v1.0

Closer to Real, R@B@T"S

Bioloid QuickStart

ROBOTIS CO.,LTD. www.robotis.com




HIOEOI comprenensive Kit Robot Series ROBOTIS

Contents

1_StartingBi0|0id.........................4

1 _1 ) Wnat |S B|0|0|d9 ....................................... 5
1 _2 . Parts of B|0|0|d ........................................ 6
1- 3 ) |nsta"|ng B|0|0|d Software ................................... 8
1-3-1.The Contents of Bioloid §CD - - - - - - - = = o oo e oo e e e e e e e 8
1-3-2. |nsta"ing Software - - - - - - - e e e e e e e e e e e e e e 8
1-4. How to Use B|0|0|d ...................................... g
2. Assembling Bioloid - + = - ¢ - s s e e e
2 -1. Hobot Assemb“ng Orders ................................... 12
2-1-1. Assemb"ng theRobots - - - - - - = - « =« « o o o000 e 12
2-1-2.Downloading Robot Programs - - = = - - = = - - oo e s e 13
2-1-3. UDerating theRobots - - -+ = = « « = « « « &« o v oo e e 17

2 2 Examples Of Beglnner Leve' .................................. 19
2-2-1. Crossing Gate - - - - - e e e e e e e e e e e e e e e e e e e e e e 20
2-2-2.Universal Gauge .............................. 25
2-2-3.Sound-Level Meter - - - - - = + « = s . e e e e e o e e e e e e e 29
2-2-4.Crocodile Mouth - - - = = = = = = « = & & 4 4 o o oo 0 e 0o d e e e 33
2-2-5.PanTilt - - - - -+ « =+ e e e e e e e e e e e e e 38
2-2-6. Parkmg Gate - - - - s s e e e e e e e e e e e e e e e e e e 43
2-2-17. Me'ody Car - - - -+ + = e e e e e e e e e e e e e e e e e 48
2-2-8.RoObOtArm - - - - + = =+ o« s e e e e e e e e e e e e e e e e e e 53
2-2-9.0bstacle Detection Car - - - - - - = = o+ s s e e e e e e e e e e b8
2-2-10. Greeting Penguin ............................ 63
2-2-11. Attacking DUCK = = = = = = = = v e e e 69
2-2-12.Cliff Detection Car - - - - - = = = = « « « &« « « 4 4 o 4oL a 0 e 74
2-2-13. G|anp|ng Penguin ............................ 79
2-2-11. Walking Droid - - - - - ¢ s s s s e e e e e e e 85

2 3 E D|es Of |ntermedlate Leve' ................................ 91
2-3-1. Probmg Robot - - - - - « « « « « o oo oo wwd s e s e e e 92
2-3-2.EXcavator - - - - -+ ¢ s s e e e e e e e e e e e e e e e e e e e e a9
2-3-3.Robot Flower - - - - - « « =« « 4 e e e e e e e e e e 105
2-3-4.Fawn - - - - = - ¢ s s e e e e e e e e e e e e e e e e e e e e e e e 111
2-3-5.Turtle - -+ « = = « « = o e o e e e e e e e e e e e e e e 118
2-3-6. Smder ................................. 124
2-3-7.Gerwalk - - - = = = =« s e e e e e e e e e e e e e e e e e e e e e 132
2-3-8.BattleDroid - - - - - -+« - s e e e e e e n e e e e 139




HIOEOI comprenensive Kit Robot Series ROBOTIS

2 - 4 ) Exammes Of Advanced Leve| ................................. 146
2_4_1 i Dinosaur ................................ 147
2_4_2Pupny .................................. 158
2_4_3 ng Smder ............................... 169
2_4_[|__ Humanoid ................................ 177

3. Bioloid Operation and Maintenance - - - - - - - - - - - - - - . 192

3 -1.Finding the Serial COM Port Number of the PC - - - - - - = - =« =« o v o v o v oo v e 193

3 - 2 ) Charging CM_5 ....................................... 194

3 - 3 ) Cnanging DYNAN"XEL’ S |D .................................. 195

3 - 4 . Exchanging Fuse ...................................... 196

3 - 5 ) ComDrenenSi\le k|t’ S Darts ................................. 197




HIOEOI comprenensive Kit Robot Series ROBOTIS

1. Starting Bioloid
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1-1. What is Bioloid?

Bioloid is composed of block-shaped parts where users can assemble robots in various shapes
and functions - making it truly all-around robot kit. Furthermore, we provide software that enable
users to connect assembled robots to PC, allowing them to program the robots. With the
instruction guides that clearly explain the details of assembling the robots, and with the
downloadable materials that will further help users, the users can create the robots in any styles
they choose.

QuickStart
how to assemble various

book explains

robots step by step. Take
apart and assemble various
robots of your choosing

Users can easily assemble

various robots as it consists
of many blocks of different

shapes.
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1-2. Parts of Bioloid

© Main Parts of Bioloid

Main Controller CM-5

The main controller of Bioloid robot. Using parts,
you can set up the robots by connecting
Dynamixel(actuator module, sensor module) to a
CM-5.

~

Robot Exclusive Actuator, Dynamixel AX-12
Actuator module that functions as joint of robot. It
is a two-way (Bilateral) communication servo

driven by network and has endless turn mode.

J

Robot Exclusive Sensor Module: Dynamixel AX-S1 \
Dynamixel sensor module AX-S1 consists of three
pairs of sensors that detect distance ,brightness
and heat. It also has many other fuctions such as

sounds detector, remocon transceiver and sound

H Cable

H Bolt & Nut

buzzer as well. /
\

Assembly Parts
Various frames, cables and bolts that connect CM-
5, AX-12 and AX-S1 to assemble robot.

J
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©O Names of each part of AX-12 [ Acutator)
LED

Connector

D

Sensor
Connector
ID
© Names of each part of CM-5
ON OFF Serial Cable Jac

<+——>
==

N\ |ON-OFF] PC LINK

POWER JACK——42)) | i
[ U] button 2 @ \ START| button
O o)

button — |P paay =3 (S & button

IMODE

[ D] button \
[R] button
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1-3. Installing Bioloid Software

1-3-1.The Contents of Bioloid' s CD
Many helpful materials and instruction are included in the CD.

— 1 Sofware : Programs that needs to be installed in PC in order to operate Bioloid robot.

— "1 Manual : QuickStart, User’s Guide and manuals for the Dynamixel (AX-12, AX-S1).
—"1 Applied Robots : Various programs and video clips for Bioloid robots

——"1 Examples * Robot program sources that are explained in the User’s Guide.

—{"1 Help Files : Help documents and video clips that assist in operating Bioloid robots

1-3-2. Installing Software

The CD will execute autorun when the users put the CD inside. If the automatic setup does not
initialize, go to “Software\Setup.exe” and setup the program manually. When the setup is
finished, Robot Terminal, Motion Editor, and Behavior Control Programmer will appear in the Start
Menu of Window

@ InstallShield »
& InstallShield for Microsoft Visual C++ 6

@ Autodesk
WIBU-KEY

B Bioloid software
@) QuickTime

«¢ Behavior Control Programmer
4 Maotion Editar

™1 Robot Tarminal

@ Uninstall Bioloid software

< When software is installed

<; Behavior Contrel Progremmar [Miolold) - [Pregram |

E5 oop. |

e
4 LaAD | _:; Print |f.'Iv_ o | |-I

Robot Terminal Motion Editor Behavior Control Programmer
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1-4. How to Use Bioloid

O Manuals

> QuickStart

QuickStart explains how to assemble and operate robots quick and easily,
and how to download a program. Printed QuickStart book is provided for yvour
convenience.

ke
B Y

> User s Guide

User s Guide explains the operating principle and the program process of
Bioloid Robot in detail. Once mastered, the users can assemble robots in any
styles that they like. The User’ s Guide (PDF document] is included in the CD.

> AX-12 Manual
This manual is generally referred by the experts in the field. If the users want to know the
advance functions of AX-12, they can check out this manual. It is a PDF document and it is
included in the CD.

> AX-S1 Manual
This manual is generally referred by the experts in the field. If the users want to know the
advance functions of AX-S1, they can check this manual. It is a PDF document and it is
included in the CD.
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O Robot examples and Bioloid Kit Series

/_[ Bedginner Level Robots |_\

Beginner Level Robots : Robots with 4 and less
joints that can be assembled with Beginner Kit.

Intermediate Level Robots ) .
Beginner kit

e 1 .
Al
O, 5 ?‘Z 0

\ Q - /ﬁ j [ Comprehensive kit]

s

AX-12, 4 pcs

Intermidiate Level Robots Robots with 8 and less joints that
can be assembled with Comprehensive Kit. If you want to

assemble intermediate level robots with a Biegginer Kit.You OR
need to purchas four Dynamixels(AX-12) additionally.
‘ Beginner kit \ al
o8]
3
()
w
®
AX-12, 14 pcs

Advenced Level Robots:: Robot with 18 and less joints that
can be assembled with Comprehensive Kit. If vou want to
assemble advanced level with Biginner Kit, You need to
purchas frame set and Dynamixels(AX-12] additionally

< In addition, you can assemble various robots in more creative ways.
We also provide Expert Level kit that has systematic education process.

10
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2 . Assembling Bioloid

"
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2 - 1. Robot Assembling Orders

Robot assembling orders .

( )

Assembling the Robots

Downloading Robot Programs

Operating the Robots

2-1-1. Assembling the Robots
Assemble the robots in orderly refer to assembly map in QuickStart.

T E)

/

[Examplel

 Easy instruction to insert nuts for AX-12, refer to “Help Files\Inserting nuts for AX-12.wmv”
video clip In CD.

12
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2-1-2. Downloading Robot Programs
To activate the robots, the users must use the program. Transferring robot program from the PC
to CM-5 is called “download.”

Download Program

 If your PC does not support Serial COM Port, install USB2Serial converter.
USB2Serial converter is a device that converts USB port to Serial COM Port and
can be easily found in PC accessory corners.

There are behavior control program and motion data for the robot program of Bioloid.

As the name indicates , the behavior control program controls the movement of the robot.

In case of robot that involves many number of joints, it is difficult to manage the robot’ s
movement with the behavior control program only. Motion data was added to control the multi-
joints movements of the robot additionally .

Behavior control program is necessary allthe time when you activate the robot but motion
data does not essentially need..

Behavior Control Program Download Motion Data Download
(Required) (Optional)

13
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© How to download Behavior Control Program

The filename extension of Behavior Control Program is “bpg.” The users must download this
program to activate the robots.

Connect PC and CM-

Turn on of CM-5.

Go to File [F) =>Select Open(o] menu and open

Execute [Behavior Control Programmer]
the behavior control program you want.

(it doesn’ t need when a program already executed)

<¢ Behavior Control Programmer {(Bioloid)

@ InstallShield

& InstallShield for Microsaft Visual C++ 6
@ Autodesk

7 WBU-KEY

+! Behavior Control Programmer
A Mation Editor
[ Rabat Terminal

4 B Uninstal Bioloid scftware
T QuickTime

Select Program(P) => Download(D).menu Click

“Download” button.

Download Program

</ Behavior Control Programmer (Bioloid) - [H

Xj' File  Edit BEGEEGE Management  View  Window

—
(== Change Fiobat flle

- -
File name : . Programbpe
Check Rule Cirl+h Send / Total byte? . 043
[Label] D
1 e
STHRT

Flay

[Labe]

LOAD

OpenPa H 768

Close the download dialog box GG AL

¢

When download is complete, progress bar color
changes and download button changes to complete.

File name Froeramppe

Send / Total hyte)

Port name Ten Jii
Come D

# |f problem occurs in this progress above formality, refre to “Download
Troubleshooting” from page “2-1-2. Downloading Robot Programs” .

14
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© How to download Motion Data

The filename extension of Motion Data is “mtn.” The users download this program whenever it
is necessary..

Connect PC and CM-

Turn on of CM-5.

Select Management(M)=>Robot Motion [RImenu. Execute Behavior Control Programmer

(If it has done previously,not necessary)

«¢ Behavior Control Programmer (Bioloid)

File  Miew B

u

@ InstallShield b
& InstallShield for Microsaft Visual C++ 6

@ Autodesk
7 WBU-KEY

+! Behavior Control Programmer
A Mation Editor

[ Rabat Terminal

B Uninstal Bioloid scftware

Select “Write to Robot” and open

. ) Download is completed.
the motion data file you want.

