Microsoft ROBOTICS STUDIO

Robotics Studio

Robotics Studio , Robotics Studio
MSDN  ( )
, Robotics Studio PC
6(C#) - (Remotely

Connected Robots)



Fischertechnik

Robotics Studio

Microsoft ROBOTICS STUDIO

USB RF

Fschertechnik 16 Robo Interface(93293) ( Robotics Studio
8 Robo Interface ).
fischertechnik Robo Interface , PC fischertechnik
fischertechnik PC USB Robo Interface
USB fis chertechnik RF PC . (
AC ) Robo Interface Robotics Studio
PC Robo Interface PC )
Robotics Studio
Robo Interfac e (configuration file)
Robotics Studio
Bionic Walker RoboMobile

dsshost /p:50000 /t:50001 /m:"samples

Robotics Studio

\ config \ FischerTechnik.RoboMobile.manifest.xml"

/m:"samples\ config \ RoboticsTutorial4.manifest.xml"

q  http://www.fischertechnik.de



http://www.fischertechnik.de/

Microsoft ROBOTICS STUDIO

iRobot Create Roomba

PC Bluetooth
iRobot Roomba Create . Robotics Studio iRobot
Roomba Create PC
4(C#)- Drive - By- Wire ,
. PC COM
SerialPort
Bluetooth , outbound
, Robotics Studio
DSS
iRobot SCI iRobot

dsshost /p:50000 /t:50001 /m:"samples \ config \ iRobot.manifest.xml"

4(C#)- Drive - By Wire

dsshost /p:50000 /t:50001 /m:"samples \config \ iRobot.Drive.manif est.xml|"

/m:"samples\ config \ RoboticsTutorial4.manifest.xml"

dsshost /p:50000 /t:50001 /m:"samples \ config \ iRobot.DriveDashboard.manifest.xml"

q http://www.irobot.com

q  http://Awww.roombadevtools.com



LEGO Mindstorms RERobotics Inventions

LEGO Mindstorms Robotics Studio

LEGO RIS 2.0

LEGO CD RIS 2.0 98,
LEGO

, XP Robotics Studio

Microsoft ROBOTICS STUDIO

ME XP

LEGO Mindstorms

LEGO Mindstorms RIS 2.0 , LEGO 1~2
XP , LEGO RIS Software PC
LEGO Download RIS20XPPatch.exe
Hyper Threading(HT) PC , IR
LEGO . Towerl64
LEGO
LEGO RIS 2.0
USB LEGO (IR) ,
LEGO RIS 2.0 Programs LEGO RIS 2.0
topmenu option Run
A , IR RCX  (brick)
LEGO RCX LEG(
The Constructopedia 4



Microsoft ROBOTICS STUDIO

7 RCX ( LEGO )

7 RCX (3~4 )

] 4 . RCX IR

LED

] , LEGO RCX 5

q RCX ,
RIS 2.0

XP Express 2005 Edition
.NET 2.0 . RIS 2.0

98 XP . 2000 2003
Server . Mindstorms RIS 2.0

XP

, LEGO Mindstorms Software Development Kit(SDK) 2.5

LEGO
Mindstorms SDK RCX , Robotics Studio
RCX
LEGO Mindstorms LEGO Robotics Studio
LEGO Mindstorms Robotics Studio
] LEGO IR . , Toshiba
Protege 3500 Tablet PC IR



Microsoft ROBOTICS STUDIO

§ LEGO Mindstorms RIS 2.0

PC IR . Towerl64.exe
7 RCX , LEGO
PC RCX
LEGO IR ( )
RCX PC ,
, RCX

IR Robotics Studio
] (Communications latency) .

RCX PC

, RCX

1 (Losing commands.
q (Setting the sensor type ).
1

PC



LEGO Mindstorms NXT

LEGO Mindstorms NXT LEGO 32

USB Bluetooth
Robotics Studio
NXT Combined Motor Control
Blueto oth
Robotics Studio
PC

NXT Intelligent Brick

PC Bluetooth NXT

PC

Bluetooth )

1. Bluetooth

2. Add a new connection

3. )
4, Bluetooth COM
LPT) NXT COM
LEGO NXT
Robotics Studio NXT
PC NXT
NXT

NXT

Microsoft ROBOTICS STUDIO

PC NXT Intelligent

LEGO NXT
LEGO
LEGO NXT
Bluetooth
Bluetooth
Bluetooth
Bluetooth
PC Bluetooth
COM NXT
outbound
, Bluetooth Ports(COM &
i &y OuUouU
i éy OUoU Y
NXT
NXT



LEGO NXT
. NXT

é MSRSY

12
—
(D

& WISRSY NXT

(23
—
™

Robotics
samples Platforms \ LEGONXTResources MSRS006.rbt
=4V:\7:XefeXe}

mstrs.rbt
Read3.rbt
MOD.rbt
GtrThan=.rbt
LessThan=.rbt
SendMsg.rbt
DualThresh.rbt

Process.rbt

=A =2 =4 =4 -4 =4 -4 -4

Microsoft ROBOTICS STUDIO

. Bluetooth
Robotics Studio NXT

. LegoNxt

Studio

. msrs.rbt



( Configuring Sensors )

NXT . Robotics
Studio NXT
Touch Binary touch sensor 0-1 Sensor 1, 2,3,4
Sonar Ultrasonic range sensor 0-250 Sensorl, 2, 3,4
Sound Sound sensor 0-100 Sensor 1,2, 3,4
LightOn | Light sensor withred LED on | 0-100 Sensor 1,2, 3,4
LightOff | Light sensor with red LED 0-100 Sensor 1, 2,3,4
off
Angle Motor shaft angle -2147483647 to Motor 1, 2, 3
+2147483647
Encoder | Sampled down motor angle User specified. 2 - | Motor 1, 2, 3
360
Button NXT control buttons 0-1 Right, Left, and Enter
Buttons
Null No sensor connected N/A All
(threshold)
Threshold 1 Threshold 2
& L 4
Threshold 1 Threshold 2
€ * ® >
: (threshold )

