @ 0 ©Q 00 @ 000

Starting Accelerometer...

You can get various values from the sensor.

(1) The values
The values of the acceleration on the X, Y, and Z axes in gravitational units.
¢  Microsoft.Devices.Sensors namespace / AccelerometerReading / Acceleration

properties.

(2) The angles
The angles of the X, Y, and Z axes.



(3) The moving image

When you move the device, an object moves in a circle.

(4) The status of accelerometer

The XAML markup code is like this. (@list 3)

@list 3 A part of AccelerometerPage1.xaml

<phone:PhoneApplicationPage
x:Class="SensorsSet.AccelerometerPage1"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone"
xmlins:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
FontFamily="{StaticResource PhoneFontFamilyNormal}"
FontSize="{StaticResource PhoneFontSizeNormal}"
Foreground="{StaticResource PhoneForegroundBrush}"
SupportedOrientations="Portrait" Orientation="Portrait"
mc:lgnorable="d" d:DesignHeight="768" d:DesignWidth="480"
shell:SystemTray.IsVisible="True" >

<!--LayoutRoot is the root grid where all page content is placed-->
<Grid x:Name="LayoutRoot" Background="#FF3080E2" >
<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>

</Grid.RowDefinitions>

<!I--TitlePanel contains the name of the application and page title-->
<StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="15,10,0,10">
<TextBlock x:Name="PageTitle" Text="Accelerometer" Margin="0,0,0,0"
Style="{StaticResource PhoneTextTitle1Style}" FontSize="36" Foreground="White" />
</StackPanel>

<!--ContentPanel - place additional content here-->
<Grid x:Name="ContentPanel" Grid.Row="1" Margin="0,0,0,0">



<-@@&xE (WFH) -->

<Rectangle Height="140" HorizontalAlignment="Left"
Name="SettingsBack" Stroke="Black" StrokeThickness="1" VerticalAlignment="Top"
Width="480" Fill="#FF1353A1"/>

<!--@HIfF-->

<TextBlock Height="50" HorizontalAlignment="Left" Margin="15,8,0,0"
Name="TimeSpanLabel" Text="span" VerticalAlignment="Top" Width="70"
FontSize="28" Foreground="White" />

<TextBlock Height="30" HorizontalAlignment="Left" Margin="15,45,0,0"
Name="TimeSpanLabe?2" Text="(msec)" VerticalAlignment="Top" Width="80"
FontSize="22" Foreground="White" />

<TextBlock Height="40" HorizontalAlignment="Left" Margin="93,40,0,0"
Name="TimeSpanTextBlock" Text="30" VerticalAlignment="Top" Width="60"
FontSize="24" TextAlignment="Center" Foreground="White" />

<Rectangle x:Name="SliderBorder" Height="18" Margin="97,20,0,0"
Stroke="White" VerticalAlignment="Top" Width="273" HorizontalAlignment="Left"
StrokeThickness="2"/>

<Slider Height="85" HorizontalAlignment="Left" Margin="88,0,0,0"
Name="TimespanSlider" VerticalAlignment="Top" Width="290"
Orientation="Horizontal" Value="3" Maximum="30" Minimum="1" LargeChange="1"

SmallChange="1" />

<|--@FGE-->

<TextBlock Height="30" HorizontalAlignment="Left" Margin="15,90,0,0"
Name="RadiolLabel1" Text="decimals" VerticalAlignment="Top" Width="90"
FontSize="22" Foreground="White" />

<RadioButton Content="0" Height="72" HorizontalAlignment="Left"
Margin="95,70,0,0" Name="RadioButton1" VerticalAlignment="Top" Width="80"
IsChecked="True" Foreground="White" Background="Gainsboro" />

<RadioButton Content="0.0" Height="72" HorizontalAlignment="Left"
Margin="170,70,0,0" Name="RadioButton10" VerticalAlignment="Top" Width="100"
Foreground="White" Background="Gainsboro" />

<RadioButton Content="0.00" Height="72" HorizontalAlignment="Left"
Margin="265,70,0,0" Name="RadioButton100" VerticalAlignment="Top" Width="110"

Foreground="White" Background="Gainsboro" />

<I--@RHZ L -->
<Button Style="{StaticResource StopButtonStyle}" Height="78"
HorizontalAlignment="Left" Margin="381,38,0,0" Name="StopButton"

VerticalAlignment="Top" Width="78" IsEnabled="False" Visibility="Collapsed" />
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<Button Style="{StaticResource StartButtonStyle}" Height="78"
HorizontalAlignment="Left" Margin="381,38,0,0" Name="StartButton"
VerticalAlignment="Top" Width="78" />

<!--@FHHIFE R (TR & 7 ~b)-->

<Rectangle Height="100" HorizontalAlignment="Left" Margin="0,140,0,0"
Name="RectangleX" VerticalAlignment="Top" Width="158" Fill="White" />

<Rectangle Height="100" HorizontalAlignment="Left"
Margin="161,140,0,0" Name="RectangleY" VerticalAlignment="Top" Width="158"
Fill="White" />

<Rectangle Height="100" HorizontalAlignment="Left"
Margin="322,140,0,0" Name="RectangleZ" VerticalAlignment="Top" Width="158"
Fill="White" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="10,165,0,0"
Name="LabelX" Text="X" VerticalAlignment="Top" Width="30"
Foreground="#FF888888" FontSize="36" FontWeight="Bold" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="168,165,0,0"
Name="LabelY" Text="Y" VerticalAlignment="Top" Width="30"
Foreground="#FF888888" FontSize="36" FontWeight="Bold" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="330,165,0,0"
Name="LabelZ" Text="2" VerticalAlignment="Top" Width="30"
Foreground="#FF888888" FontSize="36" FontWeight="Bold" />

<!--@FHHHE R (Raw 7 — & )-->

<TextBlock Height="48" HorizontalAlignment="Left" Margin="40,150,0,0"
Name="ResultX" Text="value" VerticalAlignment="Top" Width="110" FontSize="30"
Foreground="MidnightBlue"/>

<TextBlock Height="48" HorizontalAlignment="Left" Margin="201,150,0,0"
Name="ResultY" Text="value" VerticalAlignment="Top" Width="110" FontSize="30"
Foreground="MidnightBlue" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="362,150,0,0"
Name="ResultZ" Text="value" VerticalAlignment="Top" Width="110" FontSize="30"
Foreground="MidnightBlue" />

<!-- @GRS R (f4 FE)-->

<TextBlock Height="48" HorizontalAlignment="Left" Margin="40,190,0,0"
Name="AngleX" Text="angle" VerticalAlignment="Top" Width="110" FontSize="30"
Foreground="#FF3080E2" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="201,190,0,0"
Name="AngleY" Text="angle" VerticalAlignment="Top" Width="110" FontSize="30"
Foreground="#FF3080E2" />

15



<TextBlock Height="48" HorizontalAlignment="Left" Margin="362,190,0,0"

Name="AngleZ" Text="angle" VerticalAlignment="Top" Width="110" FontSize="30"

Foreground="#FF3080E2" />

<I--@IRTE-->

<TextBlock Height="40" HorizontalAlignment="Left" Margin="15,660,0,0"
Name="StatusTextBlock" Text="Status" VerticalAlignment="Top" Width="460"
FontSize="24" Foreground="White" />

<|--@fLEFK-->

<Ellipse Height="360" HorizontalAlignment="Left" Margin="60,290,0,0"
Name="Ellipse1"  Stroke="White"  StrokeThickness="1"  VerticalAlignment="Top"
Width="360" Fill="#FF333333" />

<Canvas Height="60" HorizontalAlignment="Left" Margin="210,440,0,0"
Name="Canvas1" VerticalAlignment="Top" Width="60">

<lmage Height="60" HorizontalAlignment="Left" Margin="0,0,0,0"

Name="Image1" Stretch="Fill" VerticalAlignment="Top" Width="60"
Source="/SensorsSet;component/Image/AccelerometerCircle.png" />

</Canvas>

<1-- @B ZE R -->
<Line x:Name="MyMoveline" X1="240" Y1="470" X2="240" Y2="470"

Stroke="silver" StrokeThickness="2"></Line>

<!--@0° DA DK R-->

<Line x:Name="MyAxisX" X1="60" Y1="470" X2="420" Y2="470"
Stroke="RoyalBlue" StrokeThickness="3" Visibility="Collapsed" > </Line>

<Line x:Name="MyAxisY" X1="240" Y1="290" X2="240" Y2="650"
Stroke="OrangeRed" StrokeThickness="3" Visibility="Collapsed" > </Line>

<Ellipse Height="360" HorizontalAlignment="Left" Margin="60,290,0,0"
Name="MyAxisZ" Stroke="LimeGreen" StrokeThickness="3" VerticalAlignment="Top"
Width="360" Visibility="Collapsed"/>

</Grid>
</Grid>

<!--Sample code showing usage of ApplicationBar-->

16



3.2 Programming of “Accelerometer” page

Visual Basic code is like this. (@list 4)
@list 4 AccelerometerPagel.xaml.vb

Option Strict On
Imports Microsoft.Devices.Sensors

Imports Microsoft.Xna.Framework

Partial Public Class AccelerometerPage

Inherits PhoneApplicationPage

Public Sub New()
InitializeComponent()
End Sub

Dim MyAccelerometer As Accelerometer 'l & & > 4 —

Dim MyTimeSpan As Integer = 30 'FHAIER, 7 74/ MX30I VR ET 5

Dim MyAccuracy As String = "FO" "F§EE, #H, /NEURLLUT 147, /ADEURLLIT 2 Mih
BN

Dim MyArealeft, MyAreaTop As Double '+~ Y = 7 &8I Ak L 22O F
Lo A5, D JEE R A

Dim MajorAxis, MinorAxis As Double 'f§ DO R, HE (ZDO ATV =7 b
{4 % & T Canvas @ n] B #i[H)

Dim MylmageWidth, MylmageHeight As Double '"BEj S ¥ 2547 =7 FOlE, &

‘W OXR—U e — R I - EEouE
Private Sub AccelerometerPagel_Loaded(sender As Object, e As

System.Windows.RoutedEventArgs) Handles MyBase.Loaded

'@NHEE | Y — AR — F STV R W~ O X iG
If Accelerometer.IsSupported = False Then

MessageBox.Show("Device does not support accelerometer.")

CTBRRR) T RE U EB L AR ETS
StartButton.IsEnabled = False
StartButton.Opacity = 0.3
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StopButton.IsEnabled = False
Exit Sub
End If

T OIS S 2R 2856 ok ik
'Dim ScreenWidth, ScreenHeight As Double 'S4 @ & A X
‘ScreenWidth = Application.Current.Host.Content.ActualWidth

'ScreenHeight = Application.Current.Host.Content.ActualHeight - 32 '2%800 7%

PFshns

‘@4 TV FNOWEEEE

MylmageWidth
CDbl(Image1.GetValue(FrameworkElement.ActualWidthProperty))

MylmageHeight
CDbl(Image1.GetValue(FrameworkElement.ActualHeightProperty))

'@ K5 M D il & AL h o 2R

MajorAxis = CDbl(Ellipse1.GetValue(FrameworkElement.ActualWidthProperty)) /

MinorAxis = CDbl(Ellipse1.GetValue(FrameworkElement.ActualHeightProperty))

/2

'@ 5 1 O H L 5 D JE AR A

MyArealeft = Ellipse1.Margin.Left + MajorAxis

MyAreaTop = Ellipse1.Margin.Top + MinorAxis
End Sub

W E
FHAME 2 2R D BROMT A iR OE
Private Sub RadioButton1_Checked(sender As Object,
System.Windows.RoutedEventArgs) Handles RadioButton1.Checked
MyAccuracy = "FO"
End Sub

Private Sub RadioButton10_Checked(sender As Object,
System.Windows.RoutedEventArgs) Handles RadioButton10.Checked
MyAccuracy = "F1"
End Sub

Private Sub RadioButton100_Checked(sender As Object,
System.Windows.RoutedEventArgs) Handles RadioButton100.Checked

As

As

As
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MyAccuracy = "F2"
End Sub

‘WA R R E
AT A Z—=DEIF 1~30 T1ARRE (7740 M 3), FHINCIT 10 Z2RE L7
a2, B VR
Private  Sub  TimespanSlider_ValueChanged(sender =~ As  Object, e As
System.Windows.RoutedPropertyChangedEventArgs(Of Double)) Handles
TimespanSlider.ValueChanged
MyTimeSpan = CInt(TimespanSlider.Value) * 10

TimeSpanTextBlock.Text = CStr(MyTimeSpan) '#% &l % 7~
TimeSpanTextBlock.Margin = New Thickness(78 + TimespanSlider.Value * 8, 40,
0, 0) 'R EME D TextBlock # 2 T A4 ¥ —I2&bH¥ TEH
End Sub

‘W OIBMG) RF RSy TSRO
Private Sub StartButton_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles StartButton.Tap

CTBEAR) R E FIERRICLT HEIR) RE U EFER
StartButton.Visibility = Windows.Visibility.Collapsed
StartButton.IsEnabled = False

StopButton.Visibility = Windows.Visibility.Visible
StopButton.IsEnabled = True

TR EA T A F—I3MEA AT E TS
TimespanSlider.IsEnabled = False

TimespanSlider.Opacity = 0.5

TMREAT V=7 SRADRGEE, FhsED
Bl L FIEZ 2 HOREZ TV EZXTWH D, BlGRZ &% v 7 LTk
THFICAE TV =7 MFZE,
"ZAVIEBRREE SRR L 72 5l 0 Xk COD2012 TOFHATH Y, T D%KME
Sy IR, EERIIAE,
PG L ELEZ RS T ETEU D B X D58 13063,
If MyAccelerometer IsNot Nothing AndAlso MyAccelerometer.IsDataValid Then
MyAccelerometer.Stop()
MessageBox.Show("Accelerometer stopped.”)
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Else
If MyAccelerometer Is Nothing Then A7 ¥ = 7 FRZEDGE DAL

MyAccelerometer = New Accelerometer I E & o —DH LA
AB A KR

MyAccelerometer.TimeBetweenUpdates
TimeSpan.FromMilliseconds(MyTimeSpan) 'H@RXEA T A ¥ —THE L7 10
300 X U HANL T H BT

TR & Y — O E O BT AL & AT

AddHandler MyAccelerometer.CurrentValueChanged, Sub(senderValue

Vo

=

&
{

As Object, eValue As SensorReadingEventArgs(Of AccelerometerReading))

Deployment.Current.Dispatcher.Beginlinvoke(Sub()
CurrentValueChanged(eValue.SensorReading))
End Sub
End If
Try
T oY —nt v 7B, IREBIC TEHII) &R
StatusTextBlock.Text = "Starting Accelerometer..."
MyAccelerometer.Start()
Catch
BV T IRRIR LTSS OWEE, REEIZ, A v E—UERR
StatusTextBlock.Text = "Unable to start accelerometer."
Exit Sub
End Try
End If
End Sub

‘W TNEAT ST R O AL ER
Private Sub CurrentValueChanged(myReading As AccelerometerReading)
‘StatusTextBlock.Text = "Getting data..."

'‘@Raw 7 — ¥ D HUFF

'AccelerometerReading.Acceleration 7' = /%7  C Raw 7 — ¥ Z HufF L TE#
(N ERAWN

TONAAD X, Y, Z OFEONNEE  (F S HAL)

Dim myAcceleration = myReading.Acceleration

IHEE Raw 7 — & % 3 HihZ 53 i
Dim XValue As Double = myAcceleration.X
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Dim YValue As Double = myAcceleration.Y

Dim ZValue As Double = myAcceleration.Z

TRAEL T BT AR v b,
HEICERT DD NTA—22T7 =% <

If myAcceleration.X > 1 Then

XValue =1

Elself myAcceleration.X < -1 Then
XValue = -1

End If

If myAcceleration.Y > 1 Then

YValue = 1

Elself myAcceleration.Y < -1 Then
YValue = -1

End If

If myAcceleration.Z > 1 Then

ZValue = 1

Elself myAcceleration.Z < -1 Then
ZValue = -1

End If

‘@Raw 7 — & % A B (T AEHL
Dim MyAngleX, MyAngleY, MyAngleZ As Double '3 il o> f & % X A9~ 5 &%k
'TUF WY U TRIE LIEHTEUTIS U TRBRHTE & IR E

'‘Raw 7 — % % 3 i % @ TextBlock |2 R~

ResultX.Text = CStr(XValue.ToString(MyAccuracy))

ResultY.Text = CStr(YValue.ToString(MyAccuracy))

ResultZ.Text = CStr(ZValue.ToString(MyAccuracy))

‘Raw 7 —Z b 3 Wli4% & O % F Y

MyAngleX = CDbl((Math.Asin(XValue) * 180 / Math.PI).ToString(MyAccuracy))
MyAngleY = CDbl((Math.Asin(YValue) * 180 / Math.Pl).ToString(MyAccuracy))
MyAngleZ = CDbl((Math.Asin(ZValue) * 180 / Math.PI).ToString(MyAccuracy))

YR L 7o 3 WA &« D A& TextBlock NI AL Z 1T CTHFEoR
AngleX.Text = CStr(MyAngleX) & "°"
AngleY.Text = CStr(MyAngleY) & "°"
AngleZ.Text = CStr(MyAnglez) & "°"
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‘@4 T V=7 NOBENLH

‘Canvas O A[EEIPH & A EE 6 . AKEEE OB B IHEEA A

Dim MyMoveX As Integer = CInt(XValue * (MajorAxis - MylmageWidth / 2))
Dim MyMoveY As Integer = CInt(YValue * (MinorAxis - MylmageHeight / 2))

FHOPLREAT V=7 FOBEBOMES S EBEIERE»S . Canvas DR
NEOHEIEZ L E DD

Dim MyXPos As Integer = Cint(MyArealeft - MylmageWidth / 2 + MyMoveX)

Dim MyYPos As Integer = CInt(MyAreaTop - MylmageHeight / 2 - MyMoveY)

F TVl FOBEHRTHD Canvas IZEIEZEA L TREISE S
Canvasl1.Margin = New Thickness(MyXPos, MyYPos, 0, 0)

‘@7 A »an| WL

HEREREETRE LTI A »&25]<
MyMoveline.X2 = CInt(MyArealeft + MyMoveX)
MyMoveline.Y2 = Cint(MyAreaTop - MyMoveY)

'@ KR DR
FHNAKE DR Al & O A RN, KFETROVIFIIERR
If MyAngleX = 0 Then

MyAxisX.Visibility = Windows.Visibility.Visible
Else

MyAxisX.Visibility = Windows.Visibility.Collapsed
End If
If MyAngleY = 0 Then

MyAxisY.Visibility = Windows.Visibility.Visible
Else

MyAxisY.Visibility = Windows.Visibility.Collapsed
End If
If MyAngleZ = 0 Then

MyAxisZ Visibility = Windows.Visibility.Visible
Else

MyAxisZ.Visibility = Windows.Visibility.Collapsed
End If

End Sub
‘W (Bl RE Ny T ENT-EEo L

Private Sub StopButton_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles StopButton.Tap
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I Y — &1k LT, SRR EEZ T 5
Try

MyAccelerometer.Stop()

MyAccelerometer = Nothing

StopButton.Visibility = Windows.Visibility.Collapsed
StopButton.IsEnabled = False

StartButton.Visibility = Windows.Visibility.Visible
StartButton.IsEnabled = True

TimespanSlider.IsEnabled = True
TimespanSlider.Opacity = 1.0

StatusTextBlock.Text = "Accelerometer stopped.”