Robot Motion

Robot Motion

T A : Fizad from Fiabot | Wit ta Robot
—————

File name : Mo file File name :  Robot motion min

e Progress: 100%

Port name : =
Port name =]  Discornect GM-5 ot name \ ] Discomnes 1 CM-5

When download is complete,
progress bar color changes.

Close the download dialog box. \Q

Robot Motion

Fizad from Fiabot | Wit ta Robot

File name :  Robot motion min

Progress : 100%

Port name :

¢ If problem occurs in this progress above formality, refre to “Download
Troubleshooting” from page “2-1-2. Downloading Robot Programs” .

15
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© Download Troubleshooting
If the users see error messages while downloading a program, take the following steps.

[ Types of Error Message ]

Behavior Control Programmer (Bioloid) E|

fE Can not connect Ch-5!
L3

Behayior Control Programmer (Bioloid) E|

1‘5 Can not find Ch-5! Please check connection,
L

Behavior Control Programmer (Bioloid) g| Behavior Control Programmer (Bioloid) g|

@ Paort already open @ Invalid port nurnber

[Troubleshooting Step 1] Make sure CM-5 is connected to the PC.
(Troubleshooting Step 2) Make sure CM-5 power is on.
(Troubleshooting Step 3) Close the programs that are using the communication port and try it again.

(Troubleshooting Step 4) Set up correct communication port number.

!‘ <«— After setting up correct

communication port number, try
the connection again by clicking
“Connect CM-5.”

Port name :

# To find the correct communication port number, refer to  “fFinding the Serial
COM Port Number of the PC” from “3. Bioloid Operation and Maintenance.”

16
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2-1-3. Operating the Robots

O Offline Robot Activation
Offline robot activation, as name indicates, is the operation of the robots without the

connection to PC.

Disconnect [Serial Cable| from CM-5 Serial Cabiel

~FE

[PC_LINK]
RXD

PROGRAM [J  START

Whenever button is

] pressed LED will be on in the
order.

pay ) 8
MODE

: —  When START| button is pressed, program is executed

When program is executed the LED no longer flashes on and off, but it is still turned on.

17
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O Online Robot Activation
Online robot activation, as name indicates, is the operation of the robots with the connection to

PC. This mode involves the confirmation of the message via monitor when the robot is sending a

message to the PC.

Connect PC and CM-

Select Program(P)=> Download (D) menu

< Behavior Control Programmer (Bioloid) - [H

Download Program

File name : Mo zelected program
Send £ Total byted: 050

=

[GM-5 ersion 1.13bd]
<-»PCET142 BPS, <->Dynamixel1000000 BEP:

jinj
000000} Dynamixels Found

Part name : Q——-'

Glose

=3 File Edit JEERENN Management  View Window
(=4 = | Change Fiobat flle
Cl ule Ctrl+R
Lol w CilD
1 —
START j
[Labe]
2
LOAD OpenPa ‘ ‘ 768

Turn on of CM-5.

Execute Behavior Control Programmer]
(If it has done previously,not necessary)

@ InstallShield b
& InstallShield for Microsaft Visual C++ 6 +! Behavior Control Programmer
@ Autodesk Hi % Motion Editor

) WBUKEY + | 1 Robut Termninal
i re O T Uninstal Bicloid software

8
T QuickTime 3

Click” Play” to start to program.
Click the “stop” to finish the program.

You can check the output message
from download robot program

Click” Close” to close the
download dialog box.

“Download Troubleshooting” from

# If problem occurs in this progress above formality,refre to
page “2-1-2. Downloading Robot Programs” .

18
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2 -2 . Examples of Beginner Level

’ 1. Crossing Gate y g 8. Robot Arm
) 3
% 2 Universal Gauge w g. Cliff Detection Car
@y
W ™ 4. Crocodile Mouth 9’ 11. Attacking Duck

0. Pan Tilt 12. Obstacle Detection Car

-

~

i
.

3 .

6. Parking Gate 1 13. Clapping Penguin

o ’ 7. Melody Car ),.P 14. Waking Droid
e e 230

o

19
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2-2-1.Crossing Gate
Let’ s build a crossing gate that opens and closes with a button.

(1) Necessary parts

X1
©

@ 1 @By 1

s«Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

)< 24 mw (§2)+ 8 6B 1
‘)) CABLE-14 | 1

h T T g

20
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(2) Assembling

Step 1 CM3 step 2  Joint

ADAPTOR-CMS

#Check
assembly point

21
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step 5  Wiring and Completion

xWiring

E<@>T

ooooo

#Using side connector of [CM-5] . connect @) cable.

22
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program
(In CD, Applied Robots\Beginner\Crossing Gate\CheckAssembly(Crossing Gate).bpg)
*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot

Programs.”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.10]
: z ixel: 1000000 BPS

ID:001 , < comparison part
001 [001) Dynamixels Found.

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot

with the figure.

xWhenever [ U | button is pressed LED]is on in the order shown below.

[ U] button ‘m

on
sFor ID of Dynamixel [refer to the figure below.

23
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When [START| button of CM-5 is pressed, the robot will ook like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

xSide View

The Bar is parallel to surface.

Close the CM-5 online robot activation

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Beginner\Crossing Gate\DemoExample(Crossing Gate).opg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate offline robot.

xRefer to “Offline Robot Activation” from “2-1-3. Operating the Robots”

Operation of the robot

- When you press [ U | button of CM-5, the Crossing Gate opens.
- When you press [ D | button of CM-5, the Crossing Gate closes.

Compare with the provided video clip

(In CD, Applied Robots\Beginner\Crossing Gate\DemoExample(Crossing Gatel.wmv)

24
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2-2-2. Universal Gauge
Let’ s build a Universal gauge that can control the movement speed of gauge with buttons.

-
.» R
= PR . s ep
g % = b=
i + o o |
\ LAY O @rid
ot §\\"~:\\ [0y
. (G - |

(1) Necessary parts

xNuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

© @)~ 16

)) CABLE-14 |x 1

I e T g

25
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(2) Assembling

step 1 CM-5

step 3 Joint

B

o]
o ﬁ

0
SR
BT T
Y <

)

N
2\
o)
/|
N
i

xWiring

s« @>22)

26
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(In CD, Applied Robots\Beginner\Universal Guage\CheckAssembly(Universal Guage).bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.10]
<->PC:h7142 BPS, <->Dynamixel:1000000 BP5
ID:002

001[0x01] Dynamixels Found.

< comparison part

Whenever [ U | button of CM-5 is pressed, Dynamixel LED will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot with
the figure.

xWhenever [ U | button is pressed LED]is on in the order shown below.

[ U] button ‘@
on

sFor ID of Dynamixel [refer to the figure below.

27
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When [START| button of CM-5 is pressed, the robot will ook like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

#Top View

o :‘ - 3 )
The bar is perpendicular to .

Close the CM-5 online robot activation

(4) ) Operating the Robot
Operate completed robot using demonstration(examplelprogram.

Download “Example” file which is behavior control program.
(In CD, Applied Robots\Beginner\Universal Guage\DemoExample(Universal Guagel.bpg)
*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot

Programs.” .

Operate offline robot.

xRefer to “Offline Robot Activation” from “2-1-3. Operating the Robots”

Operation of the robot

- If you keep pressing [ U ] button of CM-5, the speed of gauge increases.
- If you keep pressing | D | button of CM-5, the speed of gauge decreases.

Compare with the provided video clip

(In CD, Applied Robots\Beginner\Universal Guage \DemoExample(Universal Guagel.wmv)

28
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2-2-3. Sound-Level Meter
Let’ s build a sound-level meter that shows the sound level in @ gauge when a sensor detects

sound.

(1] Necessary parts

xNuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

)) CABLE-14 | 2

T

29
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(2) Assembling

CM-5

Step 1

step 2 Joint 1

Joint 2

Step 3

AN

5

Uy

SIS

=
g

B
i
0

N
2
) I

=)
¥

——

=3
B
=—1

=

._‘__
E
)
=

1§

SEIE]

step5 Whole Body Assembly

xInsert Nuts

[ TS 1]

#Check

assembly point

step’5  Wiring and Completion

COHF]GCIOF

&

) - ' 7.‘
CABLE-18 | &\ —"

#Using side connector of [CM-5],
connect @ cable.

xWiring

s« @> o

h<@>

30
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(In CD, Applied Robots\Beginner\ Sound-Level Meter \CheckAssembly(Sound-Level Meter).bpg]

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.10]
2 : = ixel:1000000 BPS

ID:001 100 <

002[0x02) Dynamixels Found.

comparison part

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot
with the figure.

xWhenever [ U | button is pressed LED]is on in the order shown below.

[ U] button ‘m
on

sFor ID of Dynamixel [refer to the figure below.

31



HIOEOI comprenensive Kit Robot Series ROBOTIS

When [START| button of CM-5 is pressed, the robot will ook like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

#Top View

The bar is perpendicular to [ CM-5 | .

Close the CM-5 online robot activation.

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Beginner\Sound-Level Meter\DemoExample(Sound-Level Meter).bpg)

xRefer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Step 2 | Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots”

Operation of the robot

- When you make a sound on the sensor, the gauge moves equivalent to the loudness

Compare with the provided video clip

(In CD, Applied Robots\Beginner\ Sound-Level Meter \DemoExample(Sound-Level Meter).wmv)

32
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2-2-4.Crocodile Mouth
Let’ s build a crocodile mouth that opens a mouth when a sensor detects an object and that

makes sound when an object is not detected by a sensor in front for a certain period of time.

(1) Necessary parts

@ @: @

s«Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

i
(craE 0]
) (el

T

33
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(2) Assembling

step 1 CM-5 step 2  Head

xCheck

assembly point

34
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step 6  Wiring and Completion

xWiring

o« @> 3,

39
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(In CD, Applied Robots\Beginner\ Crocodile Mouth \CheckAssembly(Crocodile Mouth).bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.10]
=P B2 BRS. _cDynamixe 1000000 BPS

ID:003 100 = comparison part
002[0x02) Dynamixels Found.

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot
with the figure.

Whenever [ U | button is pressed LED]is on in the order shown below.

[ U] button :@

on
sFor ID of Dynamixel [refer to the figure below.
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When [START| button of CM-5 is pressed, the robot will ook like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

xSide View

The Mouth of crocodile is parallel to surface.

Close the CM-5 online robot activation

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Beginner\Crocodile Mouth\DemoExample(Crocodile Mouthl.bpg)

xRefer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Step 2 | Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots”

Operation of the robot

- When you place a hand on the front of the sensor, it opens the mouth and when you remove
your hand, it closes.
- If there is an object inside of a mouth when the Crocodile Mouth closes, it opens the mouth

again.
- When an object is not detected by the sensor for 10 seconds, it chimes.

Compare with the provided video clip

(In CD, Applied Robots\Beginner\Crocodile Mouth \DemoExample(Crocodile Mouth).wmv])
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2-2-5.PanTilt
Let’ s build a pan tilt robot that can be controlled with the pan(right and left] and tilttup and down)

buttons.

(1] Necessary parts

@ 9

#Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

® @ »
(uam (§1)< 28 .
(. €~ 1

)) CABLE-14 | 2

s T o
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(2) Assembling

Step 1 CM-3 step 2  Joint 1

ADAPTOR-CM5S

step 3 Joint 2 step 4 Joint 3

xCheck
assembl

xCheck assembly point

LI [ 1]
1 o of H Tl

o
Hlo

step 5  Whole Body Assembly

Py
Insesrt nuts @ - apcs

s«Insert nuts @ : 8pCs

39




ROBOTIS

Comprehensive Kit Robot Series

step 6 Wiring and Completion

BIOLOID
QUIGKSTART

ﬁ
5 <@> 4, [cwEi]

#Wiring
[ow-sle @> 3

ugo::@ooim
900000000080
@oocoooooo@w
@zzozgo@
g

0000000008

CABLE-14
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(in CD, Applied Robots\Beginner\Pan Tilt\CheckAssembly(Pan Tilt).opg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 ¥ersion 1.10]

<->PC:57142 BPS, <->Dynamixel:1000000 BPS
ID:003 004 B .
002[{0X02] Dynamixels Found. [* comparison part

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot
with the figure

Whenever [ U | button is pressed LED]is on in the order shown below.

