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Introduction

Microsoft has showed interest in Robot field and released Robot programming language
and platform environment. MSRDS (Microsoft Robotics Developer Studio) - VPL(Visual
Programming Language) is the one of kind Robot application programming language.
Further, Microsoft is expecting MSRDS would be the most necessary Robot platform in the
future. MSRDS is newly designed, developed and is based on network programming
language, suggest innovative programming method with new concept. Also, MSRDS is
flexible with many other languages. It is suitable for hobbyist, academic and commercial
developers. By studying MSRDS with this tutorial, anyone can understand MSRDS and
RoboBuilder without difficulty. This also is the practical guide in order to understand
programming language and to be Robot developer.

Robot technology is changing so rapidly. State-of-art technology and new paradigm is
showed off everyday. Robot experts who can design and conduct the Robot development
are quite demanded nowadays. By these reasons,

“ROBOBUILDER” published MSRDS guide for RoboBuilder users.

VPL (Visual Programming Language) of MSRDS (Microsoft Robotics Developer Studio)
— (hereinafter, MSRDS-VPL) is the next generation programming language that anybody
who is interested in Robot can make various Robot application program on internet and
distributed network environment, and later on, Robot will take the lead in the universal,

circumstance, military, electric power field and grows faster.

Users can study, fun and learn the field of speech recognition or visual recognition with
RoboBuilder Robot by using MSRDS-VPL programming language.



RoboBuilder User Tutorial Structure

Chapter1. What is Robot?
In this chapter, it describes the history and types of Robot in order to understand it. By
doing this, user learns basic knowledge of Robot.

Chapter 2. RoboBuilder Introduction

In this chapter, it describes specification and component of the RoboBuilder.
For more information, please visit RoboBuilder official website
(http://www.robobuilder.net).

Chapter 3. Microsoft Robotics Studio(MSRDS) Introduction
In this chapter, it describes MSRDS background, summary and core technology in order to
have MSRDS understanding.

Chapter 4. Hardware installation and configuration
In this chapter, it describes RoboBuilder hardware structure and required parts for
operation.

Chapter 5. Software download and installation
In this chapter, it describes MSRDS, RoboBuilder service module and
RoboBuilder software downloading and installation.

Chapter 6. MSRDS - VPL development environment
In this chapter, it describes MSRDS-VPL structure and environment, so user learns basic
programming skills.

Chapter 7. Basic Activities
In this chapter, it describes MSRDS-VPL programming



Chapter 8. MSRDS-VPL Service Programming
In this chapter, it describes simple Robot application program by using MSRDS-VPL as
user learns MSRDS-VPL service.

Chapter 9. MSRDS-VPL RoboBuilder Service Programming
In this chapter, it describes RoboBuilder, such as sensors, motions by using MSRDS-VPL

service.

Chapter 10. RoboBuilder application
In this chapter, it describes developing the Robot application program and learns Robot

basic principle through several available sensors.



1. What is Robot?

Something that is moving itself gets huge attention from human, this is human’s instinct.
Therefore, it is no wonder that people are very much interested in Robot.

However, it is necessary to have wide range of engineering knowledge and experience in
order to study, design and maintain Robot. Therefore, let’s find out how Robot works, and
study the its structure and review the related technology, factors and principles. Also, see

the comparison of movements between Robot and Human.

1.1  Robot

The word “Robot" first appeared in the play “R.U.R (Rossum's Universal Robots)

from Karel Capek, Czech in 1920.

Capek expressed the relationship between technology growth and human society in a
pessimistic way in this play. The terms, “Robotics” was made from Isaac Asimov in March,
1942. In this book, Asimov had a positive aspect, not just negative aspect of Robot. In
this book, Asimov was set up as Robot has 3 basic laws to observe.

1) Arobot may not injure a human being or, through inaction, allow a human being to

come to harm.

2) A robot must obey orders given it by human beings except where such orders would conflict with
the First Law.

3) A robot must protect its own existence as long as such protection does not conflict with the First

or Second Law.

The definitions of Robot were addressed from various Robot-related organizations.
However, meanings of Robot are not consistent between people.

Nowadays, there is a few similarity between human and industrial Robots. In other words,
industrial robot does not have similar appearance, does not perform similar actions either.
Instead, Robot has one or more arms, and works in one spot. Future Robots will have
much more sense, intelligent and quality service technology, however, there still would be
the limitations, if you compare with human being. However, you can not deny that Robot is
getting intelligent like human beings as time goes by. Recently, Artificial intelligence and
Sensory perception technology is evolving quickly. By this reason, intelligent Robot will
be increased in the areas of applying industrial Robots.
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1.2 Origin of Robot

Except the early stage of human’s history, you will see the close correlation between Robot
and industrial situation, social issues, computers, mechanics, unversials if you just look at
the Robot’s recent history. From the Rossum’s Universal Robots (written by Karel Capek),
to Flash Gordon, Metropolis, Lost In Space, The Day The Earth stood still, I-Robot, Robot
even performs humans’ jobs, such as, R2,D2, C3PO, Robo Cop, | Robot.

Let’s find out the Intelligent Robot’s history in accordance with industrial growth and social
trend/paradigm.

A. Genesis ~ 1800s.

Robot has been evolved in accordance with human. You can find the source of Robot
was come from Adam and Eve, who is created by God.

The concept of Robot has been established through Leonardo da Vinci “Human body
golden section”, and progress of Robot was started from the origin of “Pinocchio”, which is
one of the famous traditional fairy tales.

After that, people made automatic dolls that opens door, or play the musical instrument in
the mid-century. These automatics dolls were decoration, or make people surprised or
show off it. This was a just play of mechanics engineer.



B. 1900s ~ 1930s

In 1900s, Tin Man in “the Wizard of Oz” was the chance to take the lead of intelligent Robot
age seriously. Robot culture was developed from German,
USA. This created various SF movies and “Superman”, who was hero in USA.

C. 1940s ~ 1960s

In 1940s, new paradigm of Robot business was showed of through World War Il, Japan
recovers a sense of inferiority as a defeated nation. Then, they created “ATOM” Robot,
which was a start point as a Robot strong power company.



D. 1970s ~ 1980s

“Mazinga Z” (Japanese Robot cartoon) was big hit in 1970s, and Robot research &
development was started from this moment. This generation’s Robot did regular or limited
job, such as moving object, welding or coating, etc.

The main Robot control technology in this period was “Position Control”.
Mostly, Robot was used on car product factory for improvement of productivity and
reliability, however, practical supply of Robot was peak around 1980s.

E. 1990s ~ 2005s

In this period, Robot which looks like human was evolved intelligently and quickly. The
Robot showed in the movie “Terminator”’, “Starwars” is coming close to us. The
entertainment and humanoid Robot technology of Japanese is very high and, some of
them are shown and positive response in the market.

In 1999, Not just AIBO of Sony, also ASIMO of Honda inaugurate the era of the Robot. In
Korea, Robot Cleaner and Public Helper Robot is how commercialized, 1 home 1 Robot
era is already here as general people can buy Robot Cleaner directly.



1.3 History of Intelligent Robot

The “Pinocchio” is the first fairy tale Robot and wooden doll who was created by ltaly
author "Carlo Collodi". “Pinocchio” is evolved to “PINO” Robot as time gone by one
century. It still gets huge attention from all of world kids.

B. The change of mobile Robot

10



In 1980s, Android Robot is shown just like human being, this brought to Robot character
industry actively. In 1982, the movie “ET” was huge impact in this industry. After that,
“Terminator”, “Robo Cop” was the symbol of cyber Robot. And the movie “Starwars” was
the textbook of all Robots.

C. The change of Humanoid Robot

World first humanoid Robot “Asimo” was got huge attentions from all of the

world in November, 2000. And the next generation of Asimo, which can run with 6km/hour
speed was developed. Asimo has around 30 motions can understand voice, pick a glass
cup and turn on/off the switch, etc.

After that, KAIST, Korean research institute also developed “HUBO” which can move more
precisely, not they are in the middle of next generation of HUBO.

11



1.4 Intelligent Robot Structure

In 21c society, Robot is as a innovative fusion technology, living with human, or doing jobs
for human in order to give new life to human. This is what we called “Intelligent Robot
System”.

Intelligent Robot like human, interacts and share the residential area with people. This kind
of Robot is based on artificial intelligence, brain engineering, micro electro-mechanics, Bio
and Nano technology.

Let’s find out details in this chapter.

A. Public Helper Robot
Public helper Robot is based on the voice and visual recognition in order to interact with
visitors, and give the service to the people. For example, people ask “Where is toilet?” then,
Robot should guide the directions by using Robot arms and Ul display. Further, Robot
gives practical service, such as guide contents, recognition service, environment
recognition based on sensor network. In order to do this, Robot must have Ul display and
the degree of freedom just like human structure.

a. Main Service
Intelligent Robot has addition functions Comfortable, Stable, Enjoy factors except basic 3
laws to live with human together. With these factors, people can have the better life quality.
The main purpose of public helper Robot is serving the people in certain space. Therefore,
it need as the following services basically.

12



Section

Function

Description

Guide and Assist

Guide and exhibition show explanation

General Info. Service

Serve news, weather, traffic & travel Info.

_ Drive Guide Guide and road navigation
Guide Handicapped Guide Object transport and road navigation
Entrance Reception Work as a receptionist in exhibition show
Foreigner Guide Guide foreigners with their language
Security Security Record Monitoring situation - Mobile DVR concept

Remote Monitor

Remote control monitoring by Robot

Entertainment

Receive Suggestion

Receive the suggestions for improvement

A.0.D/V.O.D

Robot dance with new hit song or m/v

Network Printer

Service

Own photo-sticker service

Education Contents

Fairy tale, song and Flash Animation contents

Mini-Game

Mini game, game event link with Robot

General functions of the above stated can be used as Robot downloads the

resources from independent server by network system. Robot can conduct these functions

as it is structured.

B. Robot Cleaner
Robot was used to industrial field, such as, assembling, factory and welding, etc. But now,

Robot is home. Recently, Robot cleaner is getting popular as people want to have well-

being life. Home service Robot is nowadays actively ongoing, so Robot is quite closely

connected with our life.

The advantage of Robot cleaner is that it could reduce the labor

cost and comfortable. The state-of-art vacuum cleaner is coming out to the market

innumerably, but people should to the cleaning jobs. Therefore, Robot cleaner is the best

solution to get ride of complaining of chore jobs.

13



a. Robot Cleaner Classification
@ Basic type
It operates by changing the path if there are walls or obstacles since it has collision sensor.
Moving path is not predicted, therefore, around 80~90% cleaning job can be done if it

works long time.

- Basic type Robot Cleaner

The principle of operation is that it controls motion by simple collision sensor switch, or ball
type that is changed the direction if there is any collision. It uses non-weaven cloth,
therefore, it absorb the small dust and hair by static electricity. In this Robot cleaner, it has
bumper switch, detect sensor, rotation brush, low power absorption motor.

Q Hol=E2 @ ojdpE 29T @ sIETE AY @ s B
@ nolzeiy @ S WET O U ZU59 @ ME An%

- Basic type Robot cleaner structure

Robot cleaner uses and mix up the spiral, random, object detection algorithm for cleaning
method.

14



@ Intermediate function style
Movement algorithm is basically same as the basic type, but it has automatic charging

function, movement path control function and security function.

[Intermediate function style]

Robot Cleaning absorption power keeps around 60W at least, that is similar to the existed
hand held cleaner. Compare to Basic type Robot cleaner, it includes supersonic wave,
infrared light and collision detect sensors. The best point is that it charges itself. Robot
cleaner uses random mode for cleaning mainly, and it finds Robot cleaner charger and
docking it by various sensors (magnetic, infrared, and ultrasonic sensor, etc.)

[2 P REEE

- Intermediate function type Robot Cleaner

In random mode of intermediate type Robot cleaner, it checks room size to be cleaned by
rotating one time, then, it keeps rotating until it conflicts obstacle. Robot cleaner repeats
this cleaning motion algorithm.

However, there could be not cleaning area, and not so effective cleaning. Only small area
will be covered in order to clean completely.

@ High performance type
15



Most distinguished point is cleaning-effective. Functions of Robot cleaner are similar
compare with other types, however, the performance gaps are quite huge. If you look at
Robot cleaner performance and effectiveness, Robot cleaner itself should know the
cleaning area, and avoid overlapped cleaning for cleaning-effective. This way, we call
Mapping, Chequers or Automap method algorithms.

- High performance type Robot Cleaner cleaning methods

- High performance type Robot Cleaner

16



C. Network Information Robot
In USA and Japan, new Robot technology is shown to us daily at the present.
Various state-of-art Robots such as, COG emotional Robot, Sony QRIO dancing & jumping
Robot, Navigation Robot Cleaners are coming up.
1 home 1 Robot era will be opened within decade, we believe this Robot provides speech
recognition and security, information providing, home appliances control, doing chore jobs,
companion functions. This kind of Robot is called as Intelligent Service Robot.

a. URC Definition (Ubiquitous Robotics Company)
Intelligent Service Robot interacts, understand and response to human. Based on
information and communication technology, it provides various services which are
environment recognition, intelligent judge, self control action functions to assist human.
This is the concept of URC.
Robot does more than just service to human.

b. Network based Robot Classification
@ Independent Robot
It operates independently with built-in featured function, and it is not related network. Robot
control system, various sensor and signal process system, software and CPU are all built
in, therefore it is very expensive and functions are limited. In case of entertainment or
personnel purpose, the improvement of Robot features or functions are very difficult and
practical use time is not so long in spite of high price.

@ Loosely-coupled Network Based Robot

User should download software or information from internet to operate Robot and deliver
the necessary information to users. This is limited network based Robot. This kind of
Robot can be controlled by mobile or PDA from long distance place, and send limited
information to mobile device. In this case, Robot itself receives service contents from the
internet, and improve functions or operating features. Robot has control system, various
sensor/signal process system, software, CPU system, but the information can be shared
through network.

17



@ Closely-coupled Network Based Robot

In this Robot, only controller, sensor interface and wireless communication interface are
included, and the rest parts, signal process, control or Al function can be used from
network resources. This Robot does not need mass capacity operation, so, price can be
reduced and it uses required Robot platform, therefore, various services would be available.
Network technology for real-time transmission of mass capacity of data, Robot core
technology to correspond environment variation, distributed high performance server
system to provide artificial intelligence service are prerequisite Robot technologies,
because mass capacity of sensor data is transferred by cable or wireless communication.
In this case, user purchase low price Robot, then pay and download required useful

contents or various information just like mobile phone.

@ Sensor Network Based Robot
This Robot uses sensor network in environment. we can extract and use the environment
information from installed sensor network, if network usage is revitalized. Various area

would be applicable and increase reliability of Robot control and artificial intelligent function.

18



c. Network Based Robot Structure

# Robot Platform

@ H/W, S/W Platform Y\
@ Action Function /

@'Dperating Technology

| @ Sensor Technology

@ Various Sensors

\ @ Processing Technology

‘ . Recognition/Control/Learning

Network based Robot’s basic structure is similar with the hardware of public helper Robot
or Robot cleaner. it includes high performance information network function and high

performance built-in hardware with low price.

O Embedded Processor

In order to process Robot’s operation, it uses PAS27x of Intel and ARM926EJ CPU system
mainly, and other CPU system is also used often.

This CPU system has low power process or multimedia process function, and it supports
USB1.1 or 2.0 Host and Slave. It is designed to minimize hardware size as high resolution
CMOS/CCD Video sensor interface and LCD Controller are not needed to stick it in this
system.

]

@ Built-In Hardware

It is general term of hardware module in URC Robot. It manages all function of Robot and
internal network and wireless LAN based outer access networking linking function as a
cable/wireless network hub. Main function module is consist of audio interface for voice
recognition and tracking, vision interface, communication net based sensor and actuator

module.

19



d. Utmost limit Robot
Utmost limit working Robot works in very severe environment that can not be accessed for
human. Mainly, it works in nuclear generator facility, deep-sea environment. In these
special environment, Robot works instead of humand, and recently, it also commits
recovery and rescue operation jobs for natural disaster such as earthquake. Self driving,

environment recognition, self-position recognition, real-time communication technology,

precise sensor technology and high performance battery technology are applied in this
Robot.

20



2. RoboBuilder Introduction

2.1 Overview

RoboBuilder has been established to change the stereotype “Robot is Difficult”. The main
concept of RoboBuilder is “Robot is easy and fun” to maximize Robot market. For this
reason, it is focused on creativity, smooth and powerful Robot motion, sound, high latitude
LED in order to make freely by using intelligence servo motors. This allows to develop new
Robot culture focused on Robot contents such as UCC. Furthermore, RoboBuilder
provides various Robot programming methods and curriculums, from beginners to Robot
experts, such as RoboBuilder MSRDS programming basic course, C programming, Lab
View tutorials and courses.

° Creativity

It takes only one hour to assemble humanoid Robot, this means assembling is so simple,
therefore, non-expert (beginner) even can access Robot easily. This allows user can
invest more time for programming and operating, and easy to change Robot type. This is
unimaginable things with the other existed Robot.

&
A

- Easy and various connection structure

21



° Evolved Contents

RoboBuilder Robot file can be shared with others, therefore, beginners can have various
Robot contents and do not need to program for Robot motion. Further, Robot motion files
could be revised and extended by others. This is same concept with MP3 Player and mp3

files usage.

R a

{ www.RoboBuilder.net |

download
Robot file

upload
Robot file

(Robot File Sharing Service via Internet)

22



° Evolved Design

Educational joint-insert Robots were mainly screws fixing bracket traditional type. This kind
of uniform design is not that satisfy to general users’ visual, and could cause injury when it
is assembled. RoboBuilder design adapted joint-insert style and soft curve design for
satisfaction and safety. For general users (non-expert), design is the main portion to
make them purchase and use it. This is happening quite often nowadays.

Square Design can’t Hug !

-

- Visual Programming Language - C#, VB.Net

- C++.Net, Python
[ ol -0
(VR N » B [l ext o
Recognition ‘\ ( Speech
25 L@ webcam
i 14 E".‘
Game Controller "
* Sensor Motion Out
~Sound Sound Play

-Acceleration
‘Distance
‘Button

- PC based RoboBuilder System Structure by using MSRDS
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° Various Application
Robot Programmable software are supported to make various Robot types.

Non-standard
Robots

24



2.2 RoboBuilder Specification and Part List

A. Kit Comparison

Pre- NO YES YES
Assembled

Robot 3 3 12 16 1 1
Projects

BlueTooth
Ready

Distance
Sensor

YES

NO

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

Voice Output

Color

Remocon
Type

NO

Black

YES

Transparent

NO

Black

YES

Black

IR

YES

Black /
Transparent

Bluetooth

YES

Transparent

Bluetooth

B. RoboBuilder Main Function and Component

25



Remote Control '—]

Object Detection¥ e

16 Degree of Freedom /

wCK Robotic Module # Option items by Kit

———————=o Full-Duplex dropdown

Quick & Simple
UART serial communication

Joint Assembly
‘8 Intelligent Robot Controller

~

[——' PC Connection
h Speaker System¥

Sound Detection

Acceleration Sensor/#%
Bluetooth Communication#

Precise PID Motion Control
Intuitive Software
Robot File Sharing Service

- Torque : Max 8 kg-cm, Max 11kg-cm two type

- Operation degree : 0°~269° (Standard Resol.),
0°~333° (High Resol.)

- Case : White Transparent Engineering Plastic

- Internal LED : I/O Port. Red LED, Blue LED

- Torque : Max 8 kg-cm, Max 11kg-cm two type

- Operation degree : 0°~269° (Standard Resol.),
0°~333° (High Resol.)

- Case : White Transparent Engineering Plastic

26



a. Intelligent Robot Controller Parts Name

Name : Bluetooth

Name : Phone Jack

2
Function : Wireless Serial Comm. Function : Cable Serial Comm.
Name : PF1 LED 4 Name : Reset Button
Function : Control Box Mode Function : Control Box Reset
Name : PF2 LED 5 Name : Speaker
Function : PC Control Mode Function : Sound Output
Name : Error LED 8 Name : Run LED
Function : Error Indicate Function : Motion Indicate
Name : Power LED 10 Name : Power Jack

Function : Power On Indicate

Function : Power Supply

27




b. RoboBuilder Product List

Picture Model No. Description
- Voltage : 7.4VDC~8.4VDC
an - Torque : 8kg-cm in max
wCK-1108K - Output : 1.1W

wCK Robot Module

- Operating Angle
0°'~269" (Standard Mode)
0°'~333" (High Resolution Mode)
- Case : Black Engineering Plastic

wCK-1108T
wCK Robot Module

- Voltage : 7.4VDC~8.4VDC

- Torque : 8kg-cm in max

- Output : 1.1W

- Operating Angle
0°'~269" (Standard Mode)
0°'~333" (High Resolution Mode)

- Internal LED (RED, BLUE)

- Case : White Transparent

Engineering Plastic

Picture

Model No.

Description

wCK-1111K
wCK Robot Module

- Voltage : 7.4VDC~8.4VDC
- Torque : 11kg-cm in max
- Qutput : 1.1W
- Operating Angle
0'~269" (Standard Mode)
0°'~333" (High Resolution Mode)
- Case : Black Engineering Plastic

wCK-1111T
wCK Robot Module

- Voltage : 7.4VDC~8.4VDC

- Torque : 11kg-cm in max

- Qutput: 1.1W

- Operating Angle
0'~269" (Standard Mode)
0'~333" (High Resolution Mode)

- Internal LED (RED, BLUE)

- Case : White Transparent

Engineering Plastic

Picture

Model No.

Description

RBC-08128NNN
Main Controller Box
for 5710K

- wCK Module Connection Port

- Distance/Remote Sensor Port

- Sound Chip

- PC port (RS-232 Serial Port)

- Standard or Others Platform
Select Button

- Rechargeable Battery Pack

- Power Supply Level Indication

RBC-08128YNN
Main Controller Box
for 5720T

- wCK Module Connection Port

- Distance/Remote Sensor Port

- Sound Chip/Voice Output Speaker

- PC port (RS-232 Serial Port)

- Standard or Others Platform
Select Button

- Rechargeable Battery Pack

- Power Supply Level Indication

28



Picture

Model No.

Description

%

RBX-IRCONT
IR Remote Control

- 23 Buttons Type

* Default 11 Button

¥ User Assign 12 Button
- AAA Battery 2 EA included
- Included in RoboBuilder Kit

%

RBX-PCCBL
PC Communication Cable

- RS-232 Serial Cable
- PC <=> RBC Controller
- It is for

* Firmware Upgrade

* Robot File download

Picture

Model No.

Description

RBX-BLTOOTHCOM
Bluetooth Communication Kit

- BlueTooth Module 2EA
- BlueTooth Interface
B/D 1EA
- S/W CD (Support Joystick)

RBX-BTCONT-01
Joypad Remote Controller Kit

- Joypad Remote
Control B/D 1EA

- Bluetooth Module 2EA

- Battery Holder 1EA

- Screws, Bolts, Nuts

|

Picture

Model No.

Description

RBX-ACL3A01
Tri-axial acceleration
sensor module

- Detect Acceleration
- Detect Slope
- Equip into RBC Controller

RBP-BATNI7C
Battery Pack (Rechargeable)

- 8.4VDC, Ni-MH
- 1.2VDC AAA type 7EA Pack
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Picture

Model No.