Catch

StatusTextBlock.Text = "Error stopping accelerometer."

End Try
End Sub
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4. Gyroscope

4.1 Layout of “Gyroscope” page

Gyroscope provides the information around 3 axes of the device. (@fig 6)

@fig 6 “Gyroscope” Page

Gyroscope

Span m— ]
(msec) 40

decimals@Q 0 @ 00 @ 0.00

count @ ] Status

(rad/sec) 0.2

First Time Last Update Time
X Y Z

Value Value Value

(Angle) (Angle) (Angle)
Cumulative| Cumulative| Cumulative
(Angle) (Angle) (Angle)

000 X
000 Y
000 Z

You can get various values from the sensor.

(1) The first update time
The first update time when the current value is changed.

2¢you can get a timestamp that the gyroscope reading was taken.

(2) The last update time

The current updated time to calculate the amount of rotation.




(3)The rotational acceleration
The values of the rotational acceleration around the X, Y, and Z axes. (radians per second)

2¢ Microsoft.Devices.Sensors namespace / GyroscopeReading / RotationRate Property

(4) The angles

The angles of the rotational acceleration around the X, Y, and Z axes.

(5) The cumulative rotation

The values of the cumulative rotation around the X, Y, and Z axes.

(6) The angles

The angles of the cumulative rotation around the X, Y, and Z axes.

(7) The bar charts
The bar charts to represent the angles. The upper bar represents the rotational
acceleration. The lower bar represents the cumulative rotation.

If the value is 360 or over, the red rectangles will be displayed on the edge of the bars.

(8) The counter
A counter is displayed when the values of the rotational acceleration is or over the value

that you have set in accuracy for the counter slider.

(9) The status of gyroscope

The XAML markup code is like this. (@list 5)

@list 5 A part of GyroscopePage1.xaml

<phone:PhoneApplicationPage
x:Class="SensorsSet.GyroscopePage1"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlins:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone"
xmlins:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone"
xmlins:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
FontFamily="{StaticResource PhoneFontFamilyNormal}"
FontSize="{StaticResource PhoneFontSizeNormal}"
Foreground="{StaticResource PhoneForegroundBrush}"

SupportedOrientations="Portrait" Orientation="Portrait"
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mc:lgnorable="d" d:DesignHeight="768" d:DesignWidth="480"
shell:SystemTray.IsVisible="True">

<!--LayoutRoot is the root grid where all page content is placed-->
<Grid x:Name="LayoutRoot" Background="#FF0f8187" >
<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>

</Grid.RowDefinitions>

<!I--TitlePanel contains the name of the application and page title-->
<StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="15,10,0,10">
<TextBlock x:Name="PageTitle" Text="Gyroscope" Margin="0,0,0,0"
Style="{StaticResource PhoneTextTitle1Style}" FontSize="36" Foreground="White" />
</StackPanel>

<!--ContentPanel - place additional content here-->
<Grid x:Name="ContentPanel" Grid.Row="1" Margin="0,0,0,0">

<-@OE () -->

<Rectangle Height="220" HorizontalAlignment="Left"
Name="SettingsBack" Stroke="Black" StrokeThickness="1" VerticalAlignment="Top"
Width="480" Fill="#FFOA656A"/>

<!--@[HfE-->

<TextBlock Height="40" HorizontalAlignment="Left" Margin="15,8,0,0"
Name="TimeSpanLabel" Text="span" VerticalAlignment="Top" Width="70"
FontSize="28" Foreground="White" />

<TextBlock Height="30" HorizontalAlignment="Left" Margin="10,45,0,0"
Name="TimeSpanLabe2" Text="(msec)" VerticalAlignment="Top" Width="80"
FontSize="22" Foreground="White" />

<TextBlock Height="40" HorizontalAlignment="Left" Margin="93,40,0,0"
Name="TimeSpanTextBlock" Text="40" VerticalAlignment="Top" Width="60"
FontSize="24" TextAlignment="Center" Foreground="White" />

<Rectangle x:Name="SliderBorder" Height="18" Margin="97,20,0,0"
Stroke="White" VerticalAlignment="Top" Width="228" HorizontalAlignment="Left"
StrokeThickness="2"/>

<Slider Height="85" HorizontalAlignment="Left" Margin="88,0,0,0"
Name="TimespanSlider" VerticalAlignment="Top" Width="245"
Orientation="Horizontal" Value="4" Maximum="30" Minimum="3" LargeChange="1"

SmallChange="1" />
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<l-- @G E-->

<TextBlock Height="30" HorizontalAlignment="Left" Margin="15,90,0,0"
Name="RadiolLabel1" Text="decimals" VerticalAlignment="Top" Width="90"
FontSize="22" Foreground="White" />

<RadioButton Content="0" Height="72" HorizontalAlignment="Left"

Margin="95,70,0,0" Name="RadioButton1" VerticalAlignment="Top" Width="80"
IsChecked="True" Foreground="White" Background="Gainsboro" />

<RadioButton Content="0.0" Height="72" HorizontalAlignment="Left"
Margin="170,70,0,0" Name="RadioButton10" VerticalAlignment="Top" Width="100"
Foreground="White" Background="Gainsboro" />

<RadioButton Content="0.00" Height="72" HorizontalAlignment="Left"
Margin="265,70,0,0" Name="RadioButton100" VerticalAlignment="Top" Width="110"

Foreground="White" Background="Gainsboro" />

<l--@FKaH-->
<TextBlock Height="40" HorizontalAlignment="Left" Margin="15,144,0,0"
Name="CounterLabel" Text="count" VerticalAlignment="Top" Width="80"

FontSize="24" Foreground="White" />

<TextBlock Height="30" HorizontalAlignment="Left" Margin="10,179,0,0"
Name="CounterLabe2" Text="(rad/sec)" VerticalAlignment="Top" Width="80"
Foreground="White" />

<TextBlock Height="40" HorizontalAlignment="Left" Margin="160,180,0,0"
Name="CounterTextBlock" Text="0.2" VerticalAlignment="Top" Width="60"
FontSize="24" TextAlignment="Center" Foreground="White" />

<Rectangle x:Name="SliderBorder2" Height="18" Margin="97,160,0,0"
Stroke="White" VerticalAlignment="Top" Width="253" HorizontalAlignment="Left"
StrokeThickness="2"/>

<Slider Height="85" HorizontalAlignment="Left" Margin="88,140,0,0"
Name="CounterSlider" VerticalAlignment="Top" Width="270" Orientation="Horizontal"

Value="4" Maximum="10" Minimum="1" LargeChange="1" SmallChange="1" />

<I--@KRHZ >

<Button Style="{StaticResource StopButtonStyle}" Height="78"
HorizontalAlignment="Left" Margin="381,40,0,0" Name="StopButton"
VerticalAlignment="Top" Width="78" IsEnabled="False" Visibility="Collapsed" />

<Button Style="{StaticResource StartButtonStyle}" Height="78"
HorizontalAlignment="Left" Margin="381,40,0,0" Name="StartButton"
VerticalAlignment="Top" Width="78" />
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<!|--@IRAE-->

<TextBlock Height="50" HorizontalAlignment="Left" Margin="370,152,0,0"

Name="StatusTextBlock" Text="Status" VerticalAlignment="Top" Width="100"
FontSize="22" TextAlignment="Left" Foreground="White" />

<!--@IRF[H] (Y =0)-->

<Rectangle Height="48" HorizontalAlignment="Left" Margin="0,220,0,0"
Name="StartTimeBack" VerticalAlignment="Top" Width="239" Fill="White" />

<Rectangle Height="48" HorizontalAlignment="Left"
Margin="240,220,0,0" Name="StopTimeBack" VerticalAlignment="Top" Width="239"
Fill="White" />

<TextBlock Height="40" HorizontalAlignment="Left" Margin="15,227,0,0"
VerticalAlignment="Top" Width="220"

Name="StartTime" Text="First Time
FontSize="24" Foreground="MidnightBlue"/>

<TextBlock Height="40" HorizontalAlignment="Left" Margin="250,227,0,0"
Name="StopTime" Text="Last Update Time" VerticalAlignment="Top" Width="220"
FontSize="24" Foreground="MidnightBlue"/>

<!--@FHHAE R (T ~1)-->

<Rectangle Height="40" HorizontalAlignment="Left" Margin="0,270,0,0"
Name="AxisX" VerticalAlignment="Top" Width="158" Fill="White" />

<Rectangle Height="40" HorizontalAlignment="Left"
Margin="161,270,0,0" Name="AxisY" VerticalAlignment="Top" Width="158" Fill="White"
/>

<Rectangle Height="40" HorizontalAlignment="Left"
Margin="322,270,0,0" Name="AxisZ" VerticalAlignment="Top" Width="158" Fill="White"
/>

<TextBlock Height="40" HorizontalAlignment="Left" Margin="0,270,0,0"
Name="LabelX" Text="X" VerticalAlignment="Top" Width="158"
Foreground="#FF888888" FontSize="30" FontWeight="Bold" TextAlignment="Center"
/>

<TextBlock Height="40" HorizontalAlignment="Left" Margin="160,270,0,0"
Name="LabelY" Text="Y" VerticalAlignment="Top" Width="158"
Foreground="#FF888888" FontSize="30" FontWeight="Bold" TextAlignment="Center"
/>

<TextBlock Height="40" HorizontalAlignment="Left" Margin="320,270,0,0"
Name="LabelZ" Text="Z" VerticalAlignment="Top" Width="158"
Foreground="#FF888888" FontSize="30" FontWeight="Bold" TextAlignment="Center"
/>
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<!-- @FHHIRE R (5 5%)-->

<Rectangle Height="89" HorizontalAlignment="Left" Margin="0,311,0,0"
Name="RectangleX" VerticalAlignment="Top" Width="158" Fill="#FFEDEDED" />

<Rectangle Height="89" HorizontalAlignment="Left"
Margin="161,311,0,0" Name="RectangleY" VerticalAlignment="Top" Width="158"
Fill="#FFEDEDED" />

<Rectangle Height="89" HorizontalAlignment="Left"
Margin="322,311,0,0" Name="RectangleZ" VerticalAlignment="Top" Width="158"
Fill="#FFEDEDED" />

<Rectangle Height="89" HorizontalAlignment="Left" Margin="0,401,0,0"
Name="TotalRectangleX" VerticalAlignment="Top" Width="158" Fill="#FFFEFEFE" />

<Rectangle Height="89" HorizontalAlignment="Left"
Margin="161,401,0,0" Name="TotalRectangleY" VerticalAlignment="Top" Width="158"
Fill="#FFFEFEFE" />

<Rectangle Height="89" HorizontalAlignment="Left"
Margin="322,401,0,0" Name="TotalRectangleZ" VerticalAlignment="Top" Width="158"
Fill="#FFFEFEFE" />

<!--@FHIH R (FHAME Raw 77— 2 )-->

<TextBlock Height="48" HorizontalAlignment="Left" Margin="15,315,0,0"
Name="ValueX" Text="Value" VerticalAlignment="Top" Width="140" FontSize="30"
Foreground="#FF333333"/>

<TextBlock Height="48" HorizontalAlignment="Left" Margin="176,315,0,0"
Name="ValueY" Text="Value" VerticalAlignment="Top" Width="140" FontSize="30"
Foreground="#FF333333" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="337,315,0,0"
Name="ValueZ" Text="Value" VerticalAlignment="Top" Width="140" FontSize="30"
Foreground="#FF333333" />

<!-- @GS SR (G 44 FE)-->

<TextBlock Height="48" HorizontalAlignment="Left" Margin="15,355,0,0"
Name="AngleX" Text="(Angle)" VerticalAlignment="Top" Width="140" FontSize="30"
Foreground="#FF0f8187" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="176,355,0,0"
Name="AngleY" Text="(Angle)" VerticalAlignment="Top" Width="140" FontSize="30"
Foreground="#FF0f8187" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="337,355,0,0"
Name="AngleZ" Text="(Angle)" VerticalAlignment="Top" Width="140" FontSize="30"
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Foreground="#FF0f8187" />

<!-- @GRS R (A FME Raw 7 — & )-->

<TextBlock Height="48" HorizontalAlignment="Left" Margin="14,405,0,0"
Name="CumulativeValueX" Text="Cumulative" VerticalAlignment="Top" Width="140"
FontSize="28" Foreground="#FF333333"/>

<TextBlock Height="48" HorizontalAlignment="Left" Margin="175,405,0,0"
Name="CumulativeValueY" Text="Cumulative" VerticalAlignment="Top" Width="140"
FontSize="28" Foreground="#FF333333" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="336,405,0,0"
Name="CumulativeValueZ" Text="Cumulative" VerticalAlignment="Top" Width="140"
FontSize="28" Foreground="#FF333333" />

<!-- @ FH RS R (AR A L) -->

<TextBlock Height="48" HorizontalAlignment="Left" Margin="15,445,0,0"
Name="CumulativeAngleX" Text="(Angle)" VerticalAlignment="Top" Width="140"
FontSize="28" Foreground="#FF0f8187" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="176,445,0,0"
Name="CumulativeAngleY" Text="(Angle)" VerticalAlignment="Top" Width="140"
FontSize="28" Foreground="#FF0f8187" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="337,445,0,0"
Name="CumulativeAngleZ" Text="(Angle)" VerticalAlignment="Top" Width="140"
FontSize="28" Foreground="#FF0f8187" />

<!--@FHHIRE RE R (T ~/b)-->

<Rectangle Height="210" HorizontalAlignment="Left" Margin="0,491,0,0"
Name="GraphBack" VerticalAlignment="Top" Width="480" Fill="White" />

<TextBlock Height="40" HorizontalAlignment="Left" Margin="146,517,0,0"
Name="CounterLabelX" Text="X" VerticalAlignment="Top" Width="30"
Foreground="#FF888888" FontSize="30" FontWeight="Bold" TextAlignment="Left" />

<TextBlock Height="40" HorizontalAlignment="Left" Margin="146,572,0,0"
Name="CounterLabelY" Text="Y" VerticalAlignment="Top" Width="30"
Foreground="#FF888888" FontSize="30" FontWeight="Bold" TextAlignment="Left" />

<TextBlock Height="40" HorizontalAlignment="Left" Margin="146,625,0,0"
Name="CounterLabelZ" Text="Z" VerticalAlignment="Top" Width="30"
Foreground="#FF888888" FontSize="30" FontWeight="Bold" TextAlignment="Left" />

<I-@FHFERF R (WX —, B ERFHOKBRT T 7)-->
<I--XT T H—-->

<TextBlock Height="48" HorizontalAlignment="Left" Margin="15,512,0,0"
Name="CounterX" Text="000" VerticalAlignment="Top" Width="115"
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Foreground="RoyalBlue" TextAlignment="Right" FontSize="36" />

<l--X 5 5e-->

<Line x:Name="ValueXLineBack" X1="178" Y1="530" X2="466" Y2="530"
Stroke="#FFDDDDDD" StrokeThickness="15"></Line>

<Line x:Name="CumulativeXLineBack" X1="178" Y1="547" X2="466"
Y2="547" Stroke="#FFEEEEEE" StrokeThickness="15"></Line>

<l--X fE-->

<Line x:Name="ValueXLine" X1="322" Y1="530" X2="322" Y2="530"
Stroke="RoyalBlue" StrokeThickness="15"></Line>

<Line x:Name="CumulativeXLine" X1="322" Y1="547" X2="322" Y2="547"
Stroke="CornflowerBlue" StrokeThickness="15"></Line>

<I--X ¥V 8iv-->

<Line x:Name="ValueXMax" X1="451" Y1="530" X2="466" Y2="530"
Stroke="OrangeRed" StrokeThickness="15" Visibility="Collapsed"> </Line>

<Line x:Name="CumulativeXMax" X1="451" Y1="547" X2="466" Y2="547"
Stroke="OrangeRed" StrokeThickness="15" Visibility="Collapsed"> </Line>

<Line x:Name="ValueXMin" X1="178" Y1="530" X2="193" Y2="530"
Stroke="OrangeRed" StrokeThickness="15" Visibility="Collapsed"> </Line>

<Line x:Name="CumulativeXMin" X1="178" Y1="547" X2="193" Y2="547"
Stroke="OrangeRed" StrokeThickness="15" Visibility="Collapsed"> </Line>

<Y H—->

<TextBlock Height="48" HorizontalAlignment="Left" Margin="15,568,0,0"
Name="CounterY" Text="000" VerticalAlignment="Top" Width="115"
Foreground="DarkOrange" TextAlignment="Right" FontSize="36" />

<l--Y EH >

<Line x:Name="ValueYLineBack" X1="178" Y1="585" X2="466" Y2="585"
Stroke="#FFDDDDDD" StrokeThickness="15"></Line>

<Line x:Name="CumulativeYLineBack" X1="178" Y1="602" X2="466"
Y2="602" Stroke="#FFEEEEEE" StrokeThickness="15"></Line>

<l--Y f-->

<Line x:Name="ValueYLine" X1="322" Y1="585" X2="322" Y2="585"
Stroke="DarkOrange" StrokeThickness="15"></Line>

<Line x:Name="CumulativeYLine" X1="322" Y1="602" X2="322" Y2="602"
Stroke="Orange" StrokeThickness="15"></Line>

<I--Y {8 0 9lir-->

<Line x:Name="ValueYMax" X1="451" Y1="585" X2="466" Y2="585"
Stroke="OrangeRed" StrokeThickness="15" Visibility="Collapsed"> </Line>

<Line x:Name="CumulativeYMax" X1="451" Y1="602" X2="466" Y2="602"
Stroke="OrangeRed" StrokeThickness="15" Visibility="Collapsed" > </Line>

<Line x:Name="ValueYMin" X1="178" Y1="585" X2="193" Y2="585"
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Stroke="OrangeRed" StrokeThickness="15" Visibility="Collapsed"> </Line>

<Line x:Name="CumulativeYMin" X1="178" Y1="602" X2="193" Y2="602"

Stroke="OrangeRed" StrokeThickness="15" Visibility="Collapsed"> </Line>

<N--Z Iy H—-->

<TextBlock Height="48" HorizontalAlignment="Left" Margin="15,622,0,0"
Name="CounterZ" Text="000" VerticalAlignment="Top" Width="115"
Foreground="LimeGreen" TextAlignment="Right" FontSize="36" />

<1--Z HH5e-->

<Line x:Name="ValueZLineBack" X1="178" Y1="640" X2="466" Y2="640"
Stroke="#FFDDDDDD" StrokeThickness="15"></Line>

<Line x:Name="CumulativeZLineBack" X1="178" Y1="657" X2="466"
Y2="657" Stroke="#FFEEEEEE" StrokeThickness="15"></Line>

<|--Z f-->

<Line x:Name="ValueZLine" X1="322" Y1="640" X2="322" Y2="640"
Stroke="LimeGreen" StrokeThickness="15"></Line>

<Line x:Name="CumulativeZLine" X1="322" Y1="657" X2="322" Y2="657"
Stroke="MediumAquamarine" StrokeThickness="15"></Line>