Thresholds 1 &2

€ ® >
NXT 2 angle sensor encoder
( null’ ). angle sensor
360 (-
2147483647 +2147483647). encoder ( (ticks))



Microsoft ROBOTICS STUDIO

2 360 . 360
, NXT encoder
6  NXT encoder
(Explorer)
LegoNxtBrickService( ) , COM
LegoNxtBrickService IE
Ef LegoNXxtBrickService . COM
0 LegoNxtBrickService COM
COM  (Tutorials 3 4 )
LegoNxtBrickService
L} NX— )

Robotics Studio NXT (Connecting NXT to Microsoft Robotics Studio )

¥ LEGO NXT CTP . PC NXT
Bluetooth PC Bluetooth

NXT ,PC

, . COM

j/ Bluetooth Connection Successful

Bluetooth device 'MXT' is connected to the 'Bluetooth Serial
Port' service on this computer, COM11,

% 11:01 AM

x A 9~

o O0O60hedOGE Gut Y

Qe

EAEE Yéiéy

Robotics Studio LEGO NXT

dsshost /p:50000 /t:50001 /m:"samples \ Config\ LEGO.NXT.Brick.manifest.xml"

MSRS NXT
COM (o )

, URL
http://mycomputer:50000/legonxt/264ce902 -c082 42f9- 8626 0d52c3133d5¢c

10


http://mymachine:50000/legonxt/0bcbf164-c568-43c5-a9e3-61d47a541a24

Microsoft ROBOTICS STUDIO

/legonxt/ GUID . ,
COM Connect . config.txt
NXT .

L} NXT robot. . NXT

Explorer

Qe - © - X [E] €0 | POsearen Jlgravoes €@ (2- 42 = - LK B

Agdeess | 0B2-92F9-8626-0252c3133dSc ~ Go Lnks >
~
Lego NTX RAVV XML

Description: Lego AITX Senice interface

Configuration Sensor Inputs
COM Pont {u}

Sensor Port

Sensor Configuration 1 o
Type [Touch '~ 2 o
Lows Threshold o ] 3 o
‘ High Threshold o ] 4 o
External Range (==}
Type [7$9994 = flotor Port
, Low Threshold [20 ] a o
High Threshold |20 ] = -
External Range < o
Type Button Port
Lowr Thresheld |
3 | High Threshold [3e ] Eishtei0
Extemal Range (] Lefiig0
= — Enter O
Type [Sonar &
4 Low Threshold G | Battery Voltage o
High Threshold 250 |
Externsal Range —_

Motor Qutputs

Motor Configuration
fotor Port

Type [Encoder & :
Low Threshold o ] Ao | St
A High Threshold o ] B0 | [(Set]
Extemal Range i | c o | Set
Ticks Per Revolution & ] [~ Stop [ _Set Al Motors )
Tyve Angie ]
Low Threshold 0 : l
B High Threshold o |
External Rangs i |
Ticks Per Revolution & I
Type Encoder ~
Lows Threshold o 1
€ High Threshold o ]
Extermnal Range [ |
Ticks Per Revolution 5 ]
Button Configuration
Right Typ= Mo~
Left Type raull ~
Enter Type - Button ~
[ Reset | [ Connect |
~
< >
#2] Dooe “.J Local ntranet

11



Microsoft ROBOTICS STUDIO

NXT PC
COM NXT , NXT
Bluetooth ,
config.txt
AOa o OO0u
, NXT ,
NXT
Bluetooth
1 NXT
0 NXT brick
COM , LegoNxtService
0 NXT
1‘[ L
0 NXT -
null ).
T PC NXT  Bluetooth
0 Bluetooth (disable) (enable)

12



NXT
NXT

=A =2 =4 =4 4 =4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 A -4

Microsoft ROBOTICS STUDIO

o PC

0 NXT Bluetooth

0 Bluetooth CD

0]

0] Robotics Studio Hardware Configuration and Troubleshooting

Sensor port 1 sensor type
Sensor port 1 threshold 1
Sensor port 1 threshold 2
Sensor port 2 sensor type
Sensor port 2 threshold 1
Sensor port 2 threshold 2
Sensor port 3 sensor type
Sensor port 3 threshold 1
Sensor port 3 threshold 2
Sensor port 4 sensor type
Sensor port 4 threshold 1
Sensor port 4 threshold 2
Motor port 1 sensor type

Motor port 1 threshold 1

Motor port 1 threshold 2

Motor port 2 sensor type

Motor port 2 threshold 1

Motor port 2 threshold 2

13


http://forums.microsoft.com/msdn/showforum.aspx?forumid=1428&siteid=1

= =4 =4 =4 -4 -4

Motor port 3 sensor  type
Motor port 3 threshold 1
Motor port 3 threshold 2
Right button sensor type
Left button sensor type

Center button sensor type

, NXT

0 | Null Sensor not connected N/A All 0
0
0
1 | Angle Motor shaft angle -2147483647 to Motor 1, 2, 3 1
+2147483647 threshold 1
threshold 2
2 | Button NXT control buttons 0-1 Right, Left, 2
Enter Button
3 | Encoder | Sampled down motor| User specified. 2 - | Motor 1, 2, 3 3
angle 360 0
Ticks per
revolution
4 | LightOn | Light sensor with LED 0-100 Sensor 1, 2, |4
on 3,4 threshold 1
threshold 2
5 | Sonar Ultrasonic range 0-250 Sensor 1, 2, |5
sensor 3,4 threshold 1
threshold 2
6 | Sound Sound sensor 0-100 Sensor 1, 2, |6
3,4 threshold 1
threshold 2
7 | Touch Binary touch sensor 0-1 Sensor 1, 2, 7
3,4 0
0
8 | LightOff | Light sensor with LED 0-100 Sensor 1, 2, |4
off 3,4 threshold 1
threshold 2
NOTE: (threshold ) 1 2
1 2 . NXT
ParseConfig