Description

s

RBX-HEADO1BLK
Head Part
[sensor module, black]

- Distance sensor
- Remote control receiver
- Cable connector

el

RBX-HEADO1TPT

Head Part
[sensor module, transparent]

- Distance sensor
- Remote control receiver
- Cable connector

—]
Picture Model No. Description
- SMPS 12V 5A
RBP-SMPS12V - Input : 100~240VAC,
“ Power Supply 50/60Hz
- Output : 12VDC, 5.0A
- CE,UL Certification
RBO-WCKCBLO1 - 4 line twist cable
% wCK mo[dluCI}e CC]abIe Set - Length : 15cm
P - Special connector
—]
Picture Model No. Description
- EDM Accurate
S RBOC-]S.CRDR}CIR screw driver ('+' type)
vlal - crew driver [+type] - Thickness : 3mm
- Length : 100mm

RBO-CHESTO01BLK
Chest Part for HUNO
(black)

- Chest cover for HUNO
(5710K)

- Simple assembling
(3 screw only)

- RoboBuilder logo sticker
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Picture

Model No.

Description

RBO-CHESTO1TPT
Chest Part for HUNO
(blue)

- Chest cover for HUNO
(5720T)

- Simple assembling
(3 screw only)

- RoboBuilder logo sticker

RBO-CHESTO2TPT
Chest Part for HUNO
[transparent for tuning]

- Chest cover for HUNO
(Transparent for tuning)
- Simple assembling
(3 screw only)
- RoboBuilder logo sticker

—
Model No. Description
-K B ket 2EA
RBO-MTBKTO1SLR e e oEh
Metal Bracket Silver i
- Joint02 Bracket 4EA
- Joint12 6EA
- Screws
- wCK-1111 Series Gear
RBO-WCKGEARO3 - No. 1 Gear 1EA
. Gear 1 for wCK-1111 - Black Plastic
—]

Picture

Model No.

Description

RBO-MFRAMEO1BLK
Body Frame (black)

- Body Frame (5710K)

RBO-MFRAMEO1TPT
Body Frame (transparent)

- Body Frame (5720T)
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Picture

Model No.

Description

- Hand 2EA
RBO-BPARTS01BLK o oEA
Body Parts (black) - Leg 2EA
- Hand 2EA
RBO-BPARTSO1TPT - Knee 2EA
2 Body Parts (transparent) - Leg 2EA

=
Picture Model No. Description
2ar: @& RBO-JOINTO1BLK i
14 Joint Set 01 (11 types) weltmoduls
L ¥ 4 i® Joint Set Type 1
RBO-JOINTO02BLK
' d 8 . Joint Set 02 - wC_K module
' I . ‘ (8 types for tuning) Joint Set Type 2
—
Picture Model No. Description
- wCK-1108 Series Gear
RBO-WCKGEARO1 _
® e Gear 1,2,3 for wCK-1108 No. 1,2,3 Gear each 1EA

- Black Plastic

4+

RBO-WCKGEARO2
Gear 4 for wCK-1108

- WwCK-1108 Series Gear

- No. 4 Gear 1EA
(Included metal bearing)

- Black Plastic
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Picture

Model No.

Description

e S

RBO-WCKGEARO04
Gear 2,3 for wCK-1111

- wCK-1111 Series Gear
- No. 2,3 Gear each 1EA
- Metal Gear

e 4

RBO-WCKGEARO5S
Gear 4 for wCK-1111

- wCK-1111 Series Gear
- No. 4 Gear 1EA

(Included metal bearing)

- Black Plastic

Picture

Model No.

Description

&

RBO-WCKGEAR-06
1108 type Metal Gear
(No. 4 Gear)

- wCK-1108 Series Gear
- No. 4 Metal Gear 1EA

RBO-WCKGEAR-07
1111 type Metal Gear
(No. 4 Gear)

- wCK-1111 Series Gear
- No. 4 Metal Gear 1EA
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3. Microsoft Robotics Studio(MSRDS)

3.1 Overview

MSRDS is the integrated development software and environment tool to develop various
Robot application easily for Robot experts of general users. To do this, MSRDS provides
development tool integrated with Visual Studio and simulation tool, therefore, user can
develop Robot application without H/W Robot. Also, it provides various sample or
examples in MSRDS community. In 2006, it started from MSRS term. In 2008, upgraded
version “MSRDS (Microsoft Robotics Developer Studio)” was officially released. MSRDS
has 3 versions “Express Edition”, “Standard Edition” and “Academic Edition”. Only
“Express Edition” is provided free of charge. This tutorial is based on Microsoft Robotics
Developer Studio 2008 Express Edition and it can be download in the below link.

http://www.microsoft.com/robotics/#Getlt

(5 Download details: Microsoft Bobotics Developer Studio 2008 Expres... EIE'E'

—

@“/ W |m http:,ffwww.microesoﬂ.com,/dwVi *3| | %X | | P

o BEE 20 SHRYIG EHD SsEH
@ ZEH - S a2 SMAOn i SHEII0n (S ADE i3 BAH - of QEHWEIAY  *

w & [ﬂ Download details: Micr,., lil - B & - EPHORER - G E0 - =

Click Here to Instal Silverlight - United States Change | All Microsoft Sites

Download Center

Download Center Home | E_A]_Duwnluans v_\|

Product Families 'iSearchSchh

Windows

il Microsoft Robotics

Servers .

Business Solutions Developer StUdIO 2008 M.cmsorrl

Developer Tools Express Edition Vist,

zra & 2B FNE -
-MSRDS download webpage

Also, various MSRDS community information are available in the below link.

http://msdn.microsoft.com/ko-kr/robotics/aa731519(en-us).aspx

Furthermore, user can access various information from MSRDS community in Asia and

Korea and RoboBuilder website (http://www.robobuilder.net/)
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ﬁ hitp://www.robobuilder.net/ - Windows Internet Explorer

@ o hd & http://wewwr, robobuilder, net/ N [F | X L -
DEE BIE 2N ERRIE D ESH) & -
¢ | @ httpi/rwww.robobuilder nety - B & - DHIRE - GERO - T

~

ROBO
BUILDER [ER——

< >
22 @ IEY w005 -

-RoboBuilder Website

http://www.helloapps.net/

f.‘ HelloApps.net : Microsoft BDS supportable robots - Windows Internet Explorer

@_ ~ |8 http://www, helloapps. net/Robots/ Lallhe NS Polhd
MHE(F) MEEE) HIV) SAHNA EHI) ZSTH) & -
6 4 |<¥s HelloApps.net | Micrasoft RDS suppottable ro,.. - B - - [ HORE - G ER0 - it

Robot Apps Community for the Microsoft Robotics

VPL, DSS/CCR, Simulation, RoboChamps, ImagineCup

| avcxs | macnecur sosocwaues | w | senvcss | swuanon |
Microsoft RDS supportable robots
RoboBuilder's sample services

- » RoboBuilder is a robot kit and supports nice humanoide robot
# Product homepage: hitp:iiwearw robohuilder.netfengd

+ Available services: RoboBuilderBrick

» Service and tutorials: [Wove to contents page]

+ H/Q Location: Korea

@ 2E w00 -

- Asia MSRDS Website

3.2 MSRDS Background
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Intelligent Robot is defined as a complex body that is included mechanics, electronics,
information and bio engineering technology. Robot is rapidly progressed since the first
industrial Robot was shown in 1960s. However, Robot is still in early stage to live with
human. To be used practically, more R&D and parts and material modulation technology is
needed.

Intelligent Robot development starts from initial development factors to intelligent service
factors such as, cleaning, sensing and recognition. Plus, human fellowship is added. By
this reason, initial development factors and modulation should be conducted in advance.
Unlike pre-existed home appliance, such as, microwave, washing machine, and refrigerator,
Robot product is integrated with various hardware or software, and it is transformed to new
product. We can tell Robot product is quite different from pre-existed home appliance
basically. However, every Robot product is used as dependence of certain hardware,
therefore it has not been re-used. Therefore, every Robot was developed from the initial
step. In order to solve these repetition and un-productivity problems, simulation
environment, easy software development tool and development community should be
provided.

In Robot development, hardware part and Robot OS should be done first so that user test
the software. For the final test, the same environment should be provided to apply the real
Robot into the real world. This is the present development huge problem.

As Robot simulation environment is provided, Robot software and hardware

development and field test, research result is quite predictable.

This allows reducing the R&D period and cost, also more practical product could be made.
To provide various services and contents, just like car and mobile, Robot application
program development tool is necessary condition for general users and Robot experts.
Easy development tool allows to make various application program and share with others

in community.

3.3 MSRDS Application

The core technology of MSRDS, CCR(Concurrency and Coordination Runtime) and
DSS(Decentralized System Services) is not just for Robot, also developed for next
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generation OS(operating system). However, it has been released to “Robotics” because
intelligent Robot is considered as optimum condition.

DSS and CCR make modulation and object from many device. Also, it can integrate and
manage the sporadic data in web environment.

This is the optimum solution for universe satellite, ubiquitous environment by network,
military operation simulation, etc. MSRDS is still in early stage, therefore, MSRDS
application will be much more extended as time goes by.

Microsoft hold various MSRDS competition nowadays.

The representative competition is “RoboChamps”.

http://www.robochamps.com/
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4. Hardware Setup

4.1 Power Supply

J
7

1) Connect Adapter with AC power outlet as shown in figure (.
2) Connect figure @ Adapter plug into Control Box jack.

3) Turn on Power button in figure @ Control Box.
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4.2 How To Charge

@ Press PF1 and PF2 at the same time more than 3 seconds after power on.

@ Green LED is blinking when charging begins.

(3 Battery operating time is depended on Robot's motion. Generally, it works 20~30

minutes continuously.
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4.3 Communication with PC

Connect Serial Comm. cable with Control Box jack socket.

Connect Serial Port cable with PC serial port.

Connect DSUB 9Pin with USB serial Port connecter.

“Device Driver” should be installed when USB-Serial converter cable is used

® © 0 e

as shown in the below.
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=T

File  Action View Help

= WS 2| A

E Computer

[+ Disk drives

E]---§ Display adapters

[k DVD/CD-ROM drives
(-8 Human Interface Devices
[H-i=% IDE ATA/ATAPI controllers
3"z Keyboards

[+ '_'_) Mice and other pointing devices
[E2) L Modems

- § Monitors

[+-E& Metwork adapters

- Ports (COM &LPT)

% Bluetooth Serial Port (COM14)
7 Bluetooth Serial Port (COM15)
- Bluetooth Serial Port (COM16)
.7 Bluetooth Serial Port (COM17)
-~ Bluetooth Serial Port (COM18)
i ‘¥ Bluetooth Serial Port (COM19)
" ' USB-SERIAL CH340 (COM2)
0% Processors

:I;;) Secure Digital host controllers
@), Sound, video and game controllers

t- g System devices
£ Universal Serial Bus controllers

-

|
- Computer Connection Structure

® If computer has serial port, it has COM1 or COM2 of device manager.
® If dongle or Bluetooth module is installed in PC, check the product user manual and

use wireless communication.

eIl . 7
ACODE-3008, 5©
FE 1EBEC
ESD-200
s Ei Direction Description Signal Level
Mo, | Mame
1 GMD Power Ground Gound
2 VDD Input DC input(3.0~3.3V) Power
3 | Status Output Status L
4 BST Input Reset{Active Low) T
5 - - - -
5 = = = =
7 TXD Curtput UART data output L
@ g BxD Inpurt LJART data input T7L

- RoboBuilder Bluetooth position
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5. Software Download and Installation

5.1 RoboBuilder Software

A. RBC Firmware Upgrade Tool

This tool is for RBC Control Box firmware upgrade. It is used to replace or upgrade Control
Box Main-board firmware.

Select “RBC Firmware Upgrade Tool-install.exe” and Download from RoboBuilder website
download section.

@

If below window is shown, click “Run”.

x]

LICE 0O ~ZEYHE SFLAASLITE

ﬁ 0|E: RBC_Firmware_Upgrade_Tool-install, exe
T o

Poer s gls WAR
4 22 z20H

Q02 HEAEW1S 22 H(ZEEE M0, Prog..,

@ During installation, language option window is shown. Select “English”,
and click Next.

®

In computer desktop background, check “RBC Firmware Upgrade Tool” icon,

and double click icon.
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@ If “Could not find VB6K.DLL.” message is shown, click “Start -> All
Programs -> RoboBuilder-> RBC Firmware Upgrade Tool -> patch.exe

&, gﬁsﬂgﬁ Manitest Editor
5! REC Firmware Upgrade Tool HH ¥ REC Firmware Upgrade Tool

@ SRS Labs »
m. @QE{gggﬂE\éﬁ%ﬂ‘ e o HAAH u_E] RBC Firmware Upgrade Tool manual
v A~ Adobe acrobat 8 Distiller
ﬁ Fun: D55:Node A~ Adobe Acrobat & Professional

O adobe LiveCycle Designer 8.0

& Internet Explarer

\ 4dobe Photoshop C32 @ Microsoft Visual C# 2008 Express Edition
— ) Ouflook Express

L= VI A () Windows Meadia Player

HILBEE £ 207

[B)z2z2z0 [@)zza 2w

a. Display Layout

E} BBC Firmware Upgrade Tool

Com Port Selection: .

Baud Rate Selection:  |115200 -

Firmware File v [Z'WESI0H B0 =2 18 WhexWRBC 0,92a hex E |

Click here and Push Reset Button |

2 [ e e
o__= |

- RBC Firmware Upgrade Tool Display Layout

43



@ Connection Information : Select proper Serial port and Baud Rate Selection. For
proper serial Port, check in “device manager”. Baud Rate is mainly “115200".

@ File Selection : Select firmware file (*.hex)

(@ Status : Show upgrade status.

@ Exit : End firmware upgrade program.

b. How to use

@O  Download the latest firmware file from RoboBuilder website.
@ Put power adapter into Control Box and connect PC with RS232 cable.

Adaptor

.

- Robot power supply and communication connection

@ Run RBC Firmware Upgrade Tool, then choose proper Com Port and Baud Rate-
115200.

@ Select the latest firmware file (*.hex).

® Click 'Click here and Push Button'.

©® Press RBC reset button (hole between PF1 and PF2) by using sharp pin.

@ Firmware upgrade is progressed.

If completed, Control Box is reset automatically, and it shows upgrade completed
message.

© If failed, try again from step 2.
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B. RoboBuilder Download Tool

In this example, it describes how to download motion file from website and transfer to
Robot.

a. Download and Setup
Download “RoboBuilder Download Tool.exe” file from RoboBuilder website download

section.
@O Click to setup download tool. Click Next if it shows below windows.
n2 2| - WOk A X

HAMAE ZHUE

WEE
HAM T
I

ErrE

= SIELICE Ol

L ERMHE LHWTHAIZISLITHT

FoboBuilder_Download_Tool_w1,03, exe
2 = El= HIAIRE
=S5 Z=E

GA02 HEAEWIS 2RO EEH W0, Prog..,

- Confirm setup file
@ Select “English” for language option.

(@ Check RoboBuilder download tool in PC desktop background, and double click to run it.

RoboBuilder download tool icon
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b. Display Layout

&4 Robobuilder Download Tool v1.03

ComPort_ BaudRate o e‘ Manual | [
[com ~|| i g obuilder.net Ll -
............. - ammmnsmnannn]

File Type
e & Motion File {*.rba)

#-) A710k-E02 Fils Mame
#-IC5) ActionBuilder
=) MotionBuilder

) _ZeroPaos
4 +3) DIND
+ [ DOGY
+-13 HUND
+-5) Others E
] H Down
HunoDemo_Hi.rhm - E
HunoDemo_KickLefiFroniTurn.rbm - " Delete H 9
HunoDemo_Punch.rbm .
5 HunoDermo_SitDown.rhm u g Delete All
HunoDemo_WalkJurnp.rhrm = H
r_exd .rhm 1

Motion_5.rhm

stene_max_num_test.rom

@ PC Port Connection Part
. COM Port : Designate available COM port for connection.
. BaudRate : It shows data transferring speed.
. OpenPort : Open PC COM port in order to connect a RoboBuilder.
. ScanPort : Find available COM port and opens it automatically.
@ Logo and website address Part
. If you click RoboBuilder Logo, it shows RoboBuilder website.
. Data : It shows Robot File Sharing section webpage.
. Manual : It shows this document.

@ File Type Part
. Motion File (*.rbm) : If selected, motion file download job is possible.
. Action File (*.rba) : If selected, action file download job is possible.

@ Directory Part
. It shows present directory path.

® File Part
. It shows present data files.
. ‘>’ Button : Register a motion/action file into the
“Download File List”.
. ‘>>’ Button : Register motion/action files all file (20 files in max.)
into “Download File List”.
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®

RBC Information Part
. RBC Serial Code : It shows connected RoboBuilder Control Box
Serial Code.

. RBC Firmware Version : It shows present RoboBuilder Control Box

@

(RBC) firmware version.

Download File List Part
. It shows download file list. The background color will be changed according to
RoboBuilder platform type. And this color is similar with RBC platform LED.

. Blue : [MCEWIdIUIN®, Pink : @EEICIgBlIN@, Red : [¢EEIgBOIC)], Orange :

Memory Spar» Tt

. It shows available memory space in RBC memory after download files are
registered. “E” means, available space and, the number is registered file number.
The background of chart color is similar with RoboBuilder platform color indication.

File List Editing and Downloading Part

- Up Button : It moves the file to previous number position.

- Down Button : It move the file to next number position.

- Delete Button : It deletes selected file in the download file list.
- Delete All Button : It deletes all files in the download file list.

File Information Display Part

. It shows selected file information in detail.

. If motion file is selected, it shows file name, file size, robot platform, scene number,
performance time information. If action file is selected, it shows file name, file size,

robot platform, statements information.
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In this example, it shows how to use this Download program in detail.
X For action file downloading, you select action file (*.rba). then the rest procedures are

same as motion files downloading.
(O Run RoboBuilder Download Tool. If you downloaded motion file previously, it shows

motion files in the Download File List.

&5 Robobuilder Download Tool v1.03 E”Elg‘

ComPort  BaudRate : Data Manual | BT
JE2 | HLILDER

|COM1 ﬂ ‘ www.robobuilder.net

File Type .
' Motion File {*.rba) RBC Serial Code
" Action File (*.rba) RBC Firmware Version l:l

Directory Download File List Memory Space
w-C3) 5710K-E02 ~ No. File Name
# ) ActionBuilder

=-{C3) MotionBuilder 2= -

) _ZeroPos 3
#23 DING H
= [

7

8

#[03) DOGY
w59 HUNO

=3 Others v 9 Up
10
File 1 Down
HunoDermo_Hi.rm ~ 12
HunoDemo_KickLeftF rontTurn.ribm Delete
14
HunoDemo_Punch.thm 15
15 Delete All

HunoDermao_SitDaven.rbrm
HunoDemo_walklump.ram

H A

m_ext . rbm 18
Muotion_5.rhrm 19
scene_max_num_testrbm b 20

@ If you press ‘Data’ Button, Internet Explorer runs, and its shows Robot File Sharing

section page. Then please click “LOGIN” Button.

(00 | ] it //www,rabobuilder,net/eng/ ommunity/Doard index, aspPmalist 0ls

g
T T T
ROBO g% “ “
BUILDER [l

COMMUMITY robot fie sharng

ROBOBUILDER
TECHNOLOGY
COMMUNITY
a HOME » COMMUNITY = Robot file sharing

Motice

BestuCC

Rabot File Sharing "

© [Robot file Sharing ]is a space where robot files are freely shared by RoboBuilder members.
SUPPORT Anyane whe has & ReboBulder K can upload and devnload ether an original rabot il or a mediied robe file here.
Date ¥ [Tie v
CongratSeng dance w

Congrat ong and dance
2008-09-11/ AR Sniper / View221 / DownLoad:32

Jinglebell dance )|
-
@%UCE L 'q‘; Jingle bell song and dance '!'
g 2008-09-11/ AR Shiper / View132 / DownLoad:23
\4 -
° =gy
GUIDE e B

A
>
Z
1
‘

k] 3
€] http://wvww, robobuilder.net/eng/member/login. asp @ 2IEU
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®

Input your ID and Password.

2:(0) | &) hitp://www, robobuilder net/eng/member/login.asp

NOTICE

- HOME . LOGH - JOM - MYPAGE

ROBO &
BUILDER [IEXA

The Robot Buildar =

LOGIM

ROBOBUILDER
TECHNOLOGY

COMMUNITY
SUPPORT

1, ForgetyourtD o pass
2. Nember join

o HOME > login

vBos

>
© Sl
(0 @) hitps//www.robobuilder.net/zna/community/board _index, asp7omd: vI8os
NOTICE Aihse - Wore - Losour - nveRce
ROBO AN |
BUILDER
: COMMUMITY robot e sharng
@ HOME » COMMUNITY = Rebotfile sharing
© [Robot file Sharing ]is a space where robot files are freely shared by RoboBuilder members.
ROBOBUILDER anyone who has & can Lpload file or
TECHNOLOGY.
COMMUNITY Tile 9]
otice
BestLUCC
HaathleS b Congrat=ing and dance.
2008-09-11/ AR, Br /View222 | Downl oad:32
SUPPORT
Jinglebell dance
Jingle bell song and dance
20080011 /AR Sniper /View132 /DownLoad:23
‘ >
@J hittp //www. robobuilder, index, _ref=228info_idx=228w=8 © 2E
ick “Download”
Click “Download”.
(D) | #] it/ wwwrobobuilder. board_index, _ref=228info_i E uv| o=
NOTICE - WOME - LoGouT - mveAGE
0BO I |
BUILDER ¥
COMMUMITY Robot fie sharig
B Home> COMMUNITY> Robotfile sharing
T - 1
T Congamong dnee (
ROBOBUILDER
TECHNOLOGY. RobotFile [Z] B Congratsong.rom view 223 download
COMMUNITY
otics Witer & ap sniper S
Best UCC
Rebot File Sharing Datet 20080811
R platform HUNO (Standard)
RobotFil
D map
Conorat Song and dance
. ’
2] o //wvew robobuilder, index, _ref-228info_idw=208w=5 XLE]
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® Click “Save” button when it shows file download window.

T E— 5

Do you want to save this file. or find a program online to open
it?

- Name: JingleBell.rbm
=

Type: Unknown File Type, 24.3KB
From: www.robobuider.net

Find | Save I Cancel

|--‘ While files from the Intemet can be useful, some files can potentially
hamn your computer. f you do not trust the source, do not find a
program to open this file or save this file. What 's the riskc?

@ Then, save the file for downloading.

2x|

Savein: IE}ﬁé‘:obuilder_DDwnIoad_TooI_\r'I.D2_Eng j e ? = v

File name: IJingIEBe\I.rbm

Save I
Cancel

i

EINEN

Save as type I_rbm Document

Directory path is changed automatically in RoboBuilder Download Tool, and it
shows downloaded file from the website. Click “Delete All” in order to delete the
previous downloaded files in the list.

;’L..i Robobuilder Download Tool v1.03
ComPort  BaudRate Data__| Manual | [0
COMT = ‘00 ~| @ openPort | ScanPort www.robobuilder.net LS
& Motion File (*.rba) N
" Action File (*rba) RBC Firmware Version [ ]

[ Directory ) Download File List Memory Space
25 data

J File Mame
1 motion

f
+-[3) ME0Cache %
#-IC3) My Docurment 4
+ () RECYCLER 5
E
7
a

13
=
o

+-I5) RoboBuilder -5
I3 Systermn Volume Information

-0 ternp

=
w

_w |
10

File 1 Diown
Cangrat3ong.ram i

Delete

L
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© In order to register onto Download File List, select the file then, click >’ button.