<I--Z ¥V Blt-->

<Line x:Name="ValueZMax" X1="451" Y1="640" X2="466" Y2="640"
Stroke="OrangeRed" StrokeThickness="15" Visibility="Collapsed"> </Line>

<Line x:Name="CumulativeZMax" X1="451" Y1="657" X2="466" Y2="657"
Stroke="OrangeRed" StrokeThickness="15" Visibility="Collapsed"> </Line>

<Line x:Name="ValueZMin" X1="178" Y1="657" X2="193" Y2="657"
Stroke="OrangeRed" StrokeThickness="15" Visibility="Collapsed"> </Line>

<Line x:Name="CumulativeZMin" X1="178" Y1="640" X2="193" Y2="640"
Stroke="OrangeRed" StrokeThickness="15" Visibility="Collapsed"> </Line>

<I--JFUAS 0-->
<Line x:Name="OriginLine" X1="322" Y1="510" X2="322" Y2="677"

Stroke="#FF333333" StrokeThickness="1"></Line>

</Grid>
</Grid>

<!--Sample code showing usage of ApplicationBar-->
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4.2 Programming of “Gyroscope” page

Visual Basic code is like this (@list 6)

@list 6 GyroscopePage1.xaml.vb

Option Strict On

Imports Microsoft.Devices.Sensors

Imports Microsoft.Xna.Framework

'Vector3 7 — % %4 9 121X, Microsoft.Xna,Framework ¢ £ [ B3 2 H

Partial Public Class GyroscopePage1
Inherits PhoneApplicationPage

Public Sub New()
InitializeComponent()
End Sub

Dim MyGyro As Gyroscope 'Y ¥ A B A 22— 7 L —

Dim MyTimeSpan As Integer = 40 'FHAIER, 7 74/ MX40 I VR ET 5

Dim MyAccuracy As String = "FO" "F§EE, #H, /NEURLLUT 147, /ADEURBLT 2 M1
BN

Dim MyCurrentRotationRate As Vector3 = Vector3.Zero 'Vedtor3 # 5] Raw 7 — &
Dim MyCumulativeRotation As Vector3 = Vector3.Zero 'Vedtor3 ! %2 f5 Raw 7 — ¥

Dim MyUpdateTime As DateTimeOffset = DateTimeOffset.MinValue & B 4f %5

Dim MyLastUpdateTimespan As TimeSpan &I ¢ ]

WIERREH D AT A4 X —DfE, 1~10 £T 1414, 0.05 % FH L7 fE % F A

Dim CompareValue As Integer = 4

Dim MyCountX As Integer = 0 "7 7 > % — Df

Dim MyCountY As Integer = 0

Dim MyCountZ As Integer = 0

Dim CounterLevel As Double = 5 ' 7 4 /L b @ [, FRHERED 4 CTRHAIRKE 2
40 DI, 1 BHEALOE

'"WMZDON—I P — RIS RFO L
Private Sub GyroscopePage1_Loaded(sender As Object, e As
System.Windows.RoutedEventArgs) Handles MyBase.Loaded
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'@V v A B AA—TRHR— FENTWRVEERE~ D XTI
If Gyroscope.lsSupported = False Then

MessageBox.Show("Device does not support gyroscope.")

" TEHAG ) MEIE) RECELLBERAET S
StartButton.IsEnabled = False
StartButton.Opacity = 0.3
StopButton.IsEnabled = False
Exit Sub
End If
End Sub

FHAME 2 RN D BROMT A R OE
Private Sub RadioButton1_Checked(sender As Object, e As
System.Windows.RoutedEventArgs) Handles RadioButton1.Checked
MyAccuracy = "FO"
End Sub

Private Sub RadioButton10_Checked(sender As Object, e As
System.Windows.RoutedEventArgs) Handles RadioButton10.Checked
MyAccuracy = "F1"
End Sub

Private Sub RadioButton100_Checked(sender As Object, e As
System.Windows.RoutedEventArgs) Handles RadioButton100.Checked
MyAccuracy = "F2"
End Sub

"B [ PR R e
Private  Sub  TimespanSlider_ValueChanged(sender =~ As  Object, e As
System.Windows.RoutedPropertyChangedEventArgs(Of Double)) Handles
TimespanSlider.ValueChanged
‘AT A X =D 3~30 T1ARFKE (7744 MI 4, FHICIT 10 2R
LiZfEZzfH, BALEI U B
MyTimeSpan = CInt(TimespanSlider.Value) * 10

TimeSpanTextBlock.Text = CStr(MyTimeSpan) '5% &1 & #71°
TimeSpanTextBlock.Margin = New Thickness(65 + TimespanSlider.Value * 7, 40,
0, 0) 'FREfE D TextBlock # A 7 A X —ICH ¥ TBHE)
End Sub



‘WU B — DR GE

Private  Sub  CounterSlider_ValueChanged(sender =~ As  Object, e As
System.Windows.RoutedPropertyChangedEventArgs(Of Double)) Handles
CounterSlider.ValueChanged

CompareValue = CInt(CounterSlider.Value)
CounterTextBlock.Text = CStr(CompareValue * 0.05)

CounterTextBlock.Margin = New Thickness(58 + CompareValue * 26, 180, 0, 0)

b — B E R ES O RotationRate D (rad/sec) & Lh#k4 % 7= 8 BN &

il 2 %
‘AT A F—T 10 BERROE Lo fE e mHfE (0.05~0.5) & LTREL
' OREMIC (1000/5HHIER) 2RE LT, 1S OMmEEE 5
CounterLevel = CompareValue * 0.05 * 1000 / MyTimeSpan
End Sub

‘W OIBMG) RF RSy TSRO
Private Sub StartButton_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles StartButton.Tap

CTBEAR) R E FIERRICLT HEIR) RE U EFER
StartButton.Visibility = Windows.Visibility.Collapsed
StartButton.IsEnabled = False

StopButton.Visibility = Windows.Visibility.Visible
StopButton.IsEnabled = True

TR EATA F—, AV E—REATAFL—IIMEARTET S
TimespanSlider.IsEnabled = False

TimespanSlider.Opacity = 0.5

CounterSlider.IsEnabled = False

CounterSlider.Opacity = 0.5

VA RRAA—=TF TV RAERGEIL. FIEEED

'PAIG EAEIEZ 2fHOREZ o THVEZ TWDL T, BtaARZ % 5 v 7 LTk
XA TV =7 MEZE,

Bdn L AFIE 2 AR L 1 ETH D A D56 134,

'If MyGyro IsNot Nothing AndAlso MyGyro.IsDataValid Then

' MyGyro.Stop()

MessageBox.Show("Gyroscope stopped.”)

‘Else
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' If MyGyro Is Nothing Then 'V v A B A2 —7 47 =7 NNEDHAD
AL PR

MyGyro = New Gyroscope 'Y ¥ f B A —7 DHF LA > A H L A&

MyGyro.TimeBetweenUpdates = TimeSpan.FromMilliseconds(MyTimeSpan) 'f#]
Wk E AT A X —THE L7 30 I UF~300 X VB HEALTHRH

Wy A uRAa—T OEOEFIE & ELT

AddHandler MyGyro.CurrentValueChanged, Sub(senderValue As Object, eValue
As SensorReadingEventArgs(Of GyroscopeReading))

Deployment.Current.Dispatcher.Beginlnvoke(Sub() UpdateUl(eValue.SensorReading))
End Sub
'End If
Try
WxAnAa—F O 7 ER, IR TFHIIT) A2 RN
StatusTextBlock.Text = "Starting..."

MyGyro.Start()
Catch
T TR LTSGR OWLE, RIEIC, A v E—TEER

MessageBox.Show("Unable to start gyroscope.")

Exit Sub
End Try
'End If
End Sub

‘W TNEAT ST R O AL E
Private Sub UpdateUI(MyReading As GyroscopeReading)

'@ PRAAAIE], & T RFEI RN, BT — # BHE I BRI ] o0 B AT
If MyUpdateTime = DateTimeOffset.MinValue Then "#J[EIFHHIRED & 9 7% )5l
MyUpdateTime = MyReading.Timestamp '#J[E] 581 R O %) % B4
StartTime.Text = CStr(MyUpdateTime.ToString("yyyy/MM/dd/HH:mm:ss")) '
[BAARIFIR] ) AR GHIRIBR AR IRF [H] 2 2R
Else ‘2 [a] H LARE O FHH
MyCurrentRotationRate = MyReading.RotationRate & o ¥ —7 & OfE % &
WIS, HALIT rad/sec (k> A THIA)
MyLastUpdateTimespan = MyReading.Timestamp - MyUpdateTime "fif[F] 3t
HRE D> © O i IRF ]
HufE X7, BN rad/sec DAEICH DGR A FE L CBREEA S rad 2
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(%> B THIH)
MyCumulativeRotation = MyCumulativeRotation + MyCurrentRotationRate

* CSng(MyLastUpdateTimespan.TotalSeconds)

MyUpdateTime = MyReading.Timestamp ' — % B 5l %1 4 AL IC % E
StopTime.Text = CStr(MyUpdateTime.ToString("yyyy/MM/dd/HH:mm:ss")) '
& TRER ) A BUERF [ A2 2R
End If

'‘@Raw T — X OHE. AE~DOLHL, TextBlock ~DFE <

" (A) BIREUAFIRRE EE O 2 3 i 55 i

T AD X, Y, Z DA FORELEE (rad/sec)

'GyroscopeReading #i%{A RotationRate 7' 1/ 37 ¢ TH&G S 5l
Dim MyValueX As Single = MyCurrentRotationRate.X

Dim MyValueY As Single = MyCurrentRotationRate.Y

Dim MyValueZ As Single = MyCurrentRotationRate.Z

'3 BT R U 7 Rl Is P A A LS AS

Dim MyAngleX As Double = MathHelper.ToDegrees(MyValueX)
Dim MyAngleY As Double = MathHelper.ToDegrees(MyValueY)
Dim MyAngleZ As Double

MathHelper.ToDegrees(MyValueZ)

FHRME 2 R

TV WY TRIE LIRSS TR Z I E
ValueX.Text = CStr(MyValueX.ToString(MyAccuracy))
ValueY.Text = CStr(MyValueY.ToString(MyAccuracy))
ValueZ.Text = CStr(MyValueZ.ToString(MyAccuracy))

A —DINE &R
SHAEE TR Y 2 —ORHERE ] THRIE LT UL L g
BHEIOEN TN ENREMEUL ETHNIEII Y > FT 5
If Math.Abs(MyValueX) >= CounterLevel Then
MyCountX = MyCountX + 1
CounterX.Text = CStr(MyCountX)
End If
If Math.Abs(MyValueY) >= CounterLevel Then
MyCountY = MyCountY + 1
CounterY.Text = CStr(MyCountY)
End If



non

non

non

If Math.Abs(MyValueZ) >= CounterLevel Then
MyCountZ = MyCountZ + 1
CounterZ.Text = CStr(MyCountZ)

End If

RIS A A R

AngleX.Text = CStr(MyAngleX.ToString(MyAccuracy)) & "°"
AngleY.Text = CStr(MyAngleY.ToString(MyAccuracy)) & "°"
AngleZ Text = CStr(MyAngleZ.ToString(MyAccuracy)) & "°"

'"@RET — X DEE, ME~DZH, TextBlock ~m Fox
' (B) BREENT XY, ZoAdo RELEE (rad/sec)

Dim MyCumulativeX As Single = MyCumulativeRotation.X
Dim MyCumulativeY As Single = MyCumulativeRotation.Y
Dim MyCumulativeZ As Single = MyCumulativeRotation.Z

AR

'3 IS AR L7 SR & B A

Dim MyCumulativeAngleX As Double = MathHelper.ToDegrees(MyCumulativeX)
Dim MyCumulativeAngleY As Double = MathHelper.ToDegrees(MyCumulativeY)
Dim MyCumulativeAngleZ As Double = MathHelper.ToDegrees(MyCumulativeZ)

ARRAE & ROR

TV WY TRIE LIRSS TR Z I E
CumulativeValueX.Text = CStr(MyCumulativeX.ToString(MyAccuracy))
CumulativeValueY.Text = CStr(MyCumulativeY.ToString(MyAccuracy))
CumulativeValueZ.Text = CStr(MyCumulativeZ.ToString(MyAccuracy))

SRR R

CumulativeAngleX.Text

CStr(MyCumulativeAngleX.ToString(MyAccuracy)) &

CumulativeAngleY.Text CStr(MyCumulativeAngleY.ToString(MyAccuracy)) &

CumulativeAngleZ.Text CStr(MyCumulativeAngleZ.ToString(MyAccuracy)) &

'@ T 7 T ILER
'@FHHED 7 7
SR ENS . 7T 7 OBBO X O SEREE 2 55, kT 322, 79 A~

A T AWM ENZE I 144 ]

‘7T 7 ORERIEIZ 360 EEEID LT, R TG AIE IR E TS
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Dim GraphValueX As Double = 322 + MyAngleX * 144 / 360

Dim GraphValueY As Double = 322 + MyAngleY * 144 / 360

Dim GraphValueZ As Double = 322 + MyAngleZ * 144 / 360

Dim GraphValueXLine, GraphValueYLine, GraphValueZLine As Double ' 7 ®
X D& RUEREE 2 RN % B

'360 FELL EOBE X JERET 466 VL E. <A & 360 FELL T OLAE X EFREIX 178
1S N N
'TTATA T A 360 EUNORRL L, ZRUELZNUTOHREY T 70K
FEPOIFEAMEIRNVES LTHROR Ny X—=%2FRK KT 5
"I ARAF A 360 EUNDOEEL, ROA Sy R—3ERRET D
If GraphValueX >= 466 Then
GraphValueXLine = 466
ValueXMax.Visibility = Windows.Visibility.Visible
ValueXMin.Visibility = Windows.Visibility.Collapsed
Elself GraphValueX <= 178 Then
GraphValueXLine = 178
ValueXMax.Visibility = Windows.Visibility.Collapsed
ValueXMin.Visibility = Windows.Visibility.Visible
Elself GraphValueX > 178 And GraphValueX < 466 Then
GraphValueXLine = GraphValueX
ValueXMax.Visibility = Windows.Visibility.Collapsed
ValueXMin.Visibility = Windows.Visibility.Collapsed
End If

If GraphValueY >= 466 Then
GraphValueYLine = 466
ValueYMax.Visibility = Windows.Visibility.Visible
ValueYMin.Visibility = Windows.Visibility.Collapsed
Elself GraphValueY <= 178 Then
GraphValueYLine = 178
ValueYMax.Visibility = Windows.Visibility.Collapsed
ValueYMin.Visibility = Windows.Visibility.Visible
Elself GraphValueY > 178 And GraphValueY < 466 Then
GraphValueYLine = GraphValueY
ValueYMax.Visibility = Windows.Visibility.Collapsed
ValueYMin.Visibility = Windows.Visibility.Collapsed
End If

If GraphValueZ >= 466 Then
GraphValueZLine = 466
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ValueZMax.Visibility = Windows.Visibility.Visible

ValueZMin.Visibility = Windows.Visibility.Collapsed
Elself GraphValueZ <= 178 Then

GraphValueZLine = 178

ValueZMax.Visibility = Windows.Visibility.Collapsed

ValueZMin.Visibility = Windows.Visibility.Visible
Elself GraphValueZ > 178 And GraphValueZ < 466 Then

GraphValueZLine = GraphValueZ

ValueZMax.Visibility = Windows.Visibility.Collapsed

ValueZMin.Visibility = Windows.Visibility.Collapsed
End If

FHME D 7T 7 B R R

ValueXLine.X2 = GraphValueXLine
ValueYLine. X2 = GraphValueYLine
ValueZLine X2 = GraphValueZLine

'@REMD T 7

BHEAEND, 77 7 OEBO X O REFEZ G, A% 322, I A<
A F AT ENZ I 144 1§

7T 7 DRECRIEIZ 360 FEAEID YT, IRV B AIER. A E 35

Dim GraphCumulativeX As Double = 322 + MyCumulativeAngleX * 144 / 360

Dim GraphCumulativeY As Double = 322 + MyCumulativeAngleY * 144 / 360

Dim GraphCumulativeZ As Double = 322 + MyCumulativeAngleZ * 144 / 360

Dim GraphCumulativeXLine, GraphCumulativeYLine, GraphCumulativeZLine As
Double ' 7 7 & X O#& i HEARE 2 AN 2 228

'360 FELL EOBE X JEREET 466 VL b, ~A A 366 ELLTFOEAE X JEREIX 178
UTFIZZ %
'"TTARA T A 360 ELUANDOKRE L, TN ELZNUTOHRET T 7 D
FPDIEFAHIRNVE) LTHRORA by =2 EKRT D
"I AAF A 360 FELUNDGEIL, RORX Sy "—3HERRETD
If GraphCumulativeX >= 466 Then
GraphCumulativeXLine = 466
CumulativeXMax.Visibility = Windows.Visibility.Visible
CumulativeXMin.Visibility = Windows.Visibility.Collapsed
Elself GraphCumulativeX <= 178 Then
GraphCumulativeXLine = 178
CumulativeXMax.Visibility = Windows.Visibility.Collapsed
CumulativeXMin.Visibility = Windows.Visibility.Visible
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Else
GraphCumulativeXLine = GraphCumulativeX
CumulativeXMax.Visibility = Windows.Visibility.Collapsed
CumulativeXMin.Visibility = Windows.Visibility.Collapsed
End If

If GraphCumulativeY >= 466 Then
GraphCumulativeYLine = 466
CumulativeYMax.Visibility = Windows.Visibility.Visible
CumulativeYMin.Visibility = Windows.Visibility.Collapsed
Elself GraphCumulativeY <= 178 Then
GraphCumulativeYLine = 178
CumulativeYMax.Visibility = Windows.Visibility.Collapsed
CumulativeYMin.Visibility = Windows.Visibility.Visible
Else
GraphCumulativeYLine = GraphCumulativeY
CumulativeYMax.Visibility = Windows.Visibility.Collapsed
CumulativeYMin.Visibility = Windows.Visibility.Collapsed
End If

If GraphCumulativeZ >= 466 Then
GraphCumulativeZLine = 466
CumulativeZMax.Visibility = Windows.Visibility.Visible
CumulativeZMin.Visibility = Windows.Visibility.Collapsed
Elself GraphCumulativeZ <= 178 Then
GraphCumulativeZLine = 178
CumulativeZMax.Visibility = Windows.Visibility.Collapsed
CumulativeZMin.Visibility = Windows.Visibility.Visible
Else
GraphCumulativeZLine = GraphCumulativeZ
CumulativeZMax.Visibility = Windows.Visibility.Collapsed
CumulativeZMin.Visibility = Windows.Visibility.Collapsed
End If

BREED 7 T 7 & FRoR
CumulativeXLine.X2 = GraphCumulativeXLine
CumulativeYLine. X2 = GraphCumulativeYLine

CumulativeZLine.X2 = GraphCumulativeZLine

End Sub
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‘W EIlE) RE Ny T ST L

Private

Sub StopButton_Tap(sender As Object,

System.Windows.Input.GestureEventArgs) Handles StopButton.Tap
VxAnRAa—Fvr—aEIk LT, SREREEZ WL TS

Try

MyGyro.Stop()
MyGyro = Nothing

StopButton.Visibility = Windows.Visibility.Collapsed
StopButton.IsEnabled = False

StartButton.Visibility = Windows.Visibility.Visible
StartButton.IsEnabled = True

TimespanSlider.IsEnabled = True
TimespanSlider.Opacity = 1.0
CounterSlider.IsEnabled = True

CounterSlider.Opacity = 1.0

StatusTextBlock.Text = "Stopped.”