14



= =4 =4 -4 -2

Output:

port 1 touch sensor

port 2 sonar sensor 30cm

port 3 light sensor 50 60
port 4

motor 1 angle sensor 100 200
motors 2 3 6 encoder
NXT

osoft' ROBOTICS STUDIO

15



NXT

<Sensor Type> <Sensor Port> <Value>

10 ASCII

PC

Microsoft: ROBOTICS STUDIO

16



Microsoft ROBOTICS STUDIO

LEGO NXT

LEGO NXT

Robotics Studio MotorTest

cd samples
dssnewservice /s:MotorTest
cd MotorTest

MotorTest.csproj

1:
Motortest.manifest.xml
1. xmins
xmlns:motor=http://schemas.microsoft.com/robotics/2006/05/motor.html
xmins:leg http://schemas.microsoft.com/robotics/2006/05/legonxt.html
2. </CreateServicelist> LEGO.NXT.Tribot.manifest.xml

LEGOMotorSample CreateMotorTestManifest

<!-- Start LegoNXT Brick -- >

<ServiceRecordType>

<dssp:Contract>http://schemas.microsoft.com/robotics/2006/05/legonxt.html</dss
p:Contract>
<dssp:PartnerList>
<!-- Initial LegoNXT config file - >
<dssp:Partner>
<dssp:Service>LEGO.NXT.Brick.Config.xml</dssp:Service>
<dssp:Name>dssp:StateService</dssp:Name>
</dssp:Partner>

</dssp:Par tnerList>

17


http://schemas.microsoft.com/robotics/2006/05/motor.html
http://schemas.microsoft.com/robotics/2006/05/legonxt.html

<Name>lego:Brickl</Name>

</ServiceRecordType>

<Name>lego:Brick1l</Name>

<!-- Start Lego Motor A -- >

<ServiceRecordType>

<dssp:Contract> http://schemas.microsoft.com/2006/06/legonxtmotor.html</dssp:Co
ntract>
<dssp:PartnerList>
<dssp:Partner>
<dssp:Service>LEGO.NXT.MotorA.Config.xml</dssp:Service>
<dssp:Name>dssp:StateService</dssp:Name>
</dssp:Partner>
<dssp:Partner>
<dssp:Name>lego:Brickl</dssp:Name>
</dssp:Partner>
</dssp:PartnerList>
<Name>motor:MotorA</Name>

</ServiceRecordType>

0
<dssp:Contract> http://schemas.microsoft.com/2006/06/legonxtmotor.html
</dssp:Contract>
0
<Name>motor:MotorA</Name>
0
LEGO.NXT.MotorA.Config.xml
0 Brickl

<dssp:Partner><dssp:Name>lego:Brick1</dssp:Name></dssp:Partner>

18



<I-- Start Lego MotorB -- >

<ServiceRecordType>

<dssp:Contract>http://schemas.microsoft.com/2006/06/legonxtmotor.htmi</dssp:Co
ntract>
<dssp:PartnerList>
<dssp:Partner>
<dssp:Service>LEGO.NXT.MotorB.Config.xmlfdssp:Service>
<dssp:Name>dssp:StateService</dssp:Name>
</dssp:Partner>
<dssp:Partner>
<dssp:Name>lego:Brickl</dssp:Name>
</dssp:Partner>
</dssp:PartnerList>
<Name>motor:MotorB</Name>

</ServiceRecordType>

<I-- Start Lego MotorC -- >

<ServiceRecordType>

<dssp:Contract>http://schemas.microsoft.com/2006/06/legonxtmotor.htmi</dssp:Co
ntract>
<dssp:PartnerList>
<dssp:Partner>
<dssp:Service>LEGO.NXT.MotorC.Config.xml</dssp:Service>
<dssp:Name>dssp:StateService</dssp:Name>
</dssp:Partner>
<dssp:Partner>
<dssp:Name>lego:Brickl</dssp:Name>
</dssp:Partner>
</dssp:PartnerLi st>
<Name>motor:MotorC</Name>

</ServiceRecordType>

<ServiceRecordType> ...motortest.html partnerlist

<ServiceRecordType>

19



<dssp:Contract>http://schemas.tempuri.org/2006/10/motortest.htmli</dssp:Contrac
>
<dssp:PartnerList>
<dssp:Partner>
<dssp:Name>motor:MotorA</dssp:Name>
</dssp:Partner>
<dssp:Partner>
<dssp:Name>motor:MotorB</dssp:Name>
</dssp:Partner>
<dsspPartner>
<dssp:Name>motor:MotorC</dssp:Name>
</dssp:Partner>
</dssp:PartnerList>

</ServiceRecordType>

Motortest.manifest.xml

<Manifest

xmlns="http://schemas.microsoft.com/xw/2004/10/manifest.html"
xmlIns:dssp="http://schemas.microsoft.com/xw/2004/10/dssp.html"
xmlIns:motor="http://schemas.microsoft.com/robotics/2006/05/motor.html"
xmlIns:lego="http://schemas.microsoft.com/ro  botics/2006/05/legonxt.html"
>

<CreateServicelList>

<ServiceRecordType>

<dssp:Contract>http://schemas.tempuri.org/2006/10/motortest.htmi</dssp:Contract>
<dssp:PartnerList>
<dssp:Partner>
<dssp:Name>motor:MotorA</dssp:Name>
</dssp:Partner>
<dssp:Partner>
<dssp:Name>motor:MotorB</dssp:Name>
</dssp:Partner>
<dssp:Partner>

<dssp:Name>motor:MotorC</dssp:Name>



</dssp:Partner>
</dssp:PartnerList>

</ServiceRecordType>

<!-- Start LegoNXT Brick -- >

<ServiceRecordType>

<dssp:Contract>http://schemas.microsoft.com/robotics/2006/05/legonxt.html</dssp:Contract
>
<dssp:PartnerList >
<!-- Initial LegoNXT config file - >
<dssp:Partner>
<dssp:Service>LEGO.NXT.Brick.Config.xml</dssp:Service>
<dssp:Name>dssp:StateService</dssp:Name>
</dssp:Partner>
</dssp:PartnerList>
<Name>lego:Brickl</Name>