If you click a file in the Download File List, it shows file name, file size, robot

ke Bobobuilder Download Tool ¥1.03
ComPort  BaudRate

COMT - @ OpenPart | ScanPort

File Type
{* Motion File (*.rba)
" Action File (*.rba)

Directory

RBC Serial Code

RBC Firmware Version

Download File List

EOx
Data Manual
BLILDER

www.robobuilder.net

L |
[ |

Memory Space

=-IC3) data »~
= motian

=13 MS0Cache

-0 My Document

%) RECYCLER

=) RoboBuilder 3

I3 Systern Volume Information

=103 temp v

No. | File Name

Up
Do
Delete

Delete All

¥ Users can use Drag & Drop function.

platform, scene number, performance time.

&+ RBobobuilder Download Tool v1.03
ComPort  BaudRate

COM1 = @ OpenPort | ScanPort

File Type
+ Motion File (*.rba)
" Action File (*.rba)

Directory

RBC Serial Code

RBC Firmware Version

EN=1[ES)
Data Manual | AT

www.robobuilder.net (L

I
L |

Download File List Memory Space
B2 data ~ No. File Namme
=9 motion
43 MS0Cache g
=I5 My Document 1
=-IC3) RECYCLER 5
=13 RoboBuilder - 6 [e]
1) Systern Volume Information ;
=100 temp ~ 9 Upn
10

File

Diown
Delete
Delete All

CongratSong.rhm 21839 [Bytes] Creator HUNO |73 [Scenes] 36000 [msec]

X If registered files are more than one in the ‘Download File List’, users can
change the downloading sequence by clicking “Up” or “Down” button.
2 Users can do this function by using Keyboard.

‘Up’ button = ‘+’ Key

‘Down’ button = ‘- Key

‘Delete’ button = ‘Delete’ Key

Plug the adapter into RoboBuilder, then connect RoboBuilder with PC through PC
download cable. Power on RBC Box.

51



@ Click ‘ScanPort’ button in order to find available COM Port.

ComPort_ BaudRate

cont = | [rszon

ile Type

i Robobuilder Download Tool ¥1.03

- [5[x]
Data__| Manual

www.robobuilder.net

7+ Mation File (*.rba)
" Action File (*.rha)

Di

=15 data
I mation
) MS0Cache
1) My Docurme
) RECYCLEF
) RoboBuilde
1) Systern vall

2 temp

CongratSong.tbm

COM1 Try to connect
Checking Version

Wemory Space

Up
Down
Delete
Delete All

Download |

@ RBC serial code and Firmware Version will be shown if connected properly. And

“ClosePort” button will be shown as well.

il Robobuilder Download Tool v1.03

ComPort  BaudRate

comt ] [115200 -]

ile Type

+ Motion File (*rba)
" Action File (*rba)

ROBO
www.robobuilder.net (L

Directory Download File List Memory Space
=13 data o] No. File Hame
i 25 motion [ ]
5 MSOCache g
{3 My Dacument 1
) RECYCLER o
{3 RoboBuilder b | g [e]
; =) System Volume Information g
= temp ~ 9 Up
- 1n
File 1 Dowin
Congrat3ong.rbm }g
Delete
14
LI 15 Delete All
16
17
il 18
19 Download |
20

Click ‘Download” button,
starts downloading into

in order to
RBC Box.

downloaded completely.

ComPort  BaudRate

4+ Robobuilder Download Tool ¥1.03

COM1 | |115200 ~| @ ClosePort | ScanPort

ile Type
7+ Motion File (*.rba)
£ Action File (*.rba)

RBC Serial Code

RBC Firmware Version

all files in the “Download File List”. Then it

Following message box will shown after

- D]
Data__| Manual
BUILDER

www.robobuilder.net

Bs ]

123 System Yolume Information
1= temp

Directory Download File List Memory Space
5 [ data ~ [Na. [ File Name
1123 motion
# 12 M30Cache
My Docurmnent
Sm Motion File Download Success : Ifiles
1) RECYOLER Avallable Memory : 16,193 KBytes
# 1) RoboBuilder

File

CongratSana.rbm

H B

T
Dawin
Delete
Delete All

Download l

5

2
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C. MotionBuilder

MotionBuilder software is used to make RoboBuilder motion.

| Project File | \
Scene 1 | Scene2 | Scene 3 | Scene 1J[Scene 2 || Scene SJ Scene1 || Scene 2 || Scene 3
Scene 4 || Scene 5 SCLFL‘ 4} [Scenc 5 } Scene 4 || Scene 5

Project file(*.prj)
: A project file contains the information such as the robot’s type and more. It is used to manage
multiple motion files of a robot efficiently. Therefore, one project file includes one or more motion

files.

Motion file(*.rbm)
: A motion file contains the complete data to execute its movement. One motion file consists of

multiple scenes.

Scene

: Ascene is a smaller motion unit that constitutes a complete motion file. A scene consists of start
position and destination position. Except the first scene, the start position of a scene is the
destination position of its previous scene. When a scene is executed, the frame data is generated
automatically according to the predefiend number of frames and delivered to each actuator

modules.

Frame
: A frame is the smallest motion unit that constitutes a scene. Each frame can be considered as
the still image that is actually sent to robot actuators. The more frames you defien, the smoother

the motion becomes. One scene can have from 1 up to 100 frames.
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5) Transition Time
: Transition time is the time duration that is taken to execute a scene. Transition time is closely
related with the number of frames. It can have value from 20msec up to 6000msec. The minimum
transition time that can be allocated for a frame is 20msec.
e.g) Ifscene Ahas 10 frames, the transition time can be selected from 200 up to 60000.

This is the screen layout of the MotionBuilder.

JliL Motion Builder - +1.00

' '
o New Open Save Al Save As Config e ey Bt B o: E‘\]LEEF
-~ |[115200 ~| @ OpenPort ) wwrwr RoboBuilder.net 5

....................
lotion Name t 6 AL

otal Scene ¢ 0 iic v Motien| Motion List

Hobot Conhguiraion———————————————————— i
(3] @

i | Scene Index: 0 ™ Repeat t Save

| Set Motion Delzte Test

i -
'New Scene| Paste Select All

‘D [SPes [D.Pea[DBe l'ﬁ,;{ [Por | ~ifscene.fiame|Frames [Tr.Timelms]

¥ Defautt 1 i

e P .
3

@ COMI 115200bps [0 Watar
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@ Menu Bar
PC Port

@ connection
Robot

® Configuration
Motion File

@ Information

® Motion File
Management

®  Posiion Control
Scene

@ Management
wCK module

Control Detail

©) Scene Editing

0] Task Info

- New: creates a new project by defining project name, file path, robot type etc.
- Open: opens an existing project file. (* pri)

- Save All: stores the running project file and all data related to the project.

- Save As: saves the running project file as a different name.

- Config: configures and sets the wCK module.

- Download: transfers robot files to control box.

- ComPort: sets the port on PC to connect RoboBuilder with,
- BaudRate: sets the data communication speed. (default: 115,200kbps)
- OpenPort: opens the set PC port to connect RoboBuilder with.

- This area ilustrates the mechanical construction of the wCK modules. Using the jog

dial pad, you can control the movement of each wCK module,

* If the [Default] bution is not checked, you can freely relocate the jog dlial pads of the wCK moad—
ules by dragging them with your mouse(right—click)
When [Default] is selected, they return to their original default position,

- Motion Name: displays the name of the motion file running.

- Total Scene: displays the total number of scenes that constitutes the motion file running.
- Scene Index: displays the number of the selected scene in the running motion file,
 Repeat: is used to repeat and test the selected one or more scenes,

+ New Motion: creates a new motion file.

- Motion List: add, open, modify, or remove motion files.

- Save As: saves the running motion file as a different name.
- Save: saves the running motion file,

- Restore: sets all modules’ displacement angles of the selected scene to “0”,
- Get Pos: captures the desired posture of a robot after adjusting the posture manually

with user’s hands, Captured posture is saved as in a scene,

- Init Pos: sets the inttial torque and angle of the selected wCK module,
- Set Motion: sets the name and saved path of the motion file, configures PID gains of

wCK modules.

- Delete: deletes the selected scene.

- Test: run the selected scene.(multiple scene selection available)
- New Scene: adds a new scene.

- Paste: pastes the copied scene in the selected position,

- Select All: selects all scenes in a motion file,

- ID: displays the ID number of the wCK module.
- S.Pos: stands for Start Position and it displays the start position of the wCK module in

unit of control angle,

- D.Pos: stands for Destination Position and it displays the destination position of the

wCK module in unit of control angle.

- Disp: stands for Displacement and it displays the contral angle difference between

SPos and D.Pos.

- Torg: It displays the speed of the wCK module.(0: Very fast, —4: Very slow)
- Port: displays the status of the LED installed on the 1/O port of the wCK module,

- Scene Name: displays the scene name,
- Frames: displays the number of frames, into which a scene is divided.
- Tr.Time[ms]: displays the transition time that is used for operating the corresponding scene.

- displays the task related information such as the PC port connected, communication

speed, number of wCK modules connected, robot type, etc.
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i. Handling Example Motion File.

1)

2)

Run MotionBuilder.

Click and select ‘HunoDemo.Prj’ to open the project file.
- [x]

Motion Build
ComPort  BaudRate

hlewr Open Save Al | Sewehs | Config b o ROBD
COML ~ @ OperPort | ScanPort www.RoboBuilder.net (LI

Rahot Configuration

‘ Mation Name |
Total Scene : 0 New Wotion| Motion List
Scene Index: 0 [~ Repeat Save

Save A3

£t Motion Dedete Test

Open Project

e #RD:

“EHunoDemo it

[ & Huno =] « @ ex E-

I 0 E(N [ %JO)
Oh AT [Mation Editar Praject File (=, prj) = E-PS
[¥ Default v v

Motion Building | Zero Setting

Mot Connected |0 wCKs CREATOR_OTHERS Mation

This is the screen when a project file is opened.

New Open Save Al | Savels | Config ComPor g iaudiats ROBO
oMl ~ @ OpenFort | ScanPort | www.RoboBuilder.net (LS
Robot Confiouration
N | HunoDs Hi
[HunoDemo_Hi Save As
Total Scene : 5 New iotian| Motio List
Scene Index: 0 [~ Repest ave
ID[13] :199
SetMotion | Delete
Restore Get Pos Init Fos
New Scens|  Paste | Selectal
S Pos [DPos [Disp [rorg [Fort | ~ [scenevameFrames [irTmeims] | ~
125 125 0 0 Pno = E]
i 7a 17s o 0 Poo Scene_t 40 1000
2 18 w0 o0 pop Scene2 |10 =m0
3 e8 e 0 o0 oD Scene_t |10 500
4 s s o 0 oo Scened a0 1000
s 12 1 0 0 Pno
e 72 72 o o oo
; l4s aa o0 o Pop
s 183 183 0 o Poo
s 4 e o 0 Pno
1o st st o o oo
1 o 7 o o pop
12 48 a8 0 o0 Pop
13 198 1@ 0 0 PO
14 (205 205 0 0 Pmo
0[8]: 163 15 s 205 0 o0 oD
1D[3] : 108
¥ Dafautt v v
0[s]: 141 =
Motion Buiding | Zero Setting
Mot Connected 16 wCKs CREATOR_HUNO HunoDermo_Hi Scene_0 1dx:0 TotalFrm:110
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i Running an example motion file

This chapter explains how to run a motion file directly from PC using MotionBuilder without

transferring the file to RBC controller. In this case, all commend signals are directly sent from PC to

each wCK module that comprises the robot.
1)

First, open a project file as explained in 2.1.

2)

Connect the power supply, and use the PC cable to connect the HUNO to the PC.

2% In case the PC is not equipped with a COM port, use a USB-to-RS232 converter cable

so that the PC can open a COM port. (The USB-to-RS232 converter cable is not provided.)

3) Click and it will automatically search for COM port available and connect to

RoboBuilder.

(% Caution : A PC that frequently uses virtual port such as Bluetooth Dongle may fail or

take longer time to search for COM port. In this case, choose the ComPort manually and

click OpenPort.)

¥ C:WProgram FilesWROBOBUILDERW softwareWMotionBuilder#Projects WHUNOWHunoDemo. prj

ComPort  BaudRate
Dowrlaad

COM1 v e

Newr Open save Al | Savess | Config

EEX

ROBO

www.RohoBuilder.net (L

kol Conigraion

‘ HunoDemo_Hi

Save A3

Total Scene : §
Scene Index: 0

1D[13] :199 1D[10] :51

Restore Get Pos

[~ Repeat

Int Pos.

New: biotion| Motion List
Save
Set Motian

Dedete Test

New Scene Paste Select All

125 125 0
178
199

ID[14] :205 PR

1D[15] :205 [

D[7]: 49 : .

@

4
S oo ooooeoooe oo
o ocoocoocooeoeoooee a0

1D[8]: 163

1D[4] : 108
¥ Default

5 Pos D Pos [Disp [Torg [Port

PO:0
FO:0
PO:O
POO
PO:0
FO:0
FO:0
PO:O
PO
PO:0
FO:0
PO:O
PO:0
PO:0
FO:0
FO:0

Scene_t 1000
00
500
1000

# [scene Mame|Frames [Tr Timefms] | A
40
10

Scene_2
Scere ! |10
Scered 40

~ ~

ID[91: 141

Motion Building | Zero Setting

COMI 1152000ps | 16 wCKs CREATOR_HUNO HunoDemo_Hi

Scene_( Idx:0 TotalFrm:110

If successfully connected, the @operbort | pytton turns  @cessror|

If the connection fails, the @seer| ratyrn to @ eenror |
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Usual causes of the failure are as follow.
a. When the PC cable is unplugged

b. When the driver for USB-to-RS232 converter is not installed correctly

4) Click Motion List button and select a motion file in the Motion Management window. For
example, double click ‘HunoDemo_Punch’ to open the file.

ILDERW software¥MotionBuilderWProjectswWHUNOWHunoDemo. pr !'EIE

ComPort BaudRate

ROBO
oMl ~ @ ClosePort www.RoboBuilder.net (IS

Hew Open Save Al | Saveds Config | Download

okl Confeprtion

s— 1
Save As
Motion Management X

wotion | Motion List
[ motion Name Add o Project

HunoDemo_Hi Motion | Delete: Test

G D EEt Scens  Paste | Select Al
HunoDema KtDown
HunoDema_KickLefiFrortTum Remove from Project | freNeme[Frames [Tr-Tmeims] |

Heacer File Format ne1 40 1000

ME _FHT1 - ne2 10 so0
ne_t 10 500
ned 40 1000

Save

1D[13]:199

Create Header File |

Matian Infornatior

Motion Hame : HunoDemo_Punch

Hum of Frame |56

Hum of Scene (5
3200ms

Transition Time

I lese

1D[8]: 163

1D[4] : 108

[ Default - v
1D[9]: 141
hotion Building | Zero Setting
COMT 115200bps |16 wCKs CREATOR_HUNO HunoDerno_Hi Scene_0 ldx:0 TotalFrm:110

5) Click button to select all scenes of the motion file.

i CI¥WPRrogram FilesWROBOBUILDERW software#hotionBuilder#Projects WHUNOWHunoDemo. prj

New Open G || ®mes | G || B | S2REEE TLTRED ROBD
ot~ @ ClosePort www.RohoBuilder.net |G
[t il o ol
1 ‘HunnDemanum:h | —
Total Scene : 5 New iotian| Motio List
Scene Index: 0 I” Repeat Save
1D[13] :199 ——
SetMotion | Delete Test
Restore Get Pos Init Fos
New Scens|  Paste
S Pos [DPos [Disp [rorg [Port |~ [scene NameFrames [ Timeims]
1D[14] :205 125 [125 [0 4 |Pm D 10 ]
i 17a 17s o+ Poo
2 18 w0+ pop
3 je8 8 0 4+ oD
T 4 s s o 4+ oo
s 12 1z 0 4+ Pno
e 72 7z o s+ pop
; lia aa o 4+ Pop
ois1: 2 s 183 183 0 4+ oD
= 3 4 e o 4+ Poo
1o st st o+ oo
11 o er o+ pop
12 48 a8 0 4+ PoD
13 198 1@ 0 4 Poo
14 (205 205 0 4 Pmo
0[8]: 163 15 ;s 205 0 4+ oD
1D[3] : 108
% Defaut v v
0[s]: 141 =
Motion Buiding | Zero Setting
COMT 115200bps |16 wCKs CREATOR_HUNO HunoDemo_Punch Data_0 |d=:0 TotalFrm:56
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6) Click button. The button turns to and the motion is executed.

7) As soon as the motion finished, the button turns to [Return].
Click button. The button returns to and the HUNO returns to its initial position.

X If you selected only one scene, the HUNO returns to the start position of the scene.
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- Modifying Example Motion file
1) Open a motion file as shown in 2.2 1)~4).

2) Select a first scene and use [ |], [ 1] key or the mouse to scroll up down to select the scene

to modify.

3) Select Scene_2. The robot takes the start position of Scene_2.

C:¥Program Files¥ROBOBUILDERW software#MotionBuilder¥Projects WHUNOWHunoDemo. prj

Newr Open saveml | saems | config | Downiosy | COMPOrt BaudRate ROBO
cont ¥ @ ClosePort www.RoboBuilder.net [LLCY
Robot Corfituration
¥ T
‘HunnDemu,Punch Save &3
Total Scene : § New hiotion | Motion List
Scene Index: 2 [~ Repeat Save
ID[13] :166 T T
SetMotion | Delete Test
Restore Get Pos Init Pos: i
New Scene|  Paste | Select Al
0 [sPos [pPos [Disp [rorg [Port |~ [scene Neme[Frames [ Timelms] |~
126 126 0 4 P10 pbsta0 10 so0 E]
1 MBs 170 B 4 P Sceret 10 400
2 4 2% 25 4 PIn Scere 2
3 M7 [0z 45 4 P
4 07 407 0 4 P Data 0 15 500
5 25 125 0 4 P
5 80 77 3 4 FIn
76 35 m 4 Pin
s 132 156 |24 [+ [pin
9 142 142 0 4 P1n
0 78 180 111 4 FIn
1144 44 0 4 PId
12 (88 |os |10 |4 [Pin
13 1BE B2 4 4 PId
14 (206 206 0 4 P
1D[8]: 132 15 147 153 12 4 PIn
1[4 : 107
[ Default v v
1D[3]: 142
Motion Buiding | Zero Setting
COMI 115200bps |16 wCKs CREATOR_HUNO HunoDemo_Punch Scene_2 Idx:2 TotalFrmi56 Selected[2:2]

4) Click button.

The robot moves to the destination position of the scene.
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® C:¥Program FilesWHOBOBUILDERW softwareWMotionBuilderWProjects WHLUNO%HunoDemo. prj

New Open G || ®mos | G || B | S2REEE TLTRED ROBO
ot IS @ ClosePort www.RohoBuilder.net [
[t il o ol
1 ‘HunnDemanum:h | —
Total Scene : 5 New iotian| Motio List
Scene Index: 2 [~ Repeat Save
ID[13] :62 ID[10] :190 e R ee— E——
SetMoton | Delete | Retun
Restore Get Pos Init Fos
New Scens|  Paste | Selectal
0 [sros [DPos [Disp [rorg [Port |~ [scene vame]Frames [irTimeims] |~
126 12 0 4 P11 - [Data0 1 20 E]
i e 170 & 4 P1d Scene 1 10 400
2 [a4a |29 |25 [+ [P E
3 17 w45 ¢ p1a Scened 20 @O0
4 17 w0 & P Data 0 15 soo
s 125 l2s o [+ [P
e s 77 3 4+ P
A
T e 132 [1ss |24 [+ [P
= 3 42z a2 0 ¢ Pid
10 7a a0 111 ¢ p1a
11 4 a4 o ¢ |p1a
12 (88 [s8 |10 |+ |P1a
Ibi7]: 35 : 13 165 B2 04 4 PIA
14 (206 208 0 ¢ |P1d
1D[8]: 156 15 147 s 12 4 p1a
0[3]: 107
[ Defeut v v
0[s]: 142 =
Motion Buiding | Zera Setting
COMT 115200bps |16 wCKs CREATOR_HUMNO HunoDerno_Punch Scene_2 ldx:2 TotalFrm:47 Selected[2:2]

5) Let's modify the destination position of the Scene_2. There are three different methods to do
this as below.
method a. Use the jog dial pad in the Robot Configuration area
method b. Change the value in the wCK Module Control Detail area

method c. Use Teaching Method (posture capture)

The following is how to use the method a .

6) Adjust the dial pad of ID[11], ID[14] in the Robot Configuration area. Let’s try to make the
robot open its arms wide.
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Save Al | Save As ROBO
www .RohoBuilder.net [LE
' [HunoDemo_Punch o s
Total Scene : 5 New: Motion | Wotion List | — -
Scene Index: 2 [ Repeat | | save
| | SetMotion  Delete | FRetum
Restore Get Pos Init Pos | i
Mew Scene|  Paste | Select Al
| ES Fos [DPos [Disp [Torg [Fort |~ [scene ame[Frames [ Timeims] | ~
126 126 0 4 P —[Detal0 10500
1 s 170 8 4 p1a Scenet 10 400
2 244 213 |25 4 P E
e r ooz as & P Scened 20 B0
4 o7 07 0 4 P Deta 0 15 S0
s 25 125 0 4 P
s 80 77 3 4 P
Tos 3 m 4 P
5 132 156 24 4 p1a
o a2z 142 0 4 P
10 78 1m0 11 4 P
11 44 95 4 4 P
12 88 o5 10 4 p1a
D7) R0 13 165 B2 4 4 P1d
14 26 154 sz 4 P
1D[8]: 156 I 15 147 159 12 4 P
1D[4] : 107 |
[V Defautt | v v
0[9]: 142 | — =
| Motion Buicing | Zero Setting |
| COM1 115200bps ME wWCKs ‘CHEATOH,HUNO [HunoDermo_Punch |Scene_2 Idx:2 TatalFrm:56 Selected[2:2]

Click button to have the robot move back to start position. Click button to see how
the modified scene works. Do you see the motion changed?

Click button to have the robot move back to start position. Click [Select All button to
select all scenes and click button. It shows all scenes so that you can see how the small

modification affect the whole motion file.

after
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- ActionBuilder

“Action” is the robot’s action that has certain purpose, and Action Builder is the software that can

create, edit, save and download the Action files.

a. Screen Layout

2 ActionBuilder v1.10

________________ [ComPort " Baud
1 Open CoMl @ OpenPort s:anpunj WWW.DbDbu‘\dg.nen

ém.m s | ﬁm‘,m Y — i

1 Robot Platform : None 1
Total Statements : 0

[Tdes B MEme™ [Tondiion "~ Eveciion TDéSwigon— ~T 7 rC'OI\'IDI'I']O'NS' [ A

| | 4+ Hone @ Distancs \ SoundIn | <2 Button

scription : |

i
i *  Hone 2 Motion Out et Tine ||
I

Jump Index
-
b

| No Execution

ell] Sound Out

@ Menu Bar
. New : creates a new action file.
. Open : opens an existing action file (*.rba).
. Save : saves the running action file.
. Save As : saves the running action file as a different name.
. Config : configures the file properties.
. Download : transfers an action file to the control box.

@ PC Port Connection
. ComPort : sets the port on PC to connect the robot with.
. BaudRate : sets the data communication speed (default:115,200kbps).
. OpenPort : opens the set PC port to connect the robot with.

. ScanPort : scans, finds, and opens the PC port connected with the robot automatically.