Catch

End
End Sub
End Class

MessageBox.Show("Error stopping gyroscope.")

Try

As
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5. Compass

5.1 Layout of “"Compass” page

Compass provides the orientation of the device on a map, or the magnetic field of the

earth. (@fig 7)

@fig 7 “Compass” Page

Compass

Span Cw———— 1]
(msec) 30

decimalsQ 0 @ 00 @ 000
X (T Y (uT) Z (uT)

Heading Accuracy | Orientation Axis

A MagneticHeading | A TrueHeading

Status

You can get various values from the sensor.

(1) The raw magnetometer
The raw magnetometer on the X, Y, and Z axes (microteslas)
P Microsoft.Devices.Sensors ~ namespace /  CompassReading  Structure /

MagnetometerReading property

(2) The heading accuracy
If the heading accuracy is 15 or over, the compass calibration dialog opens.



2¢ Microsoft.Devices.Sensors Namespace / CompassReading Structure / HeadingAccuracy

Property

(3) A current axis

It is a current axis to measure magnetometer using accelerometer.

(4) The heading
The heading in degrees from the Earth's magnetic north.
2¢ Microsoft.Devices.Sensors Namespace / CompassReading Structure / MagneticHeading

Property

The heading in degrees from the Earth's geographic north.
¢ Microsoft.Devices.Sensors Namespace / CompassReading Structure / TrueHeading

Property

(5) The hands

The hands rotate in degrees from the Earth's magnetic north and geographic north.

(6) The status of compass

The XAML markup code is like this. (@list 7)

@list 7 A part of CompassPage1.xaml

<phone:PhoneApplicationPage
x:Class="SensorsSet.CompassPage1"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone"
xmlins:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
FontFamily="{StaticResource PhoneFontFamilyNormal}"
FontSize="{StaticResource PhoneFontSizeNormal}"
Foreground="{StaticResource PhoneForegroundBrush}"
SupportedOrientations="Portrait" Orientation="Portrait"
mc:lgnorable="d" d:DesignHeight="768" d:DesignWidth="480"
shell:SystemTray.IsVisible="True">

<!--LayoutRoot is the root grid where all page content is placed-->



<Grid x:Name="LayoutRoot" Background="#FF890EOE" >
<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>

</Grid.RowDefinitions>

<!--TitlePanel contains the name of the application and page title-->
<StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="15,10,0,10">
<TextBlock  x:Name="PageTitle" Text="Compass" Margin="0,0,0,0"
Style="{StaticResource PhoneTextTitle1Style}" FontSize="36" Foreground="White" />
</StackPanel>

<!--ContentPanel - place additional content here-->
<Grid x:Name="ContentPanel" Grid.Row="1" Margin="0,0,0,0">

<-@OHE () -->

<Rectangle Height="140" HorizontalAlignment="Left"
Name="SettingsBack" Stroke="Black" StrokeThickness="1" VerticalAlignment="Top"
Width="480" Fill="#FF5A0505"/> 45

<!--@[HfE-->

<TextBlock Height="50" HorizontalAlignment="Left" Margin="15,8,0,0"
Name="TimeSpanLabel" Text="span" VerticalAlignment="Top" Width="70"
FontSize="28" Foreground="White" />

<TextBlock Height="30" HorizontalAlignment="Left" Margin="15,45,0,0"
Name="TimeSpanLabe2" Text="(msec)" VerticalAlignment="Top" Width="80"
FontSize="22" Foreground="White" />

<TextBlock Height="40" HorizontalAlignment="Left" Margin="93,40,0,0"
Name="TimeSpanTextBlock" Text="30" VerticalAlignment="Top" Width="60"
FontSize="24" TextAlignment="Center" Foreground="White" />

<Rectangle x:Name="SliderBorder" Height="18" Margin="97,20,0,0"
Stroke="White" VerticalAlignment="Top" Width="273" HorizontalAlignment="Left"
StrokeThickness="2"/>

<Slider Height="85" HorizontalAlignment="Left" Margin="88,0,0,0"
Name="TimespanSlider" VerticalAlignment="Top" Width="290"
Orientation="Horizontal" Value="3" Maximum="30" Minimum="1" LargeChange="1"
SmallChange="10" />

<!--@fE-->
<TextBlock Height="30" HorizontalAlignment="Left" Margin="15,90,0,0"
Name="RadiolLabel1" Text="decimals" VerticalAlignment="Top" Width="90"



FontSize="22" Foreground="White" />

<RadioButton Content="0" Height="72" HorizontalAlignment="Left"

Margin="95,70,0,0" Name="RadioButton1" VerticalAlignment="Top" Width="85"
IsChecked="True" Foreground="White" Background="Gainsboro" />

<RadioButton Content="0.0" Height="72" HorizontalAlignment="Left"
Margin="170,70,0,0" Name="RadioButton10" VerticalAlignment="Top" Width="100"
Foreground="White" Background="Gainsboro" />

<RadioButton Content="0.00" Height="72" HorizontalAlignment="Left"
Margin="265,70,0,0" Name="RadioButton100" VerticalAlignment="Top" Width="110"

Foreground="White" Background="Gainsboro" />

<--@KRHZL-->

<Button Style="{StaticResource StopButtonStyle}" Height="78"
HorizontalAlignment="Left" Margin="381,38,0,0" Name="StopButton"
VerticalAlignment="Top" Width="78" IsEnabled="False" Visibility="Collapsed" />

<Button Style="{StaticResource StartButtonStyle}" Height="78"
HorizontalAlignment="Left" Margin="381,38,0,0" Name="StartButton"
VerticalAlignment="Top" Width="78" />

<|--@FHHIFE R (F I & 7~ 1)-->
<Rectangle Height="59" HorizontalAlignment="Left" Margin="0,140,0,0"
Name="MagnetometerBackX" VerticalAlignment="Top" Width="158" Fill="White" />

<Rectangle Height="59" HorizontalAlignment="Left"
Margin="161,140,0,0" Name="MagnetometerBackY" VerticalAlignment="Top"
Width="158" Fill="White" />

<Rectangle Height="59" HorizontalAlignment="Left"
Margin="322,140,0,0" Name="MagnetometerBackZ" VerticalAlignment="Top"

Width="158" Fill="White" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="10,145,0,0"
Name="MagnetometerLabelX" Text="X" VerticalAlignment="Top" Width="30"
Foreground="#FF888888" FontSize="36" FontWeight="Bold" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="168,145,0,0"
Name="MagnetometerLabelY" Text="Y" VerticalAlignment="Top" Width="30"
Foreground="#FF888888" FontSize="36" FontWeight="Bold" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="330,145,0,0"
Name="MagnetometerLabelZ" Text="Z" VerticalAlignment="Top" Width="30"
Foreground="#FF888888" FontSize="36" FontWeight="Bold" />

<1-- @ F IS B (R S 5R E) -- >
<TextBlock Height="48" HorizontalAlignment="Left" Margin="40,150,0,0"
Name="MagnetometerX" Text="(uT)" VerticalAlignment="Top" Width="115"
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FontSize="28" Foreground="#FF5A0505"/>

<TextBlock Height="48" HorizontalAlignment="Left" Margin="201,150,0,0"
Name="MagnetometerY" Text="(uT)" VerticalAlignment="Top" Width="115"
FontSize="28" Foreground="#FF5A0505" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="362,150,0,0"
Name="MagnetometerZ" Text="(uT)" VerticalAlignment="Top" Width="115"
FontSize="28" Foreground="#FF5A0505" />

<!--@FHHLIR L -->

<Rectangle Height="49" HorizontalAlignment="Left" Margin="0,200,0,0"
Name="HeadingAccuracyBack" VerticalAlignment="Top" Width="239" Fill="White" />

<Rectangle Height="49" HorizontalAlignment="Left"
Margin="240,200,0,0" Name="OrientationBack" VerticalAlignment="Top" Width="239"
Fill="White" />

<TextBlock Height="45" HorizontalAlignment="Left" Margin="15,205,0,0"
Name="HeadingAccuracyValue" Text="Heading Accuracy" VerticalAlignment="Top"
Width="220" FontSize="26" Foreground="#FF333333"/>

<TextBlock Height="45" HorizontalAlignment="Left" Margin="255,205,0,0"
Name="OrientationAxis" Text="Orientation Axis" VerticalAlignment="Top" Width="220"
FontSize="26" Foreground="#FF333333"/>

<!--@FHHNMR L -->

<Rectangle Height="49" HorizontalAlignment="Left" Margin="0,250,0,0"
Name="MagneticHeadingBack" VerticalAlignment="Top" Width="239" Fill="White" />

<Rectangle Height="49" HorizontalAlignment="Left"
Margin="240,250,0,0" Name="TrueHeadingBack" VerticalAlignment="Top" Width="239"
Fill="White" />

<TextBlock Height="45" HorizontalAlignment="Left" Margin="15,255,0,0"
Name="MagneticHandColor" Text=" A " VerticalAlignment="Top" Width="30"
FontSize="28" Foreground="#FF890EQOE"/>

<TextBlock Height="42" HorizontalAlignment="Left" Margin="44,259,0,0"
Name="MagneticHeadingAngle" Text="MagneticHeading" VerticalAlignment="Top"
Width="190" FontSize="24" Foreground="#FF333333"/>

<TextBlock Height="45" HorizontalAlignment="Left" Margin="255,255,0,0"
Name="TrueHandColor" Text="A" VerticalAlignment="Top" Width="30" FontSize="28"
Foreground="DodgerBlue"/>

<TextBlock Height="42" HorizontalAlignment="Left" Margin="284,259,0,0"
Name="TrueHeadingAngle" Text="TrueHeading" VerticalAlignment="Top" Width="190"
FontSize="24" Foreground="#FF333333"/>
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<!--@FEHHIRE RE™ (05 )-->
<Rectangle Height="400" HorizontalAlignment="Left" Margin="0,300,0,0"
Name="CompassHandBack" VerticalAlignment="Top" Width="480" Fill="White" />

<--@FHHIFE RER (2273 R)-->
<Canvas Height="332" HorizontalAlignment="Left" Margin="72,318,0,0"
Name="Canvas1" VerticalAlignment="Top" Width="332">
<Image Height="332" Canvas.Left="0" Canvas.Top="0" Name="Angle"
Stretch="Fill" Width="332" Source="/SensorsSet,component/Image/Angle.png" />
<Ilmage Height="332" Canvas.Left="0" Canvas.Top="0"
Name="MagneticHand" Stretch="Fill" Width="332"
Source="/SensorsSet;component/Image/MagneticHand.png" >
<Image.Projection>
<PlaneProjection x:Name="MyMagneticHandProjection" />
</Image.Projection>
</Image>
<Ilmage Height="332" Canvas.Left="0" Canvas.Top="0"
Name="TrueHand" Stretch="Fill" Width="332"
Source="/SensorsSet;component/Image/TrueHand.png" >
<Image.Projection>
<PlaneProjection x:Name="MyTrueHandProjection" />
</Image.Projection>
</Image>

</Canvas>

<-@F ¥ U7 L—va rOEEHEIR-->

<lmage Height="354" HorizontalAlignment="Left" Margin="0,300,0,0"
Name="ImageMessage" Stretch="Fill" VerticalAlignment="Top" Width="480"
Source="/SensorsSet;,component/Image/CompassMessage.png"
Visibility="Collapsed"/>

<!--@IREE-->

<TextBlock Height="40" HorizontalAlignment="Left" Margin="15,660,0,0"
Name="StatusTextBlock" Text="Status" VerticalAlignment="Top" Width="460"
FontSize="24" Foreground="#FF370202" />

</Grid>
</Grid>

<!--Sample code showing usage of ApplicationBar-->
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5.2 Programming of “Compass” page

Visual Basic code is like this (@list 8)

@list 8 CompassPagel.xaml.vb

Option Strict On
Imports Microsoft.Devices.Sensors

Imports Microsoft.Xna.Framework

Partial Public Class CompassPage1
Inherits PhoneApplicationPage

Public Sub New()
InitializeComponent()
End Sub

Dim MyCompass As Compass ' > /X2 & i —

Dim MyAccelerometer As Accelerometer 'l & & o —

Dim MyTimeSpan As Integer = 30 'FHAIER, 7 74V MX30I VR ET5
Dim MyAccuracy As String = "FO" "F§EE, #H, /NEURLLUT 147, /ADEURBLT 2 Mih
DL 2N

‘WO —URN e — NI =R LB
Private Sub CompassPagel1_Loaded(sender As Object, e As
System.Windows.RoutedEventArgs) Handles MyBase.Loaded

'@ NAE =P — R S FL TRV~ D%t
If Compass.IsSupported = False Then
MessageBox.Show("Device does not support compass.")
" IRRRE ) MEIR] REZ L EL L BERARE TS
'‘Device does not support compass.
StartButton.IsEnabled = False
StartButton.Opacity = 0.3
StopButton.IsEnabled = False
Exit Sub
End If
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'@NHEE Y =N R— F ST RO~ DX
If Accelerometer.IsSupported = False Then
MessageBox.Show("Compass and accelerometer is used on this page.

Device does not support accelerometer.”)

"TEHAG ) MEIE) RECELLBERAET S
StartButton.IsEnabled = False
StartButton.Opacity = 0.3
StopButton.IsEnabled = False
Exit Sub
End If
End Sub

"W R E
FHAME 2 R OR T D BROMT R & BROE
Private Sub RadioButton1_Checked(sender As Object, e As
System.Windows.RoutedEventArgs) Handles RadioButton1.Checked
MyAccuracy = "FO"
End Sub

Private Sub RadioButton10_Checked(sender As Object, e As
System.Windows.RoutedEventArgs) Handles RadioButton10.Checked
MyAccuracy = "F1"
End Sub

Private Sub RadioButton100_Checked(sender As Object, e As
System.Windows.RoutedEventArgs) Handles RadioButton100.Checked
MyAccuracy = "F2"
End Sub

"B [ PR R e
AT AL —=OMEIF 1~30 TT1AARRE (7740 ML 3), GHANIT 10 2RE L1
([ NS A S 2
Private  Sub  TimespanSlider_ValueChanged(sender =~ As  Object, e As
System.Windows.RoutedPropertyChangedEventArgs(Of Double)) Handles
TimespanSlider.ValueChanged
MyTimeSpan = CInt(TimespanSlider.Value) * 10

TimeSpanTextBlock.Text = CStr(MyTimeSpan) '5% &1 & #71°
TimeSpanTextBlock.Margin = New Thickness(78 + TimespanSlider.Value * 8, 40,
0, 0) 'FXEfH D TextBlock # A 7 A X —ICHbETBHE)
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End Sub

‘B [BHbE) RNE U3y Y TSRO ML

Private Sub StartButton_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles StartButton.Tap

CIBAAR) R AFIEFRRICLT HEIR) RE U EFER
StartButton.Visibility = Windows.Visibility.Collapsed
StartButton.IsEnabled = False

StopButton.Visibility = Windows.Visibility.Visible
StopButton.IsEnabled = True

TR EA T A F—I3MERARTE TS
TimespanSlider.IsEnabled = False

TimespanSlider.Opacity = 0.5

AN AR Y —=F TV =7 ERAERGEIE FLREED
BIbE L EIEE 2EOR Y TV EZ COD0, BlRZ & 4 v 7 Ui
ITEICA T = MEZE,
il A >k COD2012 TOMMMTH Y . Z OSRMIEITEEITAE,
Bke & 451 A 5 1 T Y B 2 B B L, 51
If MyCompass IsNot Nothing AndAlso MyCompass.lsDataValid Then
MyCompass.Stop()
MessageBox.Show("Compass stopped.")

Else
If MyCompass Is Nothing Then '=2 > X2 U —FT7 P x 7 NBEOHE

DAL

MyCompass = New Compass ' > /XA —DF LA A X
R e AR

MyAccelerometer = New Accelerometer JEE & > —DH LA
AL R K

MyCompass.TimeBetweenUpdates
TimeSpan.FromMilliseconds(MyTimeSpan) 'fif@ix E A 7 A ¥ —THE L7z 10
300 X U BPHLAL TR

'3 RN Y — DOIE D FHTLE & FAT

AddHandler MyCompass.CurrentValueChanged, Sub(senderValue As

/4

=

&
{

Object, eValue As SensorReadingEventArgs(Of CompassReading))

Deployment.Current.Dispatcher.Begininvoke(Sub() UpdateUl(eValue.SensorReading))



End Sub
End If

Try

‘avRAE Y-t EE Y —D® v T 2R, REEIZ TEE

Ay &R

StatusTextBlock.Text = "Starting compass and accelerometer..."

MyCompass.Start() ' = > /X 2 & > —Hu iS5 B4k
MyAccelerometer.Start() "JiE & & o — BA5 Bl bh

Catch
BV TR A OWEE, REEIZ, A v E— T ERR

StatusTextBlock.Text = "Unable to start compass or accelerometer."

Exit Sub
End Try
End If
End Sub

‘WY T RFATE TR O
Private Sub UpdateUlI(MyReading As CompassReading)
‘StatusTextBlock.Text = "Getting data..."