[ U] button JE [ U] button :E

>

on on
sFor ID of Dynamixel [refer to the figure below.
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When [START| button of CM-5 is pressed, the robot will ook like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram..

xTop View xSide View

The Pan Tilt is parallel to : The Pan Tilt is perpendicular to .
Close the CM-5 online robot activation.

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Beginner\Pan Tilt\DemoExample(Pan Tilt).bpg)

xRefer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Step 2 | Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots”

Operation of the robot

- If you keep pressing [ U | button of CM-5, the tilt joint moves upward.

- If you keep pressing [ D | button of CM-5, the tilt joint moves downward

- If you keep pressing | R | button of CM-5, the pan joint rotates to the right.
- If you keep pressing | L | button of CM-5, the pan joint rotates to the left

Compare with the provided video clip

(In CD, Applied Robots\Beginner\Pan Tilt \DemoExample(Pan Tiltl.wmv])
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2-2-6. Parking Gate
Let’ s build a parking gate that automatically opens and closes the door when a sensor detects
an object.

(1) Necessary parts

[owg] - 1

#Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

@)~ 36 = 1 ] T

CABLE-10 [x 2

) [l

p T T g
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(2) Assembling

step 1 CM-3 step 2  Joint

ADAPTOR-CM5 #Check
assembly point

el
0

(8]

T2 1
[T

@4
@

é
\\

g o
m 2 4pcs A

step 8  Bar

xCheck assembly point

e b [

T
<
<«

step 4 Joint 1

1D /
sensor

a4




BIGEL comprehensive Kit Robot Series ROBOTIS

step 7 Wiring and Completion

*Wiring
o« @> T
0> 2,

ssssss

Connector
#Using side connectors of [cM-5, connect () @) cables.
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(in CD, Applied Robots\Beginner\Parking Gate \CheckAssembly(Parking Gate).bpg]

#*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.10]

<->PC:57142 BPS, <->Dynamixel:1000000 BPS
ID:001 002 100 b .
003[0X03) Dynamixels Found. | comparison part

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot
with the figure.

=Whenever [ U] button is pressed LED]is on in the order shown below.

tt tt
[ U] button .m [ U] button :@
on on

sFor ID of Dynamixel [refer to the figure below.
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When [START| button of CM-5 is pressed, the robot will ook like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

Top View xSide View

The bar is parrael to the surface.
The bar is perpendicular to [ CM-5 | . o

Close the CM-5 online robot activation

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Beginner\Parking Gate\DemoExample(Parking Gate).bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Operate offline robot.

xRefer to “Offline Robot Activation” from “2-1-3. Operating the Robots” .

Operation of the robot

- When the sensor detects an object, the crossing bar opens vertically.

- When the sensor detects an object and the crossing bar is pushed by an object at the same
time, the crossing bar opens horizontally.

- When an object is not detected by the sensor, the crossing bar closes.

Compare with the provided video clip

(In CD, Applied Robots\Beginner\Parking Gate\DemoExample(Parking Gatel.wmv])
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2-2-7. Melody Car
Let’ s build a melody car that chimes and moves in a direction corresponding to a button

(1) Necessary parts

;

x 1

#Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

M
6 @ i =k (A | 2
E
) [ 1

==,
ooo

p T T g
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(2) Assembling

step 1 Left Wheel : 2 sets step 2 Right Wheel : 2 sets
1 D 1 D I D 1D
xAssemble 2 sets using and . xAssemble 2 sets using and | 3 |.
xInsert nuts: apcg | *Attach nut stickers : ||| |*Insert nuts xAttach nut stickers :

Make sure nuts do
not come off.

), __ (&

o (©) % not come off.
| < _(‘ 4
ST i L @: apcs

Make sure nuts do
s Ks)

note of the inserted
location of nuts .

note of the inserted \\\
location of nuts . = ’ : 4pcs

step 3  Joint

xAttach nut stickers :
Make sure nuts do not

&

K

NE
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BIOLOID
QUIGKSTART

step 5  Wiring and Whole Body Assembly

*Bottom view

CABLE-6

x Assemble af;_er wiring is finished

%Top view :Check screw assembly point

step 6  Completion

@
=]
©
o
L
o
)
=
<
=}
o

a0
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(In CD, Applied Robots\Beginner\Melody Car \CheckAssembly(Melody Car).opg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 ¥ersion 1.11c]
! = 1000000 BPS

b1

ID:007 002 003 004 100
005[0X05] Dynamixels Found.

A

Comparison part

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot
with the figure.

=Whenever [ U | button is pressed LED]is on in the order shown below.
[ U] button :FF [ U] button :Eﬂ [ U] button :F:)IH [ U] button :E
o [ e
on on LED| on on
sFor 1D of Dynamixel [refer to the figure below.

TR
STEIEIERS,
<?,

o1



HIOEOI comprenensive Kit Robot Series ROBOTIS

Close the CM-5 online robot activation.

(4) Operating the Robot
Operate completed robot using demonstration(examplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Beginner\Melody Car\DemoExample(\Melody Car).bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Operate offline robot.

xRefer to “Offline Robot Activation” from “2-1-3. Operating the Robots” .

Operation of the robot

- When you press button of CM-5, the Melody Car chimes and moves forward at a set
distance..

- When you press EI button of CM-5, the Melody Car chimes and moves backward at a set
distance.

- When you press IEI button of CM-5, the Melody Car chimes and turn to the right.

- When you press @ button of CM-5, the Melody Car chimes and turn to the left.

Compare with the provided video clip

(In CD, Applied Robots\Beginner\\Melody Car \DemoExample(\Melody Carl.wmv)
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2-2-8.Robot Arm
Let’ s build a robot arm that can be controlled by a button.

(1) Necessary parts

X 1

against the below illustration to choose the correct assembly part.

iy @x 48
i §B< 2

O

#Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts

. ——Q
@ % [z J=lc=n
) (e 2

23
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(2) Assembling

step 1 CM-5

Step 2

Joint 1

step 3  Joint 2

xCheck
assembly point

2 DYNANIIEL
HE

step 5  Hand

mamy

xCheck
assembly point

#Check
assembly point

ol
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step 7~ Complete Wiring and Assembly

xWiring

os<@> 3]

<0 4,

<O
\

99
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(in CD, Applied Robots\Beginner\Robot Arm\CheckAssembly(Robot Arm).bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.06]
= : = ixel:1000000 BPS

ID:001 002 003 < comparison part

003[0X03] Dynamixels Found.

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot
with the figure.

=Whenever [ U] button is pressed LED]is on in the order shown below.

[U] button Aﬂ@ button J? [U] button :E

v >

on on on
sFor ID of Dynamixel [refer to the figure below.
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When [START| button of CM-5 is pressed, the robot will ook like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

Front View xSide View

The palm of the hand is facing the front. The robot arm is perpendicular to .

Close the CM-5 online robot activation

(4) ) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Beginner\Robot Arm\DemoExample(Robot Arm).bpg)

xRefer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Step 2 | Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots”

Operation of the robot

- When you press | R | button of CM-5, the Robot Arm rotates to the right.
- When you press | L | button of CM-5, the Robot Arm rotates to the left.

- When you press | U | button of CM-5, an elbow of the Robot Arm extends.
- When you press | D | button of CM-5, an elbow of the Robot Arm folds.

Compare with the provided video clip

(In CD, Applied Robots\Beginner\Robot Arm\DemoExample(Robot Arm).wmv)
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2-2-9. Obstacle Detection Car
let’ s build a car that detects an obstacle with a sensor and that avoid the obstacle

automatically.

(1) Necessary parts

{ oo

x 1

#Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

M
6 @ i =k (A | 2
E
) [ 1

==,
ooo

p T T g
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(2) Assembling

step 1 Left Wheel : 2 sets step 2  Right Wheel : 2 sets
1D 1D | D 1D
s Assemble 2 sets using and sxAssemble 2 sets using and
xInsert I'IUtS: apcs xAttach nut stickers : #Insert nuts 7 #Attach nut stickers :

Make sure nuts do not
come off.

Make sure nuts do not
come off.

note of the inserted

note of the inserted \\ /
location of nuts . = ’ : 4pcs

location of nuts .
step 3_ JOINt step 4 Head x Attach nut stickers :
#Insert nuts@; 8pcs Make sure nuts do not

ADAPTOR-CM5

a9
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BIOLOID

QUIGKSTART

step 5  Wiring and Whole Body Assembly

*Bottom view

CABLE-6

sxAssemble af;_er wiring is finished.

%Top view :Check screw assembly point

step 6  Completion

@
=]
©
o
L
o
)
=
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=}
o
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(in CD, Applied Robots\Beginner\Obstacle Detection Car\CheckAssembly(Obstacle Detection
Carl.bpa)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

*Refer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.11c]
~=xBC 142 BPS LDynamixel: 1000000 BPS

ID:0071 002 003 004 100 < comparison part
005[0X05] Dynamixels Found.

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot
with the figure.

=Whenever [ U | button is pressed LED]is on in the order shown below.

[ U] button JF [ U] button J;! [ U] button J:)IH [ U] button :E

»

on on LED| on LED| on
sFor 1D of Dynamixel [refer to the figure below.
=)
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Close the CM-5 online robot activation.

(4) Operating the Robot
Operate completed robot using demonstration(examplelprogram.

[ Step 1] Download “Example” file which is behavior control program.
(in CD, Applied Robots\Beginner\ Obstacle Detection Car\DemoExample(Obstacle Detection

Car).bpg)
*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot

Programs.” .

Operate offline robot.

xRefer to “Offline Robot Activation” from “2-1-3. Operating the Robots”

Operation of the robot

- Robot continues to move forward and when it meets an obstacle, it will avoid it.

Compare with the provided video clip

(in CD, Applied Robots\Beginner\ Obstacle Detection Car\DemoExample(Obstacle Detection
Carl.wmv)
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2-2-1 0. Greeting Penguin
Let’ s build a penguin robot that greets when it detects an object in front and that raises hand
when detecting an object on side.

(1] Necessary parts

'ADAPTOR-CM5

x 1

ID|]ID|ID]ID
otor | motor | motor | motor

Ax-12 > 4

#Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

M——
Qi< 70 %:E I =] [ChBLES |« 1
—

| : Hiesem

I
@

) (G 2
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(2) Assembling

step 1 Shoulder : 2 sets

s Assemble 2 sets in
a same stvle.

step 2  Hand : 2 sets

xAssemble 2 sets in
a same stvle.

step 3  Head

% Check assembly point

o o &

@99999

r
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step5 Leg:2 sets step 6  Foot : 2 sets

xAssemble 2 sets in 2 same
style.

step 7 Lower Part of Body Assembly

xInsert nuts (N1) : 8ocs

0 6 0 6 6 6 6 ©

6 6 6 86 6 0 B8 ©

o o 9f

% Check
assembly point

o © © ©

*Check : 24pCs
assembly point

> 6 © @ © ©
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[Battery included] |~ &

(o]

W <@> 7
o <©> L BRI
(-o-)ICM'5| | CABLE-10 | > .»x::i)

(-0-)|cm-5| [CABLE-T0| | *Using side connector of [GN-5]

connect @) cable.
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(In CD, Applied Robots\Beginner\Greeting Penguin\CheckAssembly(Greeting Penguinl.npg)

#*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.11c]
= : = =el:1000000 BPS

ID:001 002 003 004 100 < comparison part

005[0X05] Dynamixels Found.

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot
with the figure.

Whenever [ U | button is pressed LED]is on in the order shown below.

[U] button AFE [ U] button J? [ U] button JE [ U]button :E

v > >

on on LED| on on
sFor ID of Dynamixel [refer to the figure below.
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When [START| button of CM-5 is pressed, the robot will ook like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram

x*Side View xBack View

Two legs are perpendicular to the surface. Two arms are wide open.

Close the online robot activation.

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Beginner\Greeting Penguin\DemoExample(Greeting Penguin).bpgl

xRefer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Step 2 | Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots”

Operation of the robot

- When you place a hand on the front of a head, it greets..
- when you place a hand on the right side of a head, it raises right hand
- When you place a hand on the left side of a head, it raises left hand.

Compare with the provided video clip

(In CD, Applied Robots\Beginner\Greeting Penguin\DemoExample[Greeting Penguinl.wmv)
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2-2-1 1. Attacking Duck
Let’ s build a duck robot that attack with a beak when the sensor detects an object.

(1) Necessary parts

,,,,,,,,,,,,,,,,,,,,,,,

x 1
> @ o

@ @ @

s«Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

@ [°] =lc=n
X 2

(uanm @xﬁﬁ o
(s € 2 ) [eAaiEa)

ooo

I T g
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(2) Assembling

step 1 CM-5

Step 2

Joint 1

step 3  Joint 2

xCheck
assembly point

2 DYNANIIEL
HE

step 5  Hand

mamy

xCheck
assembly point

#Check
assembly point

70



BIGEL comprehensive Kit Robot Series ROBOTIS

step 7 Wiring xLeft side view

< Wiring

ors<@>

40»@ CABLE-10
% <©> 3 3 @ L
g- e
PRA 3 )
‘ ’ &)
% XY CABLE-10

™ xUsing side connector of [GNI5],

2 s =1
:2s2" Connector  connect @) cable.

step 8 Assemble Sensor and Completion

xWiring

xAssemble Sensor g

n
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(In CD, Applied Robots\Beginner\Attacking Duck\CheckAssembly\Attacking Duck).npg)

#*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.06]
LBPCRT1AD BPG_LaDynamixel:1 000000 BPS

ID:001 DOZ 003 100 4 comparison part
004[0x04] Dynamixels Found.

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot
with the figure.

=Whenever [ U | button is pressed LED]is on in the order shown below.
[U] button :FF [ U] button :E! [ U] button :@
& [
on on on
For ID of [Dynamixel |refer to the figure below.
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When [START| button of CM-5 is pressed, the robot will ook like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

xFront View xSide View

The palm of the hand is facing the front. The Robot Arm is perpendicular to .

Close the CM-5 online robot activation

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Beginner\Attacking Duck \DemoExample(Attacking Duck).bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Operate offline robot.

xRefer to “Offline Robot Activation” from “2-1-3. Operating the Robots”

Operation of the robot

- When you place a hand on the front of the head, the duck attacks with a beak.
- When you place a hand on the right side of the head, the head turns to the right.
- When you place a hand on the left side of the head, it turns to the left

Compare with the provided video clip

(In CD, Applied Robots\Beginner\ Attacking Duck \DemoExamplel(Attacking Duck).wmv)

13
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2-2-1 2. Cliff Detection Car
Let’ s build a car that detects and avoids cliff and obstacle automatically by a sensor.

/[ADAPTOR-CM5,

X 4

xNuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

D~ 18 k

[
0

[oABiEs | 2

I e
X 2

I

) [ohET]

I e T g
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QUIGKSTART

(2) Assembling

Comprehensive Kit Robot Series ROBOTIS

Step 1

Left Wheel : 2 sets

1D 1D
xAssemble 2 sets using and

step2  Right Wheel : 2 sets

| D

motor

ID
s Assemble 2 sets using and

motor

xInsert nuts : Apcs

Q) _ (@

note of the inserted
location of nuts .

s Attach nut stickers :

Make sure nuts do
not come off.

xAttach nut stickers :
Make sure nuts do

not come off.

#Insert nuts

note of the inserted
location of nuts .

Joint

Step 3

step 4  Head

#Attach nut stickers :

xInsert nuts

@D: socse

Make sure nuts do not
come off.

Sticker | :2pcs o i

oooeao"/— :g "’1'3

""""""

ADAPTOR-CM5

sssss
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step5 Whole Body Assembly and Wiring

*Bottom view

 Wiring
CABLE-6 -« 0"
o <@> 12
; =03
s e 5 <0> 4
e <@ > [cmmiea

x Assemble after wiring is finished

%Top view : Check screw assembly point

Step B
#Using side connector of [CN=5],

connect @) cable.

16
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(in CD, Applied Robots\Beginner\Cliff Detection Car\CheckAssembly(Cliff Detection Car).bpg)
#*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CW-5 Version 1.11c]
=2 BPCRF1A2 BES L :Dynamixel:1000000 BPS

ID:0071 002 003 004 100 < comparison part
005[0X05] Dynamixels Found.

Whenever | U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot
with the figure.

=Whenever [ U | button is pressed LED]is on in the order shown below.

[ U] button :E [ U] button J? [ U] button :E [ U] button :E

>

on on LED| on on
sFor 1D of Dynamixel [refer to the figure below.
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Close the CM-5 online robot activation.

(4) Operating the Robot
Operate completed robot using demonstration(examplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Beginner\Cliff Detection Car \DemoExample(Cliff Detection Car).bpg)
*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Operate offline robot.

xRefer to “Offline Robot Activation” from “2-1-3. Operating the Robots”

Operation of the robot

- The car moves forward and it avoids when it meets a cliff.
- The car moves forward and it avoids when it meets an obstacle.

Compare with the provided video clip

(In CD, Applied Robots\Beginner\Cliff Detection Car \DemoExample(Cliff Detection Carl.wmv)
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2-2-1 3. Clapping Penguin
Let’ s build a penguin robot that greets when it meets an object in front and that imitates the
handclap action

(1) Necessary parts

ADAPTOR-CM5

x 1

xNuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

@: 7 : 12| omes)
—

|

oo0o
0

=lc=n
X 1

——4
(oo §B- 4 :: ) [eABiETa]
Ir
= ) [owEs]-
3
=5 5) o]
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(2) Assembling

step 1 Shoulder : 2 sets step 2  Hand : 2 sets step 3  Head
sxAssemble 2 sets in a same xAssemble 2 sets in a same

x[nsert ,, (

e e ©

A
b @o o oo ©

80



BIGEL comprehensive Kit Robot Series ROBOTIS

step5  Leg:2 sets step 6  FOOt : 2 Sets
xAssemble 2sets in a same

step 7 Lower Part of Body Assembly

© 6 6 6 6 6 6 ©

© 0 o 8 6 6 68 &

| #Check
)~ assembly point
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step 8 CM-5 Assembly and Wiring

1D

ssssss

= <©> 4
"o->|cm—5| [ CABLE-10 |
"o-)|cm—5| [ CABLE-14 |

connect @)cable.

6 © 0 6 @

b © © @ @
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(In CD, Applied Robots\Beginner\Clapping Penguin\CheckAssembly(Clapping Penguinl.bpg)

#*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.11c]
= - = i=el:1000000 BPS

ID:001 002 003 004 100 <

005[0x05%) Dynamixels Found.

comparison part

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot
with the figure.

Whenever [ U | button is pressed LED]is on in the order shown below.
[ U] button %Fﬁ [ U] button :FEH [ U] button :E! [ U] button :E
[ [ [roer
on on LED| on on
sFor ID of Dynamixel [refer to the figure below.




BIGEL comprehensive Kit Robot Series ROBOTIS

Step 5 | When [START| button of CM-5 is pressed, the robot will look like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

xFront View Back View

Two legs are perpendicular to the surface. Two arms are wide open.

Close the online robot activation

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Beginner\Clapping Penguin \DemoExample(Clapping Penguin).bpg)

xRefer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.”

Step 2 | Operate offline robot.

xRefer to “Offline Robot Activation” from “2-1-3. Operating the Robots”

Operation of the robot

- When you place a hand on the front of a head, the penguin robot greets.
- When you handclap, the penguin robot claps same number of times.

Compare with the provided video clip

(In CD, Applied Robots\Beginner \Clapping Penguin \DemoExample[Clapping Penguin).wmv)
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2-2-1 4. walking Droid
Let’ s build 2-legged walking robot, Droid. This robot continues to move forward, and when it

meets an obstacle, it will avoid it.

(1) Necessary parts

ID|ID]ID| ID
otor | motor | motor | motor
X a

x 1

@ 2 @)« 2 @d-2 [Sticker] 3

#Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

Hl: =0
X 3

lnnn

)) CABLE-14 |* 2

=]
I e T

w I ‘x 2

8o
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QUIGKSTART
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(2) Assembling

step 1 _ Right Leg 1

xCheck

\
8
[

| 1@

Pl

[i

step 3  Right Leg 3

sInsert nuts (N1) |

s Check
assembly point

step4 Leftleg 1

xCheck

assembly point

step5  LeftLeg 2

step 6  Left Leg 3

s Check
assembly point

86




BIGEL comprehensive Kit Robot Series ROBOTIS

step 7 Walist

xAttach nut stickers:
make sure nuts do not come off

xInsert nuts

=2 2 2o Vs
==CV DD

step 8 ~Lower Part of Body

V\Q_E;_“v

“‘.{’a—.\’{'
& -

»*Back view : Check wiring direction
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step 10 Complete Assembly and Wiring = Wiring

oooooooooo

oooooooooo

ooooo

aaaaa

aaaaaaaaaaa

xUsing both side connectors of
connect @ @ cables.
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(In CD, Applied Robots\Beginner\Walking Droid\CheckAssembly(Walking Droid).bpg)

#*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.11c]
{->PC:57142 BPS, {->*Dynamixel:1000000 BPS
ID:001 D02 003 004 100 P
005[0X05) Dynamixels Found. |

comparison part

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot
with the figure.

Whenever [ U | button is pressed [LED]is on in the order shown below.
U] button A’Fﬁ [ U] button %Fg [ U] button %F:)IH [ U] button %E
m e Em
on on on on
*For ID of Dynamixel frefer to the figure below.

>
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When [START| button of CM-5 is pressed, the robot will ook like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

xFront View xBack View

The legs are pararrel facing the front. Both feet are flat on the surface.

Close the online robot activation.

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Beginner \Walking Droid \DemoExample(Walking Droid).bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Download “Example” motion data.

(In CD, Applied Robots\Beginner\Walking Droid \DemoExample(Walking Droidl.bpg))
xRefer to “How to download Motion Data” from “2-1-2 Downloading Robot Programs.”

Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots.

Operation of the robot

- Robot continues to move forward and when it meets an obstacle, it will avoid it.

Compare with the provided video clip

(In CD, Applied Robots\Beginner\Walking Droid \DemoExample(Walking Droid).wmv)
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2 - 3. Examples of intermediate Level

1. Probing Robot
2. Excavator

3. Robot Flower

4. Fawn

5. Turtle

6. Spider

7. Gerwalk

——
!;?&3 8. Battle Droid

g1
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2-3-1.Probing Robot
Let’s build a probing robot that picks up an object in front and that moves it aside.

@
@ s @ s [susker] 0

# Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

P

[
ooao

CABLE-6 |*< 2

o
= | 3
O 1L |
CABLE-10 |« 3
L
] I I
_ L ‘)D CABLE-14 |~ 2

5) [EiETa] -

O
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(2] Assembling

Sensor Assembly

step 2 Joint

Step 1

A
o\

%

step 3  Claw Assembly

xAssemble 2 sets in @ same style.

a3
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step 4  Body

ADAPTOR-CM5S

S

step 5  Right Wheel step 6  Left Wheel

s Attach nut stickers :
Make sure nuts do not

#Attach nut stickers :
Make sure nuts do not

come off. come off.
#Assemble 2 sets. (1) 2ncs #Assemble 2 sets. (W1): 2ncs
#Assemble taking note of the inserted location s Assemble taking note of the inserted location
° CaN - %)

ofnuts. . %

of nuts . fo it T o

94



ROBOTIS

Comprehensive Kit Robot Series

BIOLOID
QUIGKSTART

step 8  Tire Assembly 2

step 7  Tire Assembly 1

Top view : Check screw assembly point

step 9~ Whole Body Assembly

xAttach nut stickers :

Make sure nuts do not come off.

o e 0

Coeoo0 @0
aaaaooaaﬂa"
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step 10 - Wiring and Completion

xWiring

% <0>Z
o <0>
. <©> 4
oty < O >{ous[CABiE T

% <O 1
T ) (- -)m CABLE-14
xLeft s[de vievy 6

\

=,

5 <@>
2 <0>

Cconnector

R e
\‘\J.f \'i_n'a\v\vz_-n,ﬁ'_ \

N //L"' .'\\ xUsing side connector of[CM-5],
) connect @ cable.
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program
(In CD, Applied Robots\Intermediate\Probing Robot\CheckAssembly(Probing Robot).bpg)
*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot

Programs.”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Yersion 1.11dd]
: 000 BPS

ID:001 002 003 004 005 006 007 100 | .
< comparison part

008[0x08] Dynamixels Found.

Whenever [ U | button of CM-5 is pressed, Dynamixel LED| will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot

with the figure.

=Whenever [ U | button is pressed LED is on in the order shown below.

[ U] button :FF [ U] button :E! [ U] button :Fslﬂ [ U] button :E
[ [ e
LED| on on on on
| D
) [U] button E ) [U] button E [U] button
on on on

#For ID of refer to the figure below.
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| Step 5 | When [START| button of CM-5 is pressed, the robot will look like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

x*Side View #Top View

Claw is horizontal to the surface.

Claws are balanced with each other.

Close the CM-5 online robot activation

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(in CD, Applied Robots\Intermediate\Probing Robot\DemoExample(Probing Robot).bpg)

xRefer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Step 2 | Operate offline robot.

% Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots”

Operation of the robot

- When the sensor detects an object in front, the Probing Robot will examine the width of an
object. If the width is manageable size, it will pick up an object and move it aside. If not, it will go
around without moving it aside.

Compare with the provided video clip

(In CD, Applied Robots\Intermediate\Probing Robot\DemoExample(Probing Robot).wmv)

98



BIGEL comprehensive Kit Robot Series ROBOTIS

2-3-2. Excavator
Let’'s build an excavator that performs excavation works with its robot arm when the sensor

detects an object.

¢ Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

O—an
H: ]

o (a0 s
)) CABLE-14 | 2

O

o @< 3

= 1L| ) [CABLE=AE ] - 1
il i ‘
g*. ) [[cABLE=20 | 1
k

a9
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(2] Assembling

step 1~ Wheel : 4 sets Step2 '~ stepd Drive 1

1D 1D 1D 1D
motor il motor Jll motor motor

, assemble 4sets.

xAssembl in @ same style.

step 4  Drive Assembly

#Insert nuts @ 8ncs
=~ -M“ = =1

LN o _4o)
@L‘E = ~

[ ( .\{Z /’i\ =

//g\ 8 -2
‘;ﬁ’ ,‘{9:)"' > ) '\
f /7/-’ < il
[«
o

step 5 Joint 1 step 6 _ Joint 2 step 7 _ Joint 3 : 2 sets

xAssemble 2 sets in @ same style.




B0 — _
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Step8  Arm 1 )
WR):3pcs " =

% Check assembly point :ﬁﬁﬁ Ik
= [ e

A.I (f'l‘ :' “l

N © v o 7
AIAF AT r—
T
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Step 10 Whole Body Assembly _

«Top View :Check screw assembly point.
Gool o0 -« =
00000

[ORORCXORCRORO]

[OROROXORCRORO]
[CXCROXORORORO)
Qo ° @@

epnopneno[® ®)1o0pepepne

xUsing side connector of [cm-5]
connect @) cable.

s Wiring

% <@>EsoeEn <02 & <>
iy <©> £ 0> wald s o
% <©>1 T <O>pismEn] [ <0> 3,
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(In CD, Applied Robots\Intermediate\Excavator\CheckAssembly(Excavator).bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.12]
<->PC:57142 BPS, <->Dvnamixel:1000000 BPS
ID:001 002 003 004 005 006 007 008 100
009[<09) Dynamixels Found.

comparison part

{k

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot

with the figure.
xWhenever [ U | button is pressed LED] is on in the order shown below.

[ U] button :H! [ U] button :Fg [U] button :Fg [U] button :E
& [ [
on on on on
1D
P [ U] button ﬁ ) [ U] button E ) [ U] button E « [ U] button
on on on on

#For ID of refer to the figure below.
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| Step 5 | When [START| button of CM-5 is pressed, the robot will look like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

xSide View #Top View

Each joint of robot arm forms the right angle.

The robot arm and wheels are parallel.

Close the CM-5 online robot activation

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Intermediate\ Excavator \DemoExample(Excavator).bpg)

xRefer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Step 2 | Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots”

Operation of the robot

- When the sensor detects an object in front, its robot arm will perform the excavation works.
- When the sensor detects an object on side, it will turn to the side where the object is and will
perform the excavation works.

Compare with the provided video clip

(In CD, Applied Robots\ Intermediate \ Excavator \DemoExample(Excavator).wmv)
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2-3-3. Robot Flower
Let's build a robot that blooms a flower when the light is shone and that moves petals when

there is a sound.

(1) Necessary parts

ADAPTOR-CMS

x 1

g 1 D 1 D
511 ~ 6]
otor motor

X 8

#Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.
1f

M—
@ g -IE
4| S| | CABLE-6 |~ 1
] @x 92
(Jumn §B~ 6 = .
——4
[caeie-0] - 3

I
5[] o

ML

O

Ny
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(2] Assembling

step 1 Joint 1: 3 sets step 2  Joint 2 : 3 sets

xAssemble 3 sets in @ same style. xAssemble 3 sets in @ same style.

stepd ~ stepd  Petal [TYPE 1) : 2 sets

xInsert nuts

xCheck
assembly point

assembly point

step 5  Petal [TYPE 2]

xInsert nuts

Lo fs

8 xCheck
% Check assembly point
assembly point | | 72 \%
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Step 6  SUPDOrt

“xTop view :

step 7 Sensor Assembly

Check screw assembly
location.
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step @  Wiring

*Wiring

«@>[ov-sonmie-20]
«©>
«©>
«©@>owsoaste20)
<«©>
i, < @ >{ous[ o7
2 <0>

Connector

#Completed
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program
(In CD, Applied Robots\Intermediate\Robot Flower\CheckAssembly(Robot Flower).bpg)
*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot

Programs.”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.111]

<->PC:57142 BPS. <->Dvnamixel:1000000 BPS

ID:001 002 003 004 005 006 100 |
007[0X07) Dynamixels Found. < comparison part

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot

with the figure.
=Whenever [ U | button is pressed LED] is on in the order shown below.

[ U] button EEl [U] button EEl U] button EEl [U] button E
> 1 > 2 > 3 > 4
& [
on LED| on on on
1D
) [ U] button E ) [ U] button
on on
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| STep 5 | When [START| button of CM-5 is pressed, the robot will look like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

xSide View xTop View

Each joint petal is perpendicular to the surface.

Close the online robot activation.

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Intermediate \Robot Flower \DemoExample(Robot Flower).bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Download “Example” motion data.

(In CD, Applied Robots\ Intermediate \ Robot Flower \DemoExample(Robot Flower).bpg))
xRefer to “How to download Motion Data” from “2-1-2 Downloading Robot Programs.”

Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots.

Operation of the robot

- When a flashlight is shone, the robot will open the top, just like a flower.
- The robot will move its petal-like joints corresponding to the number of claps.

Compare with the provided video clip

(In CD, Applied Robots\ Intermediate \ Robot Flower \DemoExample(Robot Flower).wmv)
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2-3-4.Fawn
Let's build a fawn that sits and looks around when nothing is detected but that follows an object

when it detects an object.

/[ADAPTOR-CM5

# Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

=
:;—ﬂﬂ
= | :

CABLE-10 |~ 2
.
[ I
L )) CABLE-14 |x 2

|
5) [EiEa) -
D=

T

=
]

m
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(2] Assembling

step1 ~ stepd Assemble frame

Cstep 1 OAssemble 4 sets.  Cstep 2 D Assemble 2 sets.

step 5  Right Foreleg

xInsert nuts

motor

step 6  Left Foreleg

s Insert nuts
(u): 8ncs

point
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step 7 _ Right Hindleg step 8  Left Hindleg

#Check #Check

step 10 Head 1

sxCheck

assembiy point ,
B W 100
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xTop view

0
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Comprehensive Kit Robot Series

(81): 16ncs

connect @ @ cables.

% Using side connector of [CM-5],

x<Insert nuts  (NT): 160cs

step 12 - Body Assembly

BIOLOID
QUIGKSTART
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step 13 Whole Body Assembly and Completion

xWiring

o <@ (oS caBtE-Tg)

%) <@ >{ons[crBiE 2

% <©> 4, 5 <0> 17
= «@>ons[creie 2] [T, «@>{owscaiea)

Bottom view

o O ©
) oo
o O O

ssssss

O 0O 0O 0O 0 0 0o o e
© O O O 0O 0 O O O

B
=
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program
(In CD, Applied Robots\Intermediate\Fawn\CheckAssembly(Fawn).npg)
*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot

Programs.”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Yersion 1.11dd]
: 000 BPS

ID:001 002 003 004 005 006 007 100 | )
< comparison part

008[0x08] Dynamixels Found.

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot with

the figure.
=Whenever the [ button is pressed, LED| is on in the order shown below.

[ U] button I':Dl [ U] button ﬁ [ U] button _III button :E
i3 on i3 on i3 on on
« [U] button E « [U] button FE: [U] button
m on LEDHEJE:

For the 1D of Dynamixel, refer to the figure below.
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| Step 5 | When [START| button of CM-5 is pressed, the robot will look like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

xSide View xTop View

Each leg opens perpendicular to the body Fawn’ s head directly faces front.

Close the online robot activation.

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Intermediate \Fawn \DemoExample(Fawn).opg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Download “Example” motion data.

(In CD, Applied Robots\Intermediate\Fawn \DemoExample(Fawn).bpgl]
xRefer to “How to download Motion Data” from “2-1-2 Downloading Robot Programs.”

Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots.

Operation of the robot

- When there is no changes, the fawn sits and looks around.
- When an object appears in front, the fawn will follow the object.
- When handclapped twice, the fawn will stand, make melodic sound and will sit back again.

Compare with the provided video clip.

(In CD, Applied Robots\Intermediate\Fawn \DemoExample(Fawn).wmv)
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2-3-5.Turtle
Let's build a turtle that senses and avoids an obstacle.

ROBOTIS

BIOEOIS comprenensive Kit Robot Series

(1) Necessary parts

@)
@R< 2 [sticker |<8

DAPTOR-CMbS

e ] 2

—
5) [GHaETa] - 2
I
5) [GHBiETs] - 1
D) [GeiEa] s

# Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.
g =]
@ o E
i ——
=
>< 4 =) It
L
[
1
I
3
1
o d
m 1|
Ir
il
=
3
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(2] Assembling

step1 Leg1:2 sets

x Assemble taking note of the inserted location of nuts.

#Using |1 | and , assemble 2 sets. Eéﬁ”"

T .« Attach nut stickers : 20
xInsert nuts Make sure nuts do not
, come off

S LSS

step2 Leg2:2 sets

ID ID
s« Using and 5 , assemble 2sets.
s Attach nut stickers :
Make sure nuts do not
come off

sxCheck assembly
point

O,

o
&)
2N'®
&)
dirs
e

©
@

I
1)
s}

[
s
@)

step 4  Left Foreleg
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step 5  Right Hind Leg step 6  Left Hind Leg

#Inse

rt

nuts
© &9

xAttach nut stickers :
Making sure nuts do not
come off.

TeTorolol g
20C8 . . 9o
000000/0 'f 7
x>

sensor

ADAPTOR-CM5
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step 8  Wiring and Whole Body Assembly

s Assemble after wiring is finished.

%Wiring

<-o->
= .05
4'0"
B.0-7
P01

5 <0> 1
T« @>{ou-s[omiE Ty

ssssss

ssssss

%Top view : Check screw assembly point

CEEYEEE CER WS
| Agoshoodgoghld
= o 2@0006C Oe@,

mcyceleycieleloyom ¥l
& 9000 -l@
T Heospoogsoeyp(d

00850 0A8 0 ek
L o

step 9 Completion

#Using side connector of[CN-5],

connect @) cable.
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(in CD, Applied Robots\Intermediate\Turtle\CheckAssembly(Turtle).opg)

#*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.12]
<-2PC:HT142 BPS, <->Dvpnamixel:1000000 BPS
ID:001 002 003 004 005 006 007 008 100
009[0x09] Dynamixels Found.

{k

comparison part

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot with
the figure.

xWhenever the Igl button is pressed, is on in the order shown below.

[ U] button :H! [ U] button :E‘ [ U] button :F:I;! [ U] button :E
e [ e

on on on on
B [U] button ﬂ ) [U] button E ) [U] button E ) [U] button
on on on on

xFor the ID of [Dynamixel, refer to the figure below.

122



BIGEL comprehensive Kit Robot Series ROBOTIS

| Step 5 | When [START| button of CM-5 is pressed, the robot will look like the figures below. If

different, check the assembly points of Dynamixel using the assembly diagram.
sFront View xSide View

All legs are perpendicular to the surface. All legs are perpendicular to the surface.

Close the online robot activation.

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Intermediate \Turtle \DemoExample(Turtle).opg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Download “Example” motion data.

(In CD, Applied Robots\Intermediate\Turtle \DemoExample(Turtlel.bpg))
xRefer to “How to download Motion Data” from “2-1-2 Downloading Robot Programs.”

Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots.

Operation of the robot

- The turtle robot continues to move forward and when it meets an obstacle, it will avoid it.

Compare with the provided video clip

(In CD, Applied Robots\ Intermediate \ Turtle \DemoExample(Turtie).wmv)
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2-3-6. Spider
Let’s build a spider that attacks when it meets an object.

(1) Necessary parts

# Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

A O—
)< 102w D)< 118 : A = | [easiEs | 1

|
—

= D) [EEa] -
|
5) @8]

Eill L I
CABLE-20 [< 5
= )

(s < 6

T
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(2] Assembling

Step1 ~~ stepd Assemble frame

Assemble 2 sets Assemble 2 sets Assemble 2 sets

\@

Step® '~ step6  Leg (TYPE 1) : 2 sets
1D 1D
s Using and , assemble 2 sets.

xInsets nuts A

(ND): 8pcs
1 | D
@\ 18

K —
[}l Motor k@] motor ﬁE
3, T
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Step7 '~ Step8 _ Leg (TYPE 2) : 2 sets

1D 1D
xUsing and , assemble 2 sets.
Insert nuts ]

oMo

N ——
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step 11 RIGNLLEG T :pssemble taking note of the inserted
location of nuts . 7%/ (8D: ocs

xInsert nuts % Attach nut stickers :
Make sure nuts do not )
come off 3

assembly point

o]

s Check
assembly point

step 13 Left leg 1 x Assemble taking note of the inserted % Check
location of nuts . | assembly point | |
xInsert nuts x Attach nut stsickers : o 2 HioTet=t

Make sure nuts do not 5
come off 3 @ dl<-y
®

AoToor
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step 14 Left Leg 2

#*Check
assembly point

|| I ERjo|s)o| s}
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step 16~ Wiring and Completion

motor IS

il

ooooo

1 D ~ — ‘ 5 o = =
< ABLE-14 5 -

0 =2 f‘ \ \ II'DI Do0 =

&, <©> 1 [oEED] | L STEO S |||k

50" T

mmmmmmmmmm )

iy <@> 5, [BET) Oo Al % i

I‘D I.D _ ’ ZOV [aulifsslilnlilas]

4 <0> 5 oEEw | g m

oo
T
[

aaaaa

[aslifa]
o
LAji|sm)

[l
o

3

o'e
2

........

-------

#Using side connector of[CN-5],

connect @) @cable.

129




BIGEL comprehensive Kit Robot Series ROBOTIS

(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(in CD, Applied Robots\Intermediate\Spider\CheckAssembly(Spider).bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.12]
<->PC:57142 BPS, <->Dvnamixel:1000000 BPS
ID:001 002 003 004 005 006 007 008 100
009[<09) Dynamixels Found.

{k

comparison part

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot with
the figure.

=Whenever the [ button is pressed, LED| is on in the order shown below.

[ U] button :H! [ U] button :E! [ U] button :F?I'! [ U] button :E
[ [ Em

on on on on
I D
P [ U] button ﬁ « [ U] button @ « [U] button E « [U] button
on on on on

xFor the ID of [Dynamixel, refer to the figure below. 5
e
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| Step 5 | When [START| button of CM-5 is pressed, the robot will look like the figures below. If

different, check the assembly points of Dynamixel using the assembly diagram.

xFront View *Top View

xSide View

All legs are parallel to the surface.
Close the online robot activation.

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Intermediate \Spider \DemoExample(Spider).opg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Download “Example” motion data.

(In CD, Applied Robots\Intermediate\Spider \DemoExample(Spider).npg]
xRefer to “How to download Motion Data” from “2-1-2 Downloading Robot Programs.”

Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots.

- Operation of the robot
While moving forward, when an object is detected from the front of head, the Spider will
attack an object.

- While moving forward, when an object is detected from the top of the head, the Spider will
lie down.

Compare with the provided video clip
(In CD, Applied Robots\ Intermediate \ Spider \DemoExample(Spider).wmv)
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2-3-7. Gerwalk
Let’s build a two-legged Gerwalk robot that can walks. Gerwalk is a type of robot that has legs-

like bird.

(1) Necessary parts

AX-12) < 7 : X1

g 1 D 1D
motor motor DAPTOR-CMS

% Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

Qi< 74 —iE a‘—%

@x 102 CABLE-10 |* 3
I
5) [oEEa« 2

|
)) CABLE-18 |x 1
|
g) CABLE-20 |~ 2

ooo

D e T

O

I e T
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(2] Assembling

step1 ~ step3  Assemble Frame

*Top view
: Check screw location.

Stepd ~ stepd  Thigh

1 D

1D
s Using and | 3|

3
otor

assemble 2 sets.

#Check
assembly point

= [
ANE==

step 6  Right Leg

Insert nuts @: 12pcs

%Check
assembly point
oW @

HE=E / @ )\
N s
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step 7  Left Leg

xInsert nuts @: 12ncs

s Check s Check
assembly point

(oo

step 8 Body «Bottom view .o . . ¢
xInsert nuts <::> : Check nut location.. o ° 2 ° 3
POBBOO O
BB J
OO OO ol
OSSO d
000606 g
ofoJsKco) g
epene [S)
YAS %

©
®
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X i

Lower Part of Body

Step 9

xInsert nuts @

ot

S

)

skt

5]

step 10 - Body

xCheck
assembly point

I
A-12
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step 12 - Wiring s Wiring

T <@ >{ov-sfcrate-20]
L <@> 3 o]
{--jnnector (.e.)
i@ B0 F G
o . m = . ©-usfome

; v (-@-)E

Connector ........... >

® ®| | ‘ 1D I D
=0 | 4@-) CABLE-10
X AL

E ]
© X 6 o
@)=
B ___ 1§ B ___ o
1D 1D
S oo QS| S ~oor ]
= H o = L]
5 B SN | 0 B
B oL .8 3
] E ] E | ﬂ
H \ \ B

#Using side connector of [CM-=5],

connect @ @ cables.
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(in CD, Applied Robots\Intermediate\Gerwalk\CheckAssembly(Gerwalk).bpg)

#*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Yersion 1.11dd]

=PC: - ixel 000 BPS
ID:001 D02 003 004 005 006 007 100 |
008[0x08] Dynamixels Found. h

comparison part

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot with
the figure.

=Whenever the [U button is pressed, LED| is on in the order shown below.

[ U] button JF [ U] button J? [ U] button J:)IH [ U] button ‘E
e e e g
on LED] on on on
« [ U] button E « [ U] button E ) [ U] button
on on on

For the 1D of Dynamixel, refer to the figure below. -

1 D

motor
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| Step 5 | When [START| button of CM-5 is pressed, the robot will look like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

xTop View xSide View

Waist is perpendicular to the CM-5] . Each joint is perpendicular .

Close the online robot activation.

(4) Operating the Robot
Operate completed robot using demonstration(examplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Intermediate \Gerwalk \DemoExample(Gerwalk).bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Download “Example” motion data.

(In CD, Applied Robots\ Intermediate \ Gerwalk \DemoExample(Gerwalk).npg))
xRefer to “How to download Motion Data” from “2-1-2 Downloading Robot Programs.”

Operate offline robot.

xRefer to “Offline Robot Activation” from “2-1-3. Operating the Robots.

Operation of the robot

- The Gerwalk continues to move forward and when it meets an obstacle, it will avoid it.

Compare with the provided video clip

(In CD, Applied Robots\ Intermediate \ Gerwalk \DemoExample(Gerwalk).wmv)
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2-3-8. Battle Droid
Let's build a Battle Droid that attacks with both hands and that gets up on its own when it is

knocked down.

(1) Necessary parts

| D | D
motor motor

px-12 > 8

O
@<+ @1 [sicker]s

xNuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

:;—4ﬂ
Hl: 1=
o] 2

:D | CABLE-14 |« 2

s T o

sy €< 4

5) [EiEa) -
I
) [z

O

e
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BIOLOID
QUIGKSTART

(2] Assembling

Comprehensive Kit Robot Series ROBOTIS

Step 1

Right Leg 1

xCheck

assembly point

£

Y

)
=

I

step 3 _ Right Leg 3

assembly point

xCheck
assembly point

FILT]

Step ©

Left Leg 2

step6  Left Leg 3

xInsert nuts

s Check

assembly point
&
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step 7 Walist

xAttach nut stickers :
Make sure nuts do not come off.

N RPN
| — RV 5 B2 "‘5/\"\«_’..

’ 2 =
N = (T
QU VoV

S0 Uo el

step 8 Lower Part of Body Assembly

Insert nuts
— @: 16pCs

R | '
)Gz
/

step 9 Right Shoulder

xCheck xCompleted
assembly point£=st

® A~

xInsert

Tobotis.con

0
@, >.@

&

xCheck
assembly point xCompleted

foHetanh
®

'SI0GOI AR

<. 5)
Q)| (3F) & &
®

=)

O] O




BIGEL comprehensive Kit Robot Series ROBOTIS

step 11 Hand : 2 sets

xCheck
assembly po

in

step 14  Upper Part of Body Assembly

s Attach nut stickers
not come off. ?7°° 5To7

5ToUqg)

****

vvvvvvvvvvv

x[nsert nuts
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step 15 Upper and Lower Body Assembly

#Top view : Check screw assembly point.

S ©©°E°©©o -
o [OXORORCROXCRE] —
° o [OXOROROROXORE] ° i

e

O

q

d

o
yiooo@w@@ooo L
| (e @@@@ o[ Jo| |y

©c 00 BE®LOTO@®E® o oo

4 RCACKCROXORORG)]

) Tle® o[- @ @ld )

otiotielo
©
@
©
@
@
@
Q

qmmﬁcm:ﬂmmﬁi

o
P

\|
H
_-:° N

—aHe
H

B
=

[Battery included]

xWiring
o <©> 3 <@gt
% <@> 1 e g <@ [oeEm |
o <©> 5 & <@>GETBET]| /e |
2«0~ % [mHEn| G«@>GromEn ()

"0" ﬁ #Using side connector of
connect @ @ cables.

74 o“;/
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(in CD, Applied Robots\Intermediate\Battle Droid\CheckAssembly(Battle Droid).bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.12]
<->PC:57142 BPS, <->Dvnamixel:1000000 BPS
ID:001 002 003 004 005 006 007 008 100
009[<09) Dynamixels Found.

comparison part

{k

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot with
the figure.

xWhenever the Igl button is pressed, is on in the order shown below.

[ U] button :H! [ U] button :E! [ U] button :F?I'! [ U] button :E
[ [ Em
on on on on
P [ U] button ﬁ « [U] button @ « [U] button E « [ U] button
on on on on

xFor the ID of [Dynamixel, refer to the figure below.
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| Step 5 | When [START| button of CM-5 is pressed, the robot will look like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.
xBack View xSide View #Top View

Two legs and arms are perpendicular to
the surface.

Close the online robot activation.

Both tip of the toes are parallel.

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Intermediate \Battle Droid \DemoExample(Battle Droid).bpg)

xRefer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Step 2 | Download “Example” motion data.
(In CD, Applied Robots\ Intermediate \ Battle Droid \DemoExample(Battle Droid).npg))
xRefer to “How to download Motion Data” from “2-1-2 Downloading Robot Programs.”

Operate offline robot.

xRefer to “Offline Robot Activation” from “2-1-3. Operating the Robots.

- | Step 4 | Operation of the robot
When you press the [ R | button of CM-5, the Battel Droid will walk forward.
- When you press the :| button of CM-5, the Battle Droid will walk backward.
- When you press the [ U | button of CM-5, the Battle Droid will turn toward right.
- When you press the [ D | button of CM-5, the Battle Droid will turn toward left.
- When you press the [ Start | button of CM-5, the Battle Droid will attack in various ways.
- When the Battle Droid falls down, it will get up when you handclap at least three times.

Compare with the provided video clip
(In CD, Applied Robots\Intermediate\ Battle Droid \DemoExample(Battle Droid).wmv]
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2 -4 . Examples of Advanced Level

. \ 1. Dinosaur
Pxo

2. Puppy
%s'a ~ 3.King Spider
4. Humanoid
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2-4-1. Dinosaur
Let's build a dinosaur that ferociously attacks when it detects an object.

x1

25 O g
@)1 @h<11 @P)xa

x*Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

(C 176 A=
° w = | 1) pomies]

o (e 0] 4
L
) [oaE

1L: D CABLE-18 |4
k
= |1 :
CABLE-20 |~ 2
m 1_! \D
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(2] Assembling

step1  ~ Stepd  Assemble Frame

Assemble 2 sets. Assemble 4 sets.

:4pcs
0

o

xComplete

step5  Right Arm

: apcs

xInsert nuts

xCheck assembly point
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QUICKSTART Comprehensive Kit Robot Series ROBOTIS

step 6  Left Arm

Insert nuts @: apcs

step 7  Right Leg

xInsert nuts @
- 4pcs

bZ o
& D xCheck
2 ‘t&?’ %) assembly point
i “!"\ o TSI o]
ﬁ?‘ . DCS if]:l :[fi
7 canes | ] |
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step 8  Left Leg

xCheck
Insert nuts @ / assembly point
______ T:apcs o [ | 0
T » @ HeaE
A Lo (D) SRS . Py Hlo K@Y oE
5 T ‘.‘I'IE:] t.f S» iel@ el
i || motor ;?;/, f | i 7 =
Sl Ei’:‘ m = ——
7 % E%‘ 1D
§-B): 2pcs IS 1 8 |
t;;%‘ motor
s« Check gb.j
assembly point - 2 %
o W poin !D (i@ ‘t;f‘ 124DCS

*Completed

sxCheck

assembly point

step®  ~ sStep 10 Tail 1 : Frame Assembly

Bl
I

% 4508
it

19
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step 11~  step 12 ' Tail 2 : Frame Assembly

step 13 Tail 3

xCheck

xInsert nuts

Sl —

R Q[P ) — *‘-f;_ bl —
@JIQ‘» =y /'l_ -

DRONORO ]
= motor otor otor E
)

A

xCheck assembly point
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step 14 Leg-Tail Assembly

s
e (- _ﬁl(l‘,;
S =eal
N IS y
NF \

0 (0
T joIr N _é
;]

_A‘
o]
[

el
1 . l?'g‘%g“"' =
N »‘\,

step 15 Head 1

step 16 - Head 2

Ui

#Insert nuts

#
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step 17 Head 3

V==
o

Y

IS

)}
1

IS

Al

Connector g 7 \w&

A\(\ \
SN N
E\ R

. s ) :4pcs
xUsing the connector inside of [cM-5]. connect @pcable. @:
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step 21 Upper Part of Body Assembly

s¢Insert nuts @ : 12pcs

8

117 Using side connector of [CM-5]
9 \9

. el | connect @ cable.
2T

Foy-Connector  CStep 5

S
—\—X
R ko)

B
2
8
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(in CD, Applied Robots\Advanced\Dinosaur\CheckAssembly(Dinosaurl.bpg)

#*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Yersion 1.12]

<->PC:57142 BPS, <->*Dynamixel:1000000 BPS
ID:002 003 004 00% 006 007 008 D10 011 0120
13014015016 017 100

016[{010] Dynamixels Found.

comparison part

A

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot with

the figure. =For ID of re

fer to the figure below.

=
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| Step 5 | When [START| button of CM-5 is pressed, the robot will look like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

xSide View xTop View xBack View

Left and right are same as above pictures.

Close the online robot activation.

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Advanced \Dinosaur \DemoExample(Dinosaur).bpg)

xRefer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Step 2 | Download “Example” motion data.
(In CD, Applied Robots\ Advanced \ Dinosaur \DemoExample(Dinosaurl.npg))
xRefer to “How to download Motion Data” from “2-1-2 Downloading Robot Programs.”

Operate offline robot.

xRefer to “Offline Robot Activation” from “2-1-3. Operating the Robots.

- | Step 4 | Operation of the robot
Upon handclap, the dinosaur will awake from sleep and will keep a lookout.
- When it detects an object in front, it will attack ferociously.
~ It will roar how corresponding to the number of handclaps.
- If there is no change in the surrounding for a certain amount of time, it will go to sleep

Compare with the provided video clip
(In CD, Applied Robots\ Advanced \ Dinosaur \DemoExample(Dinosaur).wmv)
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2-4-2.Puppy
Let's build a puppy that performs various cute tricks.

9|< 1

o

@D<10  @WAH<10  @R)<4

#Nuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

-
=k Hir=ak

i

*—‘” [onBLE—10] 4
L
| ) [ChBLESTA <
L

=1 )
Ir

(e o] ¢

(s €9 10

158



BIGEL comprehensive Kit Robot Series ROBOTIS

(2] Assembling

step1 ~~ sStepd4  Head 1:Assemble Frame

.3

%
SO

S

step5  Head 2

xinsert nuts : 8pcs

%Check assembly point

{5 S T e [
’,ﬁﬁ Hot o of—i|
i ] X

g

= %% )
— ¢

fepenedt—H"|

[T L]
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step7 Head 4

s#Insert nuts @: apcs

% SoISD
S

DlNRlY

:\-,‘-A—A oot

xCheck
assembly point1] |

step8 Head 5

: 8ncs o

xInsert nuts

i)

2 A
J—— Y

(&

W=

step 9  Body

3 o

ADAPTOR-CM5

*Top view

D @ °© Q@
P@o@o0e0oe
b©0O@OOO

blo@O@O®O®
@@ o000
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step 10 - Head-body Assembly

xInsert nuts =xevwevory
=i

step 11 ~ sStep 12 Leg 1: Assemble Frame (4 sets Each)

Assemble 4 sets.
@/

step 13~ sStep 14~ Leg 2 : Assemble 2 sets

xCheck assembly point

S ]

step 165~  Step 16 Leg 3 : Assemble 2 sets

sxCheck assembly point

LT ed 1Tl

xAssemble in @ same manner.
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step 17~ step 18 Leg 4 (Type 1] : Assemble 2 sets

xCheck

xInsert nuts asmblyolnt

xAssemble in a
same manner.

Step 19~  Step 20 ' Leg 5 (Type 2] : Assemble 2 sets

% Check

same manner.




ROBOTIS

Comprehensive Kit Robot Series

AR

|

BIOLOID
XS

ay

step 21  Hind Leg 1

#Insert nuts

assembly point

sInsert nuts @ - 8pCs

xInsert nuts 4

Step 22 - Hind Leg 2

step 23 Body-Hind Leg Assembly
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step 24 < Foreleg Assembly

xInsert nuts

step 25 - CM-5 Assembly
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Step 26 WIring 1 #Using side connector of [CM-5], T
connect @) cable. =B

Connector

% Wiring

o <@l [CABLESS

@ [cAEETD
" CABLE-14

il 8 e T
i &> CABLE-10
= e

<@>[cv-5| [cABLE-18]

O ‘

@3  [crBE-1
[om=5 > *20so" [cABLE-1
‘0@ ABLE-1
n@ 5 e
‘@’ ABLE-1
o <> oM [ChBLE 18
@5  [cmEED
nOn [@eEm
LOnR @y

:=U -

A
i 4

FEEBEEAEAS
¢
i
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step 26 - Wiring 2 and Completion

*Bottom view

EO oii

@)

T

|
@)

T

o ©® o |H
© @3|5}
ooEJ Eﬂ]
U @g B ] g
B o !
o o o
:[ o@o
o o o ) )
il 0 I
e Oﬁi E ; = @%% ‘ %ﬂ
© 6 ol 45 g 56 6
oDo} j ojou
© © g | H © © O
U 0% @ )
\ ] \ ]
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(In CD, Applied Robots\Advanced\Puppy\CheckAssembly(Puppyl.bpg)

xRefer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.12]

£>PC:57142 BPS, <->Dynamixel:1000000 BPS
ID:001 004 005 006 007 ODB 0D9 D10 011 0120
13014015016 017 100

01 6[010) Dynamixels Found.

comparison part

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot with
the figure.

sFor ID of refer to the figure below.
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| Step 5 | When [START| button of CM-5 is pressed, the robot will look like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.

xSide View Front View xTop View

Left and right are identical. Front and back are identical.

Close the online robot activation.

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Advanced \Puppy \DemoExample(Puppy).bpg)

xRefer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Download “Example” motion data.

(In CD, Applied Robots\ Advanced \ Puppy \DemoExample(Puppy).bpg))
xRefer to “How to download Motion Data” from “2-1-2 Downloading Robot Programs.”

Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots.

- Operation of the robot
Upon handclap, the puppy will awake from sleep and walk around.

- When it detects an object while walking around, it will either avoid it or will make a cute
gesture

- When you touch puppy's mouth, it will get ready to make a cute gesture.

- If there is no change in the surrounding for a certain amount of time, it will sit and go to
sleep.

Compare with the provided video clip

(In CD, Applied Robots\ Advanced \ Puppy \DemoExample(Puppyl.wmv)
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2-4-3.King Spider
Let's build a king spider that moves around and attacks when it detects an object.

e
Ry By W o
_.\ ﬁ”ﬁ ﬁ%

(1) Necessary parts

1 D | D
1~ 18
o motor

J hx-17 >18

(@]
©

)
PCB

O W Sy > © 0O g
><6 x6 @xﬁ ><18 x18 x4

xNuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

a =
=) B

GABE10]
I
DIEE

D)
EZE0R.

pnm - §=B< 18
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(2] Assembling

Step1  ~ Step 4
Assembl
e

Assemble Frame : Assemble 6 sets each

Assemble 6 sets.

% Check
assembly point

<>

Step 6

Leg (TYPE 1) 1

xInsert nuts

% Check
assembly point

=

=il

[
‘
1)
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step 7  Leg (TYPE 1] 2

xInsert nuts

oy
SN

el

g N
RERERERE - ;
N —t

sttp8 ~ stp8 Leg (TYPE 1) 3 : Assemble additional 2 sets

G,

xCheck
assembly point
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step 11 Leg (TYPE 2] 2

| 1 D

xInsert nuts @Zlmcs @ ﬂ

p ,F—f_‘_ﬁ".

step 12 ~ step 13 Leg (TYPE 1) 3 : Assemble additional 2 sets

0
PN
[
(A
&

xFollowing CStep 10)~CStep 11 , assemble additional 2 sets.

step 14 - SENsor

xInsert nuts

1D

sensor
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step 15 - CM-5 Assembly

s Using the connector inside of| cM-5

xWiring

_ ]
onnectori
. oo @ k

I
e
"85 = oq@\
| e i
b @ ow\ L6

CABLE-18

Q

—>| connect @ cable.

Connector-|,

CM-5

step 16 = Whole Body Assembly

xInsert nuts

RN

A==
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step 17 Wiring and Completion

= Wiring

Bottom view ‘0’
[cm-5] «@> EXpenSIon | (CABLE-10
<@»>[cn-5|  [cABLE-18]
«@»>[cv-5]|  [cABLE-18]
@5 oapiE10
mall o e
way e
O
2 Q& [

| D
motor

CABLE-6
CABLE-14

o LgtF
@ 5" CaBiET
Rl e
14 <> *%05 " | [CABLE-18
140
Krapl 20 ety

[}

G

A
EV
<8

motor
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(in CD, Applied Robots\Advanced\King Spider\CheckAssembly(King Spider).bpg)

#*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.12]

<>PC:57142 BPS, <->Dynamixel:1000000 BPS
ID:001 002 003 004 005 006 007 DO D09 010 O
11012013 014015016 017 018 100

019(0x13) Dynamixels Found.

comparison part

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot with
the figure.

=For the ID of Dynamixel, refer to the figure below.
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| Step 5 | When [START| button of CM-5 is pressed, the robot will look like the figures below. If
different, check the assembly points of Dynamixel using the assembly diagram.
#Top View s¢Front View

xSide View

Close the online robot activation.

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Advanced \King Spider \DemoExample(King Spider).opg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Download “Example” motion data.

(In CD, Applied Robots\ Advanced \ King Spider \DemoExample(King Spider).opg])
xRefer to “How to download Motion Data” from “2-1-2 Downloading Robot Programs.”

Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots.

- Operation of the robot
Upon handclap, the king spider will awake from sleep and avoid abstacle while it moving
aound.
- If you put your hand close to sensor while it moving around, it will shrink back.
- It will attack ferociously if it detects an object when it shirinked back and when a flashlight
is beamed, it will tremble
If there is no change in the surrounding for a certain amount of time, it will go to sleep.
- [ Step 5 | Compare with the provided video clip
(In CD, Applied Robots\ Advanced \ King Spider \DemoExample(King Spiderl.wmv)
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2-4-4. Humanoid
Let's build a humanoid robot that avoids an obstacle, walks on two legs and that can dance.

(D

Jumoam - €8 14
m
m

=1

xNuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.

o | 5

]
= |t

L= |
——0

%
|
CABLE-10 |<3

I
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(2] Assembling

Step1 '~ stepd4 _ Assemble frame

Assemble 2 sets.

: / xBottom View : xBottte View :

Check screw location ‘ : Check screw location

step 68 ~ step 7 _ Intersecting Joint (TYPE 1] : 2 sets

xInsert Nuts 1D CABLE-20

xAssemble in @ same

pomer
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step8 ~ step9 _ Intersecting Joint (TYPE 2) : 2 sets

<Insert nuts

Step 8

—_— S~
A =

P 8 v ,é‘:'.
CABLE-20 . 8|
V
® f‘:_v

A

—manner.

step 10 Right Leg 1

xInsert nuts (N1) : 4pcs
NS

ARSEAES) ‘=N

s Check
assembly point

step 11 Right Leg 2

(81): 4ncs

% Check
assembly point
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step 12 ' Left Leg 1

xCheck assembly point

step 13 Left leg 2 %Check

assembly point

TERIHIAG
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Step 14 ~ step 15 Assemble Frame

step 16/ RIGNEAMM 1 ach nut sticker: Check assembly
xInsert nuts make sure do not point
nuts come off. SRt
&
@@
512
@
A
*Assemble taking note of the | [ 59
inserted location of nuts. o )

s Check
assembly point
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step 18 ~ Left Arm 1

xInsert nuts@

i Attach nut sticker
Make sure nuts do
not come off.

xAssemble taking note of the
inserted location of nuts.

#Check
assembly point
(

step 19  Left Arm 2

xInsert nuts

B Apcs
@

xCheck
assembly point

xCheck

assembly point

step 20 - Body 1

xInsert nuts

182




BIGEL comprehensive Kit Robot Series ROBOTIS

step 22 < Body 3

S Body 2 -
tep 21 S xFront View - m
Pay attention to wire direction.

I =4

s / /N
"" <

5| Fie
[ b -al]

xCheck
assembly point
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step 25 - Arm Assembly

step 26 - Head Assembly

S2):5pcs
Step 26 - i}
K - N
=< . ©
. = “ —
= < e @
AN
i D — 2PN o o @
] - (e <
= o
Expansion
PCB
N1)" 5pcs L0
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step 27 - Wiring
xUpper part of
body : Back view

xWiring

@ Gh[oeies] 5 <o nteTg
Rl 2 ey T N R 12 S
Vs = O

~

\

o <@ [caBiE)
low-o] <> Poarso caLe-14
1% <@ pr-sloamiE

ooooo
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step 28 - Completion

onnectors of [CM-5]

H

xUsing

the connector inside of [CN-5]
connect ) cable.
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(3) Check Assembly
You should confirm whether assembled uprightly before operate.

Download “Check Assembly” file which is behavior control program

(In CD, Applied Robots\Advanced\Humanoid\CheckAssembly(Humanoidl.bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs”

Operate online robot.

xRefer to “Online Robot Activation” from “2-1-3. Operating the Robots”

Compare the execution screen with the image below. If different, check Dynamixel ID
and cable wiring using the assembly diagram.

[CM-5 Version 1.12]

<>PC:57142 BPS, <->Dynamixel:1000000 BPS
ID:001 002 003 004 005 006 007 DO D09 010 O
11012013 014015016 017 018 100

019(0x13) Dynamixels Found.

Whenever [ U | button of CM-5 is pressed, Dynamixel [LED] will be on in the order shown
below. By pressing [ U | button of CM-5 in order, compare the Dynamixel location of the robot with
the figure.

comparison part

xFor the ID of [Dynamixel} refer to the figure below.
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| Step 5 | When [START| button of CM-5 is pressed, the robot will look like the figures below. If

different, check the assembly points of Dynamixel using the assembly diagram.
xFront View xSide View

Close the online robot activation.

(4) Operating the Robot
Operate completed robot using demonstrationlexamplelprogram.

Download “Example” file which is behavior control program.

(In CD, Applied Robots\Advanced \Humanoid \DemoExample(Humanoidl.bpg)

*Refer to “How to download Behavior Control Program” from “2-1-2 Downloading Robot
Programs.” .

Download “Example” motion data.

(In CD, Applied Robots\ Advanced \ Humanoid \DemoExample(Humanoid).bpg))
xRefer to “How to download Motion Data” from “2-1-2 Downloading Robot Programs.”

Operate offline robot.

*Refer to “Offline Robot Activation” from “2-1-3. Operating the Robots.

Operation of the robot

- When you press the [ U | button of CM-5, it will clap corresponding to the number of
handclaps and upon detection of object, it will execute a program that commands a robot to
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give a greeting.

- When you press the button of CM-5, it will be in a pre-attack position and upon
detection of object, it will execute a program that commands a robot to attack.

- When you press the [ R ] button of CM-5 and upon three or more handclapping, it wil
execute a program that commands a robot to get up on its own.

- When you press the [ D | button of CM-5, it will execute a program that avoids an obstacle
by itself.

- When you press the button of CM-5, it will execute a program that commands a
robot to dance.

Compare with the provided video clip

(In CD, Applied Robots\Advanced\Humanoid \DemoExample(Humanoid).wmv)

(5] Tuning of Joint Offset
If the assembled robot does not walk stable as shown in the video clips, you have to adjust the
“joint offset” (the difference of joint value). To do so, be used to the Motion Editor referring to
“Using the Motion Editor” in User’ s Guide.

After executing the Motion Editor, select “Setup(U) => Change Robot file[C)” and change
the robot profile [-rbt file) to “Humanoid” .

% Motian EdioBinlodd)
St(g) Sehuolll) Holsits)

Offset configuratio

RERERLL

[ ]0yrmmiml

EEEEEREEE
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When setting up the Joint Offset at the first time, double-click the “Original Robot”  If

not, double—-click the “User Robot” to tune the previous Joint Offset. (If the Motion Editor has
been newly downloaded, double-click the “Original Robot” )

When setting up the
Joint Offset at first time,
double click this icon

For adjusting the
previous Joint Offset,
double click this icon.

Make sure that the robot is same as the following pictures. robot by adjusting the joint.

*Front View *Rear View

The robot must stand
perpendicular to the surface as
shown in the left picture

Left and right sides must be balanced when viewed from
the side.

The robot must stand perpendicular to the surface
and the hip and the ankle areas must be parallel.
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After adjusting the Joint Offset, the revised robot’ s pose must be reflected on the
robot’ s initial pose configuration.

y Mezzage : Offzet Updated

G F_ [

[Bpesd | Paime | Gpoed | Puuen | Spued | Pouen | Spead | P
i ® L o w o

Save the Joint Offset and close the Motion Editor.

~ Play Motion

Page Mumber : j Page Play
(==

Step 7 | If the robot still walks unstable.refer to pictures below and start once again from [Step 1]

If the robot is tilting side ways, adjust the If the robot is slanting toward front and
Joint Offset by giving the counter values back, adjust the Joint Offset by giving the
counter values
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3 . Bioloid Operation and
Maintenance
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3 - 1. Finding the Serial COM Port Number of the PC

To use the software of Bioloid, the users must know the CM-5 corresponding communication port
number. To find out the port number, follow the next steps.

Right click the “My Computer” icon of Window “Select “Hardware” tab and select the
desktop, and then select “Properties.” “Device Manager”
System Properties (B[]

b |

System Restore Autamat Remote

General || ComputerName | Advanced

Open
Explore
Search,.,
Manage

Device Manager

=@ The Device Manager lists all the hardware devices installed
. on wour computer. Use the Device Manager to change the
properties of any device,
Map Metwork Drive, .. ‘
Disconnect Mebwork Drive. ..

Drivers

Driver Signing lets you make sure that installed drivers are
compatible with Windows. Windows Update lets you set up
how Windows connects to Windows Update for drivers.

Create Shortcut
Delete

Rename

[ Driver Signing ] [ Windows Lpdate

Hardware Profiles

Hardware profiles provide a way for you to set up and store
different hardware configurations.

Select Port (Com & LPT) from the list.
o *“:’E'I fp” o2 Serial COM Ports that can be connected to CM-5
+ § Display adagters 1 S WL IS ] o
g -1 7 Ports (COM & LPT)
Ay #‘ Communications Pork (COML)
; "':kmfmws > #i Communications Port (COME)
e & ECP Printer Port (LPTL)
e + %8 Processors

Untversal Sl Dus controders

# If your PC does not have Serial COM Port, install USB2Serial converter. USB2Serial converter is a
device that converts USB port to Serial COM Port and can be easily found in PC accessory corners.
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3-2. Charging CM-5

Connect SMPS to CM-5.

6—4 ¢ .
U

Turn on of CM-5.

Click [U] button of CM-5.

| mum|
S IPC_ LK

LED light will blink when CM-5 is charging. The speed of LED blink indicates the charging level.
The faster blinks signify the closer to full charge. When it is fully charged, it will blink every two
seconds.

* Refer to “Help Files\Charging CM-5. wmv” on the CD.
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3 - 3. Changing DYNAMIXEL s ID

> Connect only one Dynamixel that will change the ID to CM-5..

> Download behavior control program that can change Dynamixel’ s ID.
(Use the Examples\ID changing .bpg file)

> After download, execute the program via online activation mode.

> Using CM-5 button, insert new ID.

[CM-5 Yersion 1.11]

<-»PC:57142 BPS, <->Dynamixel:1000000 BPS .

1D:001 > Current Dynamixel 1D

001(0X01] Dynamixels Found. 1
1

v

New Dynamixel ID

- A

—  When U button of CM-5 is clicked, newly set ID is increased by the unit of 1

) \

When @ button of CM-5 is clicked, newly set ID is decreased by the unit of 1.

)\

\

—
22 [ When [] button of CM-5 is clicked, newly set ID is increased by the unit of 10.
—

When @ button of CM-5 is clicked, newly set ID is decreased by the unit of 10.

2 —>» When the users click Start button, new Dynamixel ID will be set.

> Close the program after you change the ID.

% Caution: Check the chart below to make sure that the motor and sensor setup configuration
is not out of ID’ s ranges.

Dynamixel type Available ID
AX-12 0~30
AX-S1 100~109

% Refer to video clip of “Help Files\ID changing. wmv” ” on the CD.
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3 - 4. Exchanging Fuse

Inside the CM-5, there is a fuse that protects circuits from over—current. If CM-5 does not
recharge or it does not power on with the battery only but the SMPS is powered on, it indicates

the shorted fuse and thus should be replaced.

% Fuse inside CM-5 can be easily purchased in local electric stores. [220V/5A)

Separate the CM-5" s case.

=

4

Replace with new fuse.
. . b Take out the fuse from the circuit board.
(Direction of fuse does not matter)

Separate the CM-5 and battery.

m

Put back the CM-5 to original condition.

% Refer to video clips of “Help Files \Exchanging Fuse. wmv” on the CD.
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3 - 0. Comprehensive Kit'" s parts
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xNuts, screws, and cables shown below are the same as the actual size. Place and measure the parts
against the below illustration to choose the correct assembly part.
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