@ Action File Information
. Action Name : displays the name of the action file currently running.
. Robot Platform : displays the robot platform type on which the action file will be played.
. Total Statements : displays the number of statements in the action file.
@ Statement List
. Index : displays the index number of the statement.

. St. Name : displays the name of the statement.
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. Condition : displays the condition part of the statement.
. Execution : displays the execution part of the statement.

. Description : displays the description of the statement.

® Statement Editing
. Statement Name : displays the statement name. It is also used to type in the name for the
statement.
. Description : displays the description of the statement. It is also used to type in the
description for the statement.
. Add : add a new statement in the action file.
. Delete : delete the selected statement from the action file.

. Update : update the change to the statement.

® Conditions]if]
. None : no condition
. Distance : condition of visual distance detection
. Sound In : condition of sound detection
. Button : condition of the buttons on the control box
. Remocon : condition of inputs from remote controller
[IR remote control, compatible joystick etc]

.Accel. : X, Y, Z axis acceleration

(@ Executions[then]
. None : no execution
. Motion Out : play the selected motion file.
. Sound Out : play the selected sound source.
. Wait Time : wait for the specified amount of time [in millisecond].

. Jump Index : jumps to the statement of specified index number.

X Please refer to the Action file programming by using Action Builder in chapter.
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b. Downloading Action File (Example : test.rba)

1) Connect the power supply to the control box, and use the PC cable to connect the robot to

the PC. Turn on the power switch on the control box.

2) Open the ActionBuilder software. Click [ScanPort] and then it automatically scan and open
the com port connected with the robot.

(2% Caution : On a PC using a device such as Bluetooth Dongle that involves many virtual

ports, the [ScanPort] button may not work properly. In this case, please choose the

[ComPort] manually and then click [OpenPort].)

‘% D:¥WRoboBuilder#ActionBuilderWexample WHUNOWiest.rba

New Open

Save As

Config

Download

ComPort  BaudRate
COM1 -

[test

| Name : [TO04 Add

Robot Platform :
Total Statements : 4

Creator HUNO

Delete

; ROBD
s robobuilder.net LR

Update

Description: |

Index | St.Mame Condition

| Execution

| Description

1} 57000 0e0:0:0:0
1 57000 0:0.0.00
2 5TO02 221500
3 STO03 0:0:0:0:0

A

Basic pose

3720800 Wait Zsec

111000
#0:20:0

Listen & attack
Goto Index 2

CONDITIONS [If]

& None @ Distance

!\ Sound In

\-'@ Button

&= oy
a Remocon Z.i-; Accel,

No Condition

EXECUTIONS [Then]

i Mction Out

4 None

0 \]] Sound Out

vt e

=
‘ D Jump Index

Jump Index

3) Click [Download] in the menu bar, and select the action file to transfer to the control box.

Then Click [Open].
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2 D:WHRoboBuilderwActionBuilder#example¥WHUNOWtest.rba

. ComPort_ BaudRate
New Open Save Sawve At Config | Dowrload ml@ e
test Name : [STO04 Add Delete | Upcste
Robot Platform : Creator HUNO PR
Total S e Description ;
0 STO00 [} I =
] ston o e HAG:  [SHNO x| = BerE i | B> Buton
2 STO0Z 2 n
3 STO03 0 w
TH DIE(N: [test.rba S2(0)
T "I | ActionBuilder File (=.rba) B4 S |
[ =
Jump Index
z E

4) The selected action file is transferred to the control box,

and the [Download Successful]

window pops up. Then click [OK] to finish the transfer.

ComPort  BaudRate

Mew Open Save | Smveds | Doy | Dowrload | foour o] [1152m o] [@ Gkseport] seareor | mmmrobobeddesnt
test Hame : |STO04 Add Delete | Update
Robot Platform : Creator HUNO D intion :
Total Statements : 4 escription:: |
Index I St.Mame | Condition | Execution | Description | CONDITIONS [ |f]
0 ST000 0:0:0:0:0 1:7:00:0 Basic pose ~
1 STO00 0:0e0:0:0 27:208:0:0 — Distance /\ Sound In \-‘@ Button
2 5TO02 221500 11000 Actionbuilder
3 57003 00000 40:20:0

Dawnlaad Successful,

AccE|
Available Memaory Size @ 8 137 KBytes

No Condition

EXECUTIONS [Then]
+  Hone | z Motion oml 0\]] Sound oml

=
Ijb Jump Index

Jump Index

|
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5) In order to play the transferred action file, first click [ClosePort] to disconnect the robot from
comport. Use the remote controller to press and hold the button # and then press the numeric button
(1~0) together. For example, the first action file is played when you press # button and 1 button

together. If you want to stop the action file, turn off the power.

¥ NOTE

1. Once file transfer begins, all action files already existing in the control box are deleted and the
new files overwrite from the beginning of the ROM memory. The first file transferred is assigned to
the button 1 of the remote controller, the second file transferred is assigned to button 2, and the third
file to button 3 and so on. Therefore, you have to plan and decide which action file to assign to
which button before you actually start transferring the files.

2. When you transfer action files, the motion files are not affected.

3. If the size of a particular action file is too large, the RBC is NOT able to save up to 10 action files.

4. The control box firmware has to be upgraded up ver. 2.0 or above in order to use the Action

Builder.
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- RoboBuilder Diagnostic Tool

RoboBuilder Diagnostic Tool is to examine and diagnostic whether all the standard platform robots
(HUNO, DINO, DOGY) works properly. This software tool advises (wCK) module connected not

properly, or damaged wCK module, if there is any.

c. Layout

1@, RoboBuilder Diagnostic Taol v0.65 [ =lol x|

DOpen/Close ROBO
L] BULDER

Scan Port

COM Port i

Baudrate (115200

STEP1 : Check wCK Connections

STEP2 : Scan and Check wCK ID

STOP

‘; -’ Use the serial communication cable and connect RoboBuilder
with the PC. Select Com port and click [Open/Close] or just
click [Scan Port] button.

@ PC Port connection
. COM Port : Designate available PC port.
. Baud rate : Display Data transmission speed.
. Open/Colse : Open or Close PC Port.

. Scan Port : Search available PC port automatically, and Open PC Port.

@ Test Part
. STEP 1 Button : Communicate with all 16 wCKs, and display the test result in the text box.
. STEP 2 Button : Test all 16 wCKs’ position control, LED control so that user check status.
. STOP : STOP STEP 2 operation.

@ Message text box Part

. Display job progress and test results.

@ Image display Part
. Display COM Port status and Robot platform information.
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5.2 MSRDS Software

A. MSRDS Installation

It describes how to download and install “MSRDS Express Edition”.
In order to download MSRDS Express Edition, click the below link.

http://www.microsoft.com/robotics/#Getlt

@ Two download version would be shown.
One is for downloading total setup file. The other is the least setup file and

need the internet connection during installation .

Files in This Download

The links in this section correspond to separate files available in this download.
Cownload the files most appropriate for you.

File Name: File Size
Microsoft Robotics Developer [ Download ]
Studio 2008 Ewpress Edition (Offline 353.9 MB

installation).exse

Microsoft Robotics Developer — - [ Download ]
Studio 2008 Express Edition.exe ’

-MSRDS Express download location

@ Double click to install.

o2 Ch22E - % 31

0 TH S &% = JEFSHAELTE
O/&: |, tudio 2008 Express Edition (Offline installation), exe
o 28 Z2IY, 3B53ME
EH: download, microsoft,.com
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InstallShield Wizard

i Microzoft Robotics Deweloper Studio 2008 E spress Edition requires that the following
L="1 (equirements be installed on wour computer prior to installing this application. Click Install to
begin inztalling these requirements:

Statuz | Regquirement

Pending Microzoft MET Framework 3.5 5P1

Pending  Microzoft Yisual C++ 2008 SP1 Redistributable Package [«8E)
Pending Microsoft =M Framewark 2.0

Pending MWIDIA Physgx System Software

Pending Microzoft MET Compact Framework. 3.5

Pending Microzoft CCR and DSS Runtime 2003

i Inztall | [ Cancel

- It checks the status to install

@ Click “Next” to proceed the MSRDS installation.

i Microsoft Robotics Developer Studio 2008 Express Edition — ... [g|

Welcome to the InstallShield Wizard for
Microsoft Robotics Developer Studio 2008
Express Edition

The Installshield(R.) Wizard will install Microsoft Robotics
Developer Studio 2008 Express Edition on your computer, Ta
continue, click Mext,

WARNING: This program is protected by copyright law and
international treaties,

Eah [ mest= [ Cancel

-MSRDS installation wizard

@ In the below windows, License Agreement of MSRDS is stated to use it. Check the

contents and select ‘| accept the terms in the license agreement' , and click ’Next'.
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m";'- Microsoft Bobotics Developer Studio 2008 Express Edition — ... E|

License Agreement

Please read the following license agreement carafully,

MICROSOFT SOFTWARE LICENSE TERMS =

MICROSOFT ROBOTICS DEVELOPER STUDIO
2008 EXPRESS EDITION

These license terms are an agreement between Microsoft Corporation (or
based on where vou live, one of its affiliates) and you. Please read them,

They apply to the software named above, which includes the media on which
The terme alen annhe toame Mirroenft il

if arne

w1 reraive it

(331 accept the kerms in the license agreement

(1 do nat accept the terms in the license agresment

Cancel

I J

< Back Mext =

® MSRDS Setup Type is asked. ‘Complete’ is the

which  program  features user wants to

m";'- Microsoft Bobotics Developer Studio 2008 Express Edition — ... E|

Setup Type

Choose the setup type that best suits your needs,

Flease select a setup tyvpe.

All program Features will be installed. (Requires the most disk
space. )

Choose which program Features you want installed and where they
will be installed, Recommended for advanced users,

Cancel

I J

< Back Mext =

general case to install. ‘Custom’ is

install. Then, click ‘Next'.
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® Click “Install” to proceed.

|§ Microsoft HBobotics Developer Studio 2008 Express Edition - ... ﬁZ|

Ready to Install the Program

The wizard is ready to beqin installation,

Click Install to begin the installation.

If ywou want to review ar change any of vour installation settings, click Back. Click Cancel to
exit the wizard.

< Back. “ Install i ’ Cancel

@ If setup is finished MSRDS, check ‘Yes, | want to restart my computer now', then,
click “Finish”.

i Microsoft Bobotics Developer Studio 2008 Express Edition — ... El

InstallShield Wizard Completed

The InstallShield Wizard has successFully installed Microsoft
Robotics Developer Studio 2008 Express Edition, Click Finish to
exit the wizard,

- Setup finished
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B. RoboBuilder Service Pack Installation

@® Click MSRDS2008_RoboBuilder_service-install.exe

® Click “Next”.

e Setup - MSRDS 2008 Express - Robobuilder Service E“E\E]

Welcome to the MSRDS 2008
Express - Robobuilder Service
Setup Wizard

Thiz will install Microzaft Robotics Dew Studia 2008 Express -
Robobuilder Service on your computer.

It is recommended that you close all other applications before
continuing.

Click Mest ta continue. ar Cancel to exit Setup.

®@ Select Icon creates, then, click “Next”, and click “Install” again.

i Setup - MSRDS 2008 Express - Robobuilder Service 7 ] i Setup - MSRDS 2008 Express - Robobuilder Service
Select Additional Tasks Ready to Install
Which additional tasks should be perfarmed? Setup is now ready ta begin instaling MSRDS 2008 E spress - Robobuilder Service

OF POUT COMPUtEr.

Select the additional basks you would like Setup to perform while installing MSRDS 2008 Click Install to continue with the installation.
Express - Robobuilder Service, then click Mext

Additional icons:
[] Create & desktap icon
[] Create a Quick Launch icon

[ < Back ” Next > 1[ Cancel ] < Back ” Install I[ Cancel

Click “Finish” for MSRDS 2008 RoboBuilder service module setup.

i Setup - MSRDS 2008 Express - Robobuilder Service E\EHX\

Completing the MSRDS 2008
Express - Robobuilder Service
Setup Wizard

Setup has finished instaling MSRDS 2008 Express -
Robobuilder Service on your computer. The application may be
launched by selecting the installed icons

Click Finish to exit 5 etup,
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6. MSRDS - VPL Development Environment

6.1 OQverview

VPL is GUI based programming environment and can develop various Robot application.
P ioaal Fop L dn -t Sh e ¢

’

rcoig
h ['Pro ming*language
\:;msxﬁ Corpmatiup(yams reserved

&

Loading .

Also, it provides multitask process environment, that can process various task
simultaneously. By this reason, it is suitable for large size application system.

: * Unnamed= - Microsoft ¥isual Programming Language Express Edition [Z||E|r>__<|

File Edit View BRun Help
JL:}‘H ) OLE _1.,_=1>" 3 ”
Basic Activities ~ x| | Diagram X | |Project  ~ x|
EAC“\"“Y 2 e r——
m (€ >
I Calculete Properties -~ X
et e
B Join : mwo
msg!
W@ Merge Calculate | Deta
B M8 >
: L string ~ W
Bswicn 4 e "
Bust v S
Services - X
simple '
= All Found- |
%% Blob Tracker @
¥ Blob Tracker 0B
#¥ Explorer
& Follower F
2 Log o
Jix Math Function® v |
R & | S | B
N

- VPL programming example
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VPL is not just for Robot application development, but also it is possible to develop and
apply other application field. Therefore, VPL is a very attractive language for web
developer and professional programmer including students.

For VPL running in Standard Edition, click ‘Start=>Program=> Microsoft Robotics Studio
2008->Visual Programming Language 2008 Express’ edition. It takes around 1 minute for
the first time running.

doDd0n

i

j LLES F 5t i Ml e W
- - “isual Simulation Environment 20038 Express  » Wicrosoft Robotics eloper Studio 2
o Mmoo e & CCR and DSS Runtime 2008 Class Reference

= Frearsdqma| [ Documentation
.00 sl el B 0SS Command Prompt
i o ] % D55 Manifest Editor 2008 Express
oI Druia @ D35 Service Descriptions
o 0 EECEPL A 3 Packages

L Pk q H

- | = 3 FRobatics Developer Studio

& e & FRun DSS Mode
- R LE . = Misual Programming Language 200

i _:I--l"l

- VPL.exe file location
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6.2 VPL Development Environment

Various menus, tool box and tabbed-diagrams edit windows is shown as below.

: " Unnamed - Microsoft ¥isual Programming Language |:|IE|E|
File Edit View Build Bun Help
1= d | H Gy X | b M
Basic Activities + X | | Diagram X | Project - X
18 Activity ~ @ ¢l Diagrams
2 variable ¢l Configurations
9 Calculate w| | i) Nodes
Errors - X

iThis diagram Is empty. Add activities or
services by dragging them from the Properties - X
toolboxes. Connect blocks by dragging from
Sarvices + 3| ithe right border (source) to the left border
(destination).

| Find service ...

E All Found f lis element has no '.3'1;[2-[ﬂl'.i
¢ Announce =

& Apartment Simulatio

Ble Ao Dis s :

< Ed

=

VPL consists of 5 tool box and menus to make diagrams. Tool box has the basic activities

to make the present file detail and diagram, and services.

MENU
VPL menu’s structure is quite understandable since it is same as the Word-processor,
Hangul, MS-Office program.

@O File

- New : Make new project.

- Open : Open existed project.

- Save : Save present project.

- Save As : Save as new project.

- Recent Projects : Show recent projects.
- Exit : Exit VPL.
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© Edit

El vew Bun beo

M CiivE

T Cirl+2

IxEE= 2

Inaart

Yanables...

Wi 2S5

T -

E Wiriable
| Warlsehias. .. % Cale ulate
Dista
L] E Jain
| Wl Merpge

B

| switch

n Ll

B L=t Functions
il Comimeant

- Actions and Notifications : Show service action or, alert dialogue window

- Define Variables : Show variables definition dialogue window

- Connections : Show two block connection edit dialogue window

- Data Connections : Show data connection edit dialogue window

- Set Configuration : Show service or partner configuration panel.

@ View
i Toolboxes k : Toolboxes [} v Basic Activities
FAeload Services |- Raload Senvicas ¥ Senfices
G an | # Project
i ol | w Errons
¥ Toolbar [ v Toolbas
Align 3 : Align "
I (o
L La

- Toolboxes : Show/Hide Basic activity, Service, Project and Property
- Grid : Show/Hide Grid for diagram
- Toolbar : Show/Hide VPL tool bar
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@ Run

b Start F&
W Debug Start F10

Part Setlings

- Start : Run present project.
- Debug Start : Stop first activity and show debug view.
- Port Settings : Specify the port to use.

® Help

Contents F1

About Microsoft Visual Programming Language

- Contents : Show VPL help file.
- About : Show VPL right and version.

A. Tool Box
@ Basic Activities Tool Box
It controls diagram, include block to make data and variables. Also, it has text comment

service to use as a command for diagram arrangement.

Basic Activities * X
H# Activity
Variable

B List Functions
# Comment

- Basic tool box
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@ Service tool box

It shows compatible services with VPL.
clicked, it is asked whether new service is created. ‘Find Service

search filter function to find required service quickly.

For example, “Motor*” service would be found if user input “Motor”.

Sarvices X | | ServiCEs X
Firvd Sereic | Pracaless .

= Al Found ”~ = All Found

& Announce ¢ FT Genaric Motor

i Apartmiend Simulation g Generic Differential Drive

= froon Bumpes & Generic Molod [ ]

i Frcos Core O @) ifobot® Generic Drive

M froos Drive o® Lago NXT Maotor (v2) )

e Atom Syndication Genaral
g Atom Syndication Generall
i Bio Trackes i

W

1 ¥

- Service Tool Box

@ Project Tool Box

It shows drawn up diagram and configured file.
Diagrams directory, it shows pop-up menu ‘Add Diagram’.

igr Robotics Tubdeial 2 (C#): Colh
g Aobotics Tulodal 2 (C++): Cih

If service is dragged into diagram or double

... window provides

If mouse right button is clicked on

Through menu, various

diagram can be made in one project. To delete, select diagram name, and click “Delete”.

Froject x
@ ¢ Diagram- - !
-L-__IJ G'Drlll'gL Aﬂd DIEQ[EI‘TI 1

- Project Tool Box

80



To close the edit window, click “x” button. To open it, Double-click diagram to be opened.

@ Property tool box

It shows the property of selected block, connection line, diagrams. In case of block, it is
possible to show and change input/output and range. Also, it could designate initial status,
or connect manifest. Below is Property tool box example in accordance with tasks.

Properties X |

= Diagrams Al
FileMame |Diagrams.xml. M

= CompileSettings
MNarmespace Robotics

ContractPre hitp://schem:

UseSpecific E Properties x I
ContractMoi Conditions:
ContractYes If:
KeyLocatior C:WDocur D
Sourceloca
I D Add
IncludeDeb =
ExcludeMair L] Comment:
TargetFrami .NET v2.0 |»
VisualStudiq Visual Stuc v | &
» " Data Connections
Data Connections:
Properties X Value Target
Comment: @ null | Flags
@0 w| ChildCount
W null - ParentJoint
W null w ReferenceFrame
W null | ServiceContract
naiies @ null v | MeshScale
| SimulationEnoine | @ null | MeshRotation
| FntauiEnoh: W null % MeshTranslation
| Nong - - E]l @ null w | State
Set Initial configuration
Use another service
Use & manifest
[C]Edit values directly

- Property Tool Box
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® Error Tool Box

It shows error messages during diagram tasks. Message include diagram name, location,
contents errors.

Errors b4

O Join (in Diagram)
Some inputs of the join are

not connected. It will never
complete.

- Error Tool Box
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6.3 Structure and Function

VPL consists of Basic Activities and service. Basic Activities have program command and
grammar function, and service supports hardware interface, such as, sensor, actuator, or

software interface such as, Ul, memory device directory, etc. Block has input/output pin

and notification so that it can be connected in order.

| Calculate ]
) _—uu
If Data
—
+ Else | g string -
(O

Data Variable
S K T
int - int ..
Calculate
L m Variable
[Set» b

-VPL diagram

Activity activity could be modulation including service, data flow control, function or other
codes to make method. Activity activity could be used for repetition program or task jobs.
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ﬂ Unnamed+ - Microsoft Visual Programming Language
File Edit View Build Run Help
=AM R e A

Basic Activitie =~ X | [Diagram X | Activity X Proje v X
1 Activity 2| action: Action ~ By & ¢! Diag
1 Variable & Conf
% Calculate e Nod
¥ Data

B Join E i

® Merge o0 o GenericMotor|  Result B

[~ 1 L Get® \) ‘

i Switch ‘WindowsMessagesSample = _
B st > SendMessage-§ # ! Prope ~ *
Services - X ‘ 1

GenericScnarl

B AlFound+ | Get-# . L &

@ Ceneric Sonar W | lenthasnorp
sy Lego NXT Ultrasor|

< 2

-Activity activity

Moreover, Activity activity could include other activities combination, therefore, it can be re-
used. By this reason, VPL application could be a service module, and this has connection
pin as well.

Data

Hellow World [ SayText -9 Tt g

string v

>

- Block connection

Block is connected by connection pin. Left pin is for input message, while right pin is for
output message.

Block gets message with data, therefore, predefined internal function can be used, if
connected. It receives valid input message and starts function and process. All received
data from input is used, or re-made. Action Input pin is one, however output connection
pin has result connection output pin and, notification connection pin. In this book, we use

input pin, output pin, notification pin as a term.
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Result connection
1 " output pin
XinputController / Putp
T

|
|
|F
J - J \ MNotification

output pin

Action
nput pin

- Service pin property

In service, the output messages is used to forward to next block whether input message

was processed normally. Notification pin is used to send internal status change, such as

sensor (only output function) to message. Therefore, it is used when it generates values

occasionally, just like event is happened. Output pin send message one time while

notification pin can generate several times.
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7. VPL - Basic Activities

VPL includes various Activities in Basic Activities to create diagram.
This activity is generally used to link between services, or it can be linked with these

activities.

7.1 Data Activity

Data activity is used to save simple data value to other Basic Activities or services. In
order to define data type, choose from text box, and use it.
VPL supports .Net Visual C# data type.

string
decimal
byte
sbyte
uint
short
ushort
long
ulong
char

VPL Type Description VPL Type Description
bool True or False uint Unsigned 32 bit int
double float 64 bit int Signed 32 bit int
float float 32 bit ushort Unsigned 16 bit int
String String or sentence short Signed 16 bit int
Decimal Decimal ulong Unsigned 64 bit int
byte Unsigned 8 bit int long Signed 64 bit int
sbyte Signed 8 bit int char Character
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A. "Hello World" by using Data activity
This example is Data activity introduction and show “Hello World” sentence. Data activity

and Simple Dialog is used to do this example.

| Basic Activities X

:*ﬂ Activily |

B variable

|t# Calculate

ﬁnﬂtﬂ Data
Bior
@ Merge string =

=L =

-Data activity location

(O Drag Data activity to diagram window or double-click it.
@ Choose “string” from drop-down list.

Click text box and input “Hello World”.
(® Drag Simple Dialog beside Data activity.

f Services x
simple
|= Al Found -~

| 4 Blob Tracker
| 4§ Blob Tracker Calibrate
ﬂ Explorer
| 4 Follower
"'} Log

fir Math Functions

& Simple Dashboard
ifsimple Dialog

q Simple Vision w

e

oo
o 2P
:\ .___i..__.. g

-Simple Dialog service location
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@ Drag output pin of Data activity to Simple Dialog service.

