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1. Before beginning

This document explains how to use MotionBuilder the motion building tool for RoboBuilder.

1.1.

1)
2)
3)
4)
5)
6)

1.2.

1)

2)

3)

4)

1.3.

This document is recommended for people who

agree that RoboBuilder is not just an expensive toy

want to download and use the motion files that are created by and uploaded on the Internet by others
want to modify others’ motions and make their own motions

want to create a motion file for themselves

want to share their own motion files with many others

want to learn advanced features of MotionBuilder

Things to prepare

Creator HUNO
. All examples in this tutorial were done with a standard HUNO robot. All that is explained in this tutorial can
be applied for other types of robots too.

PC(desktop or laptop)
: Windows XP is recommended (Windows Vista is also applicable).
In case the PC doesn'’t have a COM port, a USB-RS232 converter is required.

PC cable, Power supply
: the ones included in the RoboBuilder package.

MotionBuilder
: the software is available in the Homepage or the installation CD.

What are project file, motion file, scene, frame, transition time?

| Project File | \

Scene 1 Scene 2 || Scene 3 [Scene 1J

Scene 4 || Scene 5 [SC:LI*L‘ dl] [SDL re 5}[ ] Scena 4 || Scene 5

Scene 2} [Scene GJ Scene 1 Scene 2 || Scene 3

1)

Project file(*.prj)
: A project file contains the information such as the robot's type and more. It is used to manage multiple
motion files of a robot efficiently. Therefore, one project file includes one or more motion files.
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2) Motion file(*.rbm)
: A motion file contains the complete data to execute its movement. One motion file consists of multiple
scenes.

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

4) Frame
. A frame is the smallest motion unit that constitutes a scene. Each frame can be considered as the still
image that is actually sent to robot actuators. The more frames you defien, the smoother the motion
becomes. One scene can have from 1 up to 100 frames.

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

1.4. Screen Layout
This is the screen layout of the MotionBuilder.

Il Motion Builder — +1.00

\ComPort

ik (2} ROBO
BEIE -||115200 ~| @ OpenPort |, v RoboBuilder.nct i

New QOpen Save All Save As Config DownlLoad

[ Hobot_Configuratonr——————— 0 0700— ] I i ey A gy
e ; ': [lation Hame ': o

otal Scene : 0 Whiews Motion| Motion List
i1 Scene Index: 0 ™ Repeat t Save
i

| Set Motion Delete Test

¥
\MNew Scens|  Paste Select Al

|v Default
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@ Menu Bar
PC Port

@ connection
Robot

® Configuration
Motion File

@ Information

® Motion File
Management

® Position Control
Scene

@ Management
wCK module

Control Detail

@ Scene Editing

{0) Task Info

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

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

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

- Config: configures and sets the wCK module,

 Download: transfers robot files to control box.

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

+ This area illustrates the mechanical construction of the wCK modules. Using the jog

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

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

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

+ Total Scene: displays the total number of scenes that constitutes the motion file running.
- Scene Index: displays the number of the selected scene in the running motion file,

- Repeat: is used to repeat and test the selected one or more scenes.

- New Motion: creates a new motion file.

- Motion List: add, open, modify, or remove mation files,

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

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

with user's hands. Captured posture is saved as in a scene.

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

wCK modules.

- Delete: deletes the selected scene.

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

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

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

- ID: displays the ID number of the wCK module,
- S.Pos: stands for Start Position and t displays the start posttion of the wCK module in

unit of control angle.

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

wCK module in unit of control angle.

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

S.Pos and D.Pos.

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

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

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

speed, number of wCK modules connected, robot type, etc.

1.5. Caution for input language

It is recommended that users type in English for all text input options.
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2. Handling example motion files

2.1.
1)

2)

3)

Open an example project file
Run MotionBuilder.

and selec ‘HunoDemo.Prj to open the project file.

-]

ComPort  BaudRate

e

Onen Save Al Save As Canfig

“Fobot Configuration

Open Project

FE MM [SHINO

x| & @ er B

L

i

T OIS [ 570)
oY AT \Mnﬂnn Editor Project File (=, pri) Lj i
[V Default .

@ ROBO
com o« fie @ OperPort | ScanPort www.RoboBuilder.net (LI5S

‘Mulum Name Saweids

Total Scene : 0 Hew Mation| Motion List

Scene Index: 0 [~ Repeat Save
=40 Delete Test

Paste Select A

Motion Building | Zero Sefting

Mot Connected |0 wCKs CREATOR_OTHERS Motion

This is the screen when a project file is opened.

ComPort BaudRate
New Open Save Al | Save As Canfig omPo o

Fobot Configuration

= C:#Program FilesWROBOBUILDERW software#hotionBuilder#wProjects WHUNOWHunoDemo. prj

ROBO
COM1 ~ @ OpenFort | ScanPort | www.RoboBuilder.net (SRS

‘HunnDemani ‘ [
Total Scene : 5 Merwe iction | Motion List
Scene Index: 0 [~ Reneat Serve
1D[13] :199 1D[10] :51
SetMotion | Delete
Restore Get Pos Init Pos
New Scens|  Pasts | Select Al
5 Fos [D.Fos [Bisp_[Torg [Port Scene Mame|Frames [ Tr-Time[ms] | ~
ID[14] :205 g wa 3 125 125 0 0 =
1 179 179 0 0 oo Scenc1 401000
2 133 199 0 0 |poo Scene2 10 s00
s 88 88 0 0 oo Scene 1 10 500
101157 205 4 s 108 0 0 [Poo Scene4 401000
s 126 126 0 0 PmO
& 72 72 o0 0 |poo
T 48 48 0 0 oo
s 83 183 0 0 o0
s @1 w1 0 0 oo
0 st st 0 0 Pmo
1 47 47 0 0 oo
12 48 48 0 0 |poo
13 199 198 0 0 oo
14 205 205 0 0 PmO
1z 205 205 0 0 |Poo
1D[4]: 108
[ Default v ~

[9]: 141

Motion Buicing | Zera Setting

Mot Connected |16 wCks CREATOR_HUMO HunoDema_Hi Scene_( Idx:0 TotalFrm:110
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2.2. Running an example motion file

This chapter explains how to run a motion file directly from PC using MotionBuilder without transferring the file to
RBC controller. In this case, all commend signals are directly sent from PC to each wCK module that comprises the

robot.

1) First, open a project file as explained in 2.1.

2) Connect the power supply, and use the PC cable to connect the HUNO to the PC.
% In case the PC is not equipped with a COM port, use a USB-t0-RS232 converter cable so that the PC
can open a COM port. (The USB-t0-RS232 converter cable is not provided.)

3) Click and it will automatically search for COM port available and connect to RoboBuilder.
(3% caution : A PC that frequently uses virtual port such as Bluetooth Dongle may fail or take longer time to

search for COM port. In this case, choose the ComPort manually and click OpenPort.)

:#Program FilesWROBOBUILDERWsoftwareWMotionBuilder#ProjectsWHUNOWHunoDemo. prj =)
New Open | Savesl | Sweas  Coig | Downiesa | Comport  BaudRate ROBD
comt - 1 CloseFort www.RoboBuilder.net (0L
Robat Confieuration
‘ HunoDemo_Hi ‘ Save As
Total scene : 5 Mew hation | iction List
Seene Index : 0 I Repest Save
10[13] :189 1D[10]:51 |
Set Wotion | Delete Test
Restore GetPos InitPos
New Scene|  Peste | Select Al
; o [5Pos [pPos [pise [Tora [part [ [SceneMame]Frames [Tr.Timetms] | ~
10[1] :205 e Roan bt 5 125 125 0 0 P00 =
S \ i 17 178 0 o0 Poo Scenet 40 1000
4 : s f1sm 0 0 oo seenzz 0 sm
3 ®m m 0 0 oo Seenz1 0 sm0
4 10 [z 0 0 oo Scene4 40 1000
s 1% 128 0 0 oo
s 72 2 0 0 oo
T 49 49 0 0 oo
i = 5 83 (183 0 0 oo
= s 1@ w0 0 oo
o st st 0 o0 oo
1 4 w0 0 oo
12 49 49 0 0 oo
[Efls &2 : 13 193 198 0 0 |poo
4 208 s 0 0 oo
10[81: 163 s s s 0 0 oo
D[4]: 103
i Detaut v v
0[9]: 141
COMI 115200bps |16 wCKs CREATOR_HUMO HunoDemo_Hi Scene 1dx:0 TotalFrm: 110

If successfully connected, the @opereert | yytton turns @ cesebor |
If the connection fails, the @ces=rert| retyrn to @ oeenrort |
Usual causes of the failure are as follow.
a. When the PC cable is unplugged
b. When the driver for USB-t0-RS232 converter is not installed correctly
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4) Click button and select a motion file in the Motion Management window.

For example, double click ‘HunoDemo_Punch’ to open the file.

ComPort  BaudRate

ROBO
COM1 w11 @ ClosePort |~ www.RoboBuilder.net [T

e Open Save Al Save As Canfig Downlozaed

oot Configuration |

1 AT - - Save A3
Motion Management EI Mation | Mation List

Save
[ Wotion Neme #dd to Project

HunoDemo_Hi Motion | Delete | Test

Open to Edlt Scena|  Paste | Select Al
HunoDemo gtDown .
HunoDemo_fickLeftFromTum Removs from Fraject | poeeme{Frames [Tr-Timejms) [~

Header File Format e _1 40 1000
[ rume v fe2 10 s
ne_1 10 500
ne_4 40 1000

 ID[13] 199

Create Header File I

Maotion Infomation

Motion Name : HunoDemo_Punch

Num of Frame |56

Hum of Scene |5
3200ms

Transition Time

10[7]: 43 FLoes

1D[8]: 163

ID[4]: 108 |
¥ Defautt v v
1D[9]: 141
Motion Builcing | Zero Sefting
COMI 115200bps |16 wCKs CREATOR_HUNO HunoDermo_Hi 'Scene_0 Idx:0 TotalFrm:1 10

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

w2 CWProgram FilesWHOBOBUILDERW software¥MotionBuilder#Projects WHUNOWHunoDemo. prj

New Open Savesl | SaveAs  conflg | Downlosy | ComPort BaudRate ROBO
comt ¥ @ ClosePort www.RoboBuilder.net [SRCY
Rabot Conficuration
‘HunnDemu,Punch ‘ Save &3
Total Scene : 5 New hiction | Motion List
Scene Index: 0 [~ Repeat Save
1D[13] :199 1D[10] :51 T |
F Set Motion | Delete Test
Restore Get Pos Init Pos: ]
New Scene|  Paste || Selectdl |
D |sPos [pPos [pisp [Torg [Port |~ [Scene Mame|Frames [Tr-Timefms] [~
125 125 0 4 Poo - 0
i 178 178 0 4 [Foo 0
2 188 1% 0 4 oD
3 & 8 0 4 oD
4 08 108 0 4 PoD
s 12 12 0 4 [Foo
5 72 72 0 4 [Foo
7 49 43 0 4 OO
5 83 183 0 4 PoD
s 1 0 0 4 Poo
0 st s 0 4 [Foo
1 47 47 0 4 oD
1z 49 43 0 4 poD
107]: 49 8 = 1z 183 199 0 4 |poo
14 205 5 0 4 [Foo
1D[3]: 163 s 205 05 0 4 Foo
1D[4] : 108
¥ Default v v
1D[9]: 141
Motion Building | Z8ro Sefting
COMI1 115200bps |16 wCKs CREATOR_HUNO HunoDermo_Punch Data_0 Idx:0 TotalFrm:56

6) Click [Tesf button. The button turns to and the motion is executed.

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

#* If you selected only one scene, the HUNO returns to the start position of the scene.
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2.3. Modifying an example motion file
This chapter explains how to modify an example motion in the CD and make a new motion file.

1) Open a motion file as shown in 2.2 1)~4).
2) Select a first scene and use , key or the mouse to scroll up down to select the scene to modify.

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

1 C:WProgram FilesWROBOBUILDERW softwareWMotionBuilderWProjectsWHUNOWHunoDemo. prj (=4
Newr open | Saveal  Saveas | conig  Downloss | Combort BaudRate ROBO
comt + @ ClosePort www.RoboBuilder.net (oL
Feobet Confieuration
‘HunnDemu_Punch ‘ Save As
Total Scene : 5 New Wotion| Wotion List
Scene Index: 2 I Repeat Save
1D[13] :166 1D[10]:79 T T
SetMotion | Delste Test
Restore Get Pos nit Pos
Mew Scene|  Paste | SelectAl
; 0 [5Pos [pPos [bisn [Torg [Pt [ [SceneNeme]Frames [Tr.Timelms] | ~
10[14] :206 I 126 126 0 4 P11 [pata0 10 500 8
: i B4 170 & 4 P1a 1w 4w
: 24 3 25 4 P 2
3 17 2 45 4 Pid Scened 20 G0
Pl 4 o7 o7 @ 4 p1a beta 0 15 500
s 125 125 0 4 p1a
e e 7 3 4 P
I E
i R ER N EE
5 s 2 2 0 4 P
10 73 1w 11 4 P1a
11 44 a4 0 4 P
12 B 38 10 4 |P1d
ID[7]: 6 : 13 186 62 4104 4 P11
1a 8 208 0 4 |p1a
10[81: 132 15 147 1s 1z 4 P1a
D[4]: 107
v Defaut v v
D[] 142
Motion Building | Zero Setting
COMI 115200bps |16 wCKs CREATOR_HUNO HunoDemo_Punch Scene_2 Idx'2 TotalFrm:56 Selected[2:2]

4) Click Test button.

The robot moves to the destination position of the scene.

" C:#Program FilesWROBOBUILDERW softwareWhotionBuilderWProjecisWHUNOWHunoDemo. prj (=4
Neswr Open Save Al Save As Config Download ComPort  BaudRate ROBD
- @ ClosePart www.RohoBuilder.net [ILEd
Robot Configuration
[HunoDemo_Punch | .
Total Scene : 5 Mew Metian | ation List
Scene Index: 2 [~ Repest Save
ID[13] :62 ID[10] : 190 1 - | - |
et Motion Delete Return
Restore et Pos Init Pos
New Scene|  Paste | Sekct Al
0 [5Fos [pPos [bisp [Torg [Port [ [SceneName[Frames [Tr.Timelms] | ~
126 126 0 4 P11 - [Datan 1 20 8
u 164 170 B 4 P11 Scene_1 10 400
2 24 8 25 4 Pt 2
3 M7 102 15 4 P11 Scene_d 20 00
P T B beta 0 15 =00
5 125 125 0 4 P11
6 &0 e 3 4 P11
7 & 35 29 4 P11
T s 132 1w o 4 P
e 9 142 142 0 4 P11
10 79 180 111 4 P11
11 44 a9 0 4 P11
12 8@ | 10 4 Pt
10[7]: 35 : 13 186 B2 04 4 Piod
14 208 206 O 4 P11
1D[3] : 156 15 147 158 12 4 P
ID[4]: 107
v Defautt v v
ID[9]: 142
COMI 115200bps |16 wCKs CREATOR_HUNO HunoDemo_Punch Scene_2 Idx 2 TotalFrm:47 Selected[2:2]

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

method c. Use Teaching Method (posture capture)
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The following is how to use the method a .

6) Adjust the dial pad of ID[11], ID[14] in the Robot Configuration area. Let's try to make the robot open its arms

wide.