BRI

T RNAR YIS E o TX Y, ZEISK T DRI SRR O Raw T — (%
A 7 1T A7 HANL)

Dim MagnetMeterX = MyReading.MagnetometerReading.X '3 i |Z 4 fi#

Dim MagnetMeterY = MyReading.MagnetometerReading.Y

Dim MagnetMeterZ = MyReading.MagnetometerReading.Z

DI ERE E, CompassReading #§i&E (A HeadingAccuracy 7' & /87  CTHU&
Sh5E

Dim MyheadingAccuracy = Math.Abs(MyReading.HeadingAccuracy)

HeadingAccuracyValue.Text = "Accuracy : " & MyheadingAccuracy.ToString

MRS B oM EE, HIEROREAL D B IREEHEI 0 I HIE S T AL ()
'‘CompassReading 5 & MagneticHeading 7' 1 /37 ¢ THUS S 51
Dim MyMagneticAngle As Double = MyReading.MagneticHeading
WK Eo MR, HEROHER Eodbds G REEFE D IZHIE S Av72 AL (EE )
'‘CompassReading #i& /& TrueHeading 7' 1 /37 4 THG S A1

Dim MyTrueAngle As Double = MyReading.TrueHeading
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REEOMEE T T T 4 ANVACKRT DO SO [ES A
Dim MyMagneticHandAngle As Integer = 0 'Hifsé& E D&+ 4 i
Dim MyTrueHandAngle As Integer = 0 "Hi[X] |- D&+ £4

'@ AL

T UAR L TERIE LIZHTEUSIS U TR 2 IR E

MagnetometerX.Text = MagnetMeterX.ToString(MyAccuracy)

MagnetometerY.Text = MagnetMeterY.ToString(MyAccuracy)

MagnetometerZ.Text = MagnetMeterZ.ToString(MyAccuracy)

MagneticHeadingAngle.Text = "Magnet : " &
MyMagneticAngle.ToString(MyAccuracy) & "° "

TrueHeadingAngle.Text = "True : “ & MyTrueAngle.ToString(MyAccuracy) & "° "

'@V T T 4 T DER
MyMagneticHandAngle = CInt(MyMagneticAngle) "HifsZ 5 F D&t D i
MyTrueHandAngle = CIint(MyTrueAngle) "#i[X] |- D& £ &

'@ HNLERE A 15 L0 /NS WRFOALER,
NS12T I F v U 7 L—v g VFEATHEIC 110), MO T 2 ST 19) 12
EELTT AR
If MyheadingAccuracy < 15 Then
ImageMessage.Visibility = Windows.Visibility.Collapsed

MRS B OB RIS, FEFFEIY TRART D729 360 L 0 AR AR
MyMagneticHandProjection.RotationZ = 360 - MyMagneticHandAngle
I EORA RS, REEFEID TERRT D728 360 K0 AR A A
MyTrueHandProjection.RotationZ = 360 - MyTrueHandAngle

7 2 Gl LT S il 2 FOR
Dim MyAccelerationZ = MyAccelerometer.CurrentValue.Acceleration.Z

Dim MyAccelerationY = MyAccelerometer.CurrentValue.Acceleration.Y

SN DI TV D i A Ko

'Cos 45° = 0.7 122%, Math.Cos(Math.Pl / 4) X 0 /N & FHuiE, Ik
D Z OREEFHEA 0.7 LD/ S VR

'Sin 315° = -0.7 Th 525, MathSin(7 * Math.Pl /4) L D /h&wv, O F
DIRED Y OfEA -0.7 XV /NSVIRBEEDKF L, Z iz & v FHA

"EALIAN ORI Y sl TEHI

If Math.Abs(MyAccelerationZ) <= Math.Cos(Math.Pl / 4) And
MyAccelerationY < Math.Sin(7 * Math.Pl / 4) Then

OrientationAxis.Text = "Z axis"
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OrientationAxis.Foreground = New SolidColorBrush(Colors.Green)
Else
OrientationAxis.Text = "Y axis"

OrientationAxis.Foreground = New SolidColorBrush(Colors.Orange)

End If
Else
'@F v VT L —varOEEICL - T, A vbE—VliHE &R
ImageMessage.Visibility = Windows.Visibility.Visible
End If
End Sub

‘W EI) RF RSy TSRO L
Private Sub StopButton_Tap(sender As Object, e
System.Windows.Input.GestureEventArgs) Handles StopButton.Tap
'@ ISTART| AR¥ v aFm L, A /RALIHEE Y o — 251k,

Try
MyCompass.Stop()
MyCompass = Nothing
MyAccelerometer.Stop()
StopButton.Visibility = Windows.Visibility.Collapsed
StopButton.IsEnabled = False
StartButton.Visibility = Windows.Visibility.Visible
StartButton.IsEnabled = True
TimespanSlider.IsEnabled = True
TimespanSlider.Opacity = 1.0
StatusTextBlock.Text = "Compass and accelerometer stopped.”
Catch
StatusTextBlock.Text = "Error stopping Compass or accelerometer."
End Try
End Sub

End Class



Revise

"

Revise the codes of “Compasspagel.xaml.vb”.
[Line 127] WI7EFSE > Accuracy
[Line146] HifZ& > Magnet

[Line147] #1Ix] > True

This bug was reported by the user.

Good app. Just ONE problem. When | started the compass the text changed from English to
Japanese. (2012/08/29)

Thank you, Portuguese user.
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6. Combined Motion API

6.1 Layout of “Combined Motion” page

This API provides the various data about the orientation and movement of the device. (@
fig 8)

@fig 8 “Combined Motion” Page

Combined Motion

Span ]

(msec) 40
decmals@Q 0 @ 00 @ 0.00

X Y Z
(G) (G) (G)
(rads/sec) | (rads/sec) | (rads/sec)
Gravity Gravity Gravity
Pitch(X) Roll(Y) Yaw(Z)
Radians Radians Radians
AAngle AAngle AAngle
Status Timestamp

You can get various values from the sensor.

(1) The acceleration

The linear acceleration on the X, Y, and Z axes in gravitational units.
2¢ Microsoft.Devices.Sensors Namespace / MotionReading Structure / DeviceAcceleration

Property



(2) The device rotation

It is the rotational velocity in radians per second.

2%¢ Microsoft.Devices.Sensors Namespace / MotionReading Structure / DeviceRotationRate

Property

(3) The gravity
The gravity on the X, Y, and Z axes.
The value is from -1 to 1.

2% Microsoft.Devices.Sensors Namespace / MotionReading Structure / Gravity Property.

(4) The attitude

It is the attitude of the device in radians.

"Pitch" is the movement around an X axis. "Roll" is the movement around a Y axis. And
"yaw" is the movement around a Z axis.

¢ Microsoft.Devices.Sensors Namespace / MotionReading Structure / Attitude Property

(5) The angles

The angles of pitch, roll, and yaw.

(6) The hands
The hands point the angles of pitch, roll, and yaw.

(7) Status
It is the status of combined Motion API.

The XAML markup code is like this. (@list 9)

@list 9 A part of MotionPage1.xaml

<phone:PhoneApplicationPage
x:Class="SensorsSet.MotionPage1"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlins:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone"
xmlins:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone"
xmlins:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
FontFamily="{StaticResource PhoneFontFamilyNormal}"

FontSize="{StaticResource PhoneFontSizeNormal}"
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Foreground="{StaticResource PhoneForegroundBrush}"
SupportedOrientations="Portrait" Orientation="Portrait"
mc:lgnorable="d" d:DesignHeight="768" d:DesignWidth="480"
shell:SystemTray.IsVisible="True" >

<!--LayoutRoot is the root grid where all page content is placed-->
<Grid x:Name="LayoutRoot" Background="#FF388F67" >
<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>

</Grid.RowDefinitions>

<!I--TitlePanel contains the name of the application and page title-->
<StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="15,10,0,10">
<TextBlock x:Name="PageTitle" Text="Combined Motion" Margin="0,0,0,0"
Style="{StaticResource PhoneTextTitle1Style}" FontSize="36" Foreground="White" />
</StackPanel>

<!--ContentPanel - place additional content here-->
<Grid x:Name="ContentPanel" Grid.Row="1" Margin="0,0,0,0">

<-@OE () -->

<Rectangle Height="140" HorizontalAlignment="Left"
Name="SettingsBack" Stroke="Black" StrokeThickness="1" VerticalAlignment="Top"
Width="480" Fill="#FF04502A"/>

<!--@[HfE-->

<TextBlock Height="50" HorizontalAlignment="Left" Margin="15,8,0,0"
Name="TimeSpanLabel" Text="span" VerticalAlignment="Top" Width="90"
FontSize="28" Foreground="White" />

<TextBlock Height="30" HorizontalAlignment="Left" Margin="15,45,0,0"
Name="TimeSpanLabe2" Text="(msec)" VerticalAlignment="Top" Width="80"
FontSize="22" Foreground="White" />

<TextBlock Height="40" HorizontalAlignment="Left" Margin="93,40,0,0"
Name="TimeSpanTextBlock" Text="40" VerticalAlignment="Top" Width="60"
FontSize="24" TextAlignment="Center" Foreground="White" />

<Rectangle x:Name="SliderBorder" Height="18" Margin="97,20,0,0"
Stroke="White" VerticalAlignment="Top" Width="228" HorizontalAlignment="Left"
StrokeThickness="2"/>

<Slider Height="85" HorizontalAlignment="Left" Margin="88,0,0,0"
Name="TimespanSlider" VerticalAlignment="Top" Width="245"
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Orientation="Horizontal" Value="4" Maximum="30" Minimum="3" LargeChange="10"
SmallChange="10" />

<l-- @G E-->
<TextBlock Height="30" HorizontalAlignment="Left" Margin="15,90,0,0"
Name="RadiolLabel1" Text="decimals" VerticalAlignment="Top" Width="90"

FontSize="22" Foreground="White" />

<RadioButton Content="0" Height="72" HorizontalAlignment="Left"

Margin="95,70,0,0" Name="RadioButton1" VerticalAlignment="Top" Width="85"
IsChecked="True" Foreground="White" Background="Gainsboro" />

<RadioButton Content="0.0" Height="72" HorizontalAlignment="Left"
Margin="170,70,0,0" Name="RadioButton10" VerticalAlignment="Top" Width="100"
Foreground="White" Background="Gainsboro" />

<RadioButton Content="0.00" Height="72" HorizontalAlignment="Left"
Margin="265,70,0,0" Name="RadioButton100" VerticalAlignment="Top" Width="110"

Foreground="White" Background="Gainsboro" />

<--@KRHZL-->

<Button Style="{StaticResource StopButtonStyle}" Height="78"
HorizontalAlignment="Left" Margin="381,38,0,0" Name="StopButton"
VerticalAlignment="Top" Width="78" IsEnabled="False" Visibility="Collapsed" />

<Button Style="{StaticResource StartButtonStyle}" Height="78"
HorizontalAlignment="Left" Margin="381,38,0,0" Name="StartButton"
VerticalAlignment="Top" Width="78" />

<!--@FHHIR R (T = ~v)-->

<Rectangle Height="40" HorizontalAlignment="Left" Margin="0,140,0,0"
Name="XLabelBak" VerticalAlignment="Top" Width="158" Fill="White" />

<Rectangle Height="40" HorizontalAlignment="Left"
Margin="161,140,0,0" Name="YLabelBak" VerticalAlignment="Top" Width="158"
Fill="White" />

<Rectangle Height="40" HorizontalAlignment="Left"
Margin="322,140,0,0" Name="ZLabelBak" VerticalAlignment="Top" Width="158"
Fill="White" />

<TextBlock Height="40" HorizontalAlignment="Left" Margin="0,140,0,0"
Name="XLabel" Text="X" VerticalAlignment="Top" Width="158"
Foreground="#FF888888" FontSize="30" FontWeight="Bold" TextAlignment="Center"
/>

<TextBlock Height="40" HorizontalAlignment="Left" Margin="160,140,0,0"
Name="YLabel" Text="Y" VerticalAlignment="Top" Width="158"
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Foreground="#FF888888" FontSize="30" FontWeight="Bold" TextAlignment="Center"
/>

<TextBlock Height="40" HorizontalAlignment="Left" Margin="320,140,0,0"
Name="ZLabel" Text="2" VerticalAlignment="Top" Width="158"
Foreground="#FF888888" FontSize="30" FontWeight="Bold" TextAlignment="Center"
/>

<1-- @ EHHHE 5 (Device Acceleration ¥ &:)-->

<Rectangle Height="60" HorizontalAlignment="Left" Margin="0,182,0,0"
Name="DeviceAccelerationXBack" VerticalAlignment="Top" Width="158" Fill="White"
/>

<Rectangle Height="60" HorizontalAlignment="Left"
Margin="161,182,0,0" Name="DeviceAccelerationYBack"  VerticalAlignment="Top"
Width="158" Fill="White" />

<Rectangle Height="60" HorizontalAlignment="Left"
Margin="322,182,0,0" = Name="DeviceAccelerationZBack"  VerticalAlignment="Top"
Width="158" Fill="White" />

<1--@EHHIfE 5 (Device Acceleration)-->

<TextBlock Height="48" HorizontalAlignment="Left" Margin="15,192,0,0"
Name="DeviceAccelerationX"  Text="(G)" VerticalAlignment="Top"  Width="140"
FontSize="28" Foreground="#FF333333"/>

<TextBlock Height="48" HorizontalAlignment="Left" Margin="176,192,0,0"
Name="DeviceAccelerationY"  Text="(G)"  VerticalAlignment="Top"  Width="140"
FontSize="28" Foreground="#FF333333" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="337,192,0,0"
Name="DeviceAccelerationZ"  Text="(G)" VerticalAlignment="Top"  Width="140"
FontSize="28" Foreground="#FF333333" />

<1--@Z}HI#%5 & (Device RotationRate 75 &)-->

<Rectangle Height="60" HorizontalAlignment="Left" Margin="0,243,0,0"
Name="DeviceRotationRateXBack" VerticalAlignment="Top" Width="158" Fill="White"
/>

<Rectangle Height="60" HorizontalAlignment="Left"
Margin="161,243,0,0" Name="DeviceRotationRateYBack"  VerticalAlignment="Top"
Width="158" Fill="White" />

<Rectangle Height="60" HorizontalAlignment="Left"
Margin="322,243,0,0" Name="DeviceRotationRateZBack"  VerticalAlignment="Top"
Width="158" Fill="White" />
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<|-- @IS 5 (Device RotationRate)-->

<TextBlock Height="48" HorizontalAlignment="Left" Margin="15,253,0,0"
Name="DeviceRotationRateX" Text="(rads/sec)" VerticalAlignment="Top" Width="140"
FontSize="28" Foreground="#FF0f8187" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="176,253,0,0"
Name="DeviceRotationRateY" Text="(rads/sec)" VerticalAlignment="Top" Width="140"
FontSize="28" Foreground="#FF0f8187" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="337,253,0,0"
Name="DeviceRotationRateZ" Text="(rads/sec)" VerticalAlignment="Top" Width="140"
FontSize="28" Foreground="#FF0f8187" />

<1--@Z|HI%E5 5 (Device RotationRate 7% &=)-->

<Rectangle Height="60" HorizontalAlignment="Left" Margin="0,304,0,0"
Name="GravityXBack" VerticalAlignment="Top" Width="158" Fill="#FFDDDDDD" />

<Rectangle Height="60" HorizontalAlignment="Left"
Margin="161,304,0,0" Name="GravityYBack" VerticalAlignment="Top" Width="158"
Fill="#FFDDDDDD" />

<Rectangle Height="60" HorizontalAlignment="Left"
Margin="322,304,0,0" Name="GravityZBack" VerticalAlignment="Top" Width="158"
Fill="#FFDDDDDD" />

<!-- @ 5 B (Device RotationRate)-->

<TextBlock Height="48" HorizontalAlignment="Left" Margin="15,314,0,0"
Name="GravityX" Text="Gravity" VerticalAlignment="Top" Width="140" FontSize="28"
Foreground="#FF333333"/>

<TextBlock Height="48" HorizontalAlignment="Left" Margin="176,314,0,0"
Name="GravityY" Text="Gravity" VerticalAlignment="Top" Width="140" FontSize="28"
Foreground="#FF333333" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="337,314,0,0"
Name="GravityZ" Text="Gravity" VerticalAlignment="Top" Width="140" FontSize="28"
Foreground="#FF333333" />

<!-- @GRS A (Attitude T ~L)-->

<Rectangle Height="40" HorizontalAlignment="Left" Margin="0,367,0,0"
Name="PitchLabelBak" VerticalAlignment="Top" Width="158" Fill="White" />

<Rectangle Height="40" HorizontalAlignment="Left"
Margin="161,367,0,0" Name="RollLabelBak" VerticalAlignment="Top" Width="158"
Fill="White" />

<Rectangle Height="40" HorizontalAlignment="Left"
Margin="322,367,0,0" Name="YawLabelBak" VerticalAlignment="Top" Width="158"
Fill="White" />
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<TextBlock Height="40" HorizontalAlignment="Left" Margin="0,367,0,0"
Name="PitchLabel" Text="Pitch(X)" VerticalAlignment="Top" Width="158"
Foreground="#FF888888" FontSize="30" FontWeight="Bold" TextAlignment="Center"
/>

<TextBlock Height="40" HorizontalAlignment="Left" Margin="160,367,0,0"
Name="RollLabel" Text="Roll(Y)" VerticalAlignment="Top" Width="158"
Foreground="#FF888888" FontSize="30" FontWeight="Bold" TextAlignment="Center"
/>

<TextBlock Height="40" HorizontalAlignment="Left" Margin="320,367,0,0"

Name="YawLabel" Text="Yaw(Z)" VerticalAlignment="Top" Width="158"
Foreground="#FF888888" FontSize="30" FontWeight="Bold" TextAlignment="Center"
/>

<1-- @FHHIAE F (Attitude 5 5%)-->

<Rectangle Height="89" HorizontalAlignment="Left" Margin="0,408,0,0"
Name="PitchValueBak" VerticalAlignment="Top" Width="158" Fill="White" />

<Rectangle Height="89" HorizontalAlignment="Left"
Margin="161,408,0,0" Name="RollValueBack" VerticalAlignment="Top" Width="158"
Fill="White" />

<Rectangle Height="89" HorizontalAlignment="Left"
Margin="322,408,0,0" Name="YawValueBack" VerticalAlignment="Top" Width="158"
Fill="White" />

<!--@FHHIKE B (Attitude 7 VT V)-->

<TextBlock Height="48" HorizontalAlignment="Left" Margin="15,413,0,0"
Name="PitchRad" Text="Radians" VerticalAlignment="Top" Width="140" FontSize="30"
Foreground="#FF333333"/>

<TextBlock Height="48" HorizontalAlignment="Left" Margin="176,413,0,0"
Name="RollRad" Text="Radians" VerticalAlignment="Top" Width="140" FontSize="30"
Foreground="#FF333333" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="337,413,0,0"
Name="YawRad" Text="Radians" VerticalAlignment="Top" Width="140" FontSize="30"
Foreground="#FF333333" />

<1-- @FHHIAE F (Attitude 4 JE)-->

<TextBlock Height="45" HorizontalAlignment="Left" Margin="15,455,0,0"
Name="PitchHandImage" Text="A" VerticalAlignment="Top" Width="30" FontSize="26"
Foreground="RoyalBlue"/>

<TextBlock Height="48" HorizontalAlignment="Left" Margin="40,452,0,0"
Name="PitchAngle" Text="Angle" VerticalAlignment="Top" Width="115" FontSize="30"
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Foreground="#FF0f8187" />

<TextBlock Height="45" HorizontalAlignment="Left" Margin="176,455,0,0"
Name="RollHandImage" Text="A" VerticalAlignment="Top" Width="30" FontSize="26"
Foreground="DarkOrange"/>

<TextBlock Height="48" HorizontalAlignment="Left" Margin="201,452,0,0"
Name="RollAngle" Text="Angle" VerticalAlignment="Top" Width="115" FontSize="30"
Foreground="#FF0f8187" />

<TextBlock Height="45" HorizontalAlignment="Left" Margin="337,455,0,0"
Name="YawHandImage" Text="A" VerticalAlignment="Top" Width="30" FontSize="26"
Foreground="LimeGreen"/>

<TextBlock Height="48" HorizontalAlignment="Left" Margin="362,452,0,0"
Name="YawAngle" Text="Angle" VerticalAlignment="Top" Width="115" FontSize="30"
Foreground="#FF0f8187" />

<!--@FHHIRE RES (MB)-->

<Rectangle Height="203" HorizontalAlignment="Left" Margin="0,498,0,0"
Name="GraphBack" VerticalAlignment="Top" Width="480" Fill="White" />

<lmage Height="130" HorizontalAlignment="Left" Margin="15,515,0,0"
Name="PitchBack" Stretch="Fill" VerticalAlignment="Top" Width="130"
Source="/SensorsSet;component/Image/PitchRollYawAngle.png" />

<Image Height="130" HorizontalAlignment="Left" Margin="176,515,0,0"
Name="RollBack" Stretch="Fill" VerticalAlignment="Top" Width="130"
Source="/SensorsSet;,component/Image/PitchRollYawAngle.png" />

<Image Height="130" HorizontalAlignment="Left" Margin="337,515,0,0"
Name="YawBack" Stretch="Fill" VerticalAlignment="Top" Width="130"

Source="/SensorsSet;component/Image/PitchRollYawAngle.png" />

<lmage Height="130" HorizontalAlignment="Left" Margin="15,515,0,0"
Name="PitchHand" Stretch="Fill" VerticalAlignment="Top" Width="130"
Source="/SensorsSet;component/Image/PitchHand.png" >
<Image.Projection>
<PlaneProjection x:Name="MyPitchHandProjection" />

</Image.Projection>

</Image>
<Image Height="130" HorizontalAlignment="Left" Margin="176,515,0,0"
Name="RollHand" Stretch="Fill" VerticalAlignment="Top" Width="130"

Source="/SensorsSet;,component/Image/RollHand.png" >
<Image.Projection>
<PlaneProjection x:Name="MyRollHandProjection" />
</Image.Projection>

</Image>
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<Image Height="130" HorizontalAlignment="Left" Margin="337,515,0,0"
Name="YawHand" Stretch="Fill" VerticalAlignment="Top" Width="130"
Source="/SensorsSet;component/Image/YawHand.png" >
<Image.Projection>
<PlaneProjection x:Name="MyYawHandProjection" />

</Image.Projection>

</Image>
<!--@IRHE-->

<TextBlock Height="40" HorizontalAlignment="Left" Margin="15,660,0,0"
Name="StatusTextBlock" Text="Status" VerticalAlignment="Top" Width="130"
FontSize="24" Foreground="#FF333333" />

<TextBlock Height="40" HorizontalAlignment="Left" Margin="176,660,0,0"
Name="TimeStampTextBlock" Text="Timestamp" VerticalAlignment="Top" Width="291"
FontSize="24" Foreground="#FF333333"/>

</Grid>
</Grid>
<!--Sample code showing usage of ApplicationBar--> 64

6.2 Programming of “Combined Motion” page ‘

Visual Basic code is like this. (@list 10)
@list 10 MotionPage1.xaml.vb

Option Strict On

Imports Microsoft.Devices.Sensors

Imports Microsoft.Xna.Framework

Partial Public Class MotionPage1
Inherits PhoneApplicationPage

Public Sub New()
InitializeComponent()

End Sub

Dim MyMotion As Motion "“E— 3 > & ¥ —



Dim MyTimeSpan As Integer = 40 'GH#lIffME, 77 4/ ML 40 IV B LT 5
Dim MyAccuracy As String = "FO" "R EE, H%, /ANEURLUT 1 H. ANEURELT 2 M
5N

Dim MyPitch, MyRoll, MyYaw As Single 'Pitch, Roll, Yaw @&}l Raw 7 —# (rad)

Dim MyAttitudeX, MyAttitudeY, MyAttitudeZ As Single 'T /XA A D ET — X

Dim MyDeviceAcceralation As Vector3 = Vector3.Zero 'N# % (G), Vedtor3 HUEHHI
Raw 7 — ¥

Dim MyDeviceRotationRate As Vector3 = Vector3.Zero 'fii# /¥ (rad/sec) Vedtor3
UEH Raw 7 — &

Dim MyGravity As Vector3 = Vector3.Zero '# /) D J5[[~X 7 kv, Vedtor3 BEHH| Raw
T—H

'"WMZOX—Ua— FINTRFOLR]
Private Sub MotionPage1_Loaded(sender As Object, e As
System.Windows.RoutedEventArgs) Handles MyBase.Loaded

'@E— 3 BRI A= ST RWEETE~D XS
If Motion.IsSupported = False Then
MessageBox.Show("Device does not support the Combined Motion APL.") 65

" TBRLR) TMELR] RE U ELLBEEHATTET S
StartButton.IsEnabled = False
StartButton.Opacity = 0.3
StopButton.IsEnabled = False
Exit Sub

End If

'@EFE—Ta EFYR—FPL TN THY YA B R a—F R R— hZh TR
WHETE (Lumia800) ~d )i
If Gyroscope.lsSupported = False Then
MessageBox.Show("Device does not support gyroscope in Combined

Motion APL.")

TG MELR ) RE U EBBL AT ET S
StartButton.IsEnabled = False
StartButton.Opacity = 0.3
StopButton.IsEnabled = False
Exit Sub
End If
End Sub



SHME 2 FoR T D B oM B R R OE

Private Sub RadioButton1_Checked(sender As Object, e As
System.Windows.RoutedEventArgs) Handles RadioButton1.Checked
MyAccuracy = "FO"
End Sub

Private Sub RadioButton10_Checked(sender As Object, e As
System.Windows.RoutedEventArgs) Handles RadioButton10.Checked
MyAccuracy = "F1"
End Sub

Private Sub RadioButton100_Checked(sender As Object, e As
System.Windows.RoutedEventArgs) Handles RadioButton100.Checked
MyAccuracy = "F2"
End Sub

LIl CE
Private  Sub  TimespanSlider_ValueChanged(sender =~ As  Object, e As
System.Windows.RoutedPropertyChangedEventArgs(Of Double)) Handles
TimespanSlider.ValueChanged
‘AT A F—OfEIE3~30 TTHARE (7744 ME4), FHZIE 10 2 REAE
LIZfEzM, BTV B
MyTimeSpan = CInt(TimespanSlider.Value) * 10

TimeSpanTextBlock.Text = CStr(MyTimeSpan) '#% £l % F 7~
TimeSpanTextBlock.Margin = New Thickness(65 + TimespanSlider.Value * 7, 40,
0, 0) "X EMH D TextBlock 2 2 7 A X —|ZHbE CHH)
End Sub

‘BB RE IR E Y T ST DALEE
Private Sub StartButton_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles StartButton.Tap

CIBHAR) AR X ITIERRICL T MELR) R U ERERR
StartButton.Visibility = Windows.Visibility.Collapsed
StartButton.IsEnabled = False

StopButton.Visibility = Windows.Visibility.Visible
StopButton.IsEnabled = True
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TR E A T A X —IXMEH R LT 5

TimespanSlider.IsEnabled = False

TimespanSlider.Opacity = 0.5

BE—var ATVl FRADREGEE FESED

Bt L 1EIEE 2 HORZ TN Z TV DD, BARZ v & X v 7 LTz

LFICAE T =7 MEZE,

A X2k COD2012 TOMMMTH Y . ZORMDILIT, EERITARE,

BsG L AFIL 2R 2 1 ETH D B R D56 130T,

If MyMotion IsNot Nothing AndAlso MyMotion.IsDataValid Then
MyMotion.Stop()
MessageBox.Show("Combined Motion stopped.")

Else

If MyMotion Is Nothing Then "“E— 2 > 47 ¥ =7 NNEOEAE O

MyMotion = New Motion 'E— 5 Y OFF LA AKX U A& A RK

MyMotion.TimeBetweenUpdates =
TimeSpan.FromMilliseconds(MyTimeSpan) 'RI[@s% EA T A X —THRE L= 30 2 U~
300 X VU FDHLAL T EOH

B— g OO R A FT

AddHandler MyMotion.CurrentValueChanged, Sub(senderValue As
Object, eValue As SensorReadingEventArgs(Of MotionReading))

Deployment.Current.Dispatcher.Beginlinvoke(Sub()
CurrentValueChanged(eValue.SensorReading))

End Sub
End If

Try
“E—va ok 2R, IREEIC TEHIIH) 2FOR
StatusTextBlock.Text = "Starting.."

MyMotion.Start()

Catch
BV IR LT GG OB, KRB, A v -V R KRR
MessageBox.Show("Unable to start Combined Motion.")
Exit Sub

End Try

End If
End Sub
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‘W T NFEAT ST R O AL
Private Sub CurrentValueChanged(MyReading As MotionReading)
‘StatusTextBlock.Text = "Getting data..."
'‘Accelerometer 7 7 A THUSG S5 4ET — % H b BTN 2 Br\ 72 Ik
'MotionReading ##if & Device Acceleration 7' 1 /37 ¢ THU S5 MM
HE (G)

MyDeviceAcceralation = MyReading.DeviceAcceleration

'TNA A D Al

'MotionReading ##i&{& DeviceRotationRate 7' 1 /X7 ¢ THUfSG & 15 £ 3 %
(rad/sec)

MyDeviceRotationRate = MyReading.DeviceRotationRate

H DI

'MotionReading #i&E K Gravity 7 B /87 ¢ THE SN D ESDFHARZ R,
-1~1,

IR EE & oY — 2R U720 E A m

MyGravity = MyReading.Gravity

TN ADEE (Y yF, m—)b )

'MotionReading 1% (A Attitude 7' v/ 7 ¢ THUfF &5, Pitch, Roll, Yaw @
& (rad)

MyPitch = MyReading.Attitude.Pitch

MyRoll = MyReading.Attitude.Roll

MyYaw = MyReading.Attitude.Yaw

'@T T T 4T DEIR

'TNAZAOLE (BT m—)b, ) ZAEICEHR

MyAttitudeX = MathHelper.ToDegrees(MyPitch)

MyAttitudeY = MathHelper.ToDegrees(MyRoll)

MyAttitudeZ = MathHelper.ToDegrees(MyYaw) At % 0 & L C Yaw O £ & 73 ki
f TE

b EOTAELREL T, 3ENLTNDOXIEZ K EHE Y (I [EHER
MyPitchHandProjection.RotationZ = 360 - MyAttitudeX
MyRollHandProjection.RotationZ = 360 - MyAttitudeY
MyYawHandProjection.RotationZ = 360 - MyAttitudeZ

'@ LE R
T UAR L TRERIE LIRSS U TR R 2 IR E
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GEEE D Raw 7 — & % 3 §illl 45 iR

DeviceAccelerationX.Text = CStr(MyDeviceAcceralation.X.ToString(MyAccuracy))

& "G

DeviceAccelerationY.Text =
& "G

DeviceAccelerationZ.Text =
& "G

"[AlREE D Raw 7 — & % 3 #illZ 5y i

DeviceRotationRateX.Text
CStr(MyDeviceRotationRate . X.ToString(MyAccuracy))

DeviceRotationRateY.Text
CStr(MyDeviceRotationRate.Y.ToString(MyAccuracy))

DeviceRotationRateZ.Text
CStr(MyDeviceRotationRate.Z.ToString(MyAccuracy))

HE DO IFR O Raw T — F % 3 W2 43R

GravityX.Text = CStr(MyGravity.X.ToString(MyAccuracy))

GravityY.Text = CStr(MyGravity.Y.ToString(MyAccuracy))

GravityZ.Text = CStr(MyGravity.Z.ToString(MyAccuracy))

'y F. m—/b, I—@ Raw F— &

PitchRad.Text = CStr(MyPitch.ToString(MyAccuracy))

RollRad.Text = CStr(MyRoll.ToString(MyAccuracy))

YawRad.Text = CStr(MyYaw.ToString(MyAccuracy))

WD 7T 7 4 v 7 OFRFATHAE LI, EvF, v—n, S—OMET

PitchAngle.Text = CStr(MyAttitudeX.ToString(MyAccuracy)) & "°"
RollAngle.Text = CStr(MyAttitudeY.ToString(MyAccuracy)) & "°"
YawAngle.Text = CStr(MyAttitudeZ.ToString(MyAccuracy)) & "°"

HUERF A O FoR

TimeStampTextBlock.Text = CStr(MyReading.Timestamp.ToString)

End Sub

‘W EI) RF Ry TSRO QL
Private Sub StopButton_Tap(sender As

Object,

System.Windows.Input.GestureEventArgs) Handles StopButton.Tap

HWHEE—Va vy EEILL T, FEREL LTS
Try

MyMotion.Stop()

MyMotion = Nothing

StopButton.Visibility = Windows.Visibility.Collapsed

CStr(MyDeviceAcceralation.Y.ToString(MyAccuracy))

CStr(MyDeviceAcceralation.Z.ToString(MyAccuracy))

As

69



StopButton.IsEnabled = False
StartButton.Visibility = Windows.Visibility.Visible
StartButton.IsEnabled = True
TimespanSlider.IsEnabled = True

TimespanSlider.Opacity = 1.0

StatusTextBlock.Text = "Stopped.”

Catch

End
End Sub
End Class

MessageBox.Show("Error stopping Combined Motion")

Try

70



7. Featuresof “S HHHZ 9 1 ”

7.1 How to use the application

B X 972 —OEEIX, WAWALRT T UBRRICHIFTx £7,
TR EETE—Ya APIOMEET — X LR ET — X2 OFIRA FEEZFETLET,

[SHHAZ 5 ! Ver08] 1L, % H PC Oi»L#H)
MIBEWT T UBBEN, HBEBEESTDHZH0Y —
NTY, (@fig9)

' FHMFT—HIIXML 7 7 AL E LTIRIFEL, Y A M ER
LTCTY—FA[RBIZL £,
A"

O®fig9 5 HHHAHZ 9! Ver0.8 (H)

HEE & B E

(1) 7

AL RX=UO g 2% > 7 L CHHIIR—VICBE L7,

BEEZEAHF AL, WMETHNLX) AT X —THAMERELET,

(Bt I R E 22 v T L THL L BBEZOHRKE HWE I ) —RNERENET,
HEEbo b [RREMEN L — ) EEXTAE T LT, MEIR) RE v EH Y
TLET,

(2) 77

AT A B —TOREM, BIAREL, & TRZ, (KE, S5 HEIn) — 0T —X
NEMNICIRTE SN ET,

KA ZERSRAETD &, RERRRY — VIR 7,

(3) #x
HER, B8 REOT—F %, REIFHEOFIED 2 WTRIET-RHFERTE £,

R T—2DFA
7 — %X, Windows Phone E#WNIZA A F—/L I TW5 Walking 7ue¥ =2 ho,




MyWalkingData 7 #+ /L4 N ® MyWalkingData.xml] &9
CodePlex /» b # w > m — K T % % [ Windows

T 7 ANVIHRFESNET,

Phone Power Tools |

( http://wptools.codeplex.com/ YZF|H L T, ZD 7 7 A /L% PC EIZE&GT I,

Microsoft Excel CTEEFIWCHIATE £3, (@fig 10)

@fig 10 F6%7 — & D Excel TDERH

l'/ﬁe-a\ = r £ Book 3 - Microzoft Excel S _ = x
-9 H—t A A=Y L{FOh B FR I RT loadTest Team | FH{u | @ - = X
F—F N e ey ? ﬂ & W RHLiT BOF ﬂi"
= . . ~ e . ")
F=FI1 el 0 T £ BiEOF s
DF-INOHAAEE | D REER AR R V) i GT) O e O | anfi -

Foiz4 =il PEROT—HI T -5 FFI A NOFFE [T A

I A - ( f| B ¥

A B 0 ) E F G m

W 5 6 Q7 2 Bas Bix Bhoy- 0 5
2 5 2012/08/27/041444 2012/08/27/04:1449 44 z 004
3 1 2012/08/27/041455 2012/08/27/04:1458 44 g 02
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i 5 2012/08/27/0415611  2012/08/27/04:1514 44 3 007
7 5 2012/08/27/041516 2012/08/27/04:1518 44 4 009
8 5 2012/08/27/041519  2012/08/27/04:1521 44 4 009
] 5 2012/08/27/041623  2012/08/27/041526 44 5 011

10 5 2012/08/27/041627 2012/08/27/04:1529 44 i 013
11 1 2012/08/27/072148  2012/08/27/0721 50 45 3 007
12 12012/08/27/07:2152  2012/08/27/07:21 57 45 8 018
13 1 2012/08/27/07:2159  2012/08/27/07:22.01 45 11 025
14 12012/08/27/072203 2012/08/27/07:22 06 45 13 029
15 1 2012/08/27/072207 2012/08/27/07:2215 45 16 036
16 5 2012/08/27/072232 2012/08/27/07:22:35 45 1 00z
17 5 2012/08/27/072236  2012/08/27/07:22:38 45 3 007
18 5 2012/08/27/07:2240 2012/08/27/07:22 42 45 5 011
19 5 2012/08/27/07:2244  2012/08/27/07:22 46 45 i 014
20 5 2012/08/27/07:2247 2012/08/27/07:2249 45 i 014
4 4 > M| Sheet! “Sheet? Sheet3 ¥ (4]

Jvwk NEEESIEN S ) (Es

AEEHE

ZoOY—nit, BLET (A —SHnbThEH ] BIEEZMITDHE2DDLDTY,
PEERYS — BRI > TELT ., SEHTAORBELZRIET IO TIEIH Y FHA,

HIREIH

ZOY—= LTI BEEE—Tar APLONMMET —X L AERET — X2 2o TNDHT2d,
MEEE =Py A Aa—T b —OM R HEHE S TV AR T2 uidsE)

ELEEA,

au IS12T 1M HF ikt L CWET,

KELWEWHIZOWTIE, 77 Va2 ¥vrn—KL, AL vX—=YD [2) 742w
Yy T LTRRENDISVTESRL TSN,
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8. MainPage

8.1 Layout of “Menu” page

Before walking, tap “Liver” button on “Main” page. (@fig 11)

Ofig 11 "S5 HBLHEZ HI"A A L=

The XAML markup code is like this. (@list 11)

@list 11 A part of MainPage.xaml|

<phone:PhoneApplicationPage
x:Class="Walking.MainPage"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone"
xmlins:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
mc:lgnorable="d" d:DesignWidth="480" d:DesignHeight="768"
FontFamily="{StaticResource PhoneFontFamilyNormal}"

FontSize="{StaticResource PhoneFontSizeNormal}"



Foreground="{StaticResource PhoneForegroundBrush}"
SupportedOrientations="Portrait" Orientation="Portrait"

shell:SystemTray.IsVisible="True" >

<!--LayoutRoot is the root grid where all page content is placed-->
<Grid x:Name="LayoutRoot" Background="#03C800" >
<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>

</Grid.RowDefinitions>

<!I--TitlePanel contains the name of the application and page title-->
<!I--<StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="12,17,0,28">
<TextBlock x:Name="ApplicationTitle" Text="MY APPLICATION"
Style="{StaticResource PhoneTextNormalStyle}"/>
<TextBlock x:Name="PageTitle" Text="page name" Margin="9,-7,0,0"
Style="{StaticResource PhoneTextTitle1Style}"/>

</StackPanel>-->

<!--ContentPanel - place additional content here-->
<Grid x:Name="ContentPanel" Grid.Row="1" Margin="0,0,0,0">

<lmage Height="480" HorizontalAlignment="Left" Margin="0,75,0,0"
Name="MainBack" Stretch="Fill" VerticalAlignment="Top" Width="480"
Source="/Walking;component/Image/Back480.png" />

<Image Height="103" HorizontalAlignment="Left" Margin="148,335,0,0"
Name="Logolcon" Stretch="Fill" VerticalAlignment="Top" Width="120"
Source="/Walking;component/Image/Logoliver.png" />

<lmage Height="100" HorizontalAlignment="Left" Margin="60,580,0,0"
Name="Helplcon" Stretch="Fill" VerticalAlignment="Top" Width="100"
Source="/Walking;component/Image/Help.png" />

<Button Opacity="0.3" Content=" Hl| B " Style="{StaticResource
DeleteFilelconStyle}" Height="100" HorizontalAlignment="Left" Margin="190,580,0,0"
Name="DeleteFilelcon" VerticalAlignment="Top" Width="100" IsEnabled="False" />

<Button Opacity="0.3" Content=" & 7= " Style="{StaticResource
ShowDatalistlconStyle}" Height="100" HorizontalAlignment="Left"
Margin="320,580,0,0" Name="ShowDatalListlcon" VerticalAlignment="Top" Width="100"
IsEnabled="False" />

<lmage Height="40" HorizontalAlignment="Left" Margin="370,30,0,0"
Name="SSDLogo" Stretch="Fill" VerticalAlignment="Top" Width="80"
Source="/Walking;component/Image/New_SeinDesignLOGO_W80.png" />
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</Grid>
</Grid>

<!--Sample code showing usage of ApplicationBar-->

8.2 Programming of “Menu” page

Visual Basic code is like this (@list 12)

@list 12 MainPage.xaml.vb

Option Strict On

Imports System.|O.IsolatedStorage
Imports System.lO

Imports System.Xml.Ling

Partial Public Class MainPage
Inherits PhoneApplicationPage

' Constructor

Public Sub New()
InitializeComponent()

End Sub

Dim MyStrage As IsolatedStorageFile

Private Sub MainPage_Loaded(sender As
System.Windows.RoutedEventArgs) Handles MyBase.Loaded
' [MyWalkingData| 7 # /L& M7 id AUFER L TH<
MyStrage = IsolatedStorageFile.GetUserStoreForApplication
If MyStrage.DirectoryExists("MyWalkingData") = False Then

MyStrage.CreateDirectory("MyWalkingData")
End If

T ANBBIITHIBRR Z o ERRAR S A ST

75

e As

Dim MyFilePath As String = Path.Combine("MyWalkingData", "MyWalkingData"

& ".xml")
If MyStrage.FileExists(MyFilePath) = True Then
DeleteFilelcon.Opacity = 1.0

DeleteFilelcon.IsEnabled = True



ShowDatalListlcon.Opacity = 1.0

ShowDatalistlcon.IsEnabled = True
Else

DeleteFilelcon.Opacity = 0.3

DeleteFilelcon.IsEnabled = False

ShowDatalistlcon.Opacity = 0.3
ShowDatalistlcon.IsEnabled = False
End If
End Sub

Private Sub DeleteFilelcon_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles DeleteFilelcon.Tap
Dim CheckRemove As MessageBoxResult = MessageBox.Show("1Z A & 9 IZHIFR
LTHINWTIN? ZOBELZETTLL. T —F 3T XThRbhES, "I M V%
HIBR L &9 7 2", MessageBoxButton.OKCancel)

Select Case CheckRemove
Case MessageBoxResult.OK

76

Dim DelMyXml As XElement

Dim MpyfFilePath As String = Path.Combine("MyWalkingData",
"MyWalkingData" & ".xml")
If  MyStrage.DirectoryExists("MyWalkingData") = True And
MyStrage.FileExists(MyFilePath) = True Then
Dim MyStream As IsolatedStorageFileStream =
MyStrage.OpenFile(MyFilePath, FileMode.Open, FileAccess.Read)
Using MyReader As StreamReader = New

StreamReader(MyStream, System.Text.Encoding.UTF8)
Dim ReadDeleteXmldoc As String = MyReader.ReadToEnd
DelMyXml = XElement.Parse(ReadDeleteXmldoc)
MyStream.Close()
End Using

MyStrage.DeleteFile(MyFilePath)
MessageBox.Show("~” 7 A /L ZHIBR L E L7z, )
DeleteFilelcon.Opacity = 0.3

DeleteFilelcon.IsEnabled = False



ShowDatalListlcon.Opacity = 0.3

ShowDatalistlcon.IsEnabled = False

Else
MessageBox.Show(" 7 7 A /LT H D FH A, )
Exit Sub
End If
Exit Select
Case Else
Exit Sub
End Select
End Sub
Private Sub Logolcon_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles Logolcon.Tap
NavigationService.Navigate(New Uri("/RecordData.xaml|?Name=",
UriKind.Relative))
End Sub
Private Sub Helplcon_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles Helplcon.Tap
NavigationService.Navigate(New Uri("/WalkingHelp.xaml?Name=",
UriKind.Relative))
End Sub
Private Sub ShowDatalistlcon_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles ShowDatalistlcon.Tap
NavigationService.Navigate(New Uri("/ShowDatalList.xam|?Name=",
UriKind.Relative))
End Sub

End Class
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9. Recording data

9.1 Layout of “RecordData” page

When you shake your device, value is changed and added. (@fig 12)

@fig 12 Recoding data page of “4 H H#HZ 51"

The XAML markup code is like this. (@list 13)

@list 13 A part of RecordData.xaml

<phone:PhoneApplicationPage
x:Class="Walking.RecordData"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone"
xmlins:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone"

xmlns:d="http://schemas.microsoft.com/expression/blend/2008"



xmlIns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
FontFamily="{StaticResource PhoneFontFamilyNormal}"
FontSize="{StaticResource PhoneFontSizeNormal}"
Foreground="{StaticResource PhoneForegroundBrush}"
SupportedOrientations="Portrait" Orientation="Portrait"

mc:lgnorable="d" d:DesignHeight="768" d:DesignWidth="480"
shell:SystemTray.IsVisible="True">

<!--LayoutRoot is the root grid where all page content is placed-->
<Grid x:Name="LayoutRoot" Background="#03c800" >
<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>

</Grid.RowDefinitions>

<!I--TitlePanel contains the name of the application and page title-->
<!I--<StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="12,17,0,28">
<TextBlock x:Name="ApplicationTitle" Text="MY APPLICATION"
Style="{StaticResource PhoneTextNormalStyle}"/>
<TextBlock x:Name="PageTitle" Text="page name" Margin="9,-7,0,0"
Style="{StaticResource PhoneTextTitle1Style}"/>

</StackPanel>-->

<!--ContentPanel - place additional content here-->
<Grid x:Name="ContentPanel" Grid.Row="1" Margin="0,0,0,0">
<lmage Height="140" HorizontalAlignment="Left" Margin="0,0,0,0"
Name="LogoType" Stretch="Fill" VerticalAlignment="Top" Width="480"
Source="/Walking;component/Image/WhiteLogo.png" />

<l--BKHE-->
<Rectangle  x:Name="WeightBack" Fill="#FFOOADOO" Height="86"
Margin="30,145,30,0" Stroke="White" StrokeThickness="2" VerticalAlignment="Top"/>

<TextBlock Height="59" HorizontalAlignment="Left" Margin="70,168,0,0"
x:Name="WeightLabel1" Text=" {& & " VerticalAlignment="Top" Width="91"
FontSize="32" Foreground="White" />

<TextBox Height="86" HorizontalAlignment="Left" Margin="146,145,0,0"
x:Name="WeightTextBox1" Text="" VerticalAlignment="Top" Width="188" FontSize="40"
Background="#FFDAFFDA" Foreground="#FF007902" FontWeight="Bold"
TextAlignment="Center" />

<TextBlock Height="48" HorizontalAlignment="Left" Margin="350,170,0,0"

/9



x:Name="WeightlLabel2" Text="kg" VerticalAlignment="Top" Width="60" FontSize="32"

Foreground="White" />

<I--WMAFRERT AL —-->

<Rectangle Height="22" HorizontalAlignment="Left" Margin="30,290,0,0"
x:Name="SliderBack" Stroke="White" StrokeThickness="2" VerticalAlignment="Top"
Width="420" Fill="#FFOOADO00" />

<TextBlock Height="46" HorizontalAlignment="Left" Margin="172,235,0,0"
x:Name="MyLoadTextBlock" Text="5" VerticalAlignment="Top" Width="100"
FontSize="40" TextAlignment="Center" FontWeight="Bold" Foreground="White"/>

<Slider Height="90" HorizontalAlignment="Left" Margin="20,270,0,0"
x:Name="Slider1" VerticalAlignment="Top" Width="440" Value="5" Minimum="1" />

<\--WBHEGEIRZ >

<Button Content=" [ #5 " Height="140" HorizontalAlignment="Left"
Margin="20,380,0,0" x:Name="StartButton" VerticalAlignment="Top" Width="140"
IsEnabled="True" Foreground="White" Background="#FFOOADOO" BorderBrush="White"
BorderThickness="5" FontSize="40" />

<Button Content=" 1% I " Height="140" HorizontalAlignment="Left"
Margin="170,380,0,0" x:Name="StopButton" VerticalAlignment="Top" Width="140"
IsEnabled="False" Foreground="White" Background="#FFOOADOO" BorderBrush="White"
BorderThickness="5" FontSize="40" />

<Button Content="7 U 7" Height="140" HorizontalAlignment="Left"
Margin="320,380,0,0" x:Name="ClearButton" VerticalAlignment="Top" Width="140"
IsEnabled="False" Foreground="White" Background="#FFOOADOQO" BorderBrush="White"
BorderThickness="5" FontSize="26" FontWeight="Bold" />

<l--MfER-->

<Rectangle Height="120" HorizontalAlignment="Left" Margin="0,540,0,0"
x:Name="ResultBack" Stroke="{x:Null}" StrokeThickness="1" VerticalAlignment="Top"
Width="480" Fill="White" />

<TextBlock Height="70" Width="210" Margin="30,570,250,0"
x:Name="MyStepTextBlock" Text=" #* ¥t " VerticalAlignment="Top" FontSize="38"
Foreground="#FFO0OADOOQ" />

<TextBlock Height="70" Width="210" Margin="250,572,30,0"
x:Name="CalTextBlock" Text=" % wm U — " VerticalAlignment="Top" FontSize="36"
Foreground="#FFO0OADOOQ" />

<-WMHALAZ T >
<TextBlock Height="50" HorizontalAlignment="Left" Margin="30,710,0,0"
x:Name="TimeStampTextBlock" Text=""  VerticalAlignment="Top"  Width="420"
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FontSize="30" Visibility="Visible" Foreground="White" />

<!--WREENER Ik — b -->

<lmage x:Name="Seallmage" VerticalAlignment="Top" Height="420"
Margin="0,120,0,0" Width="420" Source="/Walking;component/Image/Seal.png"
Visibility="Collapsed" />

<I--MULTAMER (BAZERER M) -->

<I--JREE-->

<TextBlock Height="44" HorizontalAlignment="Left" Margin="30,670,0,0"
x:Name="StatusTextBlock" Text=" Ik #& " VerticalAlignment="Top" Width="420"
FontSize="26" Visibility="Collapsed" />

<!--DeviceAcceralation-->

<TextBlock Height="50" HorizontalAlignment="Left" Margin="404,518,0,0"
x:Name="XGTextBlock" Text="X(G)" VerticalAlignment="Top" Width="52" FontSize="16"
Visibility="Collapsed" />

<TextBlock Height="50" HorizontalAlignment="Left" Margin="404,583,0,0"
x:Name="YGTextBlock" Text="Y(G)" VerticalAlignment="Top" Width="46" FontSize="16"
Visibility="Collapsed" />

<l Sl SEEIME, BUSE-->

<TextBlock Height="44" HorizontalAlignment="Left" Margin="210,718,0,0"
x:Name="CheckTextBlock" Text=" B ¥ fi£ & H & — & " VerticalAlignment="Top"
Width="247" FontSize="22" Visibility="Collapsed" />

</Grid>
</Grid>

<!--Sample code showing usage of ApplicationBar-->

9.2 Programming of “RecordData” page

Visual Basic code is like this. (@list 14)

@list 14 RecordData.xaml.vb

Option Strict On
Imports Microsoft.Devices.Sensors
Imports Microsoft.Xna.Framework

Imports System.lO.IsolatedStorage
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Imports System.lO

Imports System.Text

Imports System.Windows.Media.Imaging
Imports Microsoft.Expression.Interactivity.Layout

Imports System.Xml.Ling

Partial Public Class RecordData
Inherits PhoneApplicationPage

Public Sub New()
InitializeComponent()
End Sub

‘BT — X R AF AR
Dim MyStorage As IsolatedStorageFile
Dim MyFilePath As String

‘W OFHAN—=T n— RS TR O LE]
Private Sub MainPage_Loaded(sender As Object, e As
System.Windows.RoutedEventArgs) Handles MyBase.Loaded

AN E—T g U —F R — F LT RWGAEDOXIS
If Motion.IsSupported = False Then
MessageBox.Show("Z D RIFE—T a oy —% R —FLTnEH

"IBHAR) RZ U ERMERARE LTS
StartButton.IsEnabled = False
Exit Sub

End If

TV EY R LTV T Yy M B XA a =7 RNHHR—bspTHzan
4R (Lumia800) ~ %t
If Gyroscope.lsSupported = False Then
MessageBox.Show("Z D RITTV ¥ A A a—FZ R —F L TWEHA,

" IBRAE ) RE CEEAARTET S
StartButton.IsEnabled = False
Exit Sub

End If



' [MyWalkingData] 7 4 /L& 2 7eiF 4L ERK LT < (MainPage TEALHE A
ERENTND)
MyStorage = IsolatedStorageFile.GetUserStoreForApplication

If MyStorage.DirectoryExists("MyWalkingData") = False Then
MyStorage.CreateDirectory("MyWalkingData")
End If

'‘MyWalkingData.xml ® 1 OREZ G L CTERT D
MyFilePath = Path.Combine("MyWalkingData", "MyWalkingData" & ".xml")

T ANPAET DA O, HAAATHEEZH LN LDFRRL, 2—H
—DANDOFHZA <
If MyStorage.FileExists(MyFilePath) = True Then

Dim MyStream As IsolatedStorageFileStream
MyStorage.OpenFile(MyFilePath, FileMode.Open, FileAccess.Read)

Dim Reader As StreamReader = New StreamReader(MyStream,
System.Text.Encoding.UTF8)

Dim ReadXmldoc As String = Reader.ReadToEnd

Dim ItemDoc As XDocument = XDocument.Parse(ReadXmldoc) 83

Reader.Close()

MyStream.Close()

Dim MyDataQuery As I|Enumerable(Of XElement) = From ¢ In

ltemDoc.Descendants("GC.#%") Select ¢

For Each MyResult In MyDataQuery
WeightTextBox1.Text = MyResult.Attribute(" & &E").Value
Next
Else
WeightTextBox1.Text = String.Empty
End If
End Sub

Dim MyMotion As Motion "t —> a >k H—47 =7 k

Dim MyDeviceAcceralation As Vector3 = Vector3.Zero 'JIlli# &
Dim MyDeviceRotationRate As Vector3 = Vector3.Zero 'f# £
Dim MyCount As Integer = 0 '#3%3%

Dim MyDataA As Double 'Hif35 — %, Ji
Dim MyDataR As Double "Bt 57— %, 4

o

T
HEE (T /),
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Dim MySpanMSecond As Integer = 240 '7 — & Buf5 [ EIf@, —#% 50cm & LC—
W R < B 360msec BMEHE, ERLLTIZT S

Dim MyCompareData As Double = 0.4 "Mt 7 — %, FIHMEIZ A Z7 4 X —»TFT 7 +
VD5 DA O,

Dim MyStandardData As Double = 0.4 "8 & E¥)fE, PIHMEIZ A 7 A4 X =0T 7 4 /v
D5 DA O,

Dim MylLoad As Integer = 5'AJ A X —OF 7 4/ b, M

Dim MylLoadData As Double = 0.4 '"&fif7 — %, FIHMEIZA T A X =07 7 4/ K
D5 DA O,

Dim MyLimitData As Double = 0.087 "4V > F D A[EZRD LT — &, FIHIEIT A
TAL—=NT 75 hD 5 DOEFAEDHE

Dim MyWeight As Double '{A

Dim MyCalPerWeight As Double A H 1kg &7V O 7 U —

Dim MyCal As Double f& % =V —

Dim MyStartDateTime As String '#17 B 4 H I

‘WA T A X —ORARPE D> T RO ALBR
Private Sub Slider1_ValueChanged(sender As Object, e As
System.Windows.RoutedPropertyChangedEventArgs(Of Double)) Handles
Slider1.ValueChanged
MyLoad = CInt(Slider1.Value) ' 7 A & — DO % Buf%
MyLoadTextBlock.Text = CStr(MyLoad) 'Htf5% L 7= & R
MyLoadTextBlock.Margin = New Thickness(Slider1.Value * 40 - 30, 235, 0, 0)
MyLoadData = (0.8 + MyLoad) * 0.07 '1~10 % T 10 B[ T 0.126~0.756 D fE
MAND, MEHEY Y —Tlid 2
ATAL =D 1T HEVIZOE 1T EOAEEIZLY | ARFEREOMNVEE TO
AU EHIRT S
MyLimitData = MyLoad * Math.PI / 180
S R B = (B - 100)/100/((3.3+(MyLoad*0.3))/60/60) 7= 23 . 112 Ffif & A1) T
192~300 OfifH &35
MySpanMSecond = 180 + (MyLoad) * 12
End Sub

‘BB RE N E Y T I NT R DAL
Private Sub StartButton_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles StartButton.Tap

'@ (K TE D A E D FFE

If WeightTextBox1.Text = String.Empty Then
MessageBox.Show("fAEA# A1 LT 7Z &1, ")
Exit Sub
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Else

Dim WeightNum As Integer =
Encoding.GetEncoding("utf-8").GetByteCount(WeightTextBox1.Text) "4 4 - D 7k

Dim WeightLen As Integer = WeightTextBox1.Text.Length

If WeightNum = WeightLen AndAlso
System.Text.RegularExpressions.Regex.IsMatch(WeightTextBox1.Text,
"A([1-9]¥d*|0)(¥.¥d+)?([1-9]¥d*|0)?$",
System.Text.RegularExpressions.RegexOptions.IgnoreCase) Then

MyWeight = CDbl(WeightTextBox1.Text)

Else
MessageBox.Show("RE [T ALK FTAH L TS ZE W, )
Exit Sub
End If
End If

'@LBGHOWB L MG T D720, HRY U EIERRICT D
StartButton.IsEnabled = False

ClearButton.IsEnabled = False

Slider1.IsEnabled = False

WeightTextBox1.IsEnabled = False

'QEAE—TaryOMEELEy Y — Yy A nkrY—ToOkr T TR
If MyMotion IsNot Nothing AndAlso MyMotion.IsDataValid Then '& - —4 7
Tl Fd DG O
MyMotion.Stop()
MessageBox.Show("E—v a vk —%fELLELE, ")
Else
If MyMotion Is Nothing Then "E—3 2 > 47V =7 FINZEDOHA OLE
MyMotion = New Motion 'E— 5 Y OFT LA AKX U A& ARk
MyMotion.TimeBetweenUpdates =
TimeSpan.FromMilliseconds(MySpanMSecond) 'z o ¥ — 5 — & & 5 [# & % 8 &

AddHandler MyMotion.CurrentValueChanged, Sub(senderValue As
Object, eValue As SensorReadingEventArgs(Of MotionReading))