Data
P-jl Hello World [fi#alertDialog 9 [

string -

-Data activity and Simple Dialog service connection

® Connections dialogue window is shown. Select ‘DataValue‘ in From : item,
and choose ‘AlertDialog’ in To : item then, click OK.
Choose ‘Value’ in Data Connections.

e 5| B :  Data Connections [5_(|

Erom: To: Data Connections:

DataValue AlertDialog Value N . Target
Conirmbielog T | Ao
PromptDialog e

[ Edit values directly

- Simple Dialog service connection

® Click ‘Run’ in Run menu or press “F5” in keyboard. If project is not saved yet, VPL

save window is shown.

b W= W RS P e _P-':@w*’

- Run icon location

(@ If application security window is shown, click setup cancel button.
“Hello World” dialogue is shown as below.

Alert Dialog
-
1 Hello Warld

To exit application, click ‘Stop’ button in Run dialogue window.
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7.2 Variable Activity

Variable activity generates, reads and writes variables. Listed variable could be selected in
text box. In case any variable is not defined, no variable would be shown. If you want to
make new variable, click ‘..." in Variable activity.

In Define Variables window, user can add variable and define a type.

Variable activity data type is same as the Data activity and input and output data type
should be same.

: " Define ¥ariables El

Variables:

Basic Activities X | |

W Activity A Add
E‘u’mlahm
E Calculate
{3 Data

B Join

W Merge

Elf w

- Variable activity location and Define Variable window

Type:

Variable name is started character type and combined alphabet and number.
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In VPL, various variables type can be declared.
@ Let's declare variables. First of all, double click Variable activity or drag onto dialogue
window. Click activity icon “...” , then designate type and name.

: © Define Variables E| : = Define Yariables E|
Variables: Variables:
Variable | | . == |
Add Variable MyName Add
string ...
Type: Type:
| | T —

- Variable setup method
@ Click ‘Add’ button, then it shows ‘Field’. Change ‘Field' with “MyName” and select

‘string’ in Type list. Data activity is used to assign value into variable.
@ In Basic Activities, drag or double click “Data activity” to the left side of Variable activity.

string ~

- Add Data activity

@ Select ‘string’ for Data activity, then input “David”.
® Connect the output pin of Data activity to input pin of Variable.

string ~

-Data activity and Variable connection

® If connected, Connection dialogue is shown. Select To : ‘SetValue’ so that Data
value is saved into Variables. Then, click OK.
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. " Connections

Erom: To:

DataValue GetValue

- Select Variable function

@ In order to print out in display, select “Simple Dialog” in Services.

Senvices 4

| simple |
g Follower -
= Log

Joc Math Functions
¥ Simple Dashboard
& Simple Dialog

& Simple Vision

(54

- Service tool search method
2 Among many services, input “Simple” in “Find service...” , then related services would

be listed. This helps saving time to find proper service.

Locate Simple Dialog service on right side of Variable activity, then connect output
pin of Variable activity with input pin of Simple Dialog

- Add and connect Simple Dialog service
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© In order to connect to pins, Connections window is shown. Select To: Alert Dialog,
then choose MyName in Data Connections. By doing this, the value of MyName is

forwarded to Alert Text of Simple Dialog.

= * Data Connections

: " Connections

Data Connections:

From: To:
DataValue AlertDialog Value Target
ConfirmDialog ® MyName B AertText

PremptDialog @ null B
@ value
= MyName

[CEdit values directly

- Simple Dialog service connection

In order to revise connected value, locate mouse on connection line. Then click right

button of mouse. User can select various options on after popup menu is shown.

- Connection Information check method

@ Click ‘Run’ icon to proceed.

Ale  Dialog X|
@ David

- Result
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7.3 Calculate Activity

Calculate activity does simple arithmetic or logic operations.

numeric or message value, data structure factors or other services

arithmetic data.

Basic Activities X |
h Activity e
2 Variable

{# Calculate

Calculate

S

™ Merge
T If v
-Calculate activity location and shape
+ Add
- Subtract
* Multiplication
/ Division
% Residual

- Arithmetic operator
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Plus (+) operator is also used to connect strings. This also can combine string and

numeric. (Ex. “The answer is "+ x/4)

&& AND
I OR
! NOT

- Logic operator

In accordance with round bracket mark, priority is decided. Click Calculate text box, then it shows
input message, data structure and pre-defined value list.

- Handling Variable value with by using Calculate activity

@ In order to use additional Calculate activity, remove Variable activity and Simple Dialog

connection.

- Remove connection line

@ Select Calculate activity, then, locate between Variable activity and Simple Dialog

service.

- Add Calculate activity

& Various calculation and operation is possible in Calculate activity.

If Calculate activity text box is clicked, it is listed available variables.
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=g

- Select available variables in Calculate activity.

(@ Connect Variable activity with Calculate activity. Connection window is not shown
additionally. After connected, ‘MyName’ variable is added in Calculate activity list. Select
‘MyName’.

- Simple Dialog service and Calculate activity connection

® Select ‘To : Alert Dialog’ in Connections window, and select ‘Value : value’ in Data
Connections window. Click OK.

® Click ‘Run’ to see result.

AIEN Dialog x|

@ David
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@ Let’s add strings to variable. Click in Calculate activity text box,

"o

then input, “Your name is "+MyName+".

" (W AlertDialog e

Click ‘Run’.  User can see the strings are added to variable.

Alert Dialog . x|

@ My Mame is David.

- Output with Calculate activity by keyboard input

Receive user name from keyboard input, and it shows “My name is ....” For this example,

two Simple Dialog and one Calculate activity are used.

Calculate activity also reads string from Simple Dialog.

@ Add Simple Dialog service and Calculate activity.

@ Connect output pin of Simple Dialog with input pin of Calculate activity.

Calculate

o™ b [

- Connection between Simple Dialog service and Calculate activity
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@ Select ‘From : Prompt Dialog—SuccessConnections’ in Connections window. Prompt

Dialog is used to receive keyboard input. SimpleDialog input is not need because of

keyboard input.

= ' Connections

Erom: To:

AlertDialog — Success Calculate
AlertDialog — Fault
ConfirmDialog — Success
ConfirmDialog — Fault

PromptDiglog — Success

PromptDialog — Fault

[ OK ] [Cancel]

@ After connected, available values are listed when Calculate activity text box is clicked.

Select ‘Text Data’ in Simple Dialog.

Pl O [ > >l | »
__= @ false

@ null

W true

W value

W state

™, Confirmed
™ TextData

® Drag another Simple Dialog service onto diagram edit window.
® This project already includes this activity. Therefore, it is asked whether to create a

new instance or use an existing one.
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= * Add Activity

This project already includes an instance of this
activity. Select whether to create a new instance or
use an existing one.

$ Add a new activity

~= SimpleDialog

l OK ] [Cancel]

@ In this example, same Simple Dialog service should be used, therefore, select second
“SimpleDialog”, then click OK. In diagram edit window, same activity name is added.

In diagram two Simple Dialog service are shown. Actually, existed SimpleDialog is re-
used and only one activity is running for this project.

©@ After block added, connect output pin of Calculate activity with input pin of Simple
Dialog.

Calculate

Select “To : Alert Dialog” in Connections window, and select “Value : value in Data

o= B » >

Connections window. Click to run this project.
Input “Test”.

Prompt Dialog 5[

&
ITest|

- Keyboard input by using Prompt Dialog

QK I Cancel
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@ Click OK, then, it shows as the below.
Alert Dialog x|

®

- Result by using Alert Dialog

@ Let's revise input string and add fixed string in this example. Click Calculate activity

text box and input "My Name is" + TextData + ".

Calculate

. E = "My Name is " + TextData + "." [»AlertDialog 9 E =3

@ Save project and click ‘Run’.

Prompt Dialog x|

; IDavid

- Keyboard input by using Prompt Dialog

oK I Cancel

Alert Dialog x|

@ My Name iz David.

- Result by using Alert Dialog
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7.4 Join Activity

Join activity is used for this calculation. This activity receives two input and process it, then
forward the value to the activity.

( First of all, add two Data activity, then input int type “10” and “20” in text box.

| i

7
H

=Y

-

Figure 1

(2 Add Join activity in Basic Activities items.

Join
o ond |
 op?

Figure 2

Basically “msg” and “msg0” are default variables. User can change the variable names. In
this example, user changes the variable names to op1 and op2 instead of msg and msg0.

(3 Connect these two output point with input point of Join activity. No other window is shown.
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@ Add Calculate activity. Connect output point of Join activity with input point of Calculate
activity. No other window is shown. After connection, click Calculate activity text box. Then it
shows available value or variable list.

Data
it - 12 ¥
Calculate
opl TE——
_~—4 002 W false
D&tﬂ ; F 3 - I"IIJ"
int -
Figure 3
(& Revise Calculate activity text as belows.
Calculate
L =
-8 op2
Data
int -
Figure 4
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(® After adding SimpleDialog activity, connect the output point of Calculate activity with input
point of Simple Dialog activity. At this time, Connections window is shown. Select AlertDialog.

£} Connections |$__<|

From: To:

CalculatedResult AlertDialog
PromptDialog
ConfirmDiziog

OK Cancel
Figure 5
@ Select “Value-value “ in Data Connections window.
£ Data Connections [z|
Data Connections:
Value Target
| @ null &“ AlertText
@ null
[ Edit values directly
Figure 6
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Completed diagram is as follows.

Data
int - SimpleDialoal
F SimpleDialog
-4 opl - - AjertDiatog- E
4 op2
Data
int -

Figure 7

® Run program, the result is shown as Figure 8.

Alert Dialng

Figure 8
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75 If Activity

In this chapter, it shows how to use If activity. In order to test “IF” scenario, receive the two
values, then compare the value. If two values are same, it shows “Same”, if not, it shows
“Different” message.

( First of all, add two SimpleDialog and two Calculate activity in order to receive two strings.
Then, connect each activity. To receive the values, select “PromptDialog-Success” and
connect.

From: To:
AlertDialog — Success Calculate
AlertDialog — Fault
PromptDialog — Success
PromptDialog — Fault

ConfirmDialog — Success
ConfirmDialog — Fault

[ ok | [ cance

Figure 1

(2 Select TextData in Calculate activity text box.

SimpleDialog Calculate

SimpleDialog

§ TextDatd @
@ false
@ null

@ irue

@ value
@ state
™ TextData

:
Figure 2 '
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(® Then, add Join and two Data activity, then connect these as follows.

Calculate

Jain
o =T =
lmsz ||

Calculate

If

Figure 3

(@ Add two SimpleDialog activity, then connect two Data activity. At this time, set to AlertDialog.

& Connections |g|
From: To:
CataValue AlertDiglog
PromptDialog

ConfirmDialog

[ ok | [ cancel |

Figure 4
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¥ Data Connections

Data Connections:
Value Target
@ nul B werText

@ null
™ Langth

[C]Edit values directly

Figure 5

(5 Completed diagrams are as follows.

Calculata
[ 2 ii; [ T
Join
o =T (S
...
Calculate : o
> E - > > =

— M{ =rtDialog -+ E

g

BertDialog e E

Figure 6

® Run program, and check the result.
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7.6  Switch Activity

In this chapter, it shows how to use Switch activity.

To test this example, add Switch activity.

AlertDialog

Data

P}l This is man's name.

shring -

J.

Data

g iz is woman's name.

string -

Data

B-fl| Mot registered Name. [

string =

Figure 1
In the above diagram, Merge activity was used for merging the various data flow.

Merge activity can have various input data. Any input data forward to connected activity. Merge
activity deliver the value even if just one data arrives while Join activity deliver the value if all input

value arrives.
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7.7 Merge Activity

In VPL, user can use repetition function by using If and Merge activity. The below diagram is
repetition example that is 10 times increase the value by plus and repeats.

Data Variable
int - int

rimpleDialog
AlertDialog

Variable
Set-d intStart | w B
int

User can apply this kind of repetition program in other way. (Example : Repeat this program
pattern until the intial value approaches certain value by repetition.)

Figure 1

Below program repeats until user input “Stop”.

Variable = ¥ AlertDialog
pota sl svtnpis b APl Srnput == "suvput’ :]
< I sting ... i Else
string =
2 Calculate
PromptDialog e E P [ >

Figure 2
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7.8 List and List Functions Activity

Initialize array as it creates the first address of array. In order to add items in List, use List
Functions activity. For creating and saving the variable of array, Variable activity should be

used.

Basic Activities X

w= Merge
=1
(=l Switch
£l List
Bl List Functions
# Comimend wr

-List activity location and shape

List activity supports one dimension array, and two or more dimensions arrays are possible
by C# programming. List Functions activity makes existed List edit. In order to select
applicable function in required List, use drop down list in activity.

|Basic Activities x
&3 Data _-':
EIJCIIH
o Mesge
i it
(4] Switch
BlList
£ List Functions
# Commeni w

List Functions -

-List activity location and shape
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Below example is about various data processing by using List activity and List Functions
activity. Normally, List activity is used to initialize the array variable, and List Functions
activity is used to add, delete or various operation could be applied.

@ In below example, it describes how to save variable as string type List activity is
created. Drag List activity and Variable activity, then configure as ‘Sting' and ’List of string’.
Change variable name as ‘strList’.

: * Define Variables [g|
Variables:
_F triist
int = = Add Variable
uint > >
float List of string....
double
byte
shyte Type:
long List of string [
uint ~
U|ﬂ|"|g short D
short L ushort
|
ushort o
decimal char
List of int
. List of bool
char List of double
List of fleat
bool List of string

-List activity variables list and List property configuration

@ Connect List activity with Variable, then select “Set Value” to initialize the List object in

Connection window.

Variable
Set -l striist v
List of string -.. !

-List activity and Variable activity connection

@ Add List Functions activity and Calculate activity. Connect Variable activity with
Calculate activity, then select ‘strList’.

@ Connect Calculate activity with List Functions activity. Click ‘To : List’ in Connections
window. Then click OK.
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: " Connections L+ : " Connections

From: To: From: To:
List GetValue CalculatedResult
SetValue Item

- List Functions activity connection configuration

® Add Data activity, and designate string type. Input “Hello”, and connect Data activity
with List Functions activity as shown in the below.

Variable
Set-i-g striist v
List of string -.. !

Calculate List Functions

>—bf suiist |

Hellow

string

- Array formation and Variable initialization

® Now array is initialized as its variable name is ‘strLis’, and have List of string type.
“Hello” string is saved in the first item of array.

@ ltem is not reflected automatically when user has done just the above procedure. It
does not save the value, only returns List value. Therefore, it should be connected with
SetValue type as shown in the below. Click Variable activity andn use Ctrl+C and Ctrl+V

function to re-use it.
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Variable Calculate List Functions
Setjl strlist v strList
List of string -.-

Data

g Variable

Set
List of string ...

string

- Save data into array variable.

Now, it describes how to read and display the saved variable value. Add Calculate
activity, and select ‘strList’. In order to read the first value, revise strList[0]. List object is
same structure with array, and first item starts from 0.

Calculate List Functions
strlist

Variable

List of string ...

Calculate

strList[0]

- AlertDiatog—d

Run diagram and check the result.

alert Dialog

@ Hellow

- Alert dialog window result

X]
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“w

© List object items number could be known with Count property. After input “.”, Capacity
and Count property is shown, then select Count to check array items number. In this
example, Capacity is 4Byte and Count is 1.

Variable Calculate List Functions
B strlist

. List of string ...

> Helow | Variable
strList
_List of string ...

b

Calculate

44 AleriDialog—d m &

When it comes to read array item, it is possible by using variable. The below is the
using variable.

@ In order to input array item number, add Data activity and Variable activity, and make
int type ‘ListIind’ variable. Add join activity and connect added activity.

@ Input “msg.strListimsg0.ListInd]” in Calculate activity text box.

@ Join activity - 'msg1' is connected with ‘strList’ array, ‘msg2’ is connected ‘Listind’
variable. In order to use connected variable and array value, input “.” and write variable
name.

In 'ListInd' variable, ‘0’ value is saved.

Therefore, “msg.strList{msgO0.ListInd]” is same value with “strList[0]”

In this way, array item data could be checked as the change of Data activity.

@ Run the project to check result.
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Variable

setdflsilist v

List of string ...

Variable

List of string ..-

-+ AlertDialog

Calculate

<Al mag.strlist[msg0. Listind]

Variable
Listind | »
int

- Read array item value by using variable.

i. List Functions activity data process function

In this example, it describes how to use List activity and List Functions activity to register
and read the various value in array. Add List Functions activity and click drop down button,

then it shows various function list.

‘_ﬂppﬁﬂd _—
| Append i

Concatenate
Reverse

Sort
Removeltem
Insertltem
Getlndex

-List Functions activity function
Basically, Append is showed, and each function is as follows.

Append : Receive List and ltem, then, return registered List after
register ltem in the last area of List.

- Concatenate : Receive two List input and return connected List

- Reverse : Return registered Items in reverse order.

- Sort : Return registered Items in ascending order.

- Removeltem : Return remained ltems after designated Iltem.
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- Insertltem : Return with added ltem.
Three input values are needed. List, registering ltem, registering position.
- Getlndex : Return ltem registered position.

a. List Functions activity - Append
First example is connecting two arrays by using List Functions activity- Append and
Concatenate.

@ For two arrays, add two List and List Functions activity, two Data activity.

@ Change List activity and Data activity with ‘String’.  Connect List activity with List
Functions activity.

@ Select “To : List” in Connections window. Connect Data activity with List Functions
activity.

@ Apply same configuration on other array, and input “AA”, “BB”. Then diagram will be
like in the below.

B

- Block connection and configuration.
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® Add List functions activity, Calculate activity, Simple Dialog service. Change List

functions to Concatenate and connect with List functions.

©® Select “List1, List2” in Connections window. Connect List functions activity

(Concatenate property) with Calculate activity, and input “value[0] + value[1]”

Lastly, connect Calculate activity with Simple Dialog. Configure Alert Dialog.

List Functions

List Functions

4 N

string ~

- List Functions activity-Append function diagram

@ Click “Run” to run project.

Alert Dialog

AAEB

@

Calculate

value[0] + value[1]

-4 AlertDialog

X]

-List Functions activity-Append function result
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b. List Functions activity — Reverse

Reverse shows the result in reverse order.

O Add three ltems as the below and input value[0]+"\n"+value[1]+ "\n"+value[2] in

Calculate activity.

List
List Functions

string *

AlertDialog L - -
List Functions

=

Reverse ~

Calculate
value[0] + "Wn" + value[1] + "Wn" + value[2]

- List Functions activity - Append & Reverse function

@ Create array, and input “BB” in "value[0]", "AA” in "value[1]", “CC” in "value[2]" in order.

All data type is defined as String.
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@ Configure List Functions as “Reverse” in the last connection.

@ Resultis shownas “CC”, “AA”, “BB” in order.

c. List Functions activity — Sort

Sort shows input data in ascending order.

@ Use Reverse function diagram.
@ Change Reverse to Sort, then check out the resuilt.

List Functions

List Functions
List Functions

-+« AlertDialog
List Functions

List

Calculate
value[0] + " Wn" + value[1] + "Wn" + value[2]

Sort -

- List Functions activity - Sort function

® Click to run.
It shows “AA”, “BB”, “CC” in order as in the below.

Alert Dialog

- List Functions activity - Sort function
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d. List Functions activity - Remove Item

@ Configured Removeltem List Functions activity removes input Index of array data, then

shows remained data.

List Functions

List Functions
List Functions

-+ AlertDialog

Calculate

List Functions

<l valu=[0] + " Wn" + value[1] [§=
= List Data
— Idex < _ <
Removeltem - int -

- List Functions activity - Remove ltem

@ “BB”, "AA”, “CC” were added in order. Only “BB”, “CC” values are showed after
Removeltem is used with index “value[1]".

Alert Dialog X
: BB
@ ,

- List Functions activity - Removeltem function

e. List Functions activity - Insert Item
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@ Insert ltem needs three inputs.

@ Make the diagram and check the result.

List Functions

List Functions

=

Append _

[tem-B>

List Functions

string =

List Data

[tem <difl CC
string =

Index
Insertitem ~

Calculate
value[0] + "Wn" + value[1] + "Wn" + value[2] + "Wn" + value[3]

AlertDialog P

- Insert ltem example

@ Add “BB”, "AA”, “CC” in order and add “DD” again. Result would be “BB”, “DD”, “AA",
“CC”.
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f.  List Functions activity - Get Index

Let’s take a look Get Index function.
@ Make diagram as the below.

List Functions

List Functions
List Functions

Calculate
value L

- E - AlertDiglog —d

- Get Index example

Getindex -

@ In the above example, it returns “1” as it finds “AA” location.

Alert Dialog X

-List Functions activity - Get Index
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7.9 Activity Activity

Activity activity is used user-defined Activity. It consists of data flow diagram. Activity is
shown as one block, Also, it can be compiled and used other service.

—_—— —

| Baglc Activitias

1 Activity 5
B variable

| Calculate

Iﬁ Diata e

| =N

!-&nga | ER—— -
=1 o

EE Switch = E

-Activity activity location and shape
a. My Activity

@ Add Activity.

= Unnamed= - Microsoft Yisual Programming Language Expr... |z||§||z|

File Edit View BRun Help
0.0 L X L N

Basic Activities + X| | Diagram X | Project -
Activity & & Diagrams
| variable = ¢ Configurations
+‘ Calculate
[= &
Errors - X
= — [
! Response (in Activity, & B >

The response output —

is not connected. |
| Services - X
| Find service ...
|\E All Found ~
¥ Announce B
| 4 Apartment Simulation [ Properties - X
< | >|_ s element has no proper

L2
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@ Click Activity, and check Properties. It shows Name, Description, Import Icons.
Comment “Calculate two operations”.

Properties

Comment:

LICH

S MOEE adE

Mame:

| My Calculate

Friendly Mame:

| Activity

Description:

|A user defined activity. |

Import lcon...

@ Click

"Import

Icon..." and

select

"C:\..\Microsoft

20008\store\media\MyCalculatelcon", and open it.

= #F:

LH

|E} media

~| « & e E-

S EZ2 =M
HIE 2t
[SILR=Y]
W LEEH
e 23 O0A3 (0D
(3 Docurnents and Seftings
1) myidlbiy
|3 Microsoft Robotics Dev Studio 2003
I3) stare
ez
e 22 0A3 (DY
b DWD-RAM EEHIE (ED
Lk DVD EEHIIE (FY)
e 28 043 (G

S5 =M

=) My Documents
@ USBHIOZ &3

SIHUEY3 &2

Name it as ‘MyCalculate’.

Robotics

>
Foo

und2 ryCalculatelcon

hrticle

1>

OH H&(T): [Image Files(+bmp;=jpg;=.gif)

Lef L
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Below is changed property window and MyCalculate Activity shape.

Properties X
Comment.

2 HOoIEHE |& L

MName:
| MyCalculate |
Friendly Name:
P MyCalculate
| Activity | SHS| HIOIENS o1 &E LT,
Description:

|A user defined activity. |

Import lcon...

b. Create My Activity Input/Output Property

D New Tap “MyCalculate” is opened when it is Double-Clicked.

- = 2+ — Microsoft Visual Programming Language Express Edition

File Edit View BRun Help

=1 N RN RN, AN

Errors ~ X | |Diagram X | MyCalculate X Project - X

1 Response (in MyCalculate/Acti e - & Diagrams

The response output is not Action: Action ,l & Configurations
connected.

| Basic Activities it

{8 Activity ] [

. i ~ | iThis diagram is empty. Add activities or services by Properties - X
EJD'" againg them from the toolboxes. Connect blocks by

@ Merge gging from the right border (source) to the left bofder

P % ldestination).