¥WProgram FilesWROBOBLUILDERY softwareWMotionBuilder#Proje ctsWHUNOWHunoDemo. prj

ey Open Save Al

Save Az

Config Downlozaed

10[7]: 35

1D[8]: 156

1D[9]: 142

COMI 115200bpe |16 wCKs

CREATOR_HUNO

1D[4] : 107
[ Default

HunoDema_Punch

ComPort BaudRate

ROBO
o RS @ ClosePort www.RoboBuilder.net [LL]

‘HunnDEnmipunch

Total Scene : 5
Scene Index: 2

Restore Get Pos

[ Repeat

Init Pos

Save Az
Nevw Motion| Motion List
Save
SetMotion | Delste Return

New Scene|  Paste Select All

scene nuame |Frames [Tr.Tmejms] [~

0 [sFas [opos [Disp [Torg [Fort
126 126 0 4 PId

1 184 170 &
2 44 (213 25
3 M7 102 A8
4 07 107 o
s 128 125 0

5 @ 77 3
7 & 35 29
2

@
5]
)
®
W
2
R B S S

P1:1
P1:1
P11
Pi:
P1:1
P11
P11
P1:1
P1:1
P
Pi:
P1:1
P11
P11
P1:1

v

Data 0 10 500
Scene 1 10 a0

Scene_4 20 800
Data_0 15 500
2

Motion Building | Zero Sefting

Scene_2 |dx:2 TotalFrm:56 Selected[2:2]

7) Click button to have the robot move back to start position. Click [Test button to see how the modified

scene works. Do you see the motion changed?

8) Click button to have the robot move back to start position. Click |Select All button to select all scenes

and click button. The robot show all scenes so that you can see how the small modification affect the

whole motion file.
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2.4. Saving an example motion file as another name
This chapter explains how to save an example motion file as another name.

For example, let's save ‘HunoDemo_Punch.rbm’ as ‘my_punch.rbm’.

1) Open ‘HunoDemo_Punch.rbm’as shown in 2.2 1)~4).

2) Click button.

Mewy Open Save Al Save Az Config Dovvnioad

AEE
ComPort  BaudRate

ROBO
COM1 = @ ClosePort www.RoboBuilder.net (L1

st e S il

_Punch |

Save As

Hlew Motion | Mation List
Save

1D[13]:199

Delete Test

‘ hewy Scene Paste Select All

b el File Path fScene Name |Frames [Tr Timefms] |
11141205 NN [coProgram Files ROBOBUILDER saftwareiMotionBuider Projectst]  Browse J

frene 1 10 200

Motion Configurationss

) fScene 2 1 1000

e [ Ensbls Seti [ Enabls Extemal Port el O ol
w| v Enable Settine v Enable Extemnal Port

0 J ata_0 15 S00

it 2 PGain  DBsin  IGan

0[§]: 72

1D[5]: 126
j

Author PRl
Email Address  [7r0ubeebb b delii i
0000000000000

Serial Code

15 205 205 0 4 P00

@ D41 108
v Default e v

D[8]: 1M -
Mation Building | Zero Setting

COM1 116200bps 16 wCKs CREATOR_HUND HunoDemo_Punch Data_(] [dx:0 TotalFrm:56

3) Change the Motion Name ‘HunoDemo_Punch’ as ‘my_punch’ and click @ button.

You can see the name has been changed to ‘my_punch’ in the Motion File information area.

WProgram FilesWROBOBUILDERW s oftwareWhotionBuilderWProjects WHUNOWHunoDemo. prj E”@FE

ComPort BaudRate
Hew Open | SaveAl | Savess | Config | Downlomd | Coreort Bad FOBO
COM1 = @ ClosePort www.RoboBuilder.net (L1
Rohot Confiauration
[mo_punch | Save ds
Total Scene : § New Motion| Motion List
Seene Index: 0 I~ Repeat Save
1D[13]:199 1D[10] :51 o | |
Delete Test
Restore Get Pos Int Pos
New Scene|  Paste | Select Al
bt 0 [5Pos [DPos [oisp [Torg [Port |+ [Scene Name[Frames [Tr.Timelms] | ~
1D[14] :205 RG] oy . 125 125 0 4 POO
S \ g i i i o 4 poo Scenet 10 400
; 2 o3 19 0 4 poo Scene_2 1 1000
5 B8 8 0 4 Fo0 Scene4 20 |80
DI15]:205, N ’ 4 o8 08 0 & Poo Data 0 15 |s00
1D[5]: 126 B s 2 1m0 4 Pmo
| 5 2 7z 0 4 Pmo
‘ 7 43 43 0 4 POD
1Is1: 12 5 83 83 0 4 Poo
2 9 a1 e 0 & Poo
st st o & Poo
@ @ 1 47 47 0 4 Pmo
12 49 48 0 4 Pmo
[kils &9 : 13 193 199 0 4 Poo
: 14 205 205 0 4 Poo
1D[8] : 163 15 205 205 0 4 Poo
0[4]: 108
¥ Defeult v -
D[] : 19 =
hiction Building | Zere Setting
COMT 115200bps |16 wCKs CREATOR_HUND HunoDerno_Punch Data_0 Idx:0 TotalFren:66

4) Click button to save the change.

If successfully saved, you can check the new file ‘my_punch.rom’ has been created.
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oE BEE =20 BAFAW =D SSTH oLE BEE =2AW SAAG =D S5
QF2 - © - P4 pEO & @ X9 @ QFE - O -F LY B0 & o X 9 @
(D) ‘@ Ci#Programn Files#ROBOBUILDERW software¥hotionBuilder#ProjectsWHUNO V‘ 0= F(D) |@ C:#¥Pragram FileswROBOBUILDERW s oftwareotionBuilder#Projects HUNO Vl 0s
37| BR S Ee =l 0Ig 3| 8% *EF R
] 4B CodeMisionAVR ., 2008-06-24 @7 11:07 SggHinofiemo, prf dKB  CodeVisionAWR ., 2008-06-24 27 11:07
_Hi.rbrm 2B RBM T 2 HunoDerna_Hi.rbm 2KB  FBM IH 3
HunoDamo_KickLeftFrantTurn, rhm 4KB RBM D HunoDemo_KickLeftFrantTurn, rbm 4KB  RBM IR 3
HunoDemo_Punch, rbm 2KB REBM Mg HunaDema_Punch,rbm 2KB  RBM It 3
HunoDemo_SitDawn. rbm 2KB REM I HunaDema_SitDown.rbm 2KB  RBM ot 3
rny_punch.rbm 2KB  RBM I 2008-06-24 2 11:20
5 WA 12,6KB J LH ARE 6 7H H 14,466 4 HZEE
before save after save

In case there is a communication problem between the PC and the RBC control box, MotionBuilder fails to

save the new file and an error message pops up as below. In this case, please check the connection status.

MotionBuilder

5

Fail to save, Check the REC

5) Click button. You can see now the file name is changed.

HEE

Mewy

Open Save Al

SaveAs | Confi

ComPort  BaudRate

Dowvnload

Rokc Confaurson

| ID[13]:199

IDI[7] : 49

1D[9] : 141

COM1 16 wCKs

115200bps

on Management

Motion Mame

HunoDemo_Hi

my_punch
HunoDemo_StDown
HunoDemo_ickLeftFrordT

urn

totion Infomation

Motion Name :

Hum of Frame

HNum of Scene

Transition Time

CREATOR_HUND

41 108
v Defaut

Mation Building | Z&0 Setting

HunoDemo_Punch

ROBO
COM1 - | [115 ClosePort | ScorPor | www.RoboBuilder.net (LIRS
Save As
Cal R Motion | Mati{x List
R e
A to Project
Motior | Delete Test
DRRio Scene  Paste | Select Al
T T e Daime|Frames [Tr Tmefms] | ~
Header File Format ne 1 10400
ME_FMT#1 - ne2 1000
ned 20 o0
Creste Header File I
0 15 |soo
] Close
- v
Data_0 Idw:0 TotalFrm:56
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2.5. Transferring a motion file to the robot
This chapter explains how to transfer a motion file from PC to the robot.

As an example, let's transfer the ‘HunoDemo_Punch.rbm’ and ‘my_punch.rbm’.

1) Connect PC with the RBC control box and open a COM port as explained in 2.2 2)~3).

You don't need to open a project file to do this.

otion Builder v1.13 beta

ComPort  BaudRate
Hew Open | SaveAl | Savess | Config | Downlomd | Coreort Bad FOBO
COM1 = i Cio: www.RoboBuilder.net L)
Rokaot Configuration
|Muliun Name | Save A
Total Scene : 0 News Motion | Mation List
Scene Index: 0 I~ Repest Save
SetMation  Delete Test
Restore Get Pos Int Pos
New Scene|  Paste | Select All
D |5Pos |DPos [Disp [Torg |Port |~ [Scene Name|Frames [Tr Timeims] | ~
¥ Defeult ~ v
hiction Building | Zere Setting
COMT 115200bps |0 wCKs CREATOR_OTHERS Motion

2) Click button and select the ‘HunoDemo_Punch.rbm’.
:Motion Builder v1.13 beta HTEE

. | ComPort  BaudRate

Hew Open Save Al | Savehs | Config ROBO
comt | 115200 @ ClosePort T www.RoboBuilder.net (L1

Rohot Configuration

[Mation Name | —a
Total Scene : 0 News Motion | Mation List
| Scene Index: 0 I~ Repeat Save

Set Motion Delete Test
ene | Paste Select All

Jame|Frames [Tr Timefms] |~

== #AQ: [ HOND -] & & E

HunnDEmn,Hi_rhm
| HunoDema_KickLeftFrantTurn, rom

o DI [HunaDemo_Punch, rbm =Bl
IR AT [Motion File(x bm) ] S

[V Defaut e v

Mation Building | Zero Setting

COM1 115200bps |0 wCKs CREATOR_OTHERS Mation

3) Click button then the file transfer begins. When the file transfer is completed, a message appears as

below.
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ComPort  BaudRate
COM1 | J115200 =] @ ClosePart | Scenfort

tlorarme Sawe b5
Total Scene : 0 Mlew Motion | Motion List
Scene Index: 0 [~ Repest Save

New Open Save Al | SaveAs | Conflg | Dowron

ROBO
www.RoboBuilder.net (L

~Robot Configuration

SetMotion | Delste Test

Get Pas Intt Pos

Restore

New Scene|  Pasts Select All

'~ [Scene Name]Frames [TrTimeims] | ~

MotionBuilder

DownLoad Successful,
Available Memory Size : 24,041 KBytes

[ Defaut | | v v

Mation Builcing | Zero Setting |

|COMI 115200bps [0wCKs  CREATOR.OTHERS  [Motion I
In case the transfer fails, a ‘Fail' message appears.

The usual causes of the failure are as below.
a. when the PC cable is not correctly connected

: double check the PC cable is firmly plugged in the COM port and the RBC control box.
b. when the motion file is too big or the memory space is not big enough

c. when the file was damaged or it is not a motion file(*.rbm)
4) Repeat 2)~3) to transfer the next file ‘my_punch.rom’.

5) When you finish the transfer of the two files, remove the PC cable from RBC control box. Direct the remote
controller to the top of the robot's head and press the red button [basic posture]. Then press button number 1

to see if the robot show the motion of ‘HunoDemo_Punch.rbm’..

¥ Whenever RoboBuilder is turned on, you need to press the red button of the remote controller first

before you press any other button to run any motion.

6) If you press button number 2, the robot will show the motion of ‘my_punch.rbm’..
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3. Handling downloaded motion files

3.1. Downloading a motion file from the Internet
You can download and use the moiton files from the Internet that other people created and uploaded there.

The following is how to download a motion file from the Internet.

1) Join the membership at RoboBuilder's homepage (http://www.robobuilder.net). Sign in to download a file.

NOTICE {ER & i 2008-05-06 < HOME - LOGIN - JOIH - MYPAGE ' CART
ROBO |2 '
ﬁ' ROBO BUILDER D
OHDBULaEH Standard Robot Platforms ..‘ ) ‘ ‘
TECHNOLOGY
SHOP HUNOj DlNOj‘l DOGYﬂ‘.- . . . ) ¥
COMMUNITY y

SUPPORT Li7[alE 25t

8y [ ERLES Holle| BS mm
P T 120/ 2

[51227 2IA0=mA 4 salque 3750 Point
SI720/7 8581, S 2015 BHLID..

2 kosdom 3100 Point

3000t 3060 Point
2R AEE H.
BAMYI cE2]. E3AFD ZEA.
PRODUCT D « g.}\ 2EUM AAN0]. RBCfirmware 2.03
i -
HSHIL o F o WCKEE 10| 2A.. B MotionBuilder vi..

Z3oj7jol

R
ZRisEN o TR

R 0 e

1:1 2ejiE]

57207 HUNO.. HF 22 284
EE7: {j AZRR  E=7 | ORER

3|2 363 8% 262

= | contactus | Sitemap | DEE

2) Register the serial number of your robot at the homepage
(http://Avww.robobuilder.net/mypage/index.asp?mode=product).

#* The serial number is printed on a bar code that is attached on to the bottom of each RBC control box.

MODEL NO : RBC-08128YNN

e
i iy
Ll
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3) Go to ‘Raobot File Sharing’ of the homepage
(http://mwww.robobuilder.net/community/board_index.asp?cmd=list) and select a file you want to download.

e
e L ‘NoTgE F e pp—
ROED ' ' '
Dac
. 71 e s P} EIE By
COMMUITY COMMUUITY
AOBOBUILDER.
TECHNOLOGY
SHOP e o T e
B
© PEEEYB U r 1
R s GEwn
s L i ETT N £ & ogs .
A BE Eu
. & # =
SUPPORT
BAURL1
£ B3 S0 HEALILD S L w
IE PRI R
2w AMAH 24 AT )
-] HUBLID Q
i ZuE
e v
. L
.z
- Q L )
m gg 5] womsmnee
- S@00E c@o@0808C ®
= ammze s 0 [ e |
T
" @ WEET 00F FXUOE DITFNUE- (UGH0S0) 2K IS

4) Click ‘Download’ button and choose button to save the file on your hard disk.

File Download rz|

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

@ Mame: Transformer_Knee.rbm
Type: Unknown File Type, 3.00KB
From: www.robobuilder.net

Find ] [ Save ] I Cancel l

ham your computer. i you do not trust the source, do not find a

|§ While files from the Intemet can be useful, some files can potentially
program to open this file or save this file. What's the risk?

% If you have more than one serial numbers registered, you can choose the serial number you want to use
for this file download.

B robot file download

%% If the serial number you used here doesn’'t match with the actual serial number fo the RBC control box
you will use to run the motion file, the file will not work .
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3.2. Transferring a motion file to the robot
Please refer to the chapter 2.5. ‘Transferrring a motion file to the robot'.

One thing different from the example file is that If the serial number you used here doesn’t match with the actual
serial number fo the RBC control box you will use to run the motion file, the file will not work.

In other words, you need first to register your seiral number at the homepage before you download the file from the
homepage.

3.3. Modifying a motion file

Please refer to the chapter 2.3. Modifying an example motion file.
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4. Uploading a motion file to the Internet

You can upload and share with others the motion files you created or modified from another file.

The following is how to upload a motion file to the Internet.
1) Prepare the motion file that you want to upload.

2) Use camcoder or a digital camera and take a movie picture of the moiton you will upload. This movie will be
uploaded together with the motion file so that others can watch it before they decide to download the
motion file.