Deployment.Current.Dispatcher.Begininvoke(Sub()
CurrentValueChanged(eValue.SensorReading))
End Sub
End If
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Try
MyCalPerWeight = 300 / 60 * MyWeight / 10000
RE 60kg1 7 #5C300KCal & L7246 D ATMEEICKH T2 — 57

DHEI 7Y —
MyStartDateTime = DateTime.Now.ToString("yyyy/MM/dd/HH:mm:ss")
AT B AR IR
‘Starting Motion API...
Seallmage.Visibility = Windows.Visibility.Visible 'Z2@Eh{ER IE > — v %
FoR
MyMotion.Start() “E—3 3 & Y —TOT — ¥ B % Btk
Catch
MessageBox.Show("E— a o —Z A TE EHA, ")
Exit Sub
End Try
End If
End Sub

‘Wt — DENZEAL L 72 R O LB
Private Sub CurrentValueChanged(MyReading As MotionReading)

TimeStampTextBlock.Text = CStr(MyReading.Timestamp.ToString) 'I¢ % 227~

'Accelerometer 7 7 A CHUG S 415 Raw 7 — # > & B 7N 2 B\ 72 ok

'‘MotionReading 1% 1% {& Device Acceleration 7' 1/ 37 ¢ THEUG S L5 MBIEIN
HE (G)

MyDeviceAcceralation = MyReading.DeviceAcceleration

"TNA RO Bl FE

'MotionReading ##%i%{A DeviceRotationRate 7 1 /37 ¢ THUfF & 5 £4 i

(rad/sec)
MyDeviceRotationRate = MyReading.DeviceRotationRate

‘WO LOEFHETTHEI Y PRV IC, REEZHIRT S
TEARDEE I Y AT LFHEEZLE, X, Y OERF CHa idfktn & &

Ty A zfHLTHIRMELL T E T P LW (ZADOEETIEAI T ML
720N)
If Math.Abs(MyReading.Gravity.X) > Math.Abs(MyReading.Gravity.Y) Then
MyDataA = Math.Abs(MyDeviceAcceralation.X) "Ei 23K D 54
MyDataR = Math.Abs(MyDeviceRotationRate.Y) * MySpanMSecond / 1000
*2 G COAEE, MOLEITERY I WO T 2451275
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Elself Math.Abs(MyReading.Gravity.Y) >= Math.Abs(MyReading.Gravity.X) Then
MyDataA = Math.Abs(MyDeviceAcceralation.Y) 'SZ# 236t D&
MyDataR = Math.Abs(MyDeviceRotationRate.X) * MySpanMSecond / 1000 '
ST b C D AR
End If

'@V ¥ A BDT —F PN I WA TG L 72
FHANE 23 LB L, OB v v b
HEEIZ, AT A X —TRELIZART —F D 2 5L ZOLEME (RO 7
0.4). ‘EHFOFHAMEDFEE &35
"BABSEAICARMZRE L T, MBOENTOSRITRENOFMZMGL TH.,
WA T ERE DL IICTD
If MyDataR > MyLimitData AndAlso MyDataA >= MyCompareData Then
MyCount = MyCount + 1
MyCompareData = (MyLoadData * 2 + MyStandardData + MyDataA) / 4
MyStandardData = MyCompareData

MyCal = CDbl((MyCalPerWeight * MyCount).ToString("f2")) "% % FH L
THE I ) —%HEH
CalTextBlock.Text = CStr(MyCal) & "KCal" '{H# v U — % F£oR
End If

MyStepTextBlock.Text = CStr(MyCount) & "#x" "Hf % R
End Sub

'WEAENER I — AR E T By T E TR DB
Private Sub Seallmage_DoubleTap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles Seallmage.DoubleTap
Seallmage.Visibility = Windows.Visibility.Collapsed '#EBI/ERA 11 D iR
StopButton.IsEnabled = True ' M&1k | RNZ 2 ANICT 5
End Sub

‘W El) REZ B2y TSN OMLEE
Private Sub StopButton_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles StopButton.Tap
Try
MyMotion.Stop() "“E—v a > Dt v T EEIE
MyMotion = Nothing
StopButton.IsEnabled = False ' {51k ] A% 2RI 5

DataSave() 'T — % OARAFALFE % FEAT
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Catch
MessageBox.Show("& > —DEIEICKBLE L, ")
Exit Sub

End Try

End Sub

‘B (7 VT REBRE T ST RO LB
Private Sub ClearButton_Tap1(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles ClearButton.Tap
MyCount = 0 'A% % #)#{t,
MyCal = 0.0 ‘TH# U = U — Z g1 Hi{k
CalTextBlock.Text = " = U —"
MyStepTextBlock.Text = "#x%¢"
StartButton.IsEnabled = True
StopButton.IsEnabled = False
ClearButton.IsEnabled = False
Slider1.Value = 5
MyDataA = 0 "Gl 7 — & Z g1 Hi1k
End Sub

‘BT — F R (5] R gy 7 STok)
Sub DataSave()
Dim MyRecordDateTime As String = String.Empty
Try
MyStorage = IsolatedStorageFile.GetUserStoreForApplication
If MyStorage.DirectoryExists("MyWalkingData") = False Then
MyStorage.CreateDirectory("MyWalkingData")
End If

MyFilePath = Path.Combine("MyWalkingData", "MyWalkingData" & ".xml")
MyRecordDateTime = DateTime.Now.ToString("yyyy/MM/dd/HH:mm:ss")

If MyStorage.FileExists(MyFilePath) = False Then
Dim MyXmldoc As XDocument = <?xml|l version="1.0"
encoding="utf-8"?>
<BEGE >
< gk B =<%=
CStr(MyLoad) %> BHth=<%= MyStartDateTime %> # T =<%= MyRecordDateTime %>
K #EH =<%= CStr(MyWeight) %> #x#{ =<%= CStr(MyCount) %> H 1 U — =<%=
CStr(MyCal) %> > </Giék>
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</ IR >
Using MyStream  As IsolatedStorageFileStream = New
IsolatedStorageFileStream(MyFilePath, FileMode.Create, FileAccess.Write, MyStorage)
MyXmldoc.Save(MyStream)
MessageBox.Show (" A ftek L £ L7z, ")
End Using

Else

Dim AddStream As IsolatedStorageFileStream =
MyStorage.OpenFile(MyFilePath, FileMode.Open, FileAccess.Read)

Dim Reader As StreamReader = New StreamReader(AddStream)

Dim ReadXmldoc As String = Reader.ReadToEnd

Dim AddDoc As XElement = XElement.Parse(ReadXmldoc)

Dim AddXml As XElement = <7k Hfif=<%= CStr(MyLoad) %> Bf4h
=<%= MyStartDateTime %> #& T =<%= MyRecordDateTime %> f&k & =<%=
CStr(MyWeight) %> #:%t=<%= CStr(MyCount) %> 71 1 U —=<%= CStr(MyCal) %>></
ALK >

AddDoc.Add(AddXml)

AddStream.Dispose()

Using stream As IsolatedStorageFileStream = New
IsolatedStorageFileStream(MyFilePath, FileMode.Create, FileAccess.Write, MyStorage)
If MyStorage.FileExists(MyFilePath) = True Then
AddDoc.Save(stream)
Reader.Dispose()
MessageBox.Show(" Atk L £ L7, ")
End If
End Using
End If

StartButton.IsEnabled = True
ClearButton.IsEnabled = True
Slider1.IsEnabled = True
WeightTextBox1.IsEnabled = True

Catch
Exit Sub

End Try

End Sub
End Class
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10. The list of data

10.1 Layout of “ShowDatalist” page

You can check your recorded data on this page. (@fig 13)

@fig 13 The list of data

The XAML markup code is like this. (@list 15)

@list 15 A part of ShowDatalList.xaml

<phone:PhoneApplicationPage
x:Class="Walking.ShowDatalList"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlins:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone"

xmlins:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone"



xmlIns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlIns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
FontFamily="{StaticResource PhoneFontFamilyNormal}"
FontSize="{StaticResource PhoneFontSizeNormal}"
Foreground="{StaticResource PhoneForegroundBrush}"
SupportedOrientations="Portrait" Orientation="Portrait"

mc:lgnorable="d" d:DesignHeight="768" d:DesignWidth="480"
shell:SystemTray.IsVisible="True">

<!--LayoutRoot is the root grid where all page content is placed-->
<Grid x:Name="LayoutRoot" Background="white" >
<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>

</Grid.RowDefinitions>

<!I--TitlePanel contains the name of the application and page title-->
<StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="0,0,0,0" >
<lmage Height="140" HorizontalAlignment="Left" Margin="0,0,0,0"
Name="HeloBackground"  Stretch="Fill"  VerticalAlignment="Top"  Width="480"
Source="/Walking;component/Image/WhiteLogo.png" />
</StackPanel>

<!--ContentPanel - place additional content here-->
<Grid x:Name="ContentPanel" Grid.Row="1" Margin="0,0,0,0">
<Button Height="60" HorizontalAlignment="Left" Margin="150,15,0,0"
Name="SortAscendingButton" VerticalAlignment="Top" Width="60"
Style="{StaticResource SortAscendingButtonStyle}" />
<Button Height="60" HorizontalAlignment="Left" Margin="270,15,0,0"
Name="SortDescendingButton" VerticalAlignment="Top" Width="60"
Style="{StaticResource SortDescendingButtonStyle}" />

<ListBox Name="MyWalkingListBox" Margin="0,90,0,15" FontSize="24">
<ListBox.ItemTemplate>
<DataTemplate>
<StackPanel Orientation="vertical" Name="record">

<TextBlock Name="MyStartDateBlock" Text="{Binding
8 B} VerticalAlignment="Top" HorizontalAlignment="Left" Margin="20,0,0,0"
Foreground="#FFOOADOOQ" FontSize="26" Width="140" Height="35" />

<TextBlock Name="MyCountBlock" Text="{Binding #*
By VerticalAlignment="Top" HorizontalAlignment="Left" Margin="170,-35,0,0"
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Foreground="#FF000000" FontSize="28" Width="150" Height="35"
TextAlignment="Right" />

<TextBlock Name="MyWeightBlock" Text="{Binding f&
o )" VerticalAlignment="Top" HorizontalAlignment="Left" Margin="350,-35,0,0"
Foreground="#FFOOADOO" FontSize="26" Width="120" Height="35" />

<Rectangle Height="1" HorizontalAlignment="Left"
Margin="0,5,0,15" Name="ListBorder" VerticalAlignment="Top" Width="480"
Fill="#FF03c800" />
</StackPanel>
</DataTemplate>
</ListBox.ltemTemplate>
</ListBox>
</Grid>
</Grid>

<!--Sample code showing usage of ApplicationBar-->

10.2 Programming of “ShowDatalist” page

‘92

Visual Basic code is like this. (@list 16)

@list 16 ShowDatalist.xaml.vb

Option Strict On

Imports System.|O.IsolatedStorage
Imports System.lO

Imports System.Xml.Ling

Partial Public Class ShowDatalList
Inherits PhoneApplicationPage

Public Sub New()
InitializeComponent()
End Sub

Public Class MyData
Property I H As String
Property #*%& As String



Property {AE As String
End Class

‘WY — MAE RO XML KR AT 2 A A ES
Dim MyWalkingDoc As XDocument

Private Sub ShowDatalist_Loaded(sender As Object, e As
System.Windows.RoutedEventArgs) Handles MyBase.Loaded
T T AV MEFRIAFORR O T, FIERZ el A & L TEL
SortAscendingButton.Opacity = 0.3
SortAscendingButton.IsEnabled = False

NG A= BN DS HIZHER S xml T TREH R T s AL ET D
Dim MyStorage As IsolatedStorageFile

IsolatedStorageFile.GetUserStoreForApplication
Dim MyFilePath As String = Path.Combine("MyWalkingData", "MyWalkingData"
& ".xml")

T ANBIFET DHEORI, 77 A LD XML KEFGEHIAL, FIEY — k
KRERITTD

If MyStorage.DirectoryExists("MyWalkingData") = True And
MyStorage.FileExists(MyFilePath) = True Then

Dim MyStream As IsolatedStorageFileStream
MyStorage.OpenFile(MyFilePath, FileMode.Open, FileAccess.Read)

Dim MyReader As StreamReader = New StreamReader(MyStream,
System.Text.Encoding.UTF8)

Dim MyReadXmldoc As String = MyReader.ReadToEnd

MyWalkingDoc = XDocument.Parse(MyReadXmldoc)

MyReader.Close()

MyStream.Close()

SortAscending()
Else
Exit Sub
End If
End Sub

‘BT 7 4V NOFINAY — N FRROULEE
Private Sub SortAscending()
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DT A NOEIEICEE LTS MyData 7 7 A&V, Hi Y A b &2 AR
Dim MyWalkingList As New List(Of MyData)

BREKIE, b ICENRIC TFiE ) 2R L2 IS
Dim MyDataQuery As IEnumerable(Of XElement)
MyWalkingDoc.Descendants("#C.#%") Order By c. @Bf 45 Ascending

From ¢ In

CIRCER) EFEo TR [RE) TR0 BV 2 RS
For Each MyResult In MyDataQuery

Dim MysStartDateTime As String = MyResult. @[ 44

Dim MyStartDate As String = MyStartDateTime.Substring(0, 10)
Dim MyWeight As String = MyResult.@ {£ &

Dim MyCount As String = MyResult.@ 243 %

ERR LT U X BT, FxBUG LT — 2 2B
MyWalkingList. Add(New MyData With {##]H = MyStartDate, fA&EH =
MyWeight & "kg", . 4% = MyCount})
Next
'ListBox |27 — & % i FH
MyWalkingListBox.ItemsSource = MyWalkingList
End Sub

'WRENE Y — FFoROMLER
Private Sub SortDescending()

"ZDOT7 7 A NVOFIEICEIE LT\ D MyTitleData 7 7 A &, B U A &
A2 R
Dim MyWalkingList As New List(Of MyData)

CRERHERF O, TR LCEIEIC TReek) 253 2 IS
Dim MyDataQuery As IEnumerable(Of XElement) = From ¢ In
MyWalkingDoc.Descendants(" 7z #%") Order By c.@Bf#4: Descending

CIGSEk) o TR TRE] %) EirkEZz s
For Each MyResult In MyDataQuery

Dim MyStartDateTime As String = MyResult.@ Bl 44

Dim MyStartDate As String = MyStartDateTime.Substring(0, 10)
Dim MyWeight As String = MyResult.@ {A

Dim MyCount As String = MyResult. @ #* 4%
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ERLTCY A ML B RG LT — X 2B
MyWalkingList. Add(New MyData With {.#till H = MyStartDate, .{A&E =
MyWeight & "kg", .A*# = MyCount})
Next
'ListBox (27— & % i i
MyWalkingListBox.ltemsSource = MyWalkingList
End Sub

‘W RIEY — ] AEURE TSRO L
Private Sub SortAscendingButton_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles SortAscendingButton.Tap
PTHNEY — b RFCERERARTE L, TRIEY — ) A2 2l E T2
SortAscendingButton.Opacity = 0.3
SortAscendingButton.IsEnabled = False

SortDescendingButton.Opacity = 1.0

SortDescendingButton.IsEnabled = True

SR Y — RN OALER & AT
SortAscending()
End Sub

‘B FEIEY — ) RAF Ry IR RO
Private Sub SortDescendingButton_Tap(sender As Object, e As
System.Windows.Input.GestureEventArgs) Handles SortDescendingButton.Tap
CIRENEY — b R EMERARE L, TRIEY — ) A2 o2 ET5
SortDescendingButton.Opacity = 0.3

SortDescendingButton.IsEnabled = False

SortAscendingButton.Opacity = 1.0
SortAscendingButton.IsEnabled = True

BENE Y — b R DAL A FEAT
SortDescending()
End Sub
End Class
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11. More Information for the developers

11.1 Visual Studio project files

If you need the codes of this tool, you can download the Microsoft Visual Studio 2010

project files.

Sensors Set Ver.0.8 Codes Download Page

SHH#HZ H ! Ver.0.8 Codes (zip file)

11.2 Sensor Applications

Sensor Set (English)
Sensor Set & % —&tH{llj v | (Japanese)

ARbBHBEZS5 ! (H)



http://sei.seindesign.net/DownloadCodes/default.aspx
http://sei.seindesign.net/DownloadCodes2/walking.zip
http://www.windowsphone.com/en-us/store/app/sensors-set/9037bee0-5112-47c2-996e-8875d75fc029
http://www.windowsphone.com/ja-JP/apps/b1fb5d00-b6cf-4db2-821d-473261bcc00b
http://www.windowsphone.com/ja-jp/store/app/%e4%bb%8a%e6%97%a5%e3%82%82%e6%ad%a9%e3%81%93%e3%81%86/d07dde48-9304-4c97-b9f5-63931ba319c5

=7

g‘fﬁﬂzd/(éﬂzcwzefef

Visual Clinometer (English)
v 2 7 VESLEF (Japanese)

Sound Clinometer (English)
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http://www.windowsphone.com/en-US/apps/959e05e0-a2b9-45fc-ae6a-098624547c71
http://www.windowsphone.com/ja-JP/apps/20d2ddba-eb83-44d6-a853-c412394bcc33
http://www.windowsphone.com/ja-jp/store/app/soundclinometer/37856de6-6c26-4c49-97b2-c7e1b035dbeb

11.3 Online books and article

Windows Phone 7, Beginning Silverlight Programming
~Accelerometer and Sound~

81 pages pdf book. (29 June 2012)

This book is written about an accelerometer with the sound.
Download the Book

Windows Phone /

Siverlight Programming
Accelerometer and Sound
3 Samples and “Sound Clinometer”

Sei Yakushy

08

IMPRESS BUSINESS MEDIA CORPORATION "Software Developer's Think IT"
(M —oV vy A nRa—F o —%ffislz. 300 Y —H 7L

The Essence of XML Design
228 pages pdf book. (24 March 2010)
Download the Book

S
RRmUELE, RRADLE

PROJECT KySS ®



http://sei.seindesign.net/Book2/Default.aspx
http://sei.seindesign.net/Book2/Default.aspx
http://thinkit.co.jp/story/2012/06/29/3601
http://sei.seindesign.net/Book1_DL/Default.htm

Copyright

Trademarked names may appear in this book, Rather than use a trademark symbol
with every occurrence of a trademarked name.
I use these names only in an editorial fashion and to the benefit of the trademark

owner, with no intension of infringement of the trademark.

AECBEIN TV L2 ERERFEHRE, FEZFHEITIEHNTOHAEHLTEY, TOEIFE
ERETHIERHDOHDHILDTRHHY FEA,

Microsoft, Visual Studio, Visual Basic, Expression Studio, Silverlight (&, X[E Microsoft
Corportion DAXEH LUV ZDMDOEICE T HBHEIEF-FHETT ., TOM, XECE&HShTL
paitf, VATLA HREARE —RICZFHOBEREFLEEBEEHIETT . BEAXHIE, T OR
Y—JFRALELTEY FEA.

Please note that the developer without any warranty for the result of this

application.

AERBDT7 TV ERTITT D LICE>THELBRRICODEFEL TR, EEFZO—VYDEEZE
WhRFET. HoMLHITHELIEZE,
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