Services - X

| simple |

This element has no properties

= All Found -+ ~ .

¥ Blob Tracker Li]

4 Blob Tracker Calibrate @

#¥ Explorer

% Follower i
Saved | = j

- Add Activity diagram window
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@ My Calculate includes Action Input pin, Result connection Output Pin, Notification
connection Output Pin.

Diagram X | MyCalculate 3

| Action: Sum ~ 4

>

This diagram is empty. Add activities or services by dragaing them
P from the toolboxes. Connect blocks by dragging from the right border
(source) to the left border (destination).

@ If Action drag drop clicked, Start, Action could be selected.

Diagram | MyCalculate >

Action:  Action -

- My Calculate Start property

@ Action does data processing and ouput function, Start has only funtion internally.
Select Action in My Calculate Activity.

® Insert Add Activity.
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®

Eile

Edit

Ctrl+Z

Insert

[

Variables. ..

|  Actions and Notifications... CtrH+Shift+A

-Actions and Notification menu

Click Edit->Actions and Notification or Press Ctrl+Shift+A keys.

@ When Actions and Notification is shown, input “Sum” in order to create add function in

Actions input box.

Click “Add” button. Then, Input “P1” and “P2” instead of “Field”.

: ® Actions and Notifications

: ® Actions and Notifications

WW] Actions W]
Actions: Description: Actions: Description:
[ sum || | | Sum | |
Sum Input values: Output values: Sum Input values: Output values:
Pl | | P2 | |
Field Ei1eld
Type: Type: Type: Type:
[int ~|| | Lint = |
[ Add ) [Delete ][ Add ] [Delete] [ Add ] [Delete] [ Add ] [Detete ][ Add ] [Detete][ Add ] [Delete]
ok ] [ cancel ] [ ok ] [ cancel ]

-Input Values registration
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© Select int type for “P1” and “P2”. Now data input is ready.

Designate output variable. Click “Add” in Actions and Notification window.

@ Revise as “SumResult” when Output Values input is shown as ‘Field".

= * Actions and Notifications

Actions | Motifications |
Actions: Description:
sum Il |
sum Input values: Output values:
| P2 || SumResult |
P
P2
Type: Type:
[int ~[int ~|
[ Add | [Delete ][ Add | [Delete][ Add ] [Delete]
[ OK ] [ Canr.el]

- Output Values variable registration

@ Add another “Action” For subtract operation.
Click ‘Add’ button, then revise as “Sub”.

@ Add P1 and P2 same as Sum Action. And register “SubResult”.

& * Actions and Notifications

Actions [m|
Actions: Description:
sub i |
sum Input values: Output values:
sy [P2 | [subResult |
P1
B2
Type: Type:
|int v”inl v|
[ Add ] [Delete] [ Add ] [Delete ][ Add | [Delete]
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@@ Click OK and, Sum and Sub Action is shown.

|Diagram X | MyCalculate X |

[ Action: sub -

-Action List

c. Create Add function for My Activity
@ Click Sum and create diagram.
@ Add Calculate activity and connect with Sum Action.
@ Click Calculate activity input box, then available variables are listed. Among these
variables, P1 and P2 are listed as well. Input “P1+P2” in Calculate activity text box.

Diagram X | MyCalculate X | Diagram X | MyCalculate X |

Action: Sum ~ #y Action: Sum ~
Calculate | [ Calculate [
S

W false | /
@ null ’ :
W true
W value
@ state

R
& po = =

-Calculate input window

@ Connect Calculate activity with diagram output pin. Select “value” in Data Connections.
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'Diagram ¥ | MyCalculate X

Action: Sum ~

Calculate

= " Data Connections

Data Connections:

Value Target

W value E| SubResult
W0 '

[ Edit values directly

- Calculate activity connection and configuration

® Click OK, then it is shown as the below.

s * Unnamed= - Microsoft ¥isual Programming Language

Eile Edit View Build Bun Help
N CF 9 &% G X[ b W
Basic Activities  ~ X | [Diagram X | MyCalculate X | Project >y X
H Activity | | Action:  Sum ~ 4 ¢ Diagrams
2 variable I ¢ Configurations
il Nodes
L
-~ M ’ Result ’
Calculate P Froperties - X
_—y
BlEe Calculate:
Sernvices * X
: : |P1+ P2
|F.-rm' senvice ... - | o
omment:
= All Found ~ .
& Announce "
2 . #|
@]

-Sum Action diagram
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d. Create Subtract function for My Activity

@ Select “Sub” and create diagram as the below.

'Diagram M | MyCalculate X

Action: Sub ~ ¥y

: * Data Connections

Data Connections:
Value Target

Result [ || IRTI | s

Calculate
P1 - P2

[CEdit values directly

s * Unnamed= - Microsoft ¥isual Programming Language

Eile Edit View Build Bun Help

D229 0% @ X b -
| Basic Activities  ~ X | [Diagram X | MyCalculate X | Project v X |
|@ Activity 2| | Action:  Sub v~ ®y ¢ Diagrams
B variable I ¢ Configurations
! il Nodes
| v
| Errors - X | Calculate |
[ Properties - X
| Al P1 - P2
( ; Calculate:
| Services - X
= : [P1+ P2
|| Find service ... x | o
. omment:

= All Found ~ .

& Announce "
| { | | } |

@ ]

- Sub Action diagram
@ Creating method is same as Sum Action. Input P1-P2 instead of P1+P2.
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e. Add and Subtraction function for My Activity

Sum & Sub Action is completed. Select Diagram Tab.

: " Unnamed= - Microsoft Visual Programming Language

File Edit View Build Bun Help

I R M R e )

Basic Activities = | |Diagram X |MyCaIn:-.uIaie b 4 | I.}ra]'ect - X
~ ¢ Diagrams
=, | i Configurations

id Nodes

sl A erme ,: i

Errors - X {

| | 1: | Properties - X

ESEWiCES - M 1 B element has no proper

-

- Main Diagram window

Add two Data activity and Join activity, then add one Simple Dialog service.

- Data activity and Join activity connection

@ Connect Join activity with My calculator activity as the below.
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- Join activity and Mycalculator activity

@ Select Sum, then click OK.

: * Connections

From:

CombinedOutput

Data Connections:
Value
= msg

b
® msgDd [
WO
W value
& msg

[ Edit values directly

B oecomeeion: B

Target
P1

P2

- Join activity and Mycalculator activity connection configuration

@ Input variable P1 and P2 is shown in Data Connections. Select msg and msg0 to input

variables.

® Lastly, connect My Calculator activity with Simple Dialog service.

Dialog” and “Value : SumResult”, then click OK.
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= = Connections &| = = Data Connections

[CEdit values directly

From: To: Data Connections:

Sum — Result AlertDialog Value Target
GonfirmDialog = SumBesult | AlertText
PromptDialog

X

-Simple Dialog service connection information

Sum-pe f/ rln- Result

B

AlertDialog E =

- Connected diagram

® Click to Run.

Alert Dialog
L]
1 300

- Alert Dialog Result

%)

(@ Try Sub Action yourself in same way.
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7.10 Comment Activity

Comment Activity is used as comment when it is added in diagram. Input text.
Comment Block is not needed to connect, therefore, it can be located any where in

diagram window.

Basic Activities x

B Join -

o Marge

=l Comment =

= Switch

&) List

EI izt Funclions

# Comment P

-Comment activity location and shape

It is used to describe the diagram or detailed explanation as the below.

: * 3= - Microsoft ¥Visual Programming Language Express Edition

File Edit View BRun Help
A=A A MR R A
Errors > %| |Diagram X [MyClulate X | Project  + X
g Diagrams
Comment - &l Configura|
SIHS S L0 HBH S &HEHH
Basic Activities - X P& FE E=oHE TS LD
B Join ]
W@ Merge
=1
[ Switch . 5
& List !
] List Functions | Properties ~ x
# Comment v P Result
Services - X
simple
r..l‘.}l-ﬂ’g i 4 AlertDialog
fic Math Functions @ ement has no pro

-Comment activity example

8. MSRDS-VPL Service Programming
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8.1 Service Configuration

: " Unnamed= - Microsoft ¥isual Programming Language
File Edit Miew Build Run Help
=" N KN WA - SN

| Basic Activities ~ X | |Diagram X | RoboBuilderBrick X |_ :Pfuj-éc-t- - K
|h Activity =| |[set Configuration | ® ¢ Diagrams &
b | & Configuration »||
[ m—— [ |
EErn::rs | None E|| F3 ¥ |

S — Set Initial configuration — ———
| services _—A Use another service | Properties - X
[ | HglUse a manifest el | [
| Robob | - Mame:

@

- Service configuration window

In order to use services, initial status configuration, partner service designation information
are needed. This information is shown in Property tool box. It also can be confirmed in
“Edit” or “context pop up menu — Set Configuration”, or Double-click it. As shown in Set

Configuration drop window, one can be selected for service initial configuration.

Set initial configuration

: * Unnamed+ - Microsoft ¥isual Programming Language

File Edit View Build Run Help
NG 9 L% Lyl X b W

|Basic Activities ] Diagram 3 | RoboBuilderBrick X L QI;mj'eci - X|
| Activity ~! |[set Configuration [® ¢@Diagrams &
" | i Configuratio »|)|
=L A S BIWs-! initia! configuration RN 3 |
Services » x| Initial State \Exoperties a3
| Robob | |[& RoboBuidsrBH(T, 5001 | Name: :
|= All Found Al SeralPort | | RoboBuilderBrick |
b }iiohnE!uﬂﬁer _B[_'CK w | Timerinter 500 Configuration: |
£ | | |[gat initial eonfine | |

-RoboBuilder Brick service initial configuration window
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In this option, service initial status can be configured. RoboBuilder Brick service needs
COM port and Baud Rate Property. This kind of configuration can be done in Initial State
Tap. For example, Differential Drive service needs two Motor service and Encoder service
can be used optionally. In order to use Partner service, it is selected in Set Configuration —

Partners Tap — Property Tool Box drop list.

i. Use another service
In this option, other service can be made through service configuration. Either select
certain service or DSS runtime proper service. In this diagram, it makes Generic service is

used, or it makes possible to use without changing diagram.

: * Unnamed= - Microsoft ¥isual Programming Language T El&|

File Edit View Build Run Help
NE D g s X b M

Basic Activities - X aagram x | RoboBuilderBrick X |_ Project - X

1R Activity = ||Set Configuration i Diagrams =~ &%
i Configuratio s

Errors A |Use another service v| < »

SBWJCES - X E----------------------------------------------------------------------- Prﬂpe[t]eﬁ - X

| Fobob | (Jse existing service or create a ne Name:

= Al Found Al o fic service drop of [ RoboBuilderBrick |

#RDDQB“!!:!B[ .E.r_'“ - i Configuration:

<_ _> |I lee annthar sanir Vl

il
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. Use a manifest
In order to start service, it use existed manifest file. Manifest is configured file that has
partner relationship between services. Click ‘Import Manifest’ as shown in the below.

: * Unnamed= - Microsoft ¥isual Programming Language

FEile Edit View Build Bunm Help

230 oLk ia iy X b W

| Basic Activities - X 'Diagram ¥ | RoboBuilderBrick X l_ iFmJecl - X
|FR Activity =| |[set Configuration @l Diagrams &
! gl Configuratiol s
\Efrors M= Use & manifest v g | B

Services - X | Properties - X

|Use existing or create ne vl [
| Robob | MName:
= All Found + ~ To use a | RoboBullderBrick |
. . maniiest,

#HQPGBUFE' Br-u:‘.k e the Configuration:

2 | 2 manifest [l12a & manifest ¥
| - = — |

B

- RoboBuilder Brick service manifest usage window

It shows available manifest list. Select proper list and click ‘OK’.

- = Import Manifest

Use existing or create new service
Use an existing service with the same contract or try to start a new
service if none exists.
GeniboRobot.manifest.xml
Starts: GeniboRobot
Starts as: GeniboRobot

- Available manifest dialogue window.
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In order to see the selected manifest, click drop window in Set Configuration.

: = Unnamed+ - Microsoft Visual Programming Language Express Edition |__||E|r>_(|

Eile Edit VWiew Bun Help
i =A™ A B N S

|Errors sadl Diagram X | GeniboRobot X | Projecf - 'k'_

Set Configuration H gl Diagrams
il Configura
[Use a manifest v|
| Basic Activities ~ X |
|Ff Activity Al Use a manifest
| . = A manifest contains
| variable :
GeniboRobot in GeniboRobot.Manifest.xml
= * .I : i i : i X E“ 7] >
== Use existing or create new service = §
| Services - X “* GenlboRobot In GeniboRobot.Manifest.xml Properties = X |
% Genboorve )
% GeniboPanTilt ary file into the project's Configuration:
.Q GeniboPlayEmo
& GeniboRemocor _-. Manifest:
& GeniboRobot & = ]
g » & GeniboR v
52l

- Selected manifest list check
These manifests could be created through DSS manifest editor.
iii. None
This option is to find proper service in DSS runtime when diagram runs. When “None”

service is selected, additional configuration is not needed. For example, simple services
such as, Math Functions, Simple Dialog or Text-To-Speech Service.

138



8.2 Utility service

It is used in robotics service, user interface service to create input/output data, or control

robot without joystick, controller professional service.

i.  Simple Dialog service

Senvices »

simple

ik Blob Tracker @
g Explorer

g Follower

@ Log o
Joe Math Function
¢ Simple Dashbge
E Simple Dialog
£ Simple Vision

e Timer 0.
< >

-Simple Dialog location and shape

Simple Dialog is used to check all used example diagram result. It is similar with dialog
window. Main functions are display/input the value or receives OK or Cancel.

- Alert Dialog : Display input data.

- Prompt Dialog : It shows text input window and returns input value
when OK button is clicked.

- Confirm Dialog : It shows received data, or it returns values “OK” or
“Cancel”.
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a. Simple Dialog service Proceed decision
In this example, Confirm Dialog function is described.

(O Add one Calculate Activity, one Simple Dialog and one If activity.
@ Connect Calculate Activity with Simple Dialog. Select “To : Confirm Dialog” in
Connections window and “Value: value” in Data Connections.

= * Connections &| - * Data Connections r>_(|
FErom: To: Data Connections:
CalculatedResult AlertDialog Value Target
confumolalos EETTTN ~|  ConfirmText
PromptDialog

[]Edit values directly

- Simple Dialog - Confirm dialog connection information

(@ Connect Simple Dialog with If activity. If connected, click ‘+’ to add condition window.

@ Input “Confirmed == false”?} “Confirmed == true” as shown in the below.

If

Confirmed == falsa [+
Confirmed == trus [

ConfirmDialog E = ”
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® Add three Calculate Activity, one Merge activity and one Simple Dialog as shown in

Calculate
4 ETE 2
-

b= Calculate

T oY Froces

:

the below.

i Calculate |
»‘ oceed” o , e

AlertDialog e

® Click ‘Run’, then it shows ‘OK, Cancel’ button dialog.

Confirmation Dia x|
@ Proceed?
QK I Cancel
@ If click 'OK’, it shows “Yes, Proceed it!.*
If click ‘Cancel’, it shows “No, End it.”
Alert Dialog x|
@ Yes, Proceed it!
- Click ‘OK’
I.r_l_i._
§| Alert Dialog |
n @ Mo, End it!
- Click ‘Cancel’
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ii. Log service

Senvices x

log

5 Flexible Dlalog

& Generic Analog Sensor i ]

i Generic Analog Sensor Aray i ]

" log Li ] B
Li ]
n -

N

B Log source sample Senice
& Log synchronizing sample service

- Log service location and shape

Log service is similar with Simple Dialog - Alert Dialog. It returns the value in VPL Run
window. By using Log service, it shows more data than Simple Dialog service and is
could be used for debugging purpose.

Three options can be selected.

- Log Info : It shows blue data message in Run window.
- Log Warning : It shows yellow data message in Run window.
- Log Error : It shows red data message in Run window.

a. Show message status in Run window

(U Add three Calculate activity and three Log service in the diagram.

Calculate

Bl Print Erors | o
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@ Connect Calculate activity with Log service.

value”.

5 Connections
Erom: Jo: Data Conneclions:
Dalavalus 0 Valus Target
BT | tessaoe
LogWarming | i 1 o
| i w| camegory
CIEdit values dirsctly

5 Dhata Conmestions

Select “From : Log Error” and “Value :

- Log activity connection information configuration

®
@

Calculate

"Print Errors."

> LogError-e

Calculate
Loginio -

B

Calculate

B = LogWarnirg e

- Log service data display
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Input "Print Data.” in LogInfo and “Print Warnings.” in LogWarning in same way.



® Click “Run”. Result is as shown in the below.

|E Starting manifest load: file:///E:/Documents and Settings/rbsunny,/Microsoft Robotics Dev Studi
@ Manifest load complete
Loading file: http://localhost/mountpoint/30f355f7-1609-410d—afad—10943{223cec/23_LogSe|
Fixup debugging info
Find proxy assemblies
http://schemas. microsoft.com/robotics/2006/08/log. htmi: Utility. ¥2006.MOB. Proxy, Version=2.1
Starting partners from configuration

pmgrarn.l_oQSewice.Lng: Simple use existing or create
program.LogService.Log: Created
= Service started

Lookup known services
Create activity instances
Start activity instances
‘@ Senvice URI:

& Print Warnings
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b. Display value in Run window

Log service displays various data type in Run window.

(D Connect various data activity as shown in the below. Four Data activity,

one Merge activity and one Log service is used.

@ Select “From : Log Info” when Merge activity is connected with Log service.

Data

OHAGHHIR.

string
: ] Loginfo-p» @

Data

float =

- Display various message type

= * Connections fz| = & Data Conneclions
Erom: To: Data Connections:
DataValue LogErrar Value Target
LogWarning
W null v Category

[CEdit values directly

X

-Log service connection information configuration
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® Click ‘Run’.

Ready

Your project is now running.

You can view your program by clicking the following link:
htto://localhost: 50000/ Model/

Messages: “ Filter

N T

Manifest load complete

1 Loading file: hitp://localhost/mountpoint/3 L BabBa—54 aqr
4 Fixup d gaing info

H Fir sembiies

# ht amfrol mi: Utility. Y ion
# Starting partners from configuratior

# program.LogService.Log: Simple use existing or create

H program.LogService.Log: Created

1 Lookup Known services

Service started

E I vity ins - ]

¥ 5 ing

Service URI:

0.23

False

PHABHHIS.

3

L4 2

v

)
Starting manifest load: file:///C:/Documents and Settings/CN_ROBOT/Microsoft Robotics De —

|

- Display Log message
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iii. Flexible Dialog service
Flexible Dialog is used for creating user defined dialog.

Services 4

| flexi |
= All Found
8 Flexible Dialog

M2 k= Hexible Dialog - DSS Dialog
Flexible Dialog MH|I22 SHE CHOIZE 1 RILICH

TextBox HLICH HAES LEGHI 2, |

MuliLineTextBox ZLICH B AES G &,

- User defined dialog by using Flexible Dialog

Flexible Dialog service has various options as shown in the below.

- ButtonPress : It returns pressed ID or status.
- DeleteButton : It deletes registered button.

- DeleteControl : It deletes registered control.
- Get: It returns present service status.

- HandOff : It activates other registered service.
- InsertButton : Insert button.

- InsertControl : Insert control.

- SetTitle : Input dialog title.

- Show : It shows dialog.

- UpdateButton : It shows button status.

- UpdateControl : It shows control status.

a. Create Flexible Dialog service and use Button
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@ Add Flexible Dialog.

- * Unnameds - Microsoft Visual Programming Language

File Edit View Build Bun Help

N9 ™% o X h W

Basic Activities ~ Diagram)(| -
HB# Activity ~

B Variable v

Errors ~ X

B [ 2 -
Services - X ®
[ flexi

= All Found +

EEFIexibIe Dialog €

k

Project - X |

&l Diagrams
& Configurations
& Nodes

Properties - X |
Comment:

<]

@ Double-click Flexible Dialog service, then FlexibleDialog window is shown.

“Set initial configuration” in drag drop window.

: * Unnamed=

File Edit View Build

Bun Help

LS b [0 Ol 52 B X | ) M.

\Basic Activities ~ X |
8 Activity 14:
B variable ~|
| Errors - X |
! |
iaé_wices _

|
[ flexi |
|2 All Found + |

|

B Flexible Dialog @
|

Diagram X | FlexibleDialog X Project - X |

Set Configuration

Set initial configuration
Use another zervice
Use a manifest
Mone

iguration has settings that cannot be

g Diagrams
g Configurations
&l Nodes

Properties > |

Mame:

| FlexibleDialog |

Configuration:

|None v||

- Flexible Dialog service initialize configuration

@ Check “Visible” checkbox for showing “New Flexible Dialog".

@ Click ” "mark and “+" mark and input as shown in the below.
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-Flexible Dialog configuration

® Click ‘Run’

DSS Dialog

[t is Text Box, Input Text and press Bufton 1,

P

-Flexible Dialog
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® Drag Log service near Flexible Dialog service and connect it.

ButtonPress
Loglnto

>

(@ Click “From : Button Press” and “To : Alert Dialog”. Then click “OK”.

Select “id” in drop down list” in Data Connection dialog window.

= F Conneections

Erodmn: Ta:

LogEsror
Loginla
LoagWarmmg

DeleteButian
DeleteCondnol
Handi
nesarButior
nesertContnol

SetTitle

Shaw
UpdateSutlan
LpdateCantno

0K

. 1
| Cancel |

CEdit vishues dirscily

Wi Target
[T, | cocaoe
| w| Calagory

©)
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It shows when button is pressed and released.

Ready

Your project is now running.

You can view your program by clicking the following link:
htto://localhost:50000/Model/FlexibleDialog

Messages: S FEitter ¥
# Starting partners from confiouration ;I
= pragram.Fl: REERMELIT x|

# progran Lo Dialog created by Flexible Dialog Service

# program. Lo |It is Text Box, Input Text and press Button 1,

Service stal
# program.Fle TBuiton 1Y  Button 2

# Lookup kno

Service URI:
Service started
B1

B1

B2

B2

B2

B2

B1

B1

4| |
Stop |

I;Iil

-Flexible Dialog

b. Display Flexible Dialog text

@ Add If activity, Flexible Dialog service and Calculate activity.
@ Select Flexible Dialog when it shows Add Activity.

= * Add Activity

This project already includes an instance of this
activity. Select whether to create a new instance or
uge an existing one.

o Add a new activity

~= FlexibleDialog

[ OK J[Canr.el
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@ Connect Flexible Dialog with If Activity. Select “From : Button Press” in Connections.
Then, revise id == “B1” in If Activity.

| S |

E @ ButtonPress
Calculate
4

- Add Block and input If activity contents.

- = Connections

From: To:

ButtonPress Condition

DeleteButton

DeleteControl
HandOff
InsertButton
InsertControl
SetTitle

Show
UpdateButton
UpdateControl

@ Connect If activity with Flexible Dialog.

—

E @ ButtonMess
Calculate

4
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- = Connections

From: To:
TrueChoice ButtonPress
DeleteButton

DeleteControl

HandOff
InsertButton
InsertControl
SetTitle

Show
UpdateButton
UpdateControl

- If activity and Flexible Dialog connection configuration.

® Connect Flexible Dialog with Calculate activity. Select “Get — Success

in Connections window.