3) Sign in the homepage.

4) Click button at the homepage ‘Robot File Sharing’
(http:/Mmww.robobuilder.net/community/board index.asp?cmd=list).

) 1
[My RoboBuilder Mation] is where robot files(what's robat file?) are shared.
Anyone who has a RoboBuilder kit can upload and download robot files here.

To share UCC, please go to [Best UCC] board

Title E
Robot File =07
Upload |
@ Standard | — |
Robot
Platform m
Non-
Ostanﬂam
writer ;W .
Picture | Click to attach a movie ! date ¢ 200e78
Movie
Attach platform : (Mon-Standard)
image image? image3 IDmap :
upload upload upload
Descriptions m
enter max. 10 tags(put comma fo separate
Tag m tags.)
L 1
3 I

5) Write the Title and click button.

Choose file

Leokin: | 53 Motionfuder 1,13 betn

Dmtens

7 emom

e

6) Choose the robot file(*.rbm) that you want to upload.

Fill in other option and be sure to upload the movie (*.avi, *wmv, *flv,

wrting.

.. etc). Click ‘Post’ button to finish
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oz 8
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L GEDE R ‘
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5. Creating a new motion file

This chapter explains how to create a new motion file.

Generally speaking when you ‘program a motion of a robot’, it means ‘teaching the robot’. Therefore, MotionBuilder
is a kind of teaching software.

The steps to take to create a motion is as follows.

Create a project — Create a motion file — Create the first scene — Modify the destination position of the
scene — Create an additional scene — Modify the destination position of the added scene — Create the
last scene — Save the motion file

More than one scene comprise a motion. Users build a motion file by modifying the destination position of each
scene. There are three(3) different methods of modifying robot's posture. Users can choose one or more methods
among them. As explained in chapter 2.3., they are.
9) method a. Use the jog dial pad in the Robot Configuration area
method b. Change the value in the wCK Module Control Detail area

method c. Use Teaching Method (posture capture)

5.1. Example programming A: The robot holds up the arms. And then
open the arms wide and close again. ( method a, b)

Now let's build a motion that the robot holds up the arms and then open the arms wide and close again using
method a and method b.

1) First, run MotionBuilder and click button to open a new project file.

= oo B i3 v | -]
ComPort  BaudRate

ROBO
oM w @ OpenPort | ScarPort | www.RoboBuilder.net (SIS

[Motion Name |

Robot Configuration

Total Scene : 0 Mew Motion  Motion List
Scene Index: 0 I Repest
Set Motion Delete Test
Restore Get Pos Init Pos
Mew Scene Paste Select Al
New Project L) [~ [Seene Hamerrames [Tr Tinelma) | ~

Project Name

fpest1

Fraject Path
[cProgram Files ROBOBUL DER'softwareliotionBn  Browse

Fabat Platform User Level

X cancel

¥ Default ~ v

Motion Buicing | Zero Setting |

Not Connected |0 wCKs CREATOR_OTHERS Iotion

2) Set the Project Name as ‘test1’ and click button to save the project file. Select ‘Creator Huno’ for
Robot Platform and click [OK. The screen will look as below.
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New Cpen Save Ml | Saveds | Config

ComPort  BaudRate

ROBO
COM1 - w @ OpenPort | ScarPort | www.RoboBuilder.net (LS

Robot Configuration
[New_Motion | Save As
Total Scene : 0 Hew Motion | Mation List
Scene Index: 0 [~ Repeat Save
ID[13] :199 1D[10] :51 —
SetMation  Delete Test
Restare GetPos Irit Pos
New Scene| Paste | Select Al
: D |sPos [DPos |Disp [Torg Port |~ [Scene Name|Frames [Tr.Timefmes] | ~
10141205 ) toug 5 125 125 0 0 POD - 8
z i 478 tra 0 0 oo
4 2 198 138 0 o0 FOD
z s @ 0 0 OO
D[151:205 | 4 M08 M08 0 0 POD
5 126 1% 0 0 oD
6 72 7 0 0 oo
7 43 43 0 0 oD
5 63 63 0 0 POD
o ¢ 441 0 0 oD
o st st 0 o oo
1 47 47 0 0 oD
12 43 4 0 0 PO
13 a3 {ss 0 0 oD
14 205 208 0 0 oD
ID[8]: 163 hs 205 s 0 0 PoD
1D[4]:_108
¥ Defaut v v
0[9] : 141

Motion Building | Zero Setting

Mot Connected |16 wiCks CREATOR_HUNO NNew_Motion

% Go to step 6) in case you choose a standard plaftorm such as HUNO, DINO, DOGY.
It is recommended that users don’t change the Config options.

3) If you chose a non-standard robot platform (Creator Others) in step 2), click button. The Config
window appears as below.

| C:¥WProgram FilesWROBOBUILDER

e¥WMotionBuilder¥Projects WHUNOWtestl. prj !E@

ComPort  BaudRate
New Open | Save Al | Smweds | Cenfia el ROBO
COMT  w | {11520 @ OpenPort | ScarPort www.RoboBuilder.net [LITLS
Robot Configuration

= v, Save s
Config E hotion | Mation List

= Save
D [PGain [DGain [IGain _[MinPos [MakPos [IntPas | ~ Acd WK,

iction | Delete Test

Remove wik
Scene  Paste | Select Al
E ame | Frames [Tr Timefms] | ~

' Get Corlig

Rokot Type

Crestor Others =
v 1 Close ]

¥ Defaut ~ | -

Motion Building | Zero Setting

Mot Connected |0 wCKs CREATOR_OTHERS New_Motian

4) Click |Add wCK| and the ‘Add Motor’ window appears so that you can input the wCK information for the
project. Add as many wCK modules as the actual number of the wCK modules of the robot.

2 Add Motor

wCk D hefiry Lirmit It Limit Intt Position
=] [0 ERES ERIE B
PGain DGain IGain

I ) TR )
J 0k X Carcel ‘

The input options are as below.

- wCK ID : Each wCK module has its own ID so that the controller can send commands to the wCK with
a specific ID. This ID should match with the actual ID of the robot.
<wCK ID picture>
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- Min Limit, Max Limit : The minimum and maximum rotational position of the wCK module. The
actuator can not move to a higher position than Max Limit or move to a lower position than Min Limit.

- Init Position : The initial position of the wCK module. This decides the start position of the first scene
of a motion file. In many cases of creating or modifying a motion, the motion starts with a particular
posture and ends with that same posture. Therefore, setting this Init Position well helps to make a
scene that returns to the start posture easily.

- PGain, DGain, IGain : This option sets the P, D, | gains that robot modules use during operation. The

values are used only in operation.

5) If you finish adding the wCK modules, click button and then click button.

As you can see below, wCK information has now been added in the ‘Robot Configuration’ area and the

‘WCK module Control Detail’ area.

ComPort  BaudRate

ROBO
COM1 - @ OpenPort | ScanPort | www.RoboBuilder.net (LS

New Open Save Ml Saveds [ Config

Rohat Canfiguration

|New,Mutiun
@ @ @ @ om0
Seene Index : 0

I Repeat

Init Pz

Hew hation| Mation List

Mew Scene|  Paste

Set Motion Delete

Save Ax

Save

Test

Select All

1D[15] :127

Iv Default

Restare GetPos
D |5Pos [pPos [pisp [Torg [Pot |~ [Scene NamelFrames [1r.Timefms] | ~

Mot Connected |16 wiCKs CREATOR_OTHERS New_Motian

127 127 0 0 POO

1 127 127 0 0 oo
2 127 127 0 0 PO.0
3 127 127 0 0 PO.0
4 127 127 0 0 PoD
s 127 127 0 0 PoO
& 127 127 0 0 Poo
7 120 127 0 0 PO.0
= 127 127 0 0 Pon
s 127 127 0 0 PoD
10 127 127 0 0 PoD
[11 127 127 0 0 PO.0
12 127 127 0 0 Poo
13 127 127 0 0 Poo
14 127 127 0 0 PoD
15 127 127 0 0 oo
~ ~

Motion Building | Zero Setting

6) Click button to create a new motion. Input the options carefully and click [OK] button to finish.

New Motion

hction Mame

3

‘move_arm

File Path

‘C:\Program F\Ies\ROEIOEIUILDEH\soﬂware\MoﬁDnEluiIder\DroJects\l-| Browse

tation Configurations

Gain Setting 1D

0 | ¥ Enable Setting

PGain DiGain |Gain

[200 %30

2l 3

SetGan | Setal

Author

Iroboll

Email Address

v robiLilder. net

Serial Code

o 0K

X cancel |

The input options are as below.

- Motion Name : The name of the motion, which is also used as the name of the motion file.

- File Path : The directory path where the motion is save. The path is by default same with the directory
set in step 2). This path doesn't need to be changed.

- Motion Configurations : This option sets the P, D, | gains and check if you will use the external port or

not.
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% In case of a robot whose wCK modules have LEDs built in such as 5720T kit, users can control the
LED lights by checking this option.

- Author, Email Address, Serial Code : This option is not to be used with current version v1.3.

7) The window appears so that you can input the scene properties. Input the options and click @ button to
finish.

New Scene E|

Scene Mame

Mumber of Frame Tranzition Time [ms]

‘30 2] ‘1 000 2]

Ok X cancel |

The input options are as below.
- Scene Name : The name of the scene.
- Number of Frame : The number of the frames of the scene, which ranges from 1 to 100.

- Transition Time [ms] : The excution time of the scene, which ranges from 20 to 6000.

As you can see in the screen, the motion name is changed and the first scene is added now.

= C:#Program FilesWROBOBUILDERWsoftwareWMotionBuilderWProjects WHUNOWtest!. pri A=)

ComPort  BaudRate

ROBO
COMT - = @ OpenPort | ScarPort | www.RoboBuilder.net [

[move_arm1 i ?
Total Scene : 1 Hew Motior| Mation List
Scene Index: 0 [~ Repeat |} i

New Cpen Save Ml | Saveds | Config

Fobot Configuration

Save As

Save

ID[13] :199
Set Mation | Delete

Restare Get Pos Init Pos
New Scene  Paste Select All

@ o |sPos [DPos [Disp [Torg [Port |~ [Scene Name|Frames [1r.Timefmes] | ~
125 125 0 2 POD

1 ra 17a 0 P:0
2 199 193 PO:0
= 88 &8 PO:0
4 108 108 PO:0
& 126 126 PO.0
E
7
&l

72 N2 PO:0

49 43

163 163
el 141 141
L]
11 47 47
12 43 43
[12 193 199
[14 205 205
15 205 208

PO:0
PO:0
PO.0
Pi:0
PO:0
PO:0
PO.0
PO.0
PO:0

oo oo ocoaoaooeo oo
RR R R R R R R R R R R R R

D[8] : 163

1D[4]: 108
¥ Defaul v v

D[9] : 141

Wiotion Buiding | Zero Sefting

Mot Connected |16 wiCKs CREATOR_HUNO move_arm1 Scene_0dx:0 TotalFrm:30

8) Connect com port as described in chapter 2.2 3). COM port connection can be done in any step of 1)~8).
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@ C:WProgram FilesWRHOBOBUILDERW softwareWMotionBuilderWProjects WHUNOWtestl. prj

New Cpen Savedll | Swweds | Config | Downlosd | Comrort  BaudRate ROBO
COMi - @ ClosePart www.RoboBuilder.net LU
Robot Configuration
(e \ e
Total Scene : 1 Hew Motion | Mation List
Scene Index: 0 I~ Repeat s
1D[13] :199 1D[10] :51 T
SetMation  Delete Test
Restare GetPos Irit Pos
New Scene| Paste | Select Al
g o [sPos [DFos [bisp [Tory [port [~ [Scene Name[Frames [Tr.Timefms] |~
1141 :205 G #] 125 125 2 [} E
ERREEE o P00
IR 2 FOO
] 2 FoO
+ 108 108 PG
s 1% 126 o P00
s 72 ™ 2 FoO
7 43 am 2 P00
5 163 163 2 P00
ERLEREES > P00
o 51 = o P00
1 47 47 2 FoO
12 43 49 2 P00
ERRERREEE PG
14 205 20 o P00
D[8] : 163 EEEES 2 FoO
1D[4]:_108
¥ Detaut v v
0[9] : 141
Mofion Buiding | Zero Setting
COMT 115200bps |16 wCKs CREATOR_HUNO move_arm] Scene_(1dx:0 TotalFrm:30 Selected [0:0]

The Disp. Value in the center of the screen is set zero(0) as shown above.
This means that the disposition is zero, which means the start position and destination position is currently
same.

9) Let's make the robot hold up the arms by dragging the jog dial of ID10 and ID13 in the ‘Robot Configuration’

area.
o? C:WProgram FilesWROBOBUILDERW sofiwareWMotionBuilderWProjects WHUNOWtest]. prj
New Cpen Save sl | SaveAs | Config | Downioad | COMPOrt BaudRate ROBO
Contl - = @ ClozePart www.RoboBuilder.net [LLES
Robot Configuration
[move_arm1 | Save As
Total Scene : 1 New Motion | Motion List
Scene Index: 0 I~ Repest Seve
SetMation  Delete Test
Restore Get Pos Irit Pos
New Scere|  Paste | Select Al
@ 0 [5Pos [DPos [Disp [Torg [Pot | [Scene Name|Frames [Tr-Timefms) | ~
125 125 0 2 P00 (RN 0o
1 78 173 o 2 [Poo
2 @9 1% o0 2 |POD
3 & 88 0 2 |POD
4 o8 108 0 2 |POD
5 2% 12 0 2 |pon
6 72 72 0 2 |Poo
7 43 43 0 2 |Poo
5 183 163 0 2 |POD
9 4 149 0 2 [POD
10 |51 2 PO:0
1M a7 47 0 2 |poo
12 48 43 0 2 |PoD
IDU7] R 8 ERE EEEE PG
14 205 205 0 2 |POD
1D[8] : 163 15 05 205 00 2 [POD
1D[41: 108
¥ Detauit v ~
1D[9] : 141
Motion Building | Zero Setting
COMT 115200bps |16 wCKs CREATOR_HUMO move_arm| Scene_1dx:0 TotalFrm:30 Selected [0:0]

You can see the D. Pos and Disp. Of the ID10 and 1D13 are changed now.

% If you click the button while you are modifying the destination position of a scene, the Disp.
turns to zero and the robot moves to the start position.

10) Click button and add the second scene as explained in step 7). Use key or the mouse to
choose the added second scene.
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@ C:WProgram FilesWRHOBOBUILDERW softwareWMotionBuilderWProjects WHUNOWtestl. prj

New Open | SaveAl | Saveds | Config | Download | COMPOt BaudRate ROBO
COMi - @ ClosePart www.RoboBuilder.net LU
Fohot Confiouration
[move_arm1 | Save As
Total Scene : 2 New hotion | Motion List
Scene Index : 1 [~ Repest Save
1D[13]:39 — |
SetMation | Delete Test
Restare Get Fos Init Pos
NewScene  Paste | Select Al
o [sPos [DFos [bisp [Tory [port [~ [Scene Name[Frames [Tr.Timefms] |~
125 125 2 P00 - E
RS 2 Poo
2 s 188 2 Foo
B 2 Foo
4 108 108 P
s 1 128 2 Poo
s 2 » 2 Foo
R 2 Foo
s 163 183 P
a w14 2 poo
o0 214 214 2 Poo
1 a7 a7 2 Foo
12 43 49 P
EREES 2 poo
14 205 205 2 Poo
D8] : 163 15 205 205 2 Foo
10[4]: 108
¥ Detaut v v
0[9] : 141
Mofion Buiding | Zero Setting
COMT 115200bps |16 wCKs CREATOR_HUNO move_arm] Scene_l Idx:1 TotalFrm:E0 Selected[1:1]

You can see the Disp. Values of the second scene are all set to zero.

11) Let's make the robot put the arms to the side by dragging the jog dial of ID11 and ID14 in the ‘Robot

Configuration’ area
u? C:WProgram FilesWBOBOBUILDERWsoftwareWMotionBuilderWProjects WHUNOWtest]. prj
New Open Save All Save Az Config Download ComPort ~ BaudRate ROBO
COMT W @ ClosePart www.RoboBuilder.net [LLLS
Robot Configuration
[move_arm1 | Save As
Total Scene : 2 New Motion Mation List
Scene Index : 1 [~ Repeat Save
ID[13] :39 - | - |
et Mation Delete Test
Restore GetPos Init Pos
New Scene  Paste | Select Al
o [sPos [DFos [pisp [Tory [port [~ [Scene Name[Frames [Tr.Timefms] |~
125 125 0 2 PoOD - =
1 179 179 0 2 PO:0
2 198 188 O 2 PO:0
El a8 = 0 2 PO:0
4 108 08 0 2 oo
& 126 126 O 2 PO:0
6 72 72 0 2 PO:0
7 49 49 0 2 PO:0
s 63 163 0 2 oo
gl 141 141 0 2 PO:0
[10 214 214 0 2 PO:0
11 47 26 78 |2 PO:0
12 49 4 0 2 oo
(13 39 33 0 2 PO:0
(14 205 29 7B |2 PO:0
ID[8] : 163 [15 205 205 O 2 PO:0
ID[4]: 108
v Default b v
ID[o] : 121
COMT 115200bps |16 wCKs CREATOR_HUNO move_arm] Scene_1 Idx:1 TotalFrm:60 Selected[1:1]

12) Follow step 10~11) and add the third scene. Let's type in the Disp. Value directly for ID11 and ID14 to make
the robot bend the arms inside to the center.

Double click the Disp. of the ID 112] Disp. and the text key in window opens.
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@ C:WProgram FilesWRHOBOBUILDERW softwareWMotionBuilderWProjects WHUNOWtestl. prj

Bl

ComPort  BaudRate

New Open | Savedll | Saveds | Config | Download ROBO
COMi - @ ClosePart www.RoboBuilder.net LU
Fobot Configuration
[move_arm1 | Save As
Total Scene : 3 New Motion | Mation List
Scene Index: 2 [~ Repest Save
1D[13]:39 ID[10] :214 — |
SetMation | Delete Test
Restare Get Fos Init Pos
NewScene  Paste | Select Al
g o [5Pos [DFos [oisp [Tory [port [~ [Scene Name[Frames [Tr.Timefms] |~
1D[141:120 G o 125 125 0 2 P00 | (Scene0 30 1000 =
i 47 s 0 2 pop Scene1 30 1000
= 8 s 0 2 Poo
IS 4 108 s 0 2 PoD
s 1 128 b 2 pop
s 2 2 o 2 Foo
F 43 a9 0 2 poo
5 163 3 0 2 Poo
s @ 141 0 2 pop
10 214 214 0 2 poo
11 1 126 E::I
12 43 49 0
i3 38 0 2 pop
14 128 128 0 2 pop
DI8]: 163 15 205 s b 2 Poo
10[4]: 108
¥ Detaut v v
0[9] : 141

Motion Building | Zero Setting

COM1 115200bps |16 wCks Scene_2 |dx'2 TotalFrm:90 Selected [2:2]

CREATOR_HUNO

move_arm]

Type in -88 and press Enter. Type in 89 for ID13.

WProgram Files#WHOBOBUILDERWsoftwareWMotionBuilderWProjects WHUNOWtestl. prj

Bl

ComPort  BaudRate

New Open Save All Save Az Config Download ROBO
- @ Clossport www RoboBuilder.net |1
Robot Configuration
[move_arm1 | Save As
Total Scene : 3 New Motion Mation List
Seene Index : 2 I~ Repeat Save
ID[13] :128 ID[10] : 214 - | - |
Set Motion Delete Test
Restore GetPos Init Pos
MewSoene  Pacte | Select Al
/ o [sFos [DFos [oisp [Tory [port [~ [Scene Name[Frames [Tr.Timefms] |~
Inj141:120 o iz 125 0 2 poo Sfseeneo 30 1000
1 179 179 2 PO:0 Scene_1 30 1000
El a8 = 2 PO:0
e + 1 e 2 oo
& 126 126 2 PO:0
& 72 72 2 PO:0
7 49 2 PO:0
& 163 2 PO:0
ERNE] 2 oo
(10 214 2 PO:0
11 126 2 PO:0
[12 49 2 PO:0
13 3 2 oo
[14 129 2 PO:0
ID[8] : 163 (15 205 2 PO:0
ID[4]: 108
[ Default ~ v
ID[9] : 121

Wiotion Buiding | Zero Sefting

COM1 115200bps |16 wiCKs Scene_2 [dx:2 TotalFrm:90 Selected [2:2]

CREATOR_HUNO

move_arm1

13) The scenes made until now are as below.

Scene_0 : Hole up the arms, 30 frames, 1 second
Scene_1 : Strech the arms to the sides, 30 frames, 1 second
Scene_2 : Bend the arms inside to the center, 30 frames, 1 second

In summary, the robot will hold up the arms and strech out the arms to the side and then bend the arms

inside to the center of the chest.

14) Now let's make the robot strech and bend the arms one more time.

Since the same motion is repeated, you can use copy and paste the previous scenes.
Drag the mouse and select Scene_2 and Scene_3. Right click the mouse.
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@ C:WProgram FilesWRHOBOBUILDERW softwareWMotionBuilderWProjects WHUNOWtestl. prj

New Open | SaveAl | Saveds | Config | Download | COMPOt BaudRate ROBO

COMi - @ ClosePart www.RoboBuilder.net LU
Fohot Confiouration
[move_arm1 | Save As
Total Scene : 4 New hotion | Motion List
Scene Index: 2 [~ Repest Save
1D[13]:39 ID[10] :214 — |
SetMation | Delete Test
Restare Get Fos Init Pos
NewScene  Paste | Select Al
o [sPos [DFos [pisp [Tory [port [~ [Scene Name[Frames [Tr.Timefms] |~
125 125 0 2 PoD Scene D 30 1000
i 47 s 0 2 pop Soen 30 1000
2 1@ 188 b 2 Poo
= 8 s 0 2 Poo
4 108 s 0 2 PoD
s 1 128 b 2 pop
s 2 2 o 2 Foo
F 43 a9 0 2 poo Delets
5 163 3 0 2 Poo
s @ 141 0 2 pop
10 214 214 b 2 poo
11 47 25 78 2 poo
h2 43 49 0 2 Poo
i3 38 0 2 pop
14 208 128 8 2 pop
15 205 s b 2 Poo
: 108
¥ Detaut v v
0[9] : 141
Mofion Buiding | Zero Setting
COMT 115200bps |16 wCKs CREATOR_HUNO move_arm] Scene_2 Idx:2 TotalFrm:120 Selected[2:3]

Choose Copy here.

15) Select the empty line below Scene_3 and right click the mouse to choose Paste/Insert.

C:¥WProgram Files¥ROBOBUILDERWsoftwareWMotionBuilderWProjectsWHUNOWiest]. prj

ComPort  BaudRate
New Open | Save Al | Saveds | Corfig | Download | oror A RO
COMT = @ ClosePort www.RoboBuilder.net (LU
Rohot Configuration
[move_arm1 | Save As
Total Scene : 4 Hew Motion | Mation List
Scene Index: 3 I~ Repest Save
1D[13] :39 1D[10] :214) T
Sethiation  Delete Test
Restore Get Pos Irit Pos
Wew Scene|  Paste | Select Al
o [sPos [D.Pos [Disp [Torg [Pon |~ [Scane Name|Frames [Tr Timefms] |~
125 125 0 2 FOD Scere0 30 1000
i 47e ra 0 2 oD Scene1 30 1000
2 183 e 0 2 POD Scene_2 30 {1000
= = 8= 0 2 oD Scere_3 30 1000
SR 4+ 8 0 0 2 oD oot
1D[5] : 5 s 12 1 0 2 oD p
Copy
5 72 72 o0 2 PO
LA O InitFos Overwrilg
= 83 183 0 2 oD Delete
s ¢ 141 0 2 oD
o 214 ;4 0 2 OO
1 12 @ w8 2 PO
12 43 43 0 2 oD
i3 38 3 0 2 oo
ID[3] : 88 14 129 2168 B8 2 POO
s 205 05 0 2 POD
ID[4]: 108
¥ Detautt v ~
Motion Building | Zero Setting
COM1 115200bps |16 wCKs CREATOR_HUNO move_arm] Scene_3 Idx:3 TotalFrm: 120 Selected([3:3]

As seen below, the Scene_2 and Scene_3 are pasted now.
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@ C:WProgram FilesWRHOBOBUILDERW softwareWMotionBuilderWProjects WHUNOWtestl. prj

New Open | SaveAl | Saveds | Config | Download | COMPOt BaudRate ROBO
COMi - @ ClosePart www.RoboBuilder.net LU
Fohot Confiouration
[move_arm1 | Save As
Total Scene : 6 New hotion | Motion List
Scene Index: 3 [~ Repest Save
1D[13]:39 — |
SetMation | Delete Test
Restare Get Fos Init Pos
NewScene  Paste | Select Al
o [sPos [DFos [pisp [Tory [port [~ [Scene Name[Frames [Tr.Timefms] |~
125 125 0 2 PoD Scene D 30 1000
i 47 s 0 2 pop Scene1 30 1000
2 1@ 188 b 2 Poo Scenez 30 1000
= 8 s 0 2 Poo Scene3 30 1000
IS 4 108 s 0 2 PoD
s 1 128 b 2 pop
s 2 2 o 2 Foo
F 43 a9 0 2 poo
5 163 3 0 2 Poo
s @ 141 0 2 pop
10 214 214 b 2 poo
11 15 38 88 2 Poo
h2 43 49 0 2 Poo
i3 38 0 2 pop
14 128 218 s 2 pop
15 205 s b 2 Poo
: 108
¥ Detaut v v
0[9] : 141
Mofion Buiding | Zero Setting
COMT 115200bps |16 wCKs CREATOR_HUNO move_arm] Scene_3 1dx:3 TotalFrm:120 Selected[3:3]

16) Add the last scene by following the step 11~12). The scene name is ‘Scene_6'.

= C:¥WProgram FilesWROBOBUILDERW softwareWMotionBuilder¥WProjects WHUNOWtestl. prj

ComPort BaudRate
New Open | Save Al | Saveds | Corfig | Download | oror A ROBO
COMT = @ ClosePort www.RoboBuilder.net (LU
Fohot Configuretion
[move_arm1 | Save As
Total Scene : 7 Hew Motion | Moion List
Scene Index: 6 I~ Repest Save
1D[13]:39 D[10] :214 — |
SetMotion | Delete Test
Restore Get Pos Init Pos
NewScene|  Paste | Select Al
i [sPos [D.Pos [Disp [Torg [Pon |~ [Soane Name|Frames [Tr Timefms] | ~
125 125 0 2 POO Scene0 30 1000
1 47 17w 0 2 poo Sceme_t 30 1000
2t e 0 2 Pop Scene2 30 1000
= s s 0 2 poo Scene 3 30 1000
DT 4 o8 s b 2 Pop Scenez 30 1000
0ys] : : s 1 128 0 2 Poo Scene_3 30 1000
s 72 2 0 2 poo
* 49 s 0 2 poo
s 183 53 b 2 Poo
s @ 91 0 2 Poo
10 214 214 0 2 Poo
11 s 3 0 2 pop
h2 48 a8 0 2 Poo
[Dlgile &9 8 13 33 33 0 2 oo
14 26 28 0 2 poo
15 208 s 0 2 poo
1D[4]:_108
[ Detout v v
0[9] : 141
Matiar, Buiking | Zero Setting
COM1 115200bps |16 wCks CREATOR_HUNO mave_arm Scene_f dx:b TotalFrm:210 Selected[6:6]

17) It is helpful for the robot to move stably that you set the last scene ends with the initial posture. Click
Scene_6 and right click the mouse to choose InitPos.

= C:¥Program FilesWROBOBUILDERWsoftwareWMotionBuilderWProje cisWHUNOWtest] . pri M=
ComPort BaudRate
New Open | Save Al | Saveds | Corfig | Download | oror A ROBO
COMT = @ ClosePort www.RoboBuilder.net (LU
Robut Confiouration
[move_arm1 | Save As
Total Scene : T Mexw Motion | Motion List
Scene Index : & I Repeat Save
ID[13] :39 ID[10] :214 — |
Set Motion Delete Test
Restore Get Pos Init Pos:
Mew Scene Paste Select All
o [sPos [D.Pos [Disp [Torg [Pon |~ [Scane Name|Frames [Tr Timefms] |~
125 125 O 2 PO:O Scene_0 30 1000
1 179 179 0 2 PO.O Scene_1 30 1000
> 13 12 0 2 poo scene2 0 1000
3 88 88 0 2 PO:0 Scene_3 30 1000
1D[15]:205 4 108 108 O 2 PO:0 Scene_2 30 1000
ID[5]: 126 S 126 126 O 2 PO:O Scene_3 30 1000
i s 72 72 0 2 pao
| P o4s 42 0 2 pao Insert
Lopy
ID[6] : 72 2 183 163 O 2 PO:0 Pacte >
g &l 141 141 o 2 PO:O —
10 214 214 0 2 PO.O Dolet
1 @ 0 2 pao =e
12 43 49 0 2 PO:0
13 33 39 o 2 PO:0
14 218 216 0 2 PO:O
s 205 25 0 2 poo
1D[4]: 108
¥ Detaut ~ ~
D[9] : 141
COM1 115200bps |16 wCKs  [CREATOR_HUNO move_arm| Scene_6 [dxi6 TotalFrm:210 Selected[5:6]
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As seen below, the destination position of the Scene_6 is initial posture.

= C:¥WProgram FilesWROBOBUILDERW softwareWMotionBuilder¥WProjects WHUNOWtestl. prj

ComPort  BaudRate

Mew Open Save Al | Saveds  Confiy | Download ROBO
COMT = @ ClosePort www.RoboBuilder.net (LU
Rohot Configuration
[move_arm1 | Save As
Total Scene : 7 Hew Motion | Mation List
Scene Index: 6 I~ Repest Save
1D[13] :39 1D[10] :214) T
Sethiation  Delete Test
Restore Get Pos Irit Pos
Wew Scene|  Paste | Select Al
o [sPos [D.Pos [Disp [Torg [Pon |~ [Scane Name|Frames [Tr Timefms] |~
125 125 0 2 P00 | ([ScensedD 30 1000 =
i 47e ra 0 2 oD Scene1 30 1000
2 183 e 0 2 POD Scene_2 30 {1000
= = 8= 0 2 oD Scere 3 30 1000
4+ 8 0 0 2 oD Scere2 30 1000
s 12 1 0 2 oD Scere_3 30 1000
5 72 72 o0 2 PO [1000
F 48 4 0 2 PO
= 83 183 0 2 oD
s ¢ 141 0 2 oD
0 214 1 sz oo
1 3 79 |2 oo
12 43 43 0 2 oD
CEER EEE e
e 218 fos a3 |2 oo
D[8] : 163 s 205 05 0 2 POD
ID[4]: 108
¥ Detautt v ~
D[9] : 141
hiotion Building | Zero Sstting
COM1 115200bps |16 wCKs CREATOR_HUNO move_arm] Scene_6 Idx:B TotalFrm:210 Selected([6:6]

18) Click button to save the motion file ‘move_arm1.rbm’.

WProgram FilesWROBOBUILDERW softwareWMotionBuilderWProjectsWHUNOWtestl. prij

ComPort BaudRate
My CpeEn Save all Save A5 Config Drovvenloazc ombe au ROBO
COM1 w @ ClosePort www.RoboBuilder.net SIS
Fobot Configuration
| move_arm1 | Save As
Total Scene : 7 Meww Motion | Motion List
Scene Index: 6 [ Repeat Saye
ID[13] :39 ID[10] : 214 123
Set Motion Delete Test
Restore Get Pos Init Pos:
Mew Scene Paste Select All
ICr S.Pos |D.Pos |Disp |Torq ‘Port |: Scene.Name|Frames|Tr Timelms] | ~
H : H1 23 123 0 2 PO:O S a 30 1000
1D[14] :218 ID[11] :38 . =
1 173 178 0 2 PO:0 scene_1 30 1000
2 199 199 0 2 PO:O Scene_2 30 1000
3 a8 a3 o 2 PO:O Scene_3 30 1000
1D[15] : 205 4 108 108 0 2 PO:O Scene_2 30 1000
5 126 126 |0 2 PO:0 Scene_3 30 1000
7 48 49 o 2 PO:0
os1: 72 ¥ iop1g: 179 8 63 |83 10 |2 |
i 9 141 14 0 2 PO:0

% When you save the file, the RBC control box has to be connected and the com port is open. It fails to
save the file if the communication between PC and RBC has a problem.

19) Let's test the created motion. Click [Select All button and click [Tes{ button.

5.2. Example Programming B: Bend and straighten the knees(method c)
Let's use method ¢ (motion teaching method) and make the robot bend and straighten the knees.

1) Follow chapter 5.1 1~8) and create a motion named ‘bend_knee’. Connect the com port..
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WProgram FilesWHOBOBUILDERW SoftwareWMotionBuilderWProjectsWHUNOWt!estl. prj

New Gpen Save sl | Saveds | Config | Downloay | COMPOrt BaudRate ROBO
COMI  w i ) www.RoboBuilder.net (L3
Fobot Confiouration
[bend_knee | Save As
Total Scene : 1 New Motion | Mation List
Scene Index: 0 I™ Repest Save
1D[13]:199 1D[10] :51 —
SetMotion | Delete Test
Restore Get Pos Init Pos
New Scene|  Faste | Select Al
d \ 0 [srPos [DPos [Disn [rorg [Pon |~ [Soene Neme|Frames [T Timefms) | ~
10141205 < 135 125 P 0 000
: \ : 1 e Te 2 |poo
2 199 199 PG
] PG
Ry 4 108 108 2 |poo
10[5]: 12| s 12 126 2 |poo
| 5 7z 72 2 P00
| 7 las as 2 |poo
ois1: 72 5 153 183 2 [P0
2 ERE T PG
10 st st 2 |poo
1 e a7 2 |poo
12 48 43 2 |poo
IDU7] R 8 13 193 198 2 |poo
14 205 205 2 [P0
D[] : 163 15 205 205 2 [P0
1D[4]: 108
v Detaut v ~
D[] : 141
Motion Building | Z8ro Sefting
COMT 115200bps |16 wCKs CREATOR_HUMO bend_knee Scene_ 1dx:0 TotalFrm:30

As seen above, the Disp. Of all WCK modules are set to zero.

2) Click button and this window appears.
% Motor Enable E]@@

1DI0] ~
VI (D[]
v/ I0[2]
/(03]
ID{4]
IDIs]
v I0[6]
v (0[7]

18] [v Check Al
ID{10]
IDi11] 3 Floese |

In this window, you select the wCK modules that you want to adjust.
When the robot bend its knees, the robot will fall back if it bend only the knees. Therefore, select the six IDs
so that it can flexibly bend its ankles and hip joints together.

3) If you click button, you can see the selected six wCK modules are loose so that you can adjust its
posture with hands.
Touch and adjust the robot so that it bend its knees and stand straight upward. Then click and you
will see the data changed as shown below.
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Program FilesWROBOBUILDERW SoftwareWMotionBuilderwProjects WHUNOWtestl. prj

ey Cpen Save Al | SaveAs Config | Download ComPort ~ Baud

Fobot Gonfiguration
[bend_knee | Save As
Total Scene : 1 New Motion | Metion List
Scene Index: 0 [~ Repest Save
ID[13]:199 1D[10] :51
SetMotion | Delete Test
Restore Get Poy Init Pos

% NewScene|  Paste | Select &l

ROBO
Contl - = @ ClozePart www.RoboBuilder.net [LLES

Name|Frames [Tr Timefms] | ~

0 [sPos [DPos [Disp [Torg [Pot [~
125 125 0 2 |POO

1 e fiso s |z poo
2 199 s 50 |z Poo
ERC = P
4 o3 08 0 2 |poo
s 2 126 0 2z |poo
s 72 Bz = |z |roo
7 a8 P a7 |z |poo
il : \ o 53 a3 20 |z Poo
2 9 41 4 0 oz [Poo
1o st st o 2 |poo
1 47 47 0 2z |poo
12 48 48 0z [POD
DUEE & 13 188 198 0 2 |PoD
14 205 205 0z [Poo
D[] : 113 15 205 205 0z [Poo
1D[4]: 108
¥ Detauit > ~

D[] : 141

Motion Building | Zero Setting

COM1 115200bps 16 wCKs CREATOR_HUNO bend_knee Scene_l [dx:0 TotalFrm:30

% Caution : In case communication error occurs during the Capture (unplugged cable, control box power
off etc), the MotionBuilder may not work properly. If the program window expands press Alt+F4 to

close the program. Check the communication status and try again.

o C:WProgram FilesWHOBOBUILDERWSoftwareWMotionBuilder®Projects WHUNOWestl. prj

ComPort  BaudRate

New Open el e L == — oo RoboBitder et B
Fobot Confiouration
[bend_knee | Save As
Total Scene : 2 New Motion | Mation List
Scene Index: 1 I Repeat Save
1D[13]:199 ID[10] :51
SetMotion | Delete Test
Restore Get Pos Init Pos
New Scene|  Paste | Select Al

ES Pos [D.Pos [Disp [Torg [Pot |~ [Soene Name|Frames [1r Timefms] | ~

125 125 0 2 P00 - [Scened 30 1000 =
1 e 60 0 2 poo
z 243 249 0 2 po0
3 111 111 0 2 oo
4 108 108 0 2 oo
= 1% 12 0 2 poo
6 82 32 o0 2 oo
2z z o 2 oo
5 143 143 0 2 oo
o 14 141 0 2 oD
o st st 0 2 oo
11 47 47 0 2 poo
2 43 43 0 2 oo
13 193 188 0 2 oo
14 205 205 0 2 PoD
0[] : 143 15 208 205 0 2 PoD

1D[4]: 108
v Detaut v v

D[] : 144

Motion Building | Zero Setting

Scene_] Idx!1 TotalFrm:60 Selected[1:1]

COM1 115200bps |16 wCks CREATOR_HUNO bend_knee

4) Click button and add a scene. Use key or the mouse to choose the added second scene.

5) Let's capture the robot when it straighten the knees. Click button and select the same six IDs( 1, 2,

3, 6, 7, 8). Touch and adjust the robot to make it straightent the knees and stand straight upward. Click

button then you will see the data changed as shown below.
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o C:WProgram FilesWROBOBLUILDERWS oftwareWMotionBuilderWProjects WHUNOWtestl. prj

New Gpen Save sl | SaveAs | Config | Downioad | SOMPOrt BaudRate ROBO
o~ @ ClosePort www.RoboBuilder.net [JJLES
Fobot Confiouration
[bend_knee | Save As
Total Scene : 2 New Motion | Mation List
Scene Index: 1 I Repesat Save
ID[13] :199 1D[10] :51 —TrT
SetMotion | Delete Test
Restore cet i Init Pos
New Scene|  Faste | Select Al
0 [sPos [DPos [Disn [rorg [Pon |~ [Soene Name|Frames [T Timems] | ~
1D[14]:205 125 125 0 2 P00 |Scens0 30 1000 =
2 249 o 69 |2 |Poo
3 1 ps_ e |z Poo
S 4 o3 08 0 2 |poo
s 2 126 0 2z |poo
5 m2 s s |z [roo
I 4 m2 |2 Poo
o 143 73w |z Poo
9 41 4 0 oz [Poo
1o st st o 2 |poo
1 47 47 0 2z |poo
12 48 48 0z [POD
13 183 18 0z [Poo
14 205 205 0z [Poo
15 205 205 0z [Poo
1D[4]: 108
v Detaut ~ v
D[] : 141
Motion Building | Zero Setting
COMT 115200bps |16 wCKs CREATOR_HUMO bend_knee Scene_1 Idx:1 TotalFrm:E0 Selected[1:1]

14~15) copy and paste the Scene_0 and Scene_1.

C:¥Program Files¥ROBOBUILDERWSoftwareWMotionBuilder#ProjectswWHUNOW1astl . prj

ComPort  BaudRate
New Open | Save Al | Saveds | Config | Downlomd | Coror A ROBO
COMT = @ ClosePort www.RoboBuilder.net (LU
Rohot Configuration
[bend_fnee | Save As
Total Scene : 2 Hew Wotion | Mation List
Scene Index : 0 I~ Repeat Save
1D[13] :199 1D[10] :51 T e
SetMation  Delete Test
Restore GetPos Irit Pos
New Scene| Paste | Select Al
5Pos |DPos |Disp [Torg [Port |~ [Scene Name|Frames [Tr.Timefmes] | ~
125 128 0 2 POD - 10
1 479 te0 a9 2 oD e
2 193 223 =0 2 oD Ee
5 s 111 233 2 oo
Past 3
4 08 s 0 2 OO )
InitPos
5 1 1% o0 2 PO Delete
5 72 @ 2 2 PO
F 43 2z a7 2 oD
= 83 14z 0 2 oo
s ¢ 141 0 2 oD
o st st 0 2 oo
1 47 47 0 2 PO
12 43 4 0 2 PO
13 a3 {sa 0 2 oD
ID[3] : 88 14 205 w8 0 2 PO:0
ID[8] : 163 @ hs 205 s 0 2 oo
@ 1D[4]: 108
¥ Detautt v v

D[9] : 14

Motion Buiiding | Zera Setting

COM1 116200bps |16 wiCks CREATOR_HUNO bend_knee Scene_01dx:0 TotalFrm:60 Selected [0:1]

C:WProgram FilesWHOBOBUILDERWSoftwareWMotionBuilder#WProjects WHUNOWtestl . prj

ComPort  BaudRate

New Open Save Al | Saveds | Config | Download ROBO
COoMt - - @ ClosePart www.RoboBuilder.net UL
Fobot Confiouration
[bend_knee | Save As
Total Scene : 2 New Motion | Mation List
Scene Index: 1 I Repeat Save
1D[13] :199 1D[10] :51
SetMotion | Delete Test
Restore Get Pos Init Pos
NewScene|  Paste | Select Al
i [sPos [D.Pos [Disp [Torg [Pon |~ [Soane Name|Frames [Tr Timefms] | ~
o sza 125 0 2 P00 |Scens0 30 1000 E
i e 21 w1 2 poo Scene_1 30 1000
2 249 0 8 2 PO M
: 1 s 26 2 pao Insert
4 108 108 0 2 oo Copy
] »
s s 0 2 oo %
& = o |48 2 00 InitPog vefiite
Delete
2 e sz 2 Poo
5 143 173w 2 poo
s 1@ e 0 2 poo
o st st 0 2 pop
1 7 w7 0 2 poo
h2 43 a5 b 2 Poo
13 e 188 b 2 Pop
10[3] : 111 14 205 s 0 2 poo
hs 205 5 0 2 Poo
1D[4]: 108
v Detaut v v

Motion Building | Zero Setting

COM1 115200bps |16 wCks CREATOR_HUNO bend_knee Scene_] Idx!1 TotalFrm:60 Selected[1:1]

6) Now two scenes have been completed(bending the knees, straightening the knees). Now let's copy and
paste the two scenes so that the robot can repeat the knee bending motion.

As explained in chapter 5.1
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1 C:#WProgram FilesWHOBOBUILDERWSoftwareWMotionBuilderWProjects WHUNOWestl . prj A=

ComPort  BaudRate

ROBO
COoMt - - @ ClosePart www.RoboBuilder.net UL

e Open Save Al | Save A3 Config | Download

|
[bend_knee | Save As
Total Scene : 4 New Motion | Mation List
Scene Index: 1 I Repeat Save
1D[10] :51
SetMotion | Delete Test
Restore Get Pos Init Pos
NewScene|  Paste | Select Al
o [sPos [D.Pos [Disp [Torg [Pot |~ [Soene Neme|Frames [Tr Timefms] | ~
125 125 0 2 P00 [Scene0 30 1000 B
i e 21 w1 2 poo Scene_1 30 1000
2 249 0 8 2 PO
3 111 s w2 Poo
wirey o0s 4 108 05 0 2 Pop
s 18 128 b 2 pop
5 sz 43 s 2 Poo
2 e sz 2 Poo
5 143 173w 2 poo
s 1@ e 0 2 poo
o st st 0 2 pop
1 7 w7 0 2 poo
h2 43 a5 b 2 Poo
13 e 188 b 2 Pop
B [0(31: 111 14 205 s 0 2 poo
0[8] : 143 % - hs 205 5 0 2 Poo
1D[4]: 108
¥ Defaut v v
0[9] : 141
COM1 115200bps |16 wCKs CREATOR_HUNO bend_knee Scene_l Idx:1 TotalFrm:E0 Selected[1:1]

7) Let's add the last scene of initial posture. As explained in chapter 5.1 16~17) click button to add
a new scene. Right click the mouse and choose InitPos.

o C:¥Program FilesWHOBOBUILDERWSoftware¥MotionBuilder®ProjectsWHUNOWestl. prj

New Open Save Al | Saweds | Cofig | Downlosd | COMPOTt  BaudRate ROBO.
COM1 - - @ ClosePort www.RoboBuilder.net (L
[bend_knee | Save Az
Total Scene : 5 New Motion | Mation List
Scene Index: 4 I~ Repest Save
Sethiotion | Delete Test
Restore Get Pos Init Pos
New Scene|  Paste | Select Al
o [sPos [DPos [pisp [Tory [port [~ [Scene Name[Frames [Tr Timefms] |~
125 125 0 2 P00 [scene 0 30 1000 E]
h 2 2t 0 2 oo Scens 1 30 1000
2 180 80 0 2 oD Scens0 30 1000
3 8 85 0 2 oo Scene_1 30 1000
Lo
101151 :205 g 4 108 108 0 2 oD et
= 1 128 0 2 oo o
6 43 43 0 2 poo =0PY
Paste »
F 8¢ 84 0 2 poo
s 173 173 0 2 oo
Del
¢ 1w w1 0 2 oo
0 st st 0 2 oo
11 47 47 0 2 oD
12 43 49 0 2 poo
13 108 199 0 2 poo
: 14 205 205 0 2 oo
1D[8] : 173 2 15 205 s 0 2 oo
: 108
¥ Defaut v v
D[] : 141
Mofion Buiding | Zero Setting
COMT1 115200bps |16 wks CREATOR_HUNO bend_knee Scene_4 Idx:4 TotalFrm: 150 Selected[4:4]

8) Click button and save the created motion ‘bend_knee.rbm’. If you click
and ‘bend_knee.rbm’ are all saved.

button, the ‘testl.prj’

9) Let's test the created motion. Click button and click [Tesf button.
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5.3. Changing the speed of a motion

In previous chapters, the frame and transition time were default values(frame 30, transition time 1000ms). In this
chapter, let's study how to change frame and transition time.

1) Let's change the speed of the motion ‘bend_knee.rbom’ that we created in the previous chapter. Run
MotionBuilder and click button to open the project ‘testl.pry.

2) Click button and double click ‘bend_knee’.
owestion -] X |

ComPort  BaudRate

ROBO
COM1 - @ OpenPort | ScarPort | www.RoboBuilder.net (SIS

New Open Save Al | Saweds | Confi

Fabat Confiduration

= Save As
Motion Management @ o Wation | Mation List

[ Mation Name Adl to Project ot Motion | Delets e
mave_am1
Onento Edt wScene|  Paste | Select Al

en Naime | Frames [Tr Time[ms] | ~
Remawe from Praject

Hesder File Format gl

W FrTan 5 ene_2 30 1000

ene_3 30 1000
Creste Heacler Filz J ene_2 30 1000
totion Infomatiorn ene_3 30 1000
ene &30 1000

Save

1D[13] :199

Motion Hame : bend_knee

Hum of Frame | 150

Hum of Scene |5

lion Time | 5000 ms

L glose

ID[8] : 163
Nt/
ID[4]:_108
v Detaut = 3
ID[9]: 141
Mot Connected |16 wCKs  |CREATOR_HUNO move_arm| Scene_(l1dx0 TotalFrm:210

The data for ‘bend_knee.rbm’ appear. Connect RoboBuilder to PC and open the com port.

¥WProgram Files¥¥HOBOBUILDERWSoftware¥¥MotionBuilder#Projects#WHUNOYtest] . prj [T"E\&\
Mew Cpen Save Al | Saweds | Cofig | Downlosd | COMPOTt  BaudRate ROBO
comt www.RoboBuilder.net [
Robot Configuration 5
[bend_knee | Save Az
Total Scene : 5 Hew Motion | Mation List
Scene Index: 0 I~ Repest Save
ID[13] :199 ID[10] :51 |
Set botion | Delete Test
Restore Get Pos Irit Pos:
Mew Scene|  Paste | Select Al
5Pos [DPos [Disp [Torg [Pot |~ [Scene NamelFrames [1r.Timefms] | ~
125 125 0 2 POD Scene 0 |30 1000
1 178 160 13 2 PoD Scene 1 30 1000
2 198 3 s0 2 PoD Scene 0 30 1000
8 111 23 2 Pon Scene1 30 1000
4 108 08 0 2 POl Scene 4 30 1000
s 1z 126 0 2 POD
e 72 @ 20 2 pon
7 49 2 47 2 poD
5 163 143 20 2 POD
s a1 141 0 2 Pod
0 ¢ st 0 2 Pod
11 47 47 0 2 Pl
12 49 49 0 2 oD
13 199 183 0 2 poD
14 205 205 o 2 FoD
D3] : 163 15 205 205 o 2 Pon
ID[4]: 108
¥ Defauit v ~
D[9]: 141
Motion Building | Tero Setting
COM1 115200bps |16 wiCKs CREATOR_HUNO bend_knee Scene_0 Idx:0 TotalFrm:150

3) You can see the frame 30, Transition time 1000ms in the scene editing are.
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4)

5)

BEX

! ROBO
www.RoboBuilder.net (L

Save Az
Pesn: hotion | hiotion List
eat Save
Set Motion Delete Test
Pos
Mews Scene|  Paste Select Al
# |Scene Mame(Frames |Tr.Time[ms] |
Scene_1 0 1000
Scene_0 0 1000
Scene_1 0 1000
Scenc_4 0 1000

1
1
1
1
1
1
1
1

Let's increase the speed of Scene_0. Double click the scene.

jectsWHIUNOWtest]. prj

Fox

dRate
ROBO
@ ClosePort www.RoboBuilder.net [

Save Az
5 Mewy Motion | Motion List
[] [ Repest Save
Set Motion Delete Test
Get Pos Init Pos:
hew Scene Paste Select Al

Yos |Disp (Torg |Port A

5

1}
a
1
E

0

o
2

Scene.Name|Frames [Tr.Timelms] | ~

2 FO:O =
-19 2 Po:0 Scene_1 30
0 2 PO:0 Scens_0 30
32 FO.O Scene_1 30
2 Po:0 Scene_4 30

0

1000
1000
1000
1000

The scene’s property window appears. Input 25 for the Number of Frame and 500 for the Transition Time
and click @ The frame ranges from 1 up to 100 and the minimum transition time per frame is 20ms.
Therefore, the transition time is affected by frame number and ranges from 20 up to 6000ms. (refer to
chapter 1.3 for detail)

% If the Number of Frame is 30, the Transition Time should be more than 600 (30 x 20 = 600). Therefore
you can not change it to 500 without changing the Transition Time first.

Scene Mame

‘Scene_ﬂ

Mumber of Frame  Transtion Time [ms]

25 4| ool

W OK

x Cancel

B
|

As shown in the screen below, the frames and transition times for all scens are changed to 25 and 500
respectively.
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o C:WProgram FilesWHOBOBUILDERWSoftwareWMotionBuilder®Projects WHUNOWestl. prj

New Open Savesl | Savess | Confiy | Downioag | SOMPOrt BaudRate ROBO
COMT  w @ ClosePart www.RoboBuilder.net [LLL
Fobot Confiouration
[bend_knee | Save As
Total Scene : 5 New Motion | Mation List
Scene Index : 4 [~ Repest Save
1D[13]:199 ID[10] :51
SetMotion | Delete Test
Restore Get Pos Init Pos
New Scene|  Paste | Select Al
i [sPos [D.Pos [Disp [Torg [Pon |~ [Soane Name|Frames [Tr Timefms] | ~
125 125 0 2 P00 - [ScenedD 25 500 =
i 2 re 2 2 poo Scene_1 25 (SO0
z 10 199 13 2 oD Seene D 25500
3 85 88 3 2 PoD Scene_1 25 (500
R 4 108 108 0 2 oo
= 1% 12 0 2 poo
6 43 72 2 2 oo
P 8 43 3 2 oo
s 173 163 0 2 poD
o 14 141 0 2 oD
o st st 0 2 oo
11 47 47 0 2 poo
2 43 43 0 2 oo
13 193 188 0 2 oo
14 205 205 0 2 PoD
15 208 205 0 2 PoD
1D[4]: 108
v Detaut v ~
Motion Building | Zero Setting
COMT 115200bps |16 wCKs CREATOR_HUNO bend_knee Scene_4 |dx:4 TotalFrm:125 Selected(4:4]

button and click

6) Let's test the changed motion. Click
Now.

button. You can see the motion is faster
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6. Merging motion files

This chapter explains how to merge multiple motions.

6.1. move_arml.rbm + bend_knee.rbm

Let's combine ‘move_arml.rbm’ and ‘bend_knee.rbm’ to make a new motion ‘mergel.rbm’.

1) Run MotionBuilder and click button to open the project ‘testl.prj..

2) Click button.

AER

. | ComPort  BaudRate

Mew Open Save Al | Sawe s | Confi ROBO
COMT  w @ OpenPort | ScarPort www.RoboBuilder.net [LITLS
L Sl
|mwejrm1 H Save As
P Hew hotion | Mation List
New Motion Save
1D[13]:199
Motian Name Sethotion  Delete
[merget ] Mew Scene|  Paste | Selectal

b ] Fie Path fScene ame |Frames [Tr. Timefms] | ~
101141 :205 NN} [cragram Files ROBOBULDER Softwar eibtotionBilier Projects]  Browse J

frene 1 30 1000
feene 2 30 1000

Giain Setting 1D b 0 o
o +| ¥ Enable Setting I~ Encble Extemal Port

Jscene 2 30 000
PlGain DGain 1Gain feene 3 30 1000

| - | 1] 3 fcene 6 30 1000
Set Gain Set Al

Author Iroboll

Mation Corfigurations

ID[15]:205

Email Address |vww.robuilder.net

serial Code

X

15 205 05 0 0 PoO

D[] : 163

ID[4]: 108
v Default v v
Dj9] : 121
Not Connected |16 wiCks CREATOR_HUNO move_arm1 Scene_0 1d«:0 TotalFrm:210

Set the Motion Name as ‘mergel’ and click @ button. If the new scene window appears, leave the default
values and click [OK] and then connect com port.

Program FilesWHOBOBUILDERW Software’

New Cpen Save Ml | Save s | Config ROBO
www.RoboBuilder.net [[LI
Rohot Configurstion
[merge1 | Save As
Total Seene : 1 Hewy Mation | Motion List
Scene Index: 0 I Repeat Save
ID[13] :199 1D[10] :51 T
SetMation  Delete Test
Restore GetPos Irit Pos
Wew Scene|  Paste | Select Al
o |sPos [pPos [Disp [Torg [pot |~ jame|Frames [Tr. Time[ms] | ~
125 125 0 2 FOD
i 478 t7a 0 2 oD
2 s s 0 2 oD
: s @ 0 2 POD
D115 :205 a4 ’ 4 M08 108 0 2 POD
ID[5]: 126 : s 1% 1% 0 2 oo
| 6 72 2 0 2 P00
| 7 49 43 0 2 PoO
is1 - 72 5 63 63 0 2 OO
i @ M4t qa1 0 2 POD
o st st 0 2 PO
11 47 47 0 2 oD
2 49 43 0 2 oo
13 83 138 0 2 oo
14 205 s 0 2 oD
ID[8] : 163 s 205 s 0 2 oD
1D[4]:_108
¥ Defaut v v
D[9] : 141
Mofion Buiding | Zero Setting
COMT1 115200bps |16 wks CREATOR_HUNO mergel Scene_0 Idx:0 TotalFrm:30

3) Click [Save All button to save ‘testl.prj' and ‘mergel.rom’.
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4) Click button and double click ‘move_arm1’.

Motion Management f'5_<|

Iotion Mame Add to Project
bend_knﬂ Open to Edt
mergel

Remove from Project

Heacdler File Format
ME_FMT#1 -

Creste Header File |

tation Infomation

Motion Hame : move_arm1

Hum of Frame | 210
Hum of Scene |7

Transition Time | 7000 ms

j'L Cloze

5) Click [Select All button and select all scenes of the ‘move_arml.rbm’. Right click the mouse and choose
Copy.

i |D.Poz |Disp |Tory (Port # |Scene Mame(Frames |Tr Time[ms] | &
125 0 2 Pmd ! E
17 0 2 FO:O
199 0 2 PO:0
&3 1) 2 PO:O
108 0 2 PO:0
126 0 2 PO:O
72 o 2 PO:0 E &) il E:

49 0 2z POO InitPos
183 0 2 PoD Delete
441 n o oA

6) Click button and double click ‘merge1’.

g ‘D.Pos |Disp |Torq |Pnrt |4\ |Scane.Name|Frames |Tr.Time[ms] | »~
125 0 2 PO:0 = |Scene_0 a0 1000
173 0 2 PO:0
199 0 2 PO:0
a3 o 2 PO:0

Click the second line and right click the moush to choose Paste-Insert.

=3 |D.Pos |Disp |Torq |Por‘t |A Scens Name|Frames |Tr.Time[ms] |A

125 0 2 po0 | =|scemen 30 1000 =
198 0 2 Pao ?Sen
83 o 2 PO.O =00y

InitPos Overwtite
126 0 2 PO:O

Delets
72 o 2 PO:O
49 1) 2 PO.O

As seen below, the scenes of ‘move_arml.rbm’ have been added to ‘mergel.rom’.

s |D Pos |Disp ‘anq |Pnrt |4\ |Scene Name|Frames |Tr Time[ms] | )
125 0 2 poo = =
173 0 2 PO:O
199 0 2 PO:O
&) 0 2 PO:0
108 0 2 PO:0
126 0 2 PO:O
T2 0 2 PO:O
49 o 2 PO:0
163 0 2 PO:O
141 0 2 PO:O

7) Click button to save the 'merged.rbm.
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8) Click button and double click ‘bend_knee’.

[ wotion Name

Addd to Project

move_armd

mergel

Open to Edt
Remove from Project

Heacdler File Format
ME_FMT#1 -

Creste Header File |

tation Infomation

Motion Hame : bend_knee

Hum of Frame | 150

Hum of Scene 5

Transition Time | 5000 ms

j'L Cloze

9) Click Select All to select all scenes of ‘bend_knee.rbm’. Right click and choose Copy.

s |D.Pos Disp |Torg (Port

125 0 2 PO

17 22 2 POO
198 19 2 PO:O
83 3 2 PO
06 0 2 POO
126 0 2 PO:O
72 29 2 PO
43 -2 POO
163 <0 2 PO:O
141 0 2 PO

~

Scene Mame |Frames Tr Time[ms]

10) Click button and double click ‘merge1’.

s |D Pos |Disp |anq |Pnrt |

-

Scene NamE|Frames |Tr Time[ms] | Lad

125 0 2 PO:0

178 0 2 PO
198 0 2 PO:0
a8 0 2 PO:0
08 0 2 PO:0
126 0 2 PO:0
72 1} 2 PO:0
49 0 2 PO:0
163 0 2 PO:0

Click the next line of the last scene of ‘mergel.rbm’. Right click the mouse to choose Paste-Insert.

Scens_0 30 1000
Scene_0 30 1000
Scene_1 30 1000
Scene_2 30 1000
Scene_3 30 1000
Scens_2 30 1000
Scene_3 30 1000
Scene_E 30 1000

= ‘D.PUS |Disp |Turq |Pur1 |

~

Scene.Name|Frames |Tr.Time[mS] | ~

125 0 2 FO:0

179 0 2 PO:0
193 0 2 PO:0
&g o 2 P00
08 0 2 PO:0
126 0 2 PO:0
T2 i} 2 PO:0
43 1} 2 PO:0
163 0 2 PO:0
14 0 2 P00
B 163 |2 PO:0
47 a 2 PO:0
43 i} 2 PO:0
199 160 2 P00

As shown below, all scenes of ‘bend_knee.rbm’ have been added to ‘mergel.rbom’.

Scene_0 a0 1000
Scene_0 30 1000
Scene_1 30 1000
Scene_2 30 1000
Scene_3 30 1000
Scens_2 30 1000
Scene_3 30 1000
Scene_B 30 1000

InitFos Over%e

Delete ||




the ‘move_arml.rbm’ and 'bend_knee.rbm’ are merged now.
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s [opos [pisp [torg [pat [~ [Scene.name|Frames [r Timeimsy |~
125 0 2 PO0 | = |Sceme_d 30 1000 =]
173 0 2 PO:O Scens_0 a0 1000
199 0 2 PO.O Scene_t 30 1000
a3 o 2 PO:O Scene_2 30 1000
108 0 2 PO.O Scene_3 30 1000
1260 2 PO:O Scene_2 30 1000
T2 o 2 P00 Scene_3 30 1000
49 o 2 PO:O Scene_6 30 1000
1683 0 2 PO:O e 2
40 2 PO:O
a1 -163 2 PO.O Scene_0 25 300
47 q 2 PO:O Scene 1 25 =00
49 o 2 PO.O Scene_4 25 500
199 160 |2 PO:O
11) Click button to save ‘mergel.rom’.
12) Let's test the merged motion. Click |Select All button to select all scenes and click buttion. You can see
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7. Using the wheel mode of wCK module

This chapter explains how to use the 360 degree wheel mode of wCK module.

7.1. Adding a turning shield to HUNQO’s left arm

Let's modify the left arm of HUNO so that a 360 degree turning shield can be installed.

1) Disconnect ID12 wCK module from HUNO as below.

g

3) Anew project for non-standard robot need to be created in order to use the wheel mode. Click button.

New Project |z|

Project Mame

Ihuno_wheeh

Project Path
IC:\Pngram Files'ROBOBUILDERSoftweare hotion

Robat Platform User Level
ICreator Cthers j IPeressionaI j

¢ OK | x Cancel |
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4) Set the Project Name as ‘huno_wheell’ and click button to set the save path. Choose ‘Creator

Others’ for Robot Platform and click [OK] to finish.

ComPort  BaudRate

ey Open Save Al Save Az Config

FRobot Configuration

ROBO
COMT = @ OpenPort | ScarPort www.RoboBuilder.net (LU

| New_Motion

‘ Save Ax

Total Scene : 0

Scene Index : 0 I Repeat

Restore Get Pos Init Pos

Hew hation| Mation List
Save
Set Motion Delete Test

Mew Scene Paste Select All

¥ Defaul:

o [SPos [D.Pos [Disp [Torg [Pot |~ [Scene Name]Frames [Tr.Timeims] | ~

Motion Buiiding | Zera Setting

Mew_Motian

Mot Connected |0 wCKs CREATOR_OTHERS

% Standard platform robots(HUNO, DINO, DOGY) don't support the 360 degree wheel mode.

5) As explained in chapter 5.1 3~5), add 16 IDs in the Config window.

=1

P C:WProgram FilesYWHBOBOBUILDERWSoftware¥iotionBuilder#Projects WHUNOWhuno_wheel1.prj
Mew Cpen Save Ml | Save &s || Config ComPort  BaudRate ROBO
COM1 - @ OpenPort | ScarPort | www.RoboBuilder.net (SRS
Rahet Configurstion
[Wew_mation | Save Az
Total Scene : 0 Heswy Mation | Motion List
Q0000 == .
ID[0]: 127 ID[1]: 121  ID[2]: 127  ID[3]: 127  ID[4]: 127
Set botion | Delete Test
Restore Get Pos Irit Pos:
Mew Scene|  Paste | Select Al

@ @ @ 5Pos |DFPos |Disp |Torg [Port | & [Scene Name|Frames [Tr Timefms) | &
ID[51: 127 ID[61: 127  ID[71: 127  ID[81: 127  ID[A]: 427 12 127 0 0 PoD

1 127 127 0 0 PoD
00000 it

127 127 0 0 Pon
ID[10]:127  ID[M]:121  ID[12]:127  ID[13]:127  ID[14]:127 o hw w0 0 lreo

= 1w 1w o0 0 PoD
@ e 127 127 0 o0 pon
1D015) 1121 7 127 127 0 0 poD

5 127 127 0 o0 FoD

s 127 127 0 0 Pon

10 12 127 0 0 Pod

11 127 127 0 0 Pad

12 127 127 0 o0 pon

13 127 127 0 o0 poD

14 127 127 0 0 FoD

s 127 127 0 0 Pon

¥ Defaul ~ ~
Motion Building | Tero Setting
Mot Connected |16 wCKs CREATOR_OTHERS Mew_Motion

6) Click|Save All button to save ‘huno_wheell.prj.

7) Because the robot is not a standard platform, the initial posture need to be defined. Click

button to set the initial positions of wCK modules.
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Set Initial Position X

Initial Position
Init_Position "~

Set Pos

127

1
2 127 127
3127

Targ2 -
4 27
5 127
6 N S Restore
7oz
s 27 Set Initial Posttion
127
o 127 Load from File
1127 :
12 127 Save toFile ..
13 127
14 127 v i f] Close

All initial positions are set to 127 now. But this should be changed because it is not appropriate for HUNO.

There are two methods to change the initial position as below.
method a. Double click the Int_Position of each ID or use jog dial pad
method b. Call up the initial posotion file (*.mip)

8) As the robot’s structure is almost same with HUNO, let’s call up the initial position file fo HUNO.
First, Click to close the ‘Set Initial Postion’ window. Click button to open ‘HunoDemo.pry.
Click button and the ‘Set Initial Postion’ window appears.

Set Initial Position X

Initial Pogition
Init_Pasition b

Set Pos

1 179
2 199 127
3 s Torg-2 -
4 108
Bl 126
B
7
g
9

-
72 wr Restore

449

163 Set Initial Posttion

141
10 |5 Load from File
1 47
12 48
13 199
14205 v B cloze |

Click ‘Set Initial Position’ and save the file as ‘huno.mip’.

Save to File E|E|
HE#ML: [ HND | cf BE-

M O1Z (N [huna, mip HEHS)

OH AT |Initial Position File{=,mip) = e

Click button to close ‘Set Initial Postion’.
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9) Click button to open the project file ‘huno_wheell.prj.

10) Click button and ‘Set Initial Position’ appears.
Click |Load from File| button and choose ‘huno.mip’ file that you saved earlier.

Set [nitial Position

Initial Position

D |int_Pastion S e pim

74
] 127
3

og
26

Torg-2 -

BRI

2 e Restore
il
B3 Set Initial Position

10 |
M 7
12 e SavetoFile ..
13 99
14 fos v I close |

Now you can see the initial positions are changed and set with the values of HUNO.

Click [Set Initial Position| button so that the values are applied for the project. Click button.

11) Now let’'s begin to program a motion.
Click [New Motion button and set the Motion Name as ‘huno_rotation1’. Click [OK] button to close the
window.

Click [OK] button for the New Scene window.

Connect COM port.

12) You can click [Tes{ button to test the intitial posture of the first scene.

13) You can see the left arm is not very natural because of the modification. Let's change the initial posture.

Click button to see ‘Set Initial Position’ window. Choose ID 10 and change the Init_Position value
to 89 by using the jog dial pad or double clicking the value.
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Set [nitial Position

Initial Position
D [init_Postion | ~ setPos
125 E.
178
1939 89
& Targ-2 -

1}

1

2

3

4 108
4 126

B 72 e Restore

7

g

9

49

163 Set Initial Position

Laoad from File
SavetoFile ..

I'L Cloge

141

Click [Set Initial Position| button so that the change is applied for the project. Click button to finish.

14) Although the initial posture is changed, the start posture of the first scene remains unchanged.

Hspos |oPos [pisp [Tory [pont
125 125 0 2 P00
178 T8 oz FoO
2 188 188 0 2 FOD
3 sz s 0 2 POO
4 08 108 0 2 FOO
5 12 12 0 2 FOO
6 72 72 0 2 PoO
7 48 48 0 2 FOD
g 183 183 0 2 POO
9 % 141 0 2 FoO
10 s 0 2 FOO
M 47 47 0 2 FOO
12 48 48 0 2 FOD
13 198 193 o 2 PoO
14 205 205 0 2 POO
15 (205 205 0 2 FOO
v v

Mation Building | Zero Sefting

If you delete the first scene and make new scene, the changed initial posture is applied.

Click button and the Scene_0 is deleted.

Click button and click [OK| for the New Scene window.

I |5Pos |DPos [pisp [Torg [Port
Hus 125 0 2 PO0
17 7e 0 2 poo
z 139 198 0 2 FOD
5 8B 8 0 2 PO
4 8 108 0 2 PoD
§ 128 126 0 2 FOD
E 72 72 0 2 Poo
7T a9 43 0 2 FoD
& 163 163 0 2 POD
s M 14 0 2 Poo
w E_Jss 0 2 eoo
1 47 47 0 2 Poo
12 49 49 0 2 PoD
13 199 198 0 2 FOD
14 205 2208 0 2 PoD
15 205 208 0 2 FOD
~ v

Motion Building | Zeto Setting

Now you can see the initial posture of the first scene has been changed.
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15) Let’s try turning the wCK ID12 clockwise in Scene 0. If you double click the ‘Torq' of ID12 in the ‘wCK
module Control Detalil’ area, a small pop up appears as below.

0 =3 Bs o 2 PoD
M 47 47 o PO:0
12 49 43 o ;
- Highest
13 198 193 [0 Hih
14 205 205 |0 - Midclle
15 205 205 O - Low
- Lowvest
b w
Mation Building | Zero Setting
‘ )
Choose ‘Wheel-CW' .
0 =3 Bs o 2 PoD
M 47 47 0 2 POD
1z o o o [
13 198 193 0 2 POD
14 205 205 0 2 POD
15 205 205 00 2 POD
b w

Mation Building | Zero Setting

In 360 degree wheel mode, the start position and destination position is used for speed.
It ranges from O(stop) up to 15(max speed).

Double click the start position or destination position and input 15.

088 =] o 2 PO:0 %
M 47 47 o 2 PO:O
1} = — :
12 0 0 1S| PO:0
13 199 1989—0 PO:0

14 205 205 O 2 PO:0
15 205 205 0 2 PO:0

Motion Building | Zero Setting

16) Because there is only one scene now, the ID12 will turn endlessly. Therefore, let's add another scene to
make it stop.

Click button and click [OK| for the New Scene window.

You can see the newly added Scene_1 is not in wheel mode but in position control mode with torque level2.

I |S Pos |D Pos |Disp |anq ‘Pnrt |4\ Scene: Name‘Frames |Tr Timems] | bl
o 125 125 0 2 PO:O Scene_0 30 1000
1 179 179 0 2 PO:O E
2 199 193 0 2 PO:0
3 83 a8 a 2 PO:O
& 106 108 0 2 PO:O
5 126 126 0 2 PO:0
B 72 72 a 2 PO:O
7 49 49 a 2 PO:O
g 163 163 O 2 PO:0
q 141 141 0 2 PO:O
10 |89 aq a 2 PO:0
1 47 47 o 2 PO:0
12 79 kgl PO:0
13 199 183 0 2 PO:0
14 205 (203 0O 2 PO:O
15 (205 (205 0O 2 PO:O
v b

Mation Building | Zero Setting

17) In this setting, ID12 will move to position 79 instead of stopping the turning. Let's change like this.
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3]

Scene Name|Frames [TrTimeims) |~

I |sPos [pPos [pisp [Torg [Pont

0 428 128 0 2 P00 | |Scened 30 1000 B
1 478 178 0 2 POD e
2 199 189 0 2 POD

3 @8 8 0 2 POD

4 M08 108 0 2 POD

5 426 126 0 2 Pon

6 72 72 0 2 oD

743 48 0 2 POD

@ 163 163 0 2 POD

a 44 14 0 2 POD

W @ 88 0 2 POD

M 47 47 0 2 oD

12

13

14

15

Mation Building I Zero Setting I

18) Let's try the motion. Click |Select All button to select all scenes and click button. You can see the shield
turns clockwise for one second and stops.
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8. Controlling LED light(only for 5720T)

This chapter explains how to control the LEDs built in the wCK modules of 5720T Kkit.

8.1. Heart beating HUNO with LED

Let's learn to how to control the LEDs in ID10 wCK which is located in the check in order to make HUNO look like
its heart beats.

1) Open a HUNO project file such as ‘HunoDemo.prj.

2) Click button.

ComPort  BaudRate

New fomm | Smerl | Sweds | Comfa | Dewnond | SOTVO e S -
Fohot Confiourstion
: ] Save 43
New Motion = rlevy iotion | Motion List
Save
bRl Mctonbisms Sethiation | Delete Test

‘nearued ‘

e Scene Paste Select Al
File Path I

‘C: Program Fi\es\ROBOBU\LDER\SDﬁwareMat\DnElui\der\PvDietts\“ Browese

O,

1D[14] :205

Ecene Name|Frames [Tr Timelms] | ~

Gain Setting D foene 2 30 1000

Motion Configurations

0 ~| ¥ Enable Setting Foene_3 30 1000
ID[15]:205 M  FGan  DGan  IGan peenez 30 1000
1D[5]: 1265 [0 s 2 3 Feene 3 30 1000
| Foene 6 30 1000
‘ Set Gain Setal
1D[s]: 72
] Author Iroboll

Email Address |wwurrobuider.net

Serial Code

15 205 205 0 0 POO

D[] : 163

1D[4]: 108

I Default v &
D[9]: 1M
COM1 115200bps 16 wCKs CREATOR_HUNO move_arm| Scena_0 Idx:0 TotalFrm:210

Set the Motion Name as ‘heart_led’
Check the ‘Enable External Port’ in order to control the external port where the LEDs are connected. Click

[OK] button.

Click [OK] for the New Scene window.
Connect COM port.
3) Let's contro the LED of ID10 in Scene_0.

Double click ‘Port’ of ID10 then a small pop up appears.

5 163 163 0 |z POO
s 41 4 0 2 Poo
w5 5 0 2 L,

i)
R - 7
12 49 a9 0 2 PIPTOGR)
13 198 199 o 2 pdRldlALL)
14 (205 205 0 2 POO
15 205 205 0 2 POD

hd hd

Motion Building | Zero Setting

Choose ‘P1:0(R)’ to turn on the red LED.
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& 163 183 0 2  Pon
9 ¢ 1¢1 o 2 Pon

o s 5 o 2

1M 47 47 0 2 POn

12 43 43 0 2 POn

13 198 188 0 2 Pod

14 208 205 0 2  POQ

15 205 205 0 2 POO

hd hd

Motion Building | Zero Setting
4) Click button to add Scene_1.

If you click Scene_1, you can see the ‘Port’ of ID10 is ‘P0:0(OFF)'.

ICr |S.PUS |D Pos |Disp |Turq ‘Pun |4\ |Scene.Name‘Frames |Tr Time[ms] | -~
a 125 125 0 2 PO:0
1 179 179 0 2 PO:O
2 199 193 0 2 PO:O
3 83 a8 a 2 PO:O
& 106 108 0 2 PO:0
a 126 126 0 2 PO:0
B 72 72 a 2 PO:O
7 49 49 a 2 PO:O
g 163 163 0 2 PO:0
9 141 141 0 2 PO:O
w5t s o 2
M 47 47 a 2 PO:O
12 |49 49 a 2 PO:0
13 199 193 O 2 PO:0
14 205 205 O 2 PO:O
135|205 (203 0O 2 PO:O
v v

Motion Building | Zero Setting

5) In order to repeat the LED lighting two more times, select Scene_0 and Scene_1. Right click the
mouse and choose Copy.

| heart_led | Save bz
Total Scene : 2 Mew Mation | Mation List
Scene Index: 0 [~ Repeat Save
Set Motion Delete: Test
Restore et Pos Init Pos:
Mewy Scene Paszte Select Al
D |5Pos [DPos [pisp [Torg [Pot |~ [scenename]Frames [1rTimeims) [~
0 125 125 0 2 POO
| I
1178 178 0 2 FOO
oot
2 188 198 0o 2 FOO
3 88 8 0 2 POO Paste MGh
4 108 108 0 2 PO:0 InitPas
5 128 126 0 2 FOO Delete
6 72 72 0 2 POO
748 43 0 2 FOO

6) Click the next line of Scene_1, and right click the mouse to choose Paste-Insert.

[heart_led

Save Az

Total Scene : 2 Mewy Motion | Motion List
Scene Index: 1 [~ Repeat Save

Set Motion Delete Test

Restore Get Pos Init POz

MNew Scene Paste Select Al
I |S.Pos |D Pos |Disp |anq ‘Port |4\ Scene.Name‘Frameshr Timems] |4\
o 123 125 0 2 PO:0 Scens_0 a0 1000
1 179 179 0 2 PO:0 Scene_1 30 1000
2 199 193 0 2 PO:O
3 83 &d a 2 PO:O
4 108 108 0 2 PO:O =
5 125 12 0 2 POD 80 W
s 72 72 o 2 oD InitPos Ovdegrite
7 49 49 a 2 PO:0 Delete
g 163 163 O 2 PO:0

7) Repeat 5~6).
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heart_led % Save As
Total Scene : & Mesw Motion | Maotion List
Scene Index: 3 [~ Repeat Save
Set Motion Delete Test
Restore Get Pos Init Poz
MNew Scene Paste Select Al

I |S.Pos |D Pos |Disp |anq ‘Port |i Scene.Name‘Frames Tr.Timems] |
o 123 125 0 2 PO:0 = |Scens_0 a0 1000 =
1 179 179 0 2 PO:0 Scene_1 30 1000
2 199 199 0 2 PO:O Scene 0 30 1000
3 83 &d a 2 PO:O Scene_1 30 1000
4 108 108 0 2 PO:0 S a
5 126 128 0 2 PO:O Scene_1 30 1000
[ T2 72 a 2 PO:O
7 49 49 a 2 PO:O
g 163 163 0 2 PO:0
9 141 141 0 2 PO:0
10 5 st o 2
" 47 47 a 2 PO:O
1249 49 a 2 PO:0
13 199 193 0 2 PO:O
14 205 (203 0O 2 PO:O
15 (205 (205 0O 2 PO:O

- -

Motion Building | Zero Setting |

8) Let's try the motion. Click |[Select All button to select all scenes and click button. You can see the heart
beats three times.
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9. Using advanced features

This chapter explains how to use the advanced features of MotionBuilder.

9.1. Advanced use of frame and transition time

This chapter explains how to best use the transition time and frame in motion building procedure.

1) Frame ranges from 1 up to 100. The start posture of a scene is always the destination posture of the
previous scene. If the frame is 1, only one data, which is the destination posture, is sent to wCK modules. If
the frame is 10, ten more data between the start position and destination position are sent to wCK modules.
Therefore, the more frame you set, the more precise the motion will become. On the other hand, the less
frame you set, the more rough the motion wil be. If you want to make smooth motions, it is better you
increase the frame. If you want to make dynamic motions, it is better you decrease the frame.

2) Ifthe frame is one, the transition time is minimum 20ms.
3) The transition time for one scene ranges from 20 up to 6000ms.

4) As frame and transition time are inter related, you can not increase the frame without limit under a certain
transition time. Or you can not change transition time without limit under a certain frame number.

Scene Mame

‘Scene_ﬂ

Mumber of Frame Transtion Time [mzs]

‘30 B |snn| B

\/ OK x Cancel |

9.2. Advanced use of torque

This chapter explains how to adjust the torque level of each wCK module and help to build sophisticated motions.

1) AwCK module has 5 levels of torque under 8 bit control mode.
Level O is the strongest and level 4 is the weakest.

2) Default value for torque is set to 2.



MotionBuilder Tutorial

52/57

3)

I |S Pos |D Pos |Disp Tory |Port # [Scene Name‘Frames |Tr Timems] | bl
o 125 125 0 2 PO:O Scene_0 30 1000
1 s s o ko |Foo Scened |30 [1000 |
2 199 193 0 2 PO:0 Scene_0 30 1000
3 83 a8 a 2 PO:O Scene_1 30 1000
& 106 108 0 2 PO:O Scene_0 30 1000
5 126 126 0 [2 PO:0 Soeng_1 30 1000
B 72 72 a 2 PO:O
7 49 49 a 2 PO:O
g 163 163 O 2 PO:0
q 141 141 0 2 PO:O
1w 5 5 o
1 47 47 o 2 PO:0
12 |49 49 a 2 PO:O
13 199 183 0 2 PO:0
14 205 (203 0O 2 PO:O
15 (205 (205 0O 2_ PO:O
v b

Mation Building | Zero Setting

If you increase torque, wCK module use more energy and result in faster response time and higher rotation
force. On the other hand, if you decrease torque, wCK module use less energy and result in slower resonse

time and lower rotation force.

4) Generally spealing, higher torque is used for scenes that require fast and strong movement, and lower
torque is used for scenes that require slow and smooth movement.

9.3. Advanced use of control gains

This chapter explains how to adjust the Runtime Gains of wCK module and use for advanced motion building.

1) P gain, D gain, and | gain are used for the control algorithm of wCK module. Users can adjust these values
in order to acquire the response characterristics for a specific purpose. These gains can be changed on

2)

3)

runtime operation without writing to the EEPROM.

The runtime gains can be differently assigned for a motion file.
In other words, users can change the motor output for a whole motion file while adjusting torque is used to

affect each scene.

The gain values can be checked in the ‘New Motion’ window or the ‘Set Motion’ window.

New Motion g|

hction Mame

‘Moﬁon_il \
File Path

‘C:\Program F\IeslHOEIOEILIILDER\Soﬂware\Mot\onEluiIder\Projects\l"

Browse ‘

Set Motion E|

Mation MName

|Mot\on_4 |

File Path

|C:\Program FiIes\ROBOEIUILDER\Soﬂware\MotionBuiIder\DroJectSH Browwse

tation Configurations

Gain Setting 1D

0 | ¥ Enable Setting

FGain DiGain 1Gain
I

SetGan | Setal |

[~ Enable External Port

Author Iraboll

tation Configurations

Gain Setting |D

0 | [v Enable Setting

PGain DiGain 1Gain
I N

SetGan | seal |

[~ Enable External Port

Author Poldedann

Email Address

. robuilder net

Serial Code

X cancel ‘

Email Address

[BOOGGUOOOLHEHGHOHEE0]

Serial Code

0000000000000

x Cancel |

The gains can be differently set for different ID wCK modules.
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4)

5)

6)

7)

P gain is Proportional Gain coefficient. This gain is applied to the output after being multiplied by the control
error. Therefore, the higher the P gain is, the stronger the motor output becomes. But the maximum output
of the motor is limited, too much P gain doesn’t necessarily generate higher power. Generally from 20 to 40
is recommended for P gain.

D gain is Differential Gain coefficient. This gain is applied to the output after being multiplied by the change
rate of the control error. Therefore, it affects the overshooting of the output. Generally two times the P gain
is recommended for D gain.

| gain is Integral Gain coefficient. This gain is applied to the output after being multiplied by the integral of
the control error. Therefore, it has an effect of compensating the integral error. In case that | gain is high, the
system regist to a strong external force, which may cause damage to the system. Therefore, generally
zero(0) is recommended for | gain.

The gains explained here as integer value are the values that are used inside the wCK module and are not
to be applied as PID gains for other control systems.
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10. C programming with a motion file

This chapter explains how to create user’s own firmware to control RBC controller by including a motion file
(xxx.rbm) in C programming instead of using RoboBuilder’s standard firmware.

10.1. Material included
1) Example Motion File

@ Project file : p_ex1.prj
(2 Motion file : m_ex1.rbm
2) Example Source C code(CodeVisionAVR 1.24.8d)
@ Project file : cv_ex1.prj
@ Unit file : main.c, comm.c, dio.c
(3 Header file : main.h, comm.h, dio.h, macro.h, m_ex1.h

4) This material can be downloaded from the ‘Tips for Specialist’ page fo the homepage.

10.2. Caution
1) This function is supported only with MotionBuilder version 1.10 beta or higher.

2) C code is based on CodeVisionAVR 1.24.8d.

10.3. Work Flow

convert a motion file | Include the header .| generate an executable N %%“ggléﬁﬁdt;
to a header file (+.h) | file into C coding | hex file | and run

1) Convert a motion file to a header file(*.h)
(» Open MotionBuilder (version 1.10 beta or higher)

@ Click button to open [p_ex1.prj] file in [motion_exam] folder
@ Click button
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Gpen

Save Al | Saveds Config

Doyynioad

1D[14] :205

ID[15] :205

1D[13]:199

1D[5]: 126
i

1D[10] :51

D[6]: 72

4] 108
W Detaut

rWProjectsWHUNOWp_ex1.p

ComPort BaudRate

COMt w| 115200 «

(@ G| scanport

=l

ROBO
www.RoboBuilder.net (I

mienct Save As
Total Scene : 10 higw Motion | Mation List
Scene Index: 0 I™ Repest Save
Set Mation | Delete Test
GetPos Restare Int Pas

Mew Scene|  Paste Select All

1 479 178 o2 POn
2 183 183 o 2 POD0
3 @8 88 0 2 FOO
4 108 108 0 2 POO
= 42 126 0z POO
& 72 72 o 2 POn
7 43 43 o 2 POD
E 163 163 0 2 POO
o A4 14 0z POD
0 s s o 2 POn
11 47 47 o 2 POD
12 49 43 o 2 POO
13 199 193 0 2 POO
14 205 205 o 2 PO0
15 205 205 0 2 PO

0 |sPos |DPos [pisp |Torg [Port [
125 12 0 2 PO

scene Name|Frames [1r Timepns) | « |

Scene1 30 1000
Scene2 10 [300
Scene 3 3 100
Scens 2 10 (300
Scened 10 [300
Scene 6 |1 50
Scene 6 1 600
Scens2 10 (300
Scene1 30 1000

Motion Building | ZIero Setting |

‘Nu\ Connecte

d  [16wCKs

|CREATOR_HUNO

‘m.ex}

[Scene_ Idx:0 TotalFrm: 106

@ Set the “Header File Format” as “ME_FMT#1"(default) and push the [Create Header Filg| button.

‘WProgram FilesWROB!

ComPort BaudRate

=10 x|

Hew Open Save sl | Sevess | Config | Download
COM1 & ||115200 «| @ OpenPort | ScanPort ‘www.RoboBuilder.net
[ Roket e ‘
[m_ex1 — ] Save A
Save
1D[13] :199 Mo Rent | Addto Project |
o Mation | Delete Test

O

1D[14] :205

ID[15]:205

@ ID[7]: 49
1D[8] : 163

D[o]: 11

10[5]: 126
i

IDI6]: T

Opento Edit
Remave from Project

Healer File Format
WE_FMT#1 -

e
| Creste Header File

[ Motion Infomatior

Motion Name :

HNum of Frame

HNum of Scene

Transition Time

Scene|  Paste Select All

ne Name |Frames | Tr Time{ms] | = |

nel 30 1000
ne2 10300
ne3 |3 100
ne2 10 300
red 10 00
ne 1 50
nef 1 600
ne2 10 300
net 30 1000

ID[4];:_108

¥ Defautt

Mation Buiding | Zero Setting |

[Not Connected 16 wCKs  [CREATOR_HUNO

[m_sxi

|Scene_01dx:0 TotalFrm: 106

(® Assign a name for the header file(*.h) and push [Save] button. For example, a name “p_ex1.h” was
used in this example.

Mewy

1D[14]:205

ID[15]:205

ID[8] : 163

D[91: 141

‘WProgram FilesWROB!

~Rohot Configuration-

1D[13]:199

Open Save Al

| Save A3

[IE 0825 AS 1

Contiy

Dorlced

ComPort BaudRate
oo |

rrv——— | i

oA [ HUND

1 2
pww.RoboBuilder.net @
el |

=10 x|

2 OISy
ok EA(T: [Motion Editor Motion Header File(+h}

30 1000
1 T
—— A 10 300
=l e 3 100
g

Save As
ion | Mation List
Save
ion Delete Test

ene|  Paste Select All

ame [Frames |Tr Time[ms] | = |

1D[5]: 126

O
3]

D[7]: 49

Mation Infomation

Motion Name :

Num of Frame:

Num of Scene

Transition Time

-

Zb 10 300
ned 10 (300
nef 1 s0

ne 6 1 600

ne2 10 300
net 30 1000

ID[4]: 108

¥ Detaiit

Mation Building | Zero Setting |

[Nat Connected

‘WE wCKs CREATOR_HUNO

m_ex]

[Scene_0dx:0 TotalFrm: 106
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® A pop-up window appears and ask if you want to read the generated header file. Choose as you wish.

@ Header file generation is completed.

2) Include the header file(*.h) into C coding
@

Move the generated file “p_ex1.h” into the folder “cv_exam/src”. A file with identical hame will be
overwritten.

(@ Use CodeVisionAVR and read “cv_ex1.prj".

® Edit “comm.c” so as to match with the name as below.

#include "p_ex1.h"

(@ Change the array names to match with the motion file in “SampleMotion1” function in “comm.c” (use
capital letter only) For example, if the motion name is'M_EX1'

gpT_Table =M_EX1_Torque;

gpE_Table =M_EX1_Port;

gpPg_Table =M_EX1_RuntimePGain;
gpDg_Table =M_EX1_RuntimeDGain;
gplg_Table =M_EX1_RuntimelGain;
gpFN_Table =M_EX1_Frames;
gpRT_Table =M_EX1_TrTime;
gpPos_Table =M_EX1_Position;
Motion.NumOfScene =M EX1 NUM_OF_ SCENES;
Motion.NumOfwCK =M_EX1_NUM_OF WCKS;

(® Header file registration is completed

3) Generate an executable hex file(*.hex)

(D Use CodeVisionAVR and run “Project — Make” menu or push Shift+F9.

(@ Executable hex file generation is completed

4) Download to RoboBuilder and run

(O Connect RoboBuilder with PC and turn it on. (connect power supply too).
(@ Run the [RBCUpgradeTool] and set Com port accordingly.

(3 Set the 'Firmware File' to the “main.hex” file which was generated in “cv_exam/src” folder.
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E}HBC Firmware Upgrade Tool o =] |
~Connection
Com Port Selection: [Com 1 |
Baud Rate Selection: |HSZDD j

Firmware File v |D:WE><am_vl.DWCV_examWsrCWMain.hex

Click here and Push Reset Button |

Status: Idle |

Exit |

@ Push the 'Click here and Push Reset Button' button. Then RoboBuilder wait for you to push the reset
button.

(® Push the Reset button (the hole between PF1 button and PF2 button to start the firmware upgrade.

® When download is completed, the message of ‘Flash File successfully downloaded.' appears.

EBERBC Firmware Upgrade Tool =10 x|
—Connection
Com Port Selection: JCam 1 =
Baud Rate Selection:  [115200 =l

Firmwese File [ [D7WExa RBC Firmware Upgrade X|— = |

Flash File successfully downloaded,
Cancel

Status: Sending FLASH File - lines remaining 0 |

@ Disconnect RoboBuilder from PC and push PF1 button to run the motion

All procedures are completed.