</ServiceRecordType>

<!-- Start Lego Motor A -- >

<ServiceRecordType>

<dssp:Contract>http://schemas.microsoft.com/2006/06/legonxtmotor.html</dssp:Contract>
<dssp:PartnerList>
<dssp:Partner>
<dssp:Service>LEGO.NXT.MotorA.Config.xml</dssp:Service>
<dssp:Name>dssp:StateService</dssp:Name>
</dssp:Partner>
<dssp:Partner>
<dssp:Name>lego:Brick1</dssp:Name>
</dssp:Partner>
</dssp:PartnerList>
<Name>motor:MotorA</Name>

</ServiceRecordType>

21



<l-- StartLego MotorB -- >

<ServiceRecordType>

<dssp:Contract>http://schemas.microsoft.com/2006/06/legonxtmotor.html</dssp:Contract>

<dssp:PartnerList>
<dssp:Partner>
<dssp:Service>LEGO.NXT.MotorB.Config.xml</dssp:Service>
<dssp:Name>dssp:StateService</dssp:Name>
</dssp:Partner>
<dssp:Partner>
<dssp:Name>lego:Brick1l</dssp:Name>
</dssp:Partner>
</dssp:PartnerList>
<Name>motor:MotorB</Name>

</ServiceRecordType>

<!-- Start Lego MotorC -- >

<ServiceRecordType>

<dssp:Contract>http://schemas.microsoft.com/2006/06/legonxtmotor.htmi<
<dssp:PartnerList>
<dssp:Partner>
<dssp:Service>LEGO.NXT.MotorC.Config.xml</dssp:Service>
<dssp:Name>dssp:StateService</dssp:Name>
</dssp:Partner>
<dssp:Partner>
<dssp:Name>lego:Brickl</dssp:Name>
</dssp:Partner>
</dssp:PartnerList>
<Name>motor:MotorC</Name>

</ServiceRecordType>

</CreateServiceList>

</Manifest>

/dssp:Contract>

22



1 Legonxt.y2006.mO05.proxy

1 Legonxtservices.y2006.m06.proxy

1 RoboticsCommon.proxy
Motortest.cs using
using lego = Microsoft.Robotics.Services.LegoNxt.Proxy;
using motor = Microsoft.Robotics.Services.Motor.Proxy;

using legomotor = Microsoft.Robotics.Services.LegoN xt.Motor.Proxy;

_mainPort partner

private MotorTestOperations _mainPort = new MotorTestOperations();

[Partner(motor.Contract.ldentifier + ":MotorA",
Contract = legomotor.Contract.ldentifier,
Optional = false,
CreationPolicy = PartnerCreationPolicy.UsePartnerListEntry)]

private motor.MotorOperations _motorA = new motor.MotorOperations();

[Partner(motor.Contract.ldentifier + ":MotorB",
Contract = legomotor.Contract.ldentifier,
Optional = false,
CreationPolicy = PartnerCreationPolicy.UsePartnerListEntry)]

private motor.MotorOperations _motorB = new motor.MotorOperations();

[Partner(motor.Contract.lden tifier + ":MotorC",

Contract = legomotor.Contract.ldentifier,

23



Microsoft ROBOTICS STUDIO

Optional = false,
CreationPolicy = PartnerCreationPolicy.UsePartnerListEntry)]

private motor.MotorOperations _motorC = new motor.MotorOperations();

"name" . motor.Contract.ldentifier +
":MotorA" <Name>motor:MotorA</Name>

cs motor.Contract.ldentifier Roboticscommon.proxy
public const string Identifier =

"http://schemas.microsoft.com/robotics/2006/05/motor.html";

motor

xmlns:motor="http://schemas.microsoft.com/robotics/2006/05/motor.htm|"

4: Get
Get
1. Motortesttypes.cs , Counter
[DataContract()]
public class MotorTestState
{
[DataMember]
public int Counter;
}
2. Motortest.cs . Get Exclusive

[ServiceHandler(ServiceHandlerBehavior.Exclusive)]

public virtual IEnumerator<iTask> GetHandler(Get get)

24



3. Get

public virtual IEnumerator<ITask> GetHandler(Get get)

{

_state.Counter++;

if (_state.Counte r==1)

{
__motorA.SetMotorPower(new motor.SetMotorPowerRequest(1.0));

}

else if (_state.Counter == 2)

{
_motorA.SetMotorPower(new motor.SetMotorPowerRequest(0.0));
_motorB.SetMotorPower(new motor.SetMotorPowerRequest(1.0));

}

else if (_state.Counter == 3)

{
__motorB.SetMotorPower(new motor.SetMotorPowerRequest(0.0));
_motorC.SetMotorPaver(new motor.SetMotorPowerRequest(1.0));

}

else if (_state.Counter == 4)

{
_motorC.SetMotorPower(new motor.SetMotorPowerRequest(0.0));
_state.Counter = 0;

}

get.ResponsePort.Post(_state);

yield break;

}
NXT PC
F5
LEGO NXT
Motortest Motor config

25
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dir lego.nxt.motor*10/19/2006 07:00 AM 848 LEGO.NXT.MotorA.Config.xml
10/19/2006 07:07 AM 848 LEGO.NXT.MotorB.Config.xml

10/19/2006 07:07 AM 848 LEGO.NXT.MotorC.Config.xml

Motor B Motor C identifier 2 3

notepad LEGO.NXT.MotorB.Config.xml

<|dentifier>2</ldentifier>

notepad LEGO.NXT.MotorC.Config.xml

<|dentifier>3</ldentifier>

LEGO
http://localhost:50000/motortest

26
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KHR1

KHR1 Kondo KHRL DSS

> Robotics Studio

DssHost )

dsshost /p:50000 /m:"samples \ config \ khrlservice.manifest.xml"

Initializing Dss Node with manifesfile:///C:/mri/config/khrlservice.manifest.x

(IE) , Address URI

http://localhost:50000/khr1

KHR1 . XML
URI

http://localhost:50000/khr1/raw

3: KHR1
KHR1
9 KHR1 COM
T 2
o ID.
o} (Speeq.
o 12 ( )
4: KHR1
KHR1
KHR1

ml

27


http://localhost:50000/khr1/raw

1 PlayMotion-

1 SetServoPosition -1

5: KHR1

KHR1

2.

3. Change

(Motion) Play
Sleep Motion
KHR1
Read
6:
Kondo KHR1 . Kondo

0 1 Left Shoulder

Microsoft ROBOTICS STUDIO

180

28
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Microsoft ROBOTICS STUDIO

Left Elbow
Left Wrist

Head
Right Shoulder
Right Elbow

© 00 N oo o b~ w N

Right Wrist

Left Pelvis
Left Hip
Left Knee
Left Ankle
Left Foot

Right Pelvis
Right Hip

© 00 N oo o b~ W N P

Right Knee

=Y
o

Right Ankle
11  Right Foot
12
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MobileRobots Pioneer P3DX

P3DX Robotics Studio
. P3DX Robotics Studio DSS
Deploy  (DssDeploy.exe) 5 (C#) Explorer
(deploy)

Robotics Studio

dssdeploy /p /Im:"samples \ config \ explorer.manifest.xml" ExplorerDeployment.exe

(ExplorerDeployment.exe) PC
DOS

dssdeploy /u /t:"C: A\ MSRS" ExplorerDeployment.exe

C: \MSRS

P3DX Explorer DOS

cd /d C: \MSRS
dsshost /p:50000 /t:50001 /m:"  samples config \ explorer.manifest.xml"

SICK Laser Range Finder . 1,2

30



1(C#) A

Robotics Studio

y X :> My Tutonalt
- Service

1

, . The DssNewService

Software Services Pro tocol(DSSP)

1. Robotics Studio

0 1
Robotics Studio
2. Samples
cd samples
3. DssNewsService [/service:MyTutoriall
MyTutoriall

dssnewservice /service: MyTutoriall

4, MyTutoriall

Microsoft ROBOTICS STUDIO

- the bumper was pressed,

Robotics Studio,

Decentralized

31



Microsoft ROBOTICS STUDIO

5. C# MyTutoriall

1. DLL (proj ect reference

2. using

3.

, Strongly typed
1:
DssNewService MyTutorial , DLL
RoboticsCommon

. Robotics Common DLL

RoboticsCommon.Proxy.dll

RoboticsCommon.Proxy.dll File

2. .NET , RoboticsCommon.Proxy

RoboticsCommon

MyTutoriall.cs ContadSensor

using

using bumper = Microsoft.Robotics.Services.ContactSensor.Proxy;

2:

MyTutoriall

ContactSensorArrayOpearations , Partner

. _mainPort

[Partner("bumper", Contract = bumper.Contract.ldentifier,
CreationPolicy = PartnerCreationPolicy.UseExisting)]

private bumper.ContactSensorArrayOperations _bu mperPort =

)

new

32
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bumper.ContactSensorArrayOperations();

, MyTutoriall ,
MyTutoriall.manifest.xml
LEGO NXT
, Robotics Studio
\ Samples Config\ .MotorTouchSensr.manifest.xml
Debug
Command Line Arguments
/p:50000 /t:50001 /m:"samples/MyTutoriall/MyTutoriall.manifest.xml"
/p:50000 /t:50001
/m:"samples/MyTutoriall/MyTutoriall.manifest.xml"
/m:"samples/config/LEGO.NXT.MotorTouchSensor.manifest.xml"
samples RoboticsTutorials \ Tutoriall \ CSharpRoboticsTutoriall.csproj
Debug Command Line Arguments
RoboticsTutoriall.manifest.xml
/p:50000 /t:50001 /m:"samples/config/Roboti csTutoriall.manifest.xml"

/m:"samples/config/LEGO.NXT.MotorTouchSensor.manifest.xml"

3:
Start() . Start() ( )
Start()
Start() SubscribeToBumpers

SubscribeToBumpers

/[ Start listening for bumpers.

SubscribeToBumpers();

33



Sart() base.Start DssNewService
4.
Start() SubscribeToBumpers()

/Il <summary>

/Il Subscribe to the Bumpers service

/Il <[summary>

void SubscribeToBumpers()

{
/I Create the bumper notification port.
bumper.ContactSensorArrayOperations bumperNotificationPort

bumper.ContactSensorArrayOperations();

/[ Subscribe to the bumper service, receive notifications on
bumperNotificationPort.

__bump#ePort.Subscribe(bumperNotificationPort);

/I Start listening for updates from the bumper service.
Activate(
Arbiter.Receive<bumper.Update>

(true, bumperNatificationPort, BumperHandler));

}
SubscribeToBumpers()
ContactSensorArrayOperations
bumper.ContactSensorArrayOperations bumperNotificationPort =

bumper.ContactSensorArrayOperations();

__bumperPort . bumperNotificationPort

__bumperPort.Subscribe(bumperNotificationPort)

new

the

new
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Activate() . Activate()
(arbiter)

Receive

Activate(
Arbiter.Receive<bumper.Update>

(true, bumperNatificationPort, BumperHandler));

BumperHandler

5:

MyTutoriall.cs BumperHandler()
BumperHandler()

/Il <summary>

/Il Handle Bumper Notifications

/Il </[summary>

/Il <param name="notification">Update notification</param>

private void BumperHandler(bumper.Update notification)

{
if (notification.Body.Pressed)
Loglnfo(LogGroups.Console, "Ouch - the bumper was pressed.");
}
MyTutoriall , , (F5 )

Ouch = the bumper was pressed.

ouch - the bumpeér was pressed.

Ouch - the bumper was pressed,

2 -

samples RoboticsTutorials \ Tutoriall \ CSharp
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2(C#) A
1(C#)
1
1(C#H)
MyTutoriall
MyTutorial2 SO
“ ey ‘ \" /
. 4
1 -
1:
1(C#) RoboticsCommon.Proxy
1
MyRoboticsTutoriall
RoboticsCommon.Proxy
MyRoboticsTutoriall.cs using
DLL Microsoft.Robotics.Services.Motor.Proxy (motor)

using motor = Micr osoft.Robotics.Services.Motor.Proxy;

MyTutoriall

MotorOperations ,

[Partner("motor", Contract = motor.Contract.ldentifier, CreationPolicy =
PartnerCreationPolicy.UseEXxisting)]

private motor.MotorOperations _motorPort = new motor.MotorOperations();

2:

MyTutoriall
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/Il <summary>

/Il Subscribe to notifications when bumpers are pressed
/Il </[summary>

void SubscribeToBumpers()

{

/I Create bumper notification port

bumper.ContactSensorArrayOperations bumperNotificationPort new

bumper.ContactSensorArrayOperations();

/I Subscr ibe to the bumper service, send notifications to bumperNatificationPort

__bumperPort.Subscribe(bumperNotificationPort);

/I Start listening for Bumper Replace notifications
Activate(
Arbiter.Receive<bumper.Update>

(true, bum perNotificationPort, BumperHandler));

MyTutoriall

MyTutoriallTypes.cs StateType
. StateType ,

bool MotorOn

[DataContract]

public class RoboticsTutorial2State

{
[DataMember]

public bool MotorOn;

(BumperHandler) MotorOn
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/Il <summary>

/Il Handle Bumper Notifications

/Il </[summary>

/Il <param name="notification"></  param>

private void BumperHandler(bumper.Update notification)

{

string message;

if (Inotification.Body.Pressed)

return;

I/l Toggle the motor state

_state.MotorOn =!_state.MotorOn;

/I Create a motor request

motor.SetMotorPowerRequest motorRequest = new motor.SetMotorPowerRequest();

if (_state.MotorOn)

{
/I Set the motor power on
motorRequest. TargetPower = 1.0;

message = "Motor On";

else

/I Set the m otor power off

motorRequest. TargetPower = 0.0;

message = "Motor Off";

/I Send the motor request

_motorPort.SetMotorPower(motorRequest);

/I Show the motor status on the console screen

LogInfo(LogGroups.Console, message);
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BumperHandler

1.
, BumperHandler
2. , BumperHandler
3. , BumperHandler SetMotorPower
0% 100%
4. BumperHandler SetMotorPower
5.

samples RoboticsTutorials \ Tutorial2 \ CSharpRoboticsTutorial2.csproj

RoboticsTutorial2.manifest.xml

- port:50000 -tcpport:50001 - manifest:"samples \ Canfig \ RoboticsTutorial2.manifest.xml" -

manifest:"samples \ config \ LEGO.NXT.MotorTouchSensor.manifest.xml"

MyTutorial2 , , (F5 )

Motor On
Motor Off
Motor On
Motor Off

samples RoboticsTutorials \ Tutorial2 \

39



3(c#

Robotics Studio

At My Tutoriald
: i Service

Microsoft ROBOTICS STUDIO

samples RoboticsTutorials \ Tutorial3 \ CSharp

RoboticsTutorial3.csproj

RoboticsCommon.Proxy.dll . DLL

Random Wander

5(C#)
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Solution Explorer - Solution 'Robotics...
23 E
j Solution 'RoboticsTutorial3' {1 project)
= .@ RoboticsTutorial3
----- /=d| Properties
- |y References
. e 3 Cer.Core
- DssBase
i« DssRuntime
o+ mscorlib
Sk oboticsCommon, Proxy
o 0 System
“ 3 System.Xml
- [ Config
. 4] AssemblyInfo.cs
- ] RoboticsTutorial3.cs
... ] RoboticsTutorial3Types.cs

2 - RoboticsCommon.Proxy.dll
RoboticsTutorial3.cs
1:
RoboticsTutorial3.cs using

using contactsensor = Microsoft.Robotics.Services.ContactSensor.Proxy;
using drive = Microsoft.Robotics.Services.Drive.Proxy;

using motor = Microsoft.Robotics.Services.Motor.Proxy;

[Partner("Bumper",

Contract = contactsensor.Contract.|dentifier,

CreationPolicy = PartnerCreationPolicy.UseExisting)]
contactsensor.ContactSensorArrayOperations _contactSensorPort

contactsensor.ContactSensorArrayOperations ();

[Partner("Drive",
Contract = drive.Contract.ldentifier,
CreationPolicy = PartnerCreationPolicy.UseExisting)]

drive.DriveOperations _drivePort = new drive.DriveOperations();

new
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PartnerCreationPolicy

CreationPolicy = PartnerCreationPolicy UseExisting

ContactSensorArray
, (alternate contract )
(LegoRCX Bumper )

Robotics Studio

/I target port for bumper notifications
contactsensor.ContactSensorArrayOperations _contactNotificationPort = new

contactsensor.ContactSensorArrayOperations();

SubscribeToBumperSensors() Start()

/Il < summary>
/Il Service Start
/Il </[summary>

protected override void Start()

{
/I Listen on the main port for requests and call the appropriate handler.
// Publish the service to the local Node Directory
base.Start();
SubscribeToBumperSensors();
}

/Il <summary>
/I Subscribe to sensors and send notifications

/Il to BumperNotificationHandler
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/Il <[summary>
void SubscribeToBumperSensors()

{

_contactSensorPort.Subscribe(_contactNotificationPort);

/[ attach h  andler to update notification on bumpers
Activate(Arbiter.Receive<contactsensor.Update>(true, _contactNatificationPort,

BumperNotificationHandler));

}

SubscribeToBumperSensors() _contactSensorPort

TurnAndGoBackwards
TurnAndGoForward

/Il <summary>
/Il Handler for Contact Sens  or Notifications
/Il </[summary>
/Il <param name="updateNoatification"></param>
void BumperNotificationHandler(contactsensor.Update updateNotification)
{
/I Since we are writing a generic wander service we dont really know
/I which bumper is front, s ide, rear etc. We expect a navigation service to be
tuned
/I to a robot platform or read configuration through its initial state.

/I here, we just assume the bumpers are named intuitively so we search by name

contactsensor.ContactSensor s = up dateNotification.Body;
if (s.Pressed)

return;

if (Istring.IsNullOrEmpty(s.Name) &&

s.Name.ToLowerlnvariant().Contains("front™))

Spawnlterator<double>( - 1,BackUpTurnAndMove);

return;
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if (Istring.IsNullOrEmpty(s.Name) &&

s.Name.ToLowerlnvariant().Contains("rear"))

Spawnlterator<double>(1,BackUpTurnAndMove);

return;

3: Turn Move

BackUpTurnAndMove

1. 1500 ms
2.
3.

Random _randomGen = new Random();

/Il <summary>
/Il Implements a simple sequential state machine that makes the robot wander
/Il </[summary>
/Il <param name="polarity">Use 1 for going forward, - 1 for going backwards</param>
[l <returns></returns>
IEnumerator<ITask> BackUpTurnAndMove(double polarity)
{
/I First backup a little.
yield return Arbiter.Receive(false,
StartMove(0.4*polarity),
delegate(bool result) { });

/I wait

yield return Arbiter.Receive(false, TimeoutPort(1500), delegate(DateTime t) { });

/I now Turn

yield return Arbiter.Receive(false,
StartTurn(),
delegate(bool result) { });
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Il wait

yield return Arbiter.Receive(false, TimeoutPort(1500), delegate(DateTime t) { });

/I now reverse direction and keep moving straight

yield return Arbiter.Receive(false,
StartMove(_randonGen.NextDouble()*polarity),
delegate(bool result) { });

/I done

yield break;

Port<bool> StartTurn()

{

Port<bool> result = new Port<bool>();
/[ start a turn
Spawnlterator<Port<bool>>(result, RandomTurn);

return result;

Port<bool> StartMove(double powerLevel)

{

Port<bool> result = new Port<bool>();
/[ start movement
Spawnlterator<Port<bool>, double>(result, powerLevel, MoveStraight);

return result;

IEnumerator<ITask> RandomTurn(Port<bool> done)

{

/[ we turn by issuing motor commands, using reverse polarity for left and right

/' We could just issue a Rotate command but since its a higher level function

/[ we cant assume (yet) all our implementations of differential drives support it
double randomPower = _randomGen.NextDouble();

drive.SetDrivePowerRequest setPower = new drive.SetDrivePowerRequest(randomPower,

- randomPower);
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bool success = false;
yield return
Arbiter.Choice(
_drivePort.SetDrivePower(setPower),
delegate(DefaultUpdateResponseType rsp) { success = true; },

delegate(W3C.Soap.Fault failure)

{
Il report error but report done anyway. we will attempt
/ to do the next step in wander behavior even if turn failed
LogError("Failed setting drive power");

i

done.Post(success);

yield break;

IEnumerator<ITask> MoveStraight(Port<bool> do ne, double powerLevel)
{
drive.SetDrivePowerRequest setPower = new drive.SetDrivePowerRequest(powerLevel,

powerLevel);

yield return
Arbiter.Choice(
_drivePort.SetDrivePower(setPower),
delegate(DefaultUpdateResponseType success) { done.Post(true); },

delegate(W3C.Soap.Fault failure)

{
I report error but report done anyway. we will attempt
/I to do the next step in wander behavior even if turn failed
LogError("Failed setting drive power");
done.Post(false);

b;

}
4 3

46



Microsoft ROBOTICS STUDIO

DssNewService LEGO NXT Tribot
Robotics
Studio \ Sample$ Config\ .manifest.xml
LEGO.NXT.TriBot )
/p:50000 /t:50001 /m:"samples \config \ LEGO.NXT.TriBot.manifest.xml|"
/m:"samples\ config \ RoboticsTutorial3.m anifest.xml"
Robotics Studio (

> > )

msbuild -v:m "samples\ RoboticsTutorials \ Tutorial3 \ CSharp RoboticsTutorial3.csproj"

, Robotics Studio

Robotics Studio ,

dsshost /p:50000 /t:50001 /m:"samples \ config \ RoboticsTutorial3.manifest.xml"

/m:"samples\ config \ MobileRobots.P3DX.Simulation.manifest.xml"

Alt - P(Menu/Physics)/Settings X]
Enable rigid body for de  fault camera /Tok]
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F2 (physics view )
4C#) 4 Ul (Drive - By-wire)
Robotics Studio

Drive - /simulateddifferentialdrive/.. &\ MyTutoriaI4 ?::'

<: Service l:.> X
| RN | = |

1 4
( ) ,

samples RoboticsTutorials \ Tutorial4 \ CSharp

RoboticsTutorial4.csproj

(¥ RoboticsTutorial4
#- |=d| Properties
#- |«3] References
L. ‘Q AssemblyInfo.cs
)] RoboticsTutorial4.cs
- |4} RoboticsTutorial4.manifest.xml
@ [E] RoboticsTutorial4Form.cs
b ) RoboticsTutorial4Types.cs

2- 4

RoboticsTutorial4.cs
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1:

RoboticsTutorial4Types.cs (operation)

RoboticsTutorial4Operations DssNewService 5

[ServicePort]

public class RoboticsTutorial4Operations : PortSet<
DsspDefaultLookup,
DsspDefaultDrop,
Get,
Replace,
Stop,
Forward,
Backward,
TurnLetft,
TurnRight>

(Body)
Stop (request)

public class Stop : Submit<StopRequest, PortSet<DefaultSubmitResponseType, Fault>>
{
public Stop()
: ba se(new StopRequest())

{

}
}
[DataContract]

public class StopRequest { }
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Submit<TBody TResponse> StopRequest
Stop . Stop ,
Forward, Backward, TurnLeft TurnRight
RoboticsTutorial4.cs RoboticsTutorial4
. Forward ForwardHandler

ForwardHandler

ForwardHandler EnableMotor

, ForwardHandler SetDrivePowerRequest

SetDrivePower _drivePort

[ServiceHandler(ServiceHandlerBehavior.Concurrent)]

public virtual IEnumerator<ITask> ForwardHandler(Forward forward)

{
if (!_state.MotorEnabled)
{
yield return EnableMotor();
}

/[ This sample sets the power to 75%.

/I Depending on your robotic hardware,

/I you may wish to change these values.

drive.SetDrivePowerRequest request = new drive.SetDrivePowerRequest();
request.LeftWheelPower = 0.75;

request.RightWheelPower = 0.75;

yield return Arbit  er.Choice(
_drivePort.SetDrivePower(request),
delegate(DefaultUpdateResponseType response) { },
delegate(Fault fault)
{

LogError(null, "Unable to drive forwards", fault);
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_drivePort
3

4

EnableMotor
MotorEnabled false , Forward, Backward, LeftTurn
RightTurn EnableMotor
EnableDrive (update)

Choice

private Choice EnableMotor()

{

drive.EnableDriveRequest request = new drive.EnableDriveRequest();

request.Enable = true;

return Arbiter.Choice(
_drivePort.EnableDrive(request),
delegate(DefaultUpdateResponseType response) { },
delegate(Fault fault)

{

LogError(null, "Unable to enable motor", fault);

NotifyDriveUpdate

(disabled ) . Start , NotifyDriveUpdate
Update

_drivePort.Subscribe(_driveNotify);
Activate(Arbiter.Receive<drive.Update>(true, _driveNotify, NotifyDriveUpdate));
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NotifyDriveUpdate update IsEnabled StateType
MotorEnabled . StateType Replace message

StateType RdoticsTutorial4Types.cs

private void NotifyDriveUpdate(drive.Update update)
{

RoboticsTutorial4State state = new RoboticsTutorial4State();

state.MotorEnabled = update.Body.IsEnabled,;

_mainPort.Post(new Replace(state));

2:

(WinForm
(invocation) ,
WinFormsServicePort

DsspServiceBase

RunForm

FormlInvoke .. Start

protected override void Start()

{
base.Start();
WinFormsServicePort.Post(hew RunForm(StartForm));
_drivePort.Subscribe(_driveNotify);
Activate(Arbiter.Receive<drive.Update>  (true, _driveNotify, NotifyDriveUpdate));
}
RunForm delegate

delegate System.Windows.Forms.Form

FormlInvoke

private System.Windows.Forms.Form StartForm()
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{
RoboticsTutorial4Form form = new RoboticsTutorial4Form(_mainPort);
Invoke(delegate()
{
PartnerType partner = FindPartner('Drive");
Uri uri = new Uri(partner.Service);
form.Text = s tring.Format(
Resources.Culture,
Resources.Title,
uri.AbsolutePath
)i
}
);
return form;
}

WinFormsServicePort Forminvoke

private void Invoke(System.Windows.Forms.MethodInvoker mi)

{

WinFormsServicePort.Post(new Forminvoke(mi));

Step2 . , _mainPort

3 - 4 Direction Dialog
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Stop

private void btnStop_Click(object sender, EventArgs e)
{

_mainPort.Post(new Stop());

Drop

protected override void OnClosed(EventArgs €)

{

_mainPort.Post(new DsspDefaultDrop(DropRequestType.Instance));

base.OnClosed(e);
}

4:
3
Sample$ Config .manifest.xml
3 DSS ,

dsshost /p:50000 /t:50001 /m:"samples \config \ MobileRobots.P3DX.Simulation.manifest.xml"

/m:"samples\ config \ RoboticsTutorial4.manifest.xml"
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5(C#)

Robotics Tutorial 5 (C#) - Using Advanced Services
6(C#) 1

Robotics Tutorial 6 (C#) - Remotely Connected Robots
7(C# A

Robotics Tutorial 7 (C#) - Speech and Vision in Robots

Microsoft ROBOTICS STUDIO
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http://msdn2.microsoft.com/en-us/library/bb483042(msdn.10).aspx
http://msdn2.microsoft.com/en-us/library/bb483043(msdn.10).aspx
http://msdn2.microsoft.com/en-us/library/bb608247(msdn.10).aspx

Robotics Samples

Microsoft GPS

Microsoft GPS Service

Text- To- Speech

B

Text- To Speech Service

Speech Recognition Sample

Simple Vision Sample

Vision Based Tracking Sample

WebCam Service

Windows

Windows Messages Sample

Atom/RSS

Atom/RSS Syndication Service Overview

Atom/RSS

SQL

5

Atom/RSS Syndication Service Tutorial

Storing, Retrieving, and Manipulating Data in a SQL Server

Microsoft ROBOTICS STUDIO
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http://msdn2.microsoft.com/en-us/library/bb483057(msdn.10).aspx
http://msdn2.microsoft.com/en-us/library/bb483029(msdn.10).aspx
http://msdn2.microsoft.com/en-us/library/bb483084(msdn.10).aspx
http://msdn2.microsoft.com/en-us/library/bb608250(msdn.10).aspx
http://msdn2.microsoft.com/en-us/library/bb608249(msdn.10).aspx
http://msdn2.microsoft.com/en-us/library/bb643226(msdn.10).aspx
http://msdn2.microsoft.com/en-us/library/bb483096(msdn.10).aspx
http://msdn2.microsoft.com/en-us/library/bb608253(msdn.10).aspx
http://msdn2.microsoft.com/en-us/library/bb643209(msdn.10).aspx
http://msdn2.microsoft.com/en-us/library/bb648747(msdn.10).aspx
http://msdn2.microsoft.com/en-us/library/bb643224(msdn.10).aspx