- = Connections

From: To:
Calculate
Get — Fault

©® Select “Controls” in Calculate input window, then write “Controls[1].'Value”

If

E @-ButtonPress m Get E —

+ Else
e —

Calculate

<l controls[ 1] value <

(@ Connect with Log service. Select “From : Log Info” in Connections, and select “Value :

value” item in Data Connections.
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If

L Else

@ ButtonPress
Calculate
_—djf Controls[1].Value

: ® Connections : " Data Connections

To: Data Connections:
Target

Erom:
CalculatedResult LogErrar Value
LogWarning

@ null i Category

[ Edit values directly

Click ‘Run’.
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© It shows Text Box contents if “No.1 Button” is clicked.
Change as “Visual Program Language", then it shows Text Box contents.

http://schemas.microsoft.com/robotics/2007/08/flexdialog.htmi: Utility. Y2008. MOB.Proxy, Ve[|
hitp://schemas.microsoft.com/robotics/2006/08/log.htmi: Uty Y2006.MOB. Proxy, Version=2
Starting partners from configuration

EEEEEE DS S Dialog

program.

proarami L i e Tewt Box, Input Text and press Button 1,

program. li ,7

Lookup k
Create activity instances
Start activity instances

@ It is Text Box. Input Text and press Button 1.
| It is Text Box. Input Text and press Button 1.
& It is Text Box. Input Text and press Button 1.
| It is Text Box. Input Text and press Button 1.
| It is Text Box. Input Text and press Butten 1.

It Is Text Box. Input Text and press Button 1.
E
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iv. Sound Player service

Services x

sound [ j
= All Found |
¢ GeniboPlayEmoticonMotic |

¥ Lego NXT Sound Sensof PI l‘)) ’
"ﬁl Sound Player [i ] |

< 4

- Sound Player location and shape

It plays window system sound or *.wav file through speaker. Before using this service,
speaker should be checked in advance.

Various options are available.

- Asterisk Sound : It plays "Asterisk" window system sound.

- Beep: It plays “Beep” window system sound.

- Critical Stop Sound : It plays "Critical Stop" window system sound.

- Exclamation Sound : It plays "Exclamation" window system sound.

- Play Sound : Play wav files.
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a. WAV file PlaySound Player
@ Add one Sound Player activity.

@ Add Data activity then, connect Data activity with Sound Player. Select “string” type for
Data activity. Then, input “C:\WINDOW S\Media\tada.wav”

Data

COWWINDOWSWMediaWiada. wav Flay Sownd 4 @
string -

@ Select “From : Data Value”, and “To : Play Sound”. Then, select “value” in the

FileName drop down list.

= * Connections &| - * Data Connections
From: To: Data Connections:
DataValue AsteriskSound Value Target
Beep T | Fiename
CriticalStopSound
ExclamationSound | W false v Synchronous
PlaySound

QuestionSound

[]Edit values directly

@ It plays “Tada~" when click ‘Run’.
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V. Timer service

Services x
[Tirne
= All Found

Bl Date Time

B 5imple Dialog
(& Timer

B >
© o

- Timer service location and shape

This service is for configuring to use time. It is used when it receive system Get timer

status. Get options get values of timeout.

- Get Current Time : It returns present system time.

- Set Timer : It sets new input time as a present time.
- Tick : It returns alert in evey second.

- Timer Complete : It returns Set Timer value.

- Wait : It delays during input time.

a. Time display by using Timer service
@  Three Timer, one Data activity and two Simple Dialog are used. Select “int” in Data

activity, and input 1000 (1 second).
@ Drag Timer service. Connect Data activity with Timer. Select “To: Get Current Time”.

Data
=3 m - GetCurrent Time
int -
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- = Connections

From: To:
DataValue Get

GetCurrentTime
SetTimer

Tick
TimerComplete
Wait

@ Drag Simple Dialog. Connect Timer service with Simple Dialog.

GetCurreniTime J» é)
AlertDialog E b

@ Select “From : Get Current Time — Success” and “To : Alert Dialog”

® Select “Time” after Data Connection window is shown.

® . Connections : : * Data Connections E|

Erom: To: Data Connections:

GetCurrentTime — Success AlertDialog Value Target

GetCurrentTime — Fault Cnnlierialog B AlertText
PromptDialog

[CEdit values directly
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® Drag Timer service. Existed Timer service should be used.
@ Connect Data activity with newly added Timer.

GetCurrentTime = é P
By ~ AlertDialog B E >
Wait-p» (‘f) | =
| 9

Select “To: Wait” in Connections window. And click “value” in data Connection window.

= Connections __. = Dl Conmeclions
Eroam: Ta- Data Connechions:
Dalavalus Ged Value Target
ccamentTims DR | e
SetTimes | 2| =
lick
TimenCompls &

ClEdit values dirscily

| Cancel ik

©@ Add Timer service. Then connect Data activity with Timer service.

GetCurrentTime = é P
= - AlertDialog P E ]I-

Wait-p» ('2) b
> GetCurreniTime ((';) | =
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Select “From: Wait — Success” and “To: Get Current Time”.

@ Drag Simple Dialog service. Use the existed one. Connect Timer service with Simple

Dialog.
=t Connections rg|
Erom: To:
Wait — Buccess Get
Wait — Fault GetCurrentTime
SetTimer
Tick
TimerComplete
Wait

Data
> m - o
int - Bt AlertDialog
i i g, .; ietCurrentTime é) rP‘ E

GetCurrentTime P :
A dlil g (‘L) AlertDialog B E (>

@ Select “Get Current Time — Success”, and “To : Alert Dialog”.
Select “Time” in the Data Connections.
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= = Connections

E i

GetCurrandTima - Succass
GetCurrenfTime - Faill

To:

ConfimDialog
PromptDiakg

S

& 7 Dt Conmeclions

Data Connections:
Valus Target

[Ceime

ClEdit values dirsctly

@ Click ‘Run’. Two dialogues are shown as the below.

Alert Dialog

®

2008-12-19 £ = ThE0:22

(X)

Alert Dialog

®

2008-12-19 £ = TE0:23

(X)
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9. MSRDS-VPL Programming with RoboBuilder

9.1 Play Motion and Sound

A. Play Motion

For compatible with MSRDS, user needs the latest firmware ver 2.26

or higher.

RoboBuilder has 11 motions, these motions can be play by using VPL.

Motion Index

Motion Name

1

Stand Up(A)

Stand Up(B)

Turn Left

Walk Forward

Turn Right

Move Left

Basic Pose

Move Right

OO |N|OO|jo|b|W]|N

Attack Left

—_
o

Walk Backward

—_
—_

Attack Right

@O Add one RoboBuilder Brick, one Timer service and two Data activity.
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@ Click RoboBuilder Brick service. Choose ‘Set initial Configuration’ in Property, and
input proper COM Port and Timer Interval : 500 (0.5 second)

@ Connect Data activity with Timer service.

@ Select

. * Connections

From:

To:

DataValue

Get

GetCurrentTime

SetTimer
Tick

TimerComplete

Data Connections:
Value

[ Edit values directly

“To: Wait” and “Value: value” for Connections information.

0 A —

Target
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® Connect Timer service with Data activity.

Data

g O Ve

int -

® Connect “From : Wait — Success”.

: = Connections &|
From: To:
Walt — Success Create
Wait — Fault

(@ Connect Data activity with RoboBuiler Brick service.

[ 4

WAl
Walt-fe é) - MotionControl - #‘
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Select “To: Set Sound Sensor” and “Value: value” for Connections.

5
Te:

Erom: Data Connections:
DataValue Get Value Target

MotionConirol EECT R | MotionNumber
MotifyReceivedData
SendCommand
SetSoundSensor
SoundPlay

Update

[CEdit values directly

@ Input first Data activity “5000” (5 seconds) for RoboBuilder initialization and input
second Data activity “11” for “Attack Right “.

WAl
Walt é) [> MotionControl - ﬁ‘ -

Try all 11 motions by change the second Data activity input value.
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9.2 Interface Service

' Services x

| direction |

= All Found

@] Direction Dialog o

4 Direction Dialog (VB) & 4-‘"-.. 2 #. .
¢ Generic Stream Li ] E

Direction Dialog service and Direction Dialog(VB) services are same. If it runs, 4 buttons
Dialog window is shown. 5 buttons is supposed to be shown. But it shows 4 buttons

depends on running environment.

D5S Direction Dialog

[ 4 | [ Stop | | »

Below options can be selected.

- Get : It returns Dialog button status.

- DialogStateChange : It returns button change status.

- ButtonPress : It returns button pressed information.

- ButtonRelease : It returns button released information.
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a. Understanding Direction Dialog service

Direction Dialog provides simple control commands. Forward, Stop, Turning commands
are available. in this example, it shows Data Log service output function when Direction

Dialog service button is pressed.

@O Add Direction Dialog and Calculate Activity, then connect Direction Dialog with

Calculate activity.

Calculate
- ke bt D
1., - ButtonPress—» - B
W

: ® Connections

Erom: Ta:
EETECTN [Calculate

ButtonRelease
DialogStateChange

@ Click Calculate activity input box, then it shows available value. Select “Name” item.

- B i P
4.h @ ButtonPress —-

N @ false

— @ null

W true

W value

W state

™, Direction

™ Name
ButtonDirection

@ Add Log Dialog service, and connect Calculate activity with Log Dialog.
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Select “To: LogInfo”, and “Value: value” for Connection information.

® Diagram is shown as the below.

Calculate

: R | |® ButtonPress m - Loginfo-p

® Click ‘Run’.

Ready
Your project is now running.
You can view your program by clicking the following link:
htto:/flocalhost: 50000/ Model lication
Messzages: “ Filter ¥
Service started il
Starting manifest load: file:///C:/Documents and Settings/CN_ROBOT/Microsoft Robotics De
Ll DSS Direction Dialog
#H Loading file: hitp eld4deBda4d/Applic
H Flxup debugging :}
# Find proxy asser
H http:ffschemas.m J [ S8 ] [ - ]
H hitp://schemas.microsoft.com/robotics/2006/08/directiondialog.html: DirectionDialog.Y 2006
# Starting partners from configuration !
#H program.LogService.Log: Simple use existing or create E
# program.DirectionDialogService DirectionDialog: Simple use existing or create
#H program.DirectionDialogService DirectionDialog: Created
Service started
program.LogService.Log: Created
Service started
+H Lookup known senvices
H Create activity instances
# Start activity instances
|
e . =

>
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b. Move RoboBuilder by using Direction Dialog service

@ Add Direction Dialog.
@ Add If activity and connect as below.
@ Input If activity "Forwards", “Backwards", “Left", "Right", "Stop".

: * Connections

@ ButtonPress
/ From: To:

/
A Condition

ButtonRelease
/ DialogStateChange

Name == "Forwards"

Name == "Backwards"

e "SIOD“

Name == "Left"

Name ==

@ Input "Forwards" - 4, “Backwards" - 10, "Stop" - 7, "Left" — 6, "Right"- 8.

@ @ ButionPress
1;

Name == "Forwards”

Name == "Backwards"”

Name == "Stop"

Name == "Left"

Name == "Right"
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® Add one Merge activity and one RoboBuilder Brick service.

‘ @ ButtonPress

«| MotionControl 4 # B

"Forwards"

‘Backwards"
"Stop"

"Left"
"Right"

= = Data Connections

- = Connections

Erom: To: Data Connections:
Value Target

ForwardedOutput Get
MotionContrl

MotifyReceivedData
SendCommand
SetSoundSensor
SoundPlay

Update

[CEdit values directly

® Choose ‘Set initial Configuration’ in Property. Input proper COM Port and input Timer
Interval : 500 (0.5 second)

(@ Click ‘Run’.
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9.3 X Box Controller Service

Services

Xinput p s
= All Found +

G ¥input Controller @ .

eV

- Xbox Controller Service location and shape

Using Xlnput Controller service, it can control Robot.

Thumbsicks Left X, Y:
DPadiUp, Down, Left Right:

Triggers - Buttons -~

- ButtonsChanged(Buttons) : A, B, X, Y, BACK, START, LB, RB 8 buttons

- ThumbsticksChange(Thumbsicks) : It returns Controller Stick Position value
Range is “-1000~1000".

- DPadChanged(DPad) : It returns outlook control button position.

- TriggersChanged(Triggers) : It returns Triggers pressed value. (0~1)
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A. Xbox Controller Installation and confirmation

@ In order to install Xbox360, it should be connected on internet to use
Xlnput Controller service.
@ If it has online, connect Xbox 360 controller USB plug with USB connector.

-USB Connector connection

@ It starts to find Xbox 360 controller, and hardware wizard starts.

@ Click “Next” to install.

® If installation is completed, “New hardware installed, it is ready to use. Xbox 350
Controller for Windows' message is shown.

i M b= A X

T i usican *3 ®
Hzom M Coerbzl e dar Windzos

M SR E SAME0 AT 5 AL

® To check Joystick operation, Double-Click “Start => Control Panel => Game Controller”.

@ Click ‘Controller XBOX 360 Windows’.
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B. Operate RoboBuilder by using Xbox Controller #1

Button Name Motion No. Motion Name
Start 7 Basic Posture
A 9 Attack Left
Back 10 Walk Backward
B 11 Attack Right

- RoboBuilder Motion List

@ Add Xlnput Controller service, RoboBuilder Brick service, If activity, four Data activity
and one Merge activity.
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@ Connect XInput Controller with If activity.

@ Select “From: ButtonChanged”.

(=]

- Buttons_hanged

: * Connections

Erom:

ControllerChanged
DPadChanged
Replace
SetVibrationMotor
ThumbsticksChange
TriggersChanged

To:

It

> >

+ Else |4

Condition

@ Click If activity, then select “Start”.

Properties

Conditions:

If: False e

Add

Commen

-

W false

@ null

W true

@ value

@ state

™A

=B

™ Back

™ LeftShoulder

L |

™ LeftStick

™, RightShoulder
™, RightStick

™ Start

™ TimeStamp
= X

=Y
ControllerType
DateTimekind
DayOiWeek
Playerindex

Properties

Conditions:

If: | Start

Acid

Comment:
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® Click Add button to input condition and select proper Motion List variable.

Properties -~

Conditions:
{If: [Start | Delete
11 Else: [A Delete

[If Elge: [Back | Delete

IT Else: |E Delete
Add]

Comment:

@ ButtonsChangec

® Connect with Data activity and input Motion No.

4
v
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(@ Connect Data activity output pin with Merge activity.

@ ButtonsChanged

Connect Merge activity with RoboBuilder Brick service.

MotionControl e #

-

ButtonsChanged
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© Select “To: Motion Control” and “Value: value” for Connection Information.

= = Data Connections

= = Connections

Data Connections:
Value Target

ForwardedCutput Get

MotifyReceivedData
SendCommand
SetSoundSensor
SoundPlay

Update

From: To:

[CEdit values directly

Cancel

Click RoboBuilder Brick service. then choose ‘Set initial Configuration’ in Property and
input proper COM Port and Timer Interval : 500 (0.5 sec)

Configuration:

[Set initial configuration v |

Settings:

= RoboBuilderBrickSt(1, 500)
SerialPort 1
Timerinterval S00

@ Click ‘Run’, and try each Xbox Controller button.

......... Butto ns ____,i

-Xbox Controller button position
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C. Operating RoboBuilder with Xbox Controller #2

With joystick and toggle, RoboBuilder motions are as the below.
Stick X : -1~1, Stick : -1~1,  Toggle : 0~1.

Control Function Motion No. Motion Name
Right stick X <-0.8 3 Turn Left
Right stick Y > 0.8 4 Walk Forward
Right stick X> 0.8 5 Turn Right

Left Toggle < 0.8 6 Move Left

Right Toggle < 0.8 8 Move Right
Right stick Y <-0.8 10 Walk Backward

@ Add two Xinput Controller, two If activity, six Data activity, one Merge and one
RoboBuilder Brick service.
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@ Connect the first XInput Controller with If activity.
Select “From: ThumbsticksChange” in Connections window.

@ Connect the second XInput Controller with If activity.
Select “From: TriggerChanged” in Connections window.

(=]

- = Connections

| humbsticksChange

(=

- = Connections

Ingg

erzi_hanged

From:

From:

ButtonsChanged
ControllerChanged
DPadChanged
Replace
SetVibrationMotor

TriggersChanged

ThumbsticksChange

Condition

ButtonsChanged
ControllerChanged
DPadChanged
Replace
SetVibrationMotor

ThumbsticksChange
Trerschanned

Condition

@ Input data in If activity as the below.

(=
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® Connect all output pins except Else with Data activity, then input Motion No.

(=]

If
Rightx > 0.8

RightX < -0.8
RightY > 0.8
RightY < -0.8

If

If
=+

!
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@ Connect Merge activity with RoboBuilder Brick service.

If
Right’ > 0.8

RightX < -0.8

Left > 0.8 . “ MotionControl
Right > 0.8

+ ke

Select “To: Motion Control” and “Value: value” in Connections.

= = Data Connections

: ® Connections

Erom: To: Data Connections:
Gat Value Target

ForwardedCutput
olknConto

MotifyReceivedData
SendCommand
SetSoundSensor
SoundPlay

Update

[CEdit values directly
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@ Click RoboBuilder Brick service. Choose ‘Set initial Configuration’ and input proper
COM Port and Timer Interval: 500 (0.5 second).

Configuration:

[Set initial configuration v

Settings:
B RoboBuilderBrickSt(1, 500)
SerialPort 1

Timerinterval H00

Move Xbox Controller stick and toggle.

Thumbsicks ‘Right X, Y

Triggers
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9.4 Web Cam Service

Services x
| WebCam |

= All Found -+
&) Generic WebCam o

¢ Genibo Webcam

& SimplySIM WebcamView C

A8 WebCam i ]

& WebCam Replay > >
52

i'—l il

- Web cam service location and shape

Web Cam service is display camera movie clip by using USB or IEEE 1394 interface

camera.

A. Install Web Cam onto RoboBuilder

Use reasonable web cam size to put on RoboBuilder shoulder. Use tape to stick it.

- Tape Size

)
@
®
@

This is for sticking camera on RoboBuilder shoulder.
Install web cam device driver.

Connect camera USB with PC.

Stick on Robot.
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Soevcermnaer ol
File  Action View Help
= @ FS DX A =mE
- &) JEFFREY =]
Batteries
Computer
ags Disk drives
§ Display adapters
"L DVD/CD-ROM drives
{idg Human Interface Devices
1= IDE ATA/ATAPI controllers
-8 Imaging devices
'J. Mice and other pointing devices
e Modems
% Monitors
H MNetwork adapters
: B8 EBluctooth PAN Network Adapter
B8 Broadcom 440x 10/100 Integrated Controller ||
E® Dell Wireless 1490 Dual Band WLAM Mini-Card
B8 VMware Virtual Ethernet Adapter for YMnetl
ES YMware Virtual Ethernet Adapter for YMneta
2 Ports (COM &LPT)
+-#¥% Processors hd

- Web Cam connection check
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B. View Movie Clip in MSRDS
@ Add WebCam service.

: = Application= - Microsoft ¥isual Programming Langu... |:||§|[X|

File Edit View Build Bun Help
PG bl Ol % G2 X b W

Basic Activiti ~ X | [Diagram X | - Project scaac
@ Activity = & Diagrams
i 5 | —_— & Configurat]
= E— i Nodes
| Errors St > 5
| Services - X | @ L& |5
= S— Properties ~ x

~ | ? |
4 SimplySIM We Comment:
BWebCam @ i
#h Wk Mam Dan X |

S

@ Click ‘Run-Debug Start”.

B Start F&
W Debug Start F10

Paort Settings

-Debug Start test

@ Internet Explorer with debugging window is shown.
Click “Control Panel” on debugging window.

{2 /model/application - MVPL Debug View - Windows Interne... |:||E||Z|

Q- &) http:fflncalhnst:ﬁﬂlvl"f x| ELE |2 o |

oEE BEE 2700 BARN@ ZHD) ZsEH) & -

% & (g« [@/moe. x[»] | B B & [ HOAE -

Microsoft°ROBOTICS .

~

Microsoft Visual Progamming Language Debug View

Description: Executing diagram - /model/application

Useful links: Control Panel | Service Directory | Debug and Trace Messages

Diagram State o

Activity Instance: nroaram.activitv.Diaaram
2 &) 2 s H100% -

@ Control Panel runs.
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crosoft Robotics - hitp://myidlhy: 50000/ - Windows Internet Explorer

y - |g, http://localhost:50000/controlpane! v| 5 % |
(&) =) ESEH

<]

TEE HIE 2NV SHEY

% & [g8)-|muasin. |@Mioso.. x [@MeesotA. | | - B 0 & - EHORE - GER0 - 7
Microsoft°ROBOTICS
System Services 14l Microsoft Robotics - Control Panel
Home

Description: The Control Panel lists all available service contracts (a.k.a. service types) along with
the set of running service instances. Each service name is a link pointing to a detailed description of
Service Directory that service contract including the operations it supports and the partners it relies on. Using the
“Search” box you can narrow down the list of service contracts based on their description. By
toggling the “Running Services™ check mark you can {imit the list to service contracts with running

Control Panel

Debug and Trace

Messages 5 5 5

L instances. Using the “Create” button you can start a new instance of a service, optionally selecting
Manifest Load a manifest to use for creating the service. If a "Create” button s grayed out then no additional
Results service instances can be created. Using the "Drop” button you can terminate a service instance.

Security Manager Terminating a service instance may affect other services that use that instance.

Resource Diagnostics

Search: |WebCam ‘ Running Services: O
Developer ]
Resources »
Genibo | <<Start without manifest>> v|[ Create |
Webcam &

About Microsoft |- :
Description: Provides access to a Genibo WebCam.

Robatics
SimplySIM
WebcamView
Control
Service
Description: Service attached to WebcamView control
WebCam [ <<Start without manifest>=> v|[ Create |
Repla\,rfli
Description: Replays images previously captured by the WebCam service.
WebCam = ‘ <<Start without manifest=> VH Create ]
Description: Captures images from an attached camera. L
hitp://myidlhy:50000/webcam/603e18ef-33e8-4e8a-a109-Yed6dcfd382
v
hitp:#/rnyidihy 50000/ webcarm,/603e 1 8et-33e8-de8a-a109-c& \Q 23 SIELH H00% -

® Input “webcam” in Search box.
Click “http://localhost:50000/webcam/fee125a1-75a2-43e4-a2f1-b4153104a36f”
® Then, Movie clip is shown from web cam that is built in RoboBuilder.

@ If movie clip is not played, click “Start” button.
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Webcam
Control Panel

Service Directory

Debug and Trace
Messages

Manifest Load Results
Security Manager
Resource Diagnostics

Developer
Resources

)

/2 Wisbcam Sande.,,

L T —

About Microsoft |+

Robotics SAMSUNG

Refresh Interval
Frame Rate Stopped

Display Format |JPEG v

Capture Format | 352:288 - YUY2

v|[ Change |

Camera |UsB HICI2 | VH Change |
Cone

@:; ~ &) http://myidihy:50000/webca v || 45| X | | |[2]-
mhcFy  MEE) 220 SHENA DIy ESEH & -
w alr [@Webcam Service l_l - B = - [ HIOIFIED - -
Microsoft°ROBOTICS
Description: Webcam Viewer ~
System Services |~ B
Home

&) 23 DEEY & 100%

a. If Control Panel is not shown

Check whether |IE version is ‘Internet Explorer7' or higher.

X

I g About Internet Explorer

@

Version: 8.0.6001., 18702

Cipher Strength: 1258-bit

Product ID: 01398-600-0011903-00102
Update Yersions: 0

Windows:

Internet Explorer8

! Warning: This computer program is protected by copyright law and
international treaties. Unauthorized reproduction or distribution of
this program, or any portion of it, may result in severe dvil and
criminal penaltes, and will be prosecuted to the maximum extent
possible under the law.

System Info... |

©2009 Microsoft Corporation

Internet Explorer 8 version is recommended.
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In security tap, select “Tool => Internet Option” in Internet Explorer.
21|

General Security |Privacy I Contentl Connections I Programs I Advanced I

Select a zone to view or change security settings.

e ¥« v O

Internet  RlelfpinelySE Trusted sites  Restricted
sites

Local intranet T
ites |
This zone is for all websites that are

found on your intranet.

~Security level for this zone
Allowed levels for this zone: Al

- [ - Medium-low

- Appropriate for websites on your local netwark
(intranet)

- - Most content will be run without prompting you

] E - Unsigned ActiveX controls will not be downloaded
- Same as Medium level without prompts

Custom level... Default [evel |

Reset all zomes bo default [evel |

QK I Cancel | Al |

Click “Local Intranet=>Sites=>Automatically detect intranet network” in Security Tab.

Local intranet |

Q Use the settings below to define which websites are induded in
By the local intranet zone.
V¥ Automatically detect intranet network
I Triclude all lncal fintramek) sibes nok listed in other zones
¥ | Include allisites that bypass the proxy server
¥ Iniclude all netwnrk paths (UNGs)

What are intranet settings? _ Advanced | OK I Cancel

Click ‘Advanced’ button, then add http://localhost

Local intranet | x|

- You can add and remove websites from this zone. All websites in
this zone will use the zone's security settings.

Add this website to the zone:
[

Websites:

Add
http: /flocalhost Femove |

[~ Require server verification (hitps:) for all sites in this zone

Close |
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Click “Custom Level...” button. Check “Disable” in “Permissions for component with

manifests”.

Security 5ettings - Internet Zone 5'

~ settings

gﬁ ¥PS documents ;I
{) Disable
{*} Enable J
{3 Prompt

% MET Framework-reliant components

% Permissions for components with manifests
®
{3} High safety

% Run compaonents not signed with Authenticode
{) Disable
{*} Enable
{3 Prompt

% Run components signed with Authenticode
{) Disable
{*} Enable

™ Promint S
1| | »

*Takes effect after you restart Internet Explorer

—Reset custom settings

Resetto:  [medium-high (default) | Reset... |
Ok I Cancel |
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9.5 Speech Recognizer Service

A. Speech Recognition Installation and configuration

@O Download from below link.
http://www.microsoft.com/downloads/details.aspx?FamilylD=5e86ec97-40a7-453i-
b0ee-6583171b4530&DisplaylLang=en

@ Click “SpeechSDK51” to download installation file.

Files in This Download

The links in this section correspond to separate files available in this download. Download the files most
appropriate for you.

File Name: File Size

msttss22L.exe 2.0 MB

sapi.chm 2.3 MB

SpSTTINXP.exe 3.5 MB
[ SpeechSDKS1.exe £8.0 MB ]

SpeechSDKS1LangPack.exe 51.5 MB

speechsdkS1imsm.exe 131.5 MB

@ Install the program. For supporting Chinese and Japanese, install

“SpeechSDK51LangPack.exe”.

@ Select “Speech” in Control Panel.

¥ Control Panel N =101 x|
Flle Edit WView Favorites Tools Help | |','
) Back - L/I - ? | /.. ) Search || Falders | m - ‘ Address
Mame = I Comments e
e ] Internet Options Configure your Internet display and connection settings.
|£fJava Java({TM) Contral Panel
@ switch to Category View EnKeyboard Customize your keyboard settings, such as the cursor biink rate a
"JMouse Customize your mouse settings, such as the button configuration
& Network Connections Connects to other computers, networks, and the Internet.
See Also '_,h Network Setup Wizard Launch the Network Setup Wizard
. { Phone and Modem Options Configure your telephone dialing rules and modem settings.
& Windows Update
'\-hPower Options Configure energy-saving settings for your computer.
@) Help and Support Gy Printers and Faxes Shows installed printers and fax printers and helps you add new ¢
aProgram Updates InstallShield Update Manager checks for updated versions of the

Q Regional and Language Options
%Scannars and Cameras
.._‘]Sx:heduled Tasks

‘Q? Security Center

I SigmaTel Audio

@), sounds and Audio Devices

4 dsystem

aTaskbar and Start Menu

83 User Accounts

a Windows CardSpace

&4 VWindows Firewall

) Wireless Configuration Utiity
< Wireless Network Setup Wizard

4

Customize settings for the display of languages, numbers, times,
Add, remave, and configure scanners and cameras.

Schedule computer tasks to run automatically.

View your current security status and access important settings
SigmaTel Audio SH HEE

Change the sound scheme for your computer, or configure the se
Change settings for text-to-speech and for speech recognition {if
See information about your computer system, and change setting
Customize the Start Menu and the taskbar, such as the types of i
Change user account settings and passwords for people who sha
Manage Information Cards used to log on and register with websi
Configure the Windows Firewall

Wireless Configuration Utility

Setup or add to a wireless network for your home or office |

| bl
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® “Speech Recognition” Tap is shown. Click “Configure Microphone”.

Speech Recognition | Text To Speech | Other |

r Language

Microsoft English Recognizer v5.1 j Setitigs...

d

r Recognition Profiles
Profiles store information about how to recognize your
woice. Change a profile to recognize a different voice
or a different noise environment. New...

Delete. .

Default Speech Profile

Settings...

Training your profile will improve your speech

recognition accuracy'. Train Profile

i il

 Microphone

Qf Level |

Audio Input... | Configure Microphone... |

® User can adjust Microphone Volume in this window. Follow the instructions
as shown in the below window.

Microphone Wizard - Test Microphone

Adjust Your Microphone Volume

Read the following sentence in your everyday tone of voice
until the volume meter level consistently stays in the green
area:

"I am using the Microphone Wizard. It is adjusting the
volume of my microphone.™

[]

If the volume meter does not move as you are speaking, dick
Cancel and open Speech properties in Control Panel. Click the
Audio Input button and make sure you have selected the
correct audio device before running the Microphone Wizard
again.

To continue, dick Next.

< Back [ent > Cancal
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@ Click “Train Profile”, then, it shows Voice Training.
Read the sentence. It change blue background if it is recognized.

i Voice Training (Paused) - Default Speech Profile ﬂ

Microsoft's Speech Recognition training wizard. Please
read the text in a natural and even tone.

Training is paused. Press Resume to continue,

Resume | Skip word |

"Training Progress
|

< Back Next > Cancel |

After a few trainings, it is asked whether use will do more training.

It is recommended to do one or two times more for better recognition.

Voice Training - Default Speech Profile

Thank you for training.
= Click here if you want to do some
More T
- m more training right now.

At first, speech recognition will only get 85-20% of the
- words right for most users. As you do more training,
* accuracy will rise to around 95%.

If you feel that too many mistakes are being made, you
can always do some more training later. The more
training you do, the better speech recognition will work,
Yfou can train the same sessions more than once.

< Back Cancel
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B. Speech Recognition Programming in VPL

@ Arrange the services and activities in the diagram as shown in the below.
kg

@ SpeschRecognized

If
|
CpffText == "back” |

Text == "attack”

MationControl e

®@ Click ‘Run’, then click the below link in Run window.

] g ] 3
Your project is now running.
You can view your program by clicking the following link:
hittp:/flocalhost: 50000/ Model/SpeachRecognizerControl
Messages: “ Filter ¥
Service started =

Starting manifest load: file:/(/C:/Documents and Settings/Jeffrey Baik/Microsoft Robotics Dev Studic 2008 E
Manifest load complste

[# Starting partne:

# program.SpeechR:
* program.RoboB:

+ program.

(# program

# program.RoboBuil

+ program.SpeschR

* Lookup known se

¥ Create ty instances

+ Start activi

: tivity Instances -
4 | »
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@ It shows below window.
In order to recognize the user voice, below sentence or words should be
saved in Text column before speech recognition test.

05/27/2009 15:05:19: Speech recognition rejected
Speech Duration: 0.06 sec

05/27/2009 15:05:20: Speech detected

05/27/2009 15:05:18: Speech recognition rejected

L

— F Speech Configuration

I Grammar Type IDictionar;.r 'l

Text Semantic Value
loo loo =
|back |back _—l
Iattack Iattack _—l
£

Save |

@ RoboBuilder moves when it hears saved Text.
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1)

10.1

Play Continuous Motion

Run RoboBuilder Download Tool. If you downloaded motion file
previously, it shows motion files in the Download File List.

;g Robobuilder Download Tool v1.05

ComPort BaudRate

COMZ |=||115200 = | ' @8 OpenPort SL‘anF‘Dl‘tl

[ File Type

1ol x|
I Manual I
BUILDER.

WWW. robobwldernet

{5 Default User
{a Jeffrey Baik
v Application Data

L b

& Motion File (*.rba) RBC Serial Code
" ActionFile (*.rba) RBC Firmware Version
Directory Download File List
) All Users Fie Name

i) Contacts |
23 Cookies E
=13 Desktop < é
4 | _>|_I 9
10
File 1 Tare |
2_ButterFly.rbm E
CongratSong.rbm 14 Delete |
GirlsGener.rbm j 15
HappyMNewYear2008_1.rom 16 Delete Al |
HunoDemo_WalkJump(1).rbm 7
JingleBell.rbm ﬂ 18
TadpoleSong.rbm 13 Download |
20
[HunoOneHandstands(0).rbm [8941 [Bytes] [Creator HUNO  [29 [Scenes] [28800 [msec]

1) If you press ‘Data’ Button, Internet Explorer runs, and its shows Robot File Sharing
Then please click “LOGIN” Button.

section page.

Z2D) @ hitp://www.robobuilder. net/e omrunity/board index asp?cmd=list
S

sgos

NOTICE

.mm l o um

ROBO
BUILDER

ROBOBUILDER
TECHNOLOGY
SHOP
COMMUNITY
EhAE
2| HE
UGcE2t
ENEN
H7teE 222
217N 222

SUPPORT

© HNNEERERIE

E s AN £

REHE o 4 h L)
E3olt {

AB A ZED AU SRS S27LE L2

COMMUMUITY e swuc & T

THOME = COMMUNITY = {7} BHE 2 290

oL,

010 ZRIE 1 BED 22

SRRl 50 5 REE

k= v [AE ~

[HH) HEHM HAE
57207, 6730k M STHELICLCIZI MM MEEEY

28 20081126/ ERT i TA25/ [H2 4

HA171 LI

L 0L 25 2 2 USLCL
£l

S8 2008-10-12 Kdavid | £3] £:193 ) [F2 4340

W2 AL

@

(&) MDIEESE 2 EE AT mtp //wwrw, rabobuilder, net/community/board_index, aspfemd=list
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Input your ID and Password.

o HOME » 238
COMMUNITY

1. ololcl e HAN=R oSS
2. HEDIRE SRt

I

-

HEGIZ o b0y

Z2flof7t

Zai=olit o

board_index, asp’ _ref=Binfo_i _name=adil |

commumuiTY L7} ete 2R

THOME > COMMUNITY = L7} OHE 2D

© [WHNESHBEHIE NS ZEIAUF ERMEE S AL L
TE D297 ERMB0ILOER oo 2RSS S B BE 0L 2 5SS USLICL
OZ2EC 997] YOI A7) Y= ERMAS MRPXII0| T2 50] RES HAQ LUy DR %2 QEXH
2 88 AU

M AC MY HAE
57207, 5730KH M SZELICLCH2IM M 2H AL
o= 28 20081126/ BRT

28 2008-10-12 {Kdavid | 31 2193 / (2240

s

2] hito://www. robobuilder. board_inde. fo_ref=7lainto dx=TIGw=gk=6board | @ 9IE{4
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5)

Click “Download”.

‘board.ind p fo_ret=71&info idx=71

= (D) @) hitp://wiww.rabobuilder,

+ Hone

- Losour

- MIYPAGE . WISHLIST ¥ cAm

COMMUMUITY wie=

EL ]

e

& Home= COMMUNITY= LIt 2FS 2

=g

as FIESTH I

ROBOBUILDER!
TECHNOLOGY'

ERS

ERM [7] BiHunoDeme_KickLefFrontTurn rom

1

SHOP.

COMMUNITY v

BTN
0o B
uccEz

EE ]

7t o1 e
2IZETH

SUPPORT

22mg
L]

B ooy B

2008.10.12

FL(ER)

XE®

Fx JEST A2 gL

Tag:
L

| &1 hitpi//wwow, bobuilder,

hoard_indes,

fi_ref=T1&intn_idx=718w=8k=8hoard

© 2IEL

Click “Save” button when it shows file download window.

0IE: HunoDemo_KickleftFrontTurn, rbm
a2 Bl D "4, 3.65KB
E3: wyew. robobuilder. net
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6)

7)

Then, save the file for downloading.

v O m

TH OIE(N) |HunnDemn,KickLeﬁFrnntTurn,rhrn v| E§ 5)
OH Fai(T) [.rbm 2M | ERS

Directory path is changed automatically in RoboBuilder Download Tool, and it
shows downloaded file from the website. Click “Delete All” in order to delete the

previous downloaded files in the list.

K& Robobuilder Download Tool v1.05
ComPort  BaudRate

ICUMZ st I’IIEZUC vl @ OpenPort | ScanPort

File Type
= Motion File (*.rba)
" Action File {*.rba)

Directory

RBC Serial Code

RBC Firmware Version

Dowmload File List

‘ =TE
M

www.robobuilder.net

H-) All Users

1) Default User

B+ Jefirey Baik

[#-I25) Application Data

L k]

) Contacts
-3 Cookies

=-iC) Desktop =

4 | ;IJ
File

2_ButterFly.rom
Congrat3ong.rom
GirlsGener.rbm
HappyMNewYear2008_1.rbm
HunoDemao_WalkJump(1).rbm
JingleBell.rbm
TadpoleSong.rbm

File Mame
FionoOne Hand Stands(0) form

(2
e
1
5
5

7

8

9

10

11

12

13

14

15

18

17

18

19

20

Down
Delete
Delete All

Download |

|HunoOneHandStands(0).rom |8941 [Bytes]

|Creator HUNO  [29 [Scenes]

[28800 [mseq]
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8)
click ‘>’ button.

A 29U O22E &7 vl.02
COMEE EN&SL

COM1 - @ EER]| | ZEZM

RBC Al2l

REC EAO HA

In order to register onto Download File List, select the file then,

E Bk

mawy | 23

www.robobuilder.net

[
[ ]

[IEECEnd 5§

ROBO
BUILDER

Q2HT

i}

+ 5 M50Cache
#{3) My Document
) NDSEER
+ 3 RECYCLER
+|7) RoboBuilder
1) Svstem Yolume |nformation

+-5) temp

2 [meolg

RS2
|

s<Users can use Motion Drag & Drop function.

10) If you click a file in the Download File List, it shows file name, file size, Robot platform,

scene number, performance time.

B 2RYd 022 &3 v1.02

== =T B roso
com - @ EEZY EEZH www.robobuilder.net (g
HOIH 3§ =
" BM T (=rbm) REC NEIZwE [ ]
C %A TR (s.rba) recEaoma [ ]
=D CIEECE i 5= W22 520
=5 data ~ =M |mME0E
1) motion
5 M50Cache 2 b 1
#-I3) My Document 3
¥ ) NDS TES 4
% {0 RECYCLER 2
#-[3) RoboBuilder B 7
1) System Valume Infarmation 2
+-) temp e 9 A
10
me il v
HunoDemo_KickLeftFrantTurm, rom
R23
H2E AR
HunoDemo_KickLeftFrontTurn, rbm 3947 [Bytes] Creator HOMO |12 [Scenes] 5240 [msec]

X If registered files are more than one in the ‘Download File List’, users

can change the downloading sequence by clicking “Up” or “Down” button.

*Users can do this function by using Keyboard.

‘Up’ button = ‘+’ Key
‘Down’ button = ‘- Key
‘Delete’ button = ‘Delete’ Key
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11) Plug the adapter into RoboBuilder, then connect RoboBuilder with PC through PC
download cable. Power on RBC Box.

Adaptor

12) Click ‘ScanPort’ button in order to find available COM Port.

M 2eYd O22S €7 v1.02 - [B][x]
COMXE EMNZL mawy | oy |
= 2 2 A | [
[com <] [ii5200 -] m =ES ]!' www.robobuilder net LIS
~H0H E& T —_—
~ BH M2 (~.rbr &%xﬁ%% R
MM QY (+ bz HTE ZEE.
CHA WS Carbe | TS
ol mea 22
—-0) data
{2 motion
£ MS0Cache 1
{23 My Documen
) NDSEEZ
{03 RECYCLER
{2 RobaoBuilder
{2 Swstem Yalun
5 temp " |

v |

HunoDemo_KickLeftFn
A3 |
BER2I |

[I22E |

17
ﬂ 18
19
20

| HunoDemo_KickLeftFrontTurn, rhm 35947 [Bytes] |Creator HUNO - [12 [Scenes] (5240 [msec]
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13) RBC Box serial code and Firmware Version will be shown if connected
properly. And “ClosePort” button will be shown as well.

A 2RYd 022 £ vl.02

COMEE EM=

mary | 23A | G
‘COW j| X www.robobuilder.net Ll
HOEH 35 - e |
» @M MY (=.rbm) RBEC AlC|2 HiF WEREENLOLTINGT
MM I (= rba) RBC A0 HHA
O Ed O==E2 0 S5 HR2d S 2
-3 data ~ A | TE o2
{23 motion [ ]

+1) RoboBuilder B
13 Swstem Valume Information

+-3) temp
e n v ]
HunoDemo_KickLeFrantTurn.tom 12
13 o
A2
14
15 = I=]
I 2= A2

13 =2t I

¥ MSOCache 2 q
+13 My Document 3
© ) NDS ZHE g
+-13 RECYCLER s
T
8

| £
ow
\;

H B

14) Click ‘Download” button, in order to all files in the “Download File List”. Then it starts
downloading into RBC Box. Following message box will shown after downloaded
completely.

COMEE EMZL meEdy | 23 |
com | |115200 ~| @EEED| ] =

www.robobuilder.net

%]

HOH 58

% BM T2 (x.rbm) | RECARIZHE
C MA@ (=.rba) RBC EA0 HA
C=AED Q2o n £2 H=2d 52
= data A [#4 [m a2
1 motion Huoahamo lgck] sfiFrontTurn, rom

[ M30Cache 5 :
#1-1_) My Document -

# (D NDEEER DM M C2EE A2 ()

#{) RECYCLER == HEC : 23,439 Kbytes

#1-{Z3) RoboBuilder
1) System Valume Information

-5 temp

e 11 =

o .rbm 12

}g 23

}g =R =b]]

18

19 L I

20 [,}

a8
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15) Add six Data activity, three Timer service and three RoboBuilderBrick. Timer service
is needed for initialization and motion playing. If motion is not played or skipped, Timer
input time is too short.

£

£
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16) Connect one by one, then input value in Data activity.

MotionControl = ' B

Data
1 3

MotionControf L

MotionControl B L

7) Select “From: Success” in Connections window.

X

% = Connections E\ - = Connections
From: To: From: Tot
Walt — Success Create MotionControl — Success Create
Wait — Fault MetionControl — Fault

18) Configure the RoboBuilder Brick Service as shown in the below.

Properties b4
Comment:

Marme:
[ RoboBuilderBrick |
Configuration:

|Se1 initial configuration v|
Settings:
= ReboBuildert(5, 500)
SerialPort 5
Timerinter. 500

19) Click ‘Run’.
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10. Appendix

11.1  How To Replace the Damaged wCK Gear

M wCK Main parts name

W Model Picture

¥ wWCK Module Gear Replacement when Module Gear was broken.
WCK-1108K  wCK-1111K

Model name : wCK-1108(K/T), wCK-1111(K/T)

M Cautions:
1) This tutorials describes how to replace wCK module gear. This material is for robot
professional user. Any responsibilities after disassembling wCK module goes to users.

It damaged during assembling and disassembling procedures,
free warranty service

users will not get

A 2) You must use proper Gear after checking wCK module name.
!l Big Bearing You can be known exact wCK module name by check stick . i
R _ in the center. (You will find two sticker. one is on the top case] M wCK Module Gear Comparison Guide
Bottom Case / the other is on the bottom case.) WCK=1108(K/T) | wCK=1111(K/T)
Ly - Silver sticker is for wCK-1108(K/T), and Gold one is No. 1 Gear| wCk~1108, wCK~1111 common part
' 4 WEKTITINAT), No. 2 Gear| _ wCK=1108 only WCK=1111 only
3) WCK modules of 5710K, or 5710T-802 are consisted of No. 3 Gearl  wCK-1108 only WORCT 11, only
~WCK-1111 4 EA (ID No. 2, 3, 7, 8), No. 4 Gear wCK-1108 only wCK=1111 only
— wCK-1108 12 EA (the rest No. IDs from No. 0 to15))
Unscrew 5 bolts by using
"+" screw driver. @ @ @
Put "+" screw driver into Press the "+" screw driver to the down side as Take out the gears to upside

shown in the figure by using scre:
detach the Top case.

No.4 Gear as shown in the figure.

B B ——

Some wCK modules do not have fixing screw
in this position. It is totally OK, even if you do not
assemble it.

w driver, then,

as shown in the figure, then,
detach the bottom case.

Check out if there is any debris or
broken pieces on the normal gear, housing
or top case. If so, then, clean it.

Put grease on the No. 4 Gear, then assemble
as shown in the figure.

Check out whether the big
bearing on it. If not, you
should insert the bearing.

Small bearing should be in the
No.4 gear, or in the housing as
shown in the figure.

Be sure to match the half~-moon shape between
sensor and No.4 Gear, then, put it in smoothly. If
you put the gear strongly, sensor could be
damaged.

No. 4 Gear's top part would be
protrude around 1 mm if you put it in
correctly from the housing.

Assemble the bottom case as shown in
the figure. Insert 3 gear pins into the
housing, then, put some grease on the
No.3 Gear's teeth.

After put some grease on the
No.2 Gear's teeth, assemble it
as shown in the figure.

No.1 Gear's teeth, a:

When you insert gear pins into the
housing, put more power
especially for No.1 Gear pin.
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After put some grease on the

as shown in the figure.

@ Assemble the top case, and screw the 4 bolts
as shown in the figure. Lastly, screw the small
bolts for top case fixing.

ssemble it

Some wCK modules do not have fixing screw bolt
in this position. It is totally OK, even if you do not
assemble it. And it is better not to screw it so tightly.
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11.2 How To Change the wCK module ID

wCK module in Robobuilder Kit is configured own ID from 0 to 15. But you may change the wCK
ID as you want to do from 0 to 30. This document describes how to change wCK ID. With this tip,

you can change other wCK parameter in similar way.

Requirements
OwCK

@®wCK Cable

@ Control Box(RBC)
@PC Cable

®Power supply adaptor
®Windows XP OS PC
(DwCK Programmer S/W

Procedures (Change wCK ID from 2 to 0)
1) Connect wCK, Control Box, Power Supply Adaptor, with PC

#NOTE : Make sure to connect only one wCK when you want to change wCK ID.
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2) PF1 LED (Blue), PF2 LED (Orange) lights because the Control Box become PC control mode
when you power on after you pressed PF2 button as shown in the below figure.
s¢In wCK Programmer ver 1.34 or above version, pass step2.
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ERROR: undefined
OFFENDING COMMAND: f‘~

STACK:



