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Preface
Thank you for buying our product.

Please read carefully to use this product safety and full functions.

We recommend to copy this manual harddisks on your PC or to print out to refer, if you need.

Contents

This manual describes RCB-1 as robot control board, and HeartToHeart as control software.

Please read hardware manual before this manual if you have robot kit KHR-1.
The information and specifications in this manual are subject to change without notice.
http://www/kopropo.co.jp/KONODO_Top.html

Special attributions

Other company, product, or service names may be trademarks or service marks of others.

Legal Notice

Copyright Kondo Kagaku Co.Ltd., 2004, All rights reserved.
Software, manuals, firmware on the hardware may contain other proprietary notices and
copyright information which should be observed.

You may not reproduce, republish, post, transmit or distribute any Materials without
permission.

First of all, you should read hardware manual if you want to use this manual for KHR-1 (robot
kit).
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About Product

RCB-1

RCB-1 is the servo motor control board.
A RCB-1 can control 12 servo motors. And also, two boards can be linked to control

24 servo motors.
The board supports all functions of Red version of our servo motor.

You can make advanced robot with our products.

HeartToHeart Version 1.0

HeartToHeart version 1.0 is motion editor for RCB-1. This software supports all
functions of RCB-1. Add to say, you can use teaching function if you attached Red
version servo motor on your robot. It makes possible to easy edition of motions.

Descriptions

This manual describes procedure of editing motion using robot control board RCB-1. RCB-1

and software works together. Please read this manual carefully.



Introduction

Installation of software to your PC.



Software Install

First of all, software is copied from CD-ROM to hard disk on your PC.

4 Insert CD-ROM to CD-ROM drive

a Open CD-ROM drive from "my computer”

Open "software" folder in CD-ROM folder. ’___J ’__J ’__J

Software hManual SampleMoti..

%Copy "HeartToHeart" file in "software" folder to hard disk on
your PC.

Please make new folder for this software in hard disk. u

fdbeRdrE0 ..

4It is easy to open "HeartToHeart" if you make short cut folder
on the desktop.

You can make short cut using icons.
R0 ‘

B pyo LT,
[A5— ] 371 —(P{ ToAEmD

"f_f- '::::' _ =) |
M ER (T Bluetoath L&

JE =i
23— b MOPEER(ES) B =1 Hgm

HI[F:
Egaﬁm £ [EfE Gip FET) 7404
 I0MT ) | uBisE

A 35 4UF FD (A
L D RS @

In the case of uninstall the software
Delete all files concerned with this software including folder.



Software Initialize

RS232C Port

b4 HeartToHeart Verl 0

DATA NAME |DATA

B &4 & 8 @ G i com{

HeartToHeart uses RS232C to access RCB-1.
Default setting of RS232C is “OFF”. You must set
the number of COM port on your PC at first.

[comt =

SYNC

SPEED ®l % &

Please pay attention to the number of COM port
if you use USB-RS232C adapter.

% %7 W

CGHI

CE ] ] sfem =jow T[]

How to confirm RS232C port

1

F{ O
IO2F0-3
wEE.
25100

Ay bI=0 B FOENETH.

Ao bD—0 B OB

Click right button on “my computer”

| — ]

In this manual, we use Windows XP as example. Please refer
to windows manual if you have any other version.

number

icon on the desktop.

EWE | b

;E;(EJ;JJ HDPERS(E) 2 @ BT | OFLNR | M
EFOEEW B iatap
Profeseamnal
- m
—
z DPROFD
Property window is displayed. Click “hardware” “,m«" e
. . . 1ma
tab in this window. e
&0 | Tty =0 ([T s | 527 LI | MROR | E—t 3'
M= PN - 7 : ) . i i .
e R e T hardware” tab is displayed. Click “device manager” in
I e 7 | his window.
FTIHLTH —
;!f:zﬁf g
FHAR 75 el
M=FAaT 7L
$ '.P?I'“f"’iW%ﬂ't Bl - P rrseiERTE L. 2 IrihD I B AAFH
s =d88 8
g & b DWTVOC-FON 3T
& e a2
2 ST N
4 ‘E*TE';.E
# HOLF, B BADY -L T -
a 1‘.'}.!"41‘.'\41
” . ” . . . a . # TR0 FMHT
device manager” is displayed. Click “+” on the line| :&uimme

“Port (COM and LPT)”.

Ports are shown by this operation.

III‘* AUXL T AT T

= =k oM E LPT)

o U A= LPTT

=5 — - oMl

o R{EA- b M)

T FOESDAA T THA A

3T

= W Gab -0 TR

& ol Pt
Tt = P20 Tehd -3
JOws = 420 T

WL TCRINCAA LT FA 2

v
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In this case, we can see COM1 and COM2 as serial port.

Please set the number of the cable which attached to the PG and
RCB-1.

% This information will show no COM ports if PC confirmed any serial
cables or USB-RS232C adapter.



Names and Functions

Continuous performance is made from a set of positions. We use

words "position", "motion" and "scenario" to make performance.

Position and Motion

"position" is a set of position data of each servo motor in shape of robot at presence.

Software can set data to each servo motor using teaching function or slide bar.

"motion" is a set of position.

Change of position to position is set by speed. Depending on the set value, performance between
positions is compensated automatically.

RCB-1 can save 100 positions for a motion. And also, RCB-1 can save 40 motions.

Scenario

We use scenario to make performance of robot. Of course we can set performance to describe each
motion. RCB-1 can save 4 scenario. We call "bank" as the place to save a scenario.

A scenario can keep 200 motion data. (It means that scenario can use motions repeatedly. Because
motion can save only 40 data.)

Scenario in Bank 0

Scenarios are saved to bank from #0 to #3. Bank #0 is the special record. —
Bank #0 has auto demonstration mode if you turn on the start switch on : |§| == 4
RCB-1. HIH D

Of course Bank #0 can be used for nomal scenario mode.

This function supports auto demonstration of the robot.

AR2—=pFRAL Y F
Home Position

Home position is the most important position to the robot.

Because it is the basement position of the robot.

Usually, we call home position as "standing position". However, home position will be taken for long
time in various positions. We should keep the shape of robot which has less load.

In the case of KHR-1, please set home position referring to hardware manual.

% All data in the software refers to home position as the basement position. You can replay almost same
position in the sample data if you set the same home position.



Software Reference

Software consists of

@® Main window,

@ Motion editor,

@ Scenario editor, and

@ Graph window.

Each name or function is described in this reference.



Main window (1)

Icons on the upper window TR OEX
&8 B g (3] . COMM [cOMI ~| DESKTOP |23 -
DATA NAME [DATA SYNG oM & OFF
SPEED ol w1 &2 @& w4 @ ®SE Q7
ﬂ::?tnlelgggt\‘/’vval:ethe first window if you ||, rp ] | slFwillew rp ] ] =]
It is the main software to set value to the | |2 "F d | P ~licws 70 [«| | i[Pwm =]
servo motor with slide bar and to support | |cH3 50 [«| |  »fFwm ~cHe o [« | vFwm <]
various functions. cHe o [« | [rwm ~[cHio 0 [« | [pum ~
GHs o0 [« | of[pwm oW1 o0 [« | »|[Pum ~]
GH6 o0 [« | of[pwm o2 o0 [« | »|[Pum ~]
CHI3 o0 [« | »|lPwm ~[cHig @0 (4] | »|[Pum ~
GHi4 o0 [« | »|[pwm v|cH2o [0 (<] | »|[Pum ¥
cHis o0 [« | »|[pwm v|GH21 T [0 [« | »|[Pum ¥
ruae lon Tal | wilowme < llewon —lon [al | wilowme =1

Scenario Editor

=1 This icon opens scenario editor.
=l Refer to "Edit scenario" for details.

Home Position

" RCB-11vasR— Ll a E R L E T

ﬂ This icon opens home position window. G R R
This window save each value on the displayed window as ' '
home position to RCB-1 R e T L FRE

L Sl P Ve W e |V P E )

oc | et |
Option Setting Option controller setting
ﬁ RThis icon opens option setting window. ﬂ This icon opens optional controller.
Option means ID setting to RCB-1 and Trim Optional controller will be on sale in the future.
setting
Label property

This icon opens label setting window.
This window can set name to each channel, color, and display mode ON/OFF.

Close Information

= . . . . . . . .
IL This icon exit software. III This icon shows version information.

Serial port number setting
COMM | COMI = | This function set the number of serial port on your PC.

Default setting is "OFF". You must set the number of the serial port before access to RCB-1. Please
refer to "How to confirm RS232C port number" for details.

Desktop

- You can change location of each channel from ch1 to ch24 by drug and drop on the window.
DESKTOP HE_;’E ﬂ And also, you can keep 10 locations using this desktop function.
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Main window (2)

Setting Items

Positon name This function gives a name to data (position) in presence.
DATA NAME ID,qu, Itis used to show to make motion.

T This function sets syncronization between this software and RCB-1. RCB-1
Syncromzat'on works according to the slide bar movement in realtime if the setting is ON.
|5‘|‘NG = 0p v DFF In the case of OFF, RCB-1 doesn't work in realtime.

Speed This function sets motion speed. 0 is the fastest speed. 7 is the latest speed.
SPEED 0 &1 &2 3 &4 &85 6 &7

Servo Control

Tracking check It can increase or decrease data simulteneously using "tracking" button if
this check box is ON.

l'l'|9|:| +«| | »|Slidebar

This bar sets data to each servo motor according slide bar movement if "sync" is ON.

to the channel number. The setting value is absolute value from 0 to 180.
Slide bar changes data by user operation. You can  You can set "relative" to home position if you set
see syncronized movement of servo motor and ON to "RELATIVE" setting.

Label

Each channel is shown with number from CH1. You can give a label to the channel if the name is double clicked to
open a window to revise.

For example, you can give a name 8 |_ Iﬁ to CH1 on KHR-1.

Mode setting This function sets signal mode to channel output.

PWM  :Default setting. Position control mode. Value is set from 0 to 180 by slide bar.

m FERR  :Servo motor is free.
SET1~3 : 3 values are changed. 3 values are set by ICS function.

FEE -L- :output TTL low level

SETT -H- :output TTL high level

SETE % FREE and SET1-3 can be available if you use Red version servo motor. Don't use these modes if you have no red version servo motor.
SETH It is danger. Because normal servo motor for radio control car doesn't have this function.

-L- % Please set FREE to channel which is not attached servo motor.

-H- % Don't set -L- or -H- to channel which is attached servo motor. It is danger. Because servo motor has no function to support -L- or -H-

mode.

11



Main window (3)

Icons on the lower window

GHI6 130 |«] | »||PumM v]/CH22 TJ90 [«] | »||PuM =]
GH17 ]‘]—A_J _J ‘JPWM - GH23 F]_"Hj _] JW
oms i [« _| olFwi<]ones TFT [ | W<l

TRAG KING =100 -1 | +1 +#10

B A 7 O P ED

F 741k GHI - GH12 > &= .E'iIJ] CHI3 - GH24 » 3BIZRE1 |

RELHTI\IE " ON & OFF

TRAGKING -10 -1

+1 +10 TRACKING

This function increase/decrease setting value simulteneously to each channel if the channel tracking check box is ON.

RELATIVE v DN

" QOFF RELATIVE

Each channel data is displayed by absolute value. It shows relative value if the radio button is "ON". It is relative to home position.

Shot Button

Data Transmit

Read Data

> & @ B

Home position

227 Sleep

Default

Edit motion data

Graph Window

Add data

4 § B O o

Override data

% You must read home position from RCB-1 before use this ction.
cHl [ o P

This button opens window for teaching function.

This button sends data to RCB-1. It is used in the case of "OFF" mode of "SYNC".

This button reads RCB-1 data at presence. (The data is only position. Motion and scenario are
not included.)

This button sets home position which is set in RCB-1. Frist click set to free all servo. Second click
to set home position after check dialog box.

This button sets sleep mode to RCB-1.Each servo is set free. But RCB-1 and PC can be access
each other.To keep battery, it is better to use when you save motion or scenario data to RCB-1.

This icon turns on RCB-1 from sleep mode.

This icon opens/closes motion editor window.

This icon opens/closes graph window.

This icon adds data in the window at presence to motion.
Data is added to the last of the motion.

This icon override selected data in the motion editor with data on the main window.
Pay attention: original data will be deleted by this operation.

12



Main window (4)

Information

THHGKING -10 —'I |+'I +10 'HELHTI‘JE 0N v OFF:

............

CH1 - GH12 > 3 fE'EIJ]DHm GH24 > JBISFRT

—The bottom on the window shows status.

@ Default/Sleep: icons set RCB-1 mode Active / Sleep. Default settingis" 77 % JU b ( DAXRERT)".
@ Access status: This software accesses to 2 boards. It shows status of access. Normal display is
"success" for each access.

% In the case of failure to access, please confirm COM port setting.
Especially, USB-RS232C adapter changes the port number if you remove/attach USB-RS232C
adapter during operation.

NOTICE | About Data Save

@ You can't save only position which set on the main window. You must save "motion" which includes the
position.

@ Data which is used to change DESKTOP is location of servo control. Display/No Display mode and color
are displayed the same setting after save to system in the label property setting.

@ Each label name which is set in the label property is saved in "motion".

However, label names are deleted when the data is send to RCB-1. Add to say, read data from RCB-1 is set as
the label name which is the setting name in the presence on the main window.

13



Motion Editor Icons

This window is opend by click "Motion Editor" icon.
This function makes motion using a set of positions.

New data

[
File Open

window.

E? This icon opens window to open file.

Save
' This icon saves data to file.
il

Undo
This icon undo width of display data
B Py

Copy
@ This icon copy selected data.

Cut

This icon cuts selected data.

Paste
ﬁ:] This icon pastes copied / cut data.

Write

This icon writes editing data to RCB-

number.

—5F -4

MO | DATA NAME.

It makes new data. It clear all information on the

Read

This icon read data from RCB-1. The number of motion
can be selected using "Selection of Data number".

Delete
This icon deletes data on RCB-1 which is selected
@ using "Selection of Data number".
Play data

" This icon play RCB-1 data which is selected using
"Selection of Data number".

% It plays saved data on RCB-1.

Selection of Data number

I—_ll"-""] - This function sets motion data number on

RCB-1.
Edit

Ed

This icon copies selected data in data window to main
window.

Insert
@‘ This icon inserts new positon data.

Delete data
b4

This icon deletes selected data.

1 with selected

Menu is shown by click right button in the data window. You
"spe can operate using this menu.

b E-vayT-208%

N EICET I

‘ ! { BE Eq4 X
‘ ]é‘— g WO | DATA NAME SPEED | GH1 | GH2 | GH3 | GH4 | GHS | GHE | GH? | GH8 | GHI | GH10 | GH11 | GH12 | &
BaTI Y 7GR
HIRR
% You can edit only speed in the data TR

window. Click edit button or double click
on the data to revise data using main
window. After edit, please override the
data.

% You can change to display motion
editor and main window.

||

RIYAVT—EHRRENET,

=

F-5E > 0@

14



Scenario Editor Icons

Scenario plays motions continously. This window can be opend by click "Scenario Editor" icon.

Read All Motion Data

i

New

O

File Open
E? This icon opens window to open file.

It shows all motion data after reading motion data in
the memory of RCB-1.

Save
' This icon saves data to file.
il

Undo
== This icon undo width of display data which is changed.

Copy
@ This icon copy selected data.

Cut

This icon cuts selected data.

Paste
ﬁ:] This icon pastes copied / cut data.

It makes new data. It clear all information on the window.

Bring Data to lower column

-'- This icon moves selected data to lower line.

Bring Data to upper column
This icon moves selected data to upper line.

A,
Delete data
Selected motion data is deleted from
x scenario.

Write data

Editing scenario data is written to the number
@} which is set by "Selection of data number".
Read data

(%D This icon reads scenario data from RCB-1. It can
set by "Selection of data number".
Delete data

% This icon deletes motion from selected

scenario data.
Play data
.’ This icon plays data in RCB-1 which is set by

"Selection of data number".
Selection of data number

Im It sets data number in RCB-1. Scenario can

use number from SO to S3.
B

AT —20R%E
WO EE e F W e X ®E > N

—alF—4—H el ==

INDEX | DATA NAME | COUNT MUMEER. | MOTION | DATA NAME

All motion data Scenario data

It displays all motion after
click "Read All Motion
Data" icon.

LiztsEh
TIztsEh
Ak
-
BED T

T

Menu

button.

T 58> 0{E

Data can be added motion data by
drug and drop from All motion data.

| You can edit if you click right

% Main window and Motion
window can not be edit if scenario
window is opened.

15



Hardware must be set before access using software.

Hardware

16



Initialize RCB-1

ID Settin KHR-1 uses 2 RCB-1 boards. To distinguish each board, a board must have ID
g number. Both boards are set IDO when they are shipped. One of the boards must be
changed ID1 from IDO.

Boards connection is shown in right side figure.

*Attention: Keep boards away
from an electric conductor to
avoid short circuit.

Connect NiCd ICS-PCinterface 2
battery

It connects to serial
port of PC.

IFC-PC Interface 2
is attached to right
lower side of board
7 referring to figure.

Swicth to turn on/off
Start software in PC then switch on the board turns on.

Set ID number using software.

Click option setting icon to
ﬂ‘ b (i) &L |[COMM |COMI  ~| DESKTOP

DATA NAME DATA SYNG " ON
SPEED o e e & @& @ @& 9o

Option setting window

*A board which attached IFC-PC
interface 2 cable is the target board to
change ID number. In the software, it
describes PC and a board should be
attached to change ID.

You can ignore it.

ID%E EET—E]' %J\_}“ X RCB-1 é_-} ':‘J:l:)i-l o 1 e T

IDOFLT  GHI~GHIZ) Cgaa | CHIZ~Cfi29) [OFF ~
-~ AL —]
BEAL D & 1ITRE. —

¥ RCB-12)100F | St T

(GH13~—(H24) -

BYVEHTEEE,

IDERE
IDO BT

Atlast, click " Z3A " button to set ID number to board.

After setting, close software then switch on the board turns off.

17



RCB-1 cable assignment

i Expand cable and

Attentlon battery attached to this
connector. Connect with link cable.
Direction and location of each connector I I I
must be attached right connector.
O o o o o o o o o O

It may occur fire or serious damage if it failed. s s
Please confirm direction and location before BRW o= BRW 2o

power on. =
I

3 cables attached to connector are black, T
red and white. Black cable should be put on ’ .
the outside of board.Please pay attention o

>'<

position of black cable to be contrary
position on the right side or the left side of
board. Both sides has black cables.

O

%%:E :::WRB
— |

[== =]

O

It has already connected each other.
*This switch and connector will be atteched optional Don't remove it.
controller.

They are linked with a connector which has gray
connector on the both ends.

IFC-PC interface 2 attached to here.
It uses to access to PC.

O
(=]
S
—

(] O O O o o o =} O
Connection Servo motor and hoard @
e = EHs W NRE . =R
CH is number of channel. CH3 :IE:E == sl CH9 CH15 [rus = ea| CH21
CH4 [==] : ===l CH10 CH16 [F== E:E = s CH22
CHs [ t=tl CHI CH17 [z== i ===l CH23
CHé E CH12 CH1g [== E =es| CH24
== ] s (o] zre
L e

Pay attention to direction of connector to attach to
the board pins and CH number.

q0) [ma]
o)
¢

Access to KHR-1

RCB-1 has channel assignment like left side figure to attach to KHR-1.
Fem O It is assumed that KHR-1 is used as application of this software after

here.

18



Settings are described after here.
And also, operation is described with sample data.

Application

19



How to set Home position?

In the right figure, KHR-1 is set in home position.
In the lower figure, we can see difference between initialized position
and home position. In initialized position, center of gravity is set in
backward. On the other hand, the center of gravity comes almost center
of body in home position. It makes less current and less load for servo
motor in home position.

In CD-ROM, sample home position is included. You can use this sample

home position for your robot if your robot has no fault to assemble.

*In this manual, we have various sample motion. They are assumed that
your robot has almost same home position which is described here.

Initial position

20

Home position




How to make new home position?

In this case, your robot spreads its arms and stands with two straight legs like cross.
From this posture, we shall make new home position.

Original condition

Make the new home position. B Hoor ToHeart Ver1.0 BEH
4 & 85 (i) K§. COMM [cOMi ~| DESKTOP [{Z -
1 Read current position. DATIAENARENDATA l
SPEED o0 @ ®wZ ®F ®id @5 GG
% click (1) button in lower window. Current positions are read @
from RCB-1 to window. All values must be 90.
cm 0 [« | fpwm wflouz TR0 [« | v[Pwm ~]
gz 0 [« |  »|[pwm ~JcHs [0 [« | »|Pwm -]
chHa 0 [« |  »|[pwm xJlcHe [0 |« | »|Pwm -]
Set "SYNC" setting to "ON". This setting makes robot and slide Jons po [«] | »[/Pust ~J oo 0« | »/Fam -
bar working together in realtime. ows 0 [« _| Cffwm zfjontn TR0 [« | [Pem -]
cue 0 [« | »f[pwm xJlomiz TR0 [« | »|Pwm -]
ciza o [« | v|pwm ~]lcHie o 4] | [rum ~
*Transmitting data increases in SYNC mode. Please make it |cHia o [«f | »/Pwm v]ichzo 0 [«f | fPwm ~
"OFF" if your computer is down or to be slow in this mode.  |oH1s T [« [ l[eunm =] on2r [0 [«f [ f[Pum <]
cHie o0 [« | »|Pwm ~]loH22 0« | frum ~
cHi7 0 [« |  »|[pwm ~[cH23 [0 |« | »|Pam ~
cHig o0 [« |  »|[PwMm x| cH2a [0 |« | »|Pam ~
CH1,2 and CH7,8 are for arms. CH13-17 and CH19-23 are
for legs. They should be moved for home position. ral 1 g0 0 1 w0 RELATIVE ¢ ON & OFE
In the lower case, CH1=0, CH2=5, CH7=0, CH8=5 are set for _‘,ﬁ S & ‘ZZ\ _6 = = E’
T 1 - GH12 > JB{ERRIN CH13 - CH24 > IR

arms to be dropped position. .
CH14,15,16 and CH19,20,21 are set each servo hone to be in Example of home pOSItIOI‘I

line. L4 He>-*ToHeart Werl.0

DAT# ZXE |DATA SYNC " ON + OFF
*click (3) button to realize the motor value if you use SPEE@ 20 m1 w2 @0 ®d =6 @6 a7

"SYNC" off mode.
cm [ [« | v|[Pam ~llcHz T[T |4 [P~

Click (4) button to set home position after setting. o IF |3 S =Jloe T [ RO
4 Following dialog will be opened. cH3 o0 <] | ofwm ] cHe [0 <] | »[[Fwm +]
GHs [0 [« | Cv[rwm ~[locmo 0 [«f | »fPwm ~
CGHs [ |90 Pt = GH11 [ |90 P -
C ROB-1AT— LR oL EIFLE T = r|’;ﬂ j ﬂ S orl2 I—II;ﬂ j jm
4 » - 4 » -
Q7 Y N el P VP 5 U

) cmiz [ [« | v[rwm ~[lome T2 [«f | fPwm ~
™ R— LR DA L ERK CH14 r’ﬁﬂ J ﬂPWM +1lcHzo I—lﬁﬂ J ﬂ’m

(ol IRV s SOV P <
Click button in second S V- B B SIS I N B
line then click "OK" ok | e | EEEN 1 | N B S I N P

b cmiz iz «| | Cv|[rwm ~[lcH23 e [«f | »|Pwm ~]
utron. oue TP0 [s] | ol <ljones [ | ofpw ]

In this case, current home position will be recorded.
Save to RCB-1 is completed. —G—

T

eyl +1 +10 RELATIVE 0N + OFF:

iza ==l A

W12 > IB{SERIN GH13 - GH24 > GB{ERT

First of all, move any slide bar to set other position from home position.

(click (3) button if you use "SYNC" off mode.)

Click (5) button to return to home position. At first click, all servo motors are set free.
Second click makes robot to be home position after dialog

5 After setting, please confirm home position which is saved.

Watch robot movement in home position recovery operation.
It is danger that robot moves rapidly.
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Setting home position from file

In this description, we introduce to set home position from file.

Set home position from sample data.

1 In main window, click "home position" icon to
open dialog.

w—bLhFral

" RCE-1S R — AR i g L FIEDRLE T
C IRTEDeR LA g R - LR Ve A TERLE T

(v SR g i e A
(" =l g mE I IACRIE T S

0K | etz

F—LRI DI DI NERK

b4 HeartToHeart Yer1.0

& =B () £ COMM [CoMI ~
DATA NAME |DATA SYNC
SPEED o ® ® & ® @ e

2 click "OK" button after selection of "open file" in
the window.
Next operation is selection of file. In this case, we
select "Sample_HOME".

7 LSRR O i [ sampleMotion

~| e @ ek E

BT T
©;
F A0k

21 1k

7 ka4

ESEE ST
T LB [Sample_HOME kpd ~| o |
FrOLDERD:  [h-LaRisal tkpd) | i

3 Selected data is displayed in the main window.
According to "SYNC" mode, different procedure should be done.
Case "ON": 1 L h)

Robot forms the same posture according to the

(i] . COMM |COMI - | DESKTOP |ﬁﬁﬁ |~ |

data in window.

{1
Case "OFF":

SYNGC 0N (e OFF
("2 3 {4 {5 {6 fr’?

Click "Data Transmit" icon to send data to robot. >H&

Lo

22
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4 Save current position as home position.

In this procedure we can see same position between robot and main window data.
But it is not home position in presence.

Click "home position" icon to open dialog.

Click "save current position as home position" in

second line.

5 Confirm saved home position.

Move slide bar in main window and
make different position.

SYNC mode is "ON": robot realizes same
position in main window.

"OFF": click data transmit icon to set
robot position to be the same as main
window.

m—hLhiials

" RGE-1Hsah— LRt g g A L

o DR g

= LR TR E T

)4

 R— L g D )RR
L el e il W i P -

F A7

] Ll sl ]

. | ]

Lol

el

CGH1?

Pz [« _[ lpaw zjones TR [« |

ih & @(h)=z 6 B = @ |
I-T:"?J'JH‘ |CH'| STHIZ > EGH'IE CH24 > |

TRAGKING -10 -1 +

+10

'REL ATIVE

0N

Click "home position" icon to return to home position.
& Please confirm position which is set in upper procedure.
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From position to motion (1) Data input

In this procedure, we set motion with positions.

t first, open main window. Then access to robot.
1 Robot stands at home position.

2 Read data from RCB-1 to show data in main window.

Click button to read data from RCB-1. Window displays home
%D Read Data position data.

Save home position as 1st position data.
3 In this sample, CH1 (left shoulder) is moved.

A4 HeartToHeart Yerl1.0
a8 &8 (1) £ Torecognize position, we can give name to position.

m—m{vvayl We put "home position" as name to the position.
And set speed 7 as latest movement.

SPEED ®0l 1 @2 ®i

click motion data icon to open window.

4 | Editmotiondata

5 E Add data click "Add data" icon to add new data.
l T =i EEIE Ay |
=7 =4 See added new data in motion data editing window.
MO | DATA_NAME | SPEED | GH1 | GH2
1 =il 7 0 5

1] 3 -
6 CHi I_I J ik —I Change CH1 data from 0 to 180
Servo motor is worked together if "SYNC" is on.
GH1 [ [180 | 4 ki P - |
7 L2 = ¢ = = —' |- Changedatanameto "raise left hand" and set speed 7.
DATA NAME [I- 5% HIT% click "add data" icon.
I SPFEN 0 g ol g
8 E Add data click "Add data" icon to add new data.

O £ bE BB | W = § | &
EE B Bl X | e can see two data in the window.
-2 55 —4
MO | DATA NAME | SPEED | GH1

1 R LRl 7 a
N Sl R - i
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Motion is added by procedure from 1 to 8.
This is only operation on the software. Therefore, the data must be transmitted
to robot to realize motion.

9 Confirm robot movement before tranmission.
Set "SYNC" to "ON".

Double click position in the motion editing window.
Robot makes the same position in the main window.

After confirmation, let's transmit data to robot.

10 IMD 3 Set number to "Selection motion data number".

In this case, "MQ" is set.

11 @ Click "Write" icon to save the data.

Click "play data" icon to confirm the transmitted data.

12 b

*In this case, home position is the first position. You feel nothing occur at first.
But you can see "raise left arm" after home position.

We recommend to save motion data to file.

*positon names are not saved in RCB-1 (robot). But saved file records all
data including name.

*Saved data can be used as basement position when you make new
position.

mn  Click "Save file" icon to open dialog.
] : ,
You can set filename. Default setting of file name is
"date+motion".

= Click "open file" to read saved data from file.
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From position to motion (2) Teaching

Teaching function is realized using RCB-1 and Red version servo motor.

What is "Teaching"?

Mechanism of "servo" is set signal to go specified position.
Sensor reads position data to know position. Send signal to
motor if specified position is not satisfied. These procedure is
repeated to set specified position. Traditional servo motor has
signal sending function only. But Red version servo motor has
signal sending/receiving function.

We call this function "position capture function". And also, Red
version servo motor has "free" mode accoding to setting signal.
Using this "free" mode, teaching function realizes movement
of servo motor to know position of specified channel to set
position.

1 Do procedure 1-5 in data input description to set home position.

2 EHTFH_HHI_E]E_g’EJﬂT%: | give a name to position. "raise left hand" is given
e L R i L here.
SPEED & 8 e 8 *this name is saved only in PC. "name" data can't set to
robot.
3 iﬁ "Shot" icon. It opens "teaching window".

4 Teaching window

CGHI1 | |5
it displays same data on

main window.

¥ T T EBS Free setting check box
— servo motor set "free" if it is checked.
‘ G H1 [~ 2] GH7
G H2 | |!:|U CHa

CH3 T80 GHo
CH4 T80 GH10
GH5 B0 GHI
CH6 B0 GH12

GH13 [ 30  GH19
GH14 [ 30 GH20
CHIS [ 30 GH21
CHI6 [ 90  GH22
CH17 [ 90  GH23
CHI8 [ 90 GH24

SPEED |7 -] @B

Label : The same label name in
main window is shown.

Speed It is the same function in main
I—_I window.
SPEED ! T 1 1t set motion speed.

Shoticon It returns servo motor position
from FREE mode if the channel has
iﬁ checked box.
And also, it revises data in main
window at once.

Displayed data is added to
E Add data motion editing window.

| MEL BE NN BE REL NN UEL NE. HEL SELHE |

N R

& Home position First click makes all servo motors
to be free.

Second click requires click in
dialog box, then robot forms
home position.
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S5 Operation in Teaching window.

When teaching window open, other windows can't be operated.
Close teaching window if you want to operate value in other editing window.

v IE_ Check Free setting check box to get data using teaching

Ll function. You can check plural channels at the same time.
‘ Pay attention: It is difficult to stand if you set almost servo
motors to be free.

Servo motor is set free when you check the box. Then you
put servo motor on the robot to specified position which you want.
We have two method to read specified position of chennel.

@ remove check from check box. Software fixes the data at

@ the position. GHI - |5
@ lick shot icon. All checked channels are read at once.
Then all data is clear. Signals are fixed at the position. 187,

*Servo motor is set free in the position if you set free to

v check box.

In the case to add position data to motion, click data add icon.

Eg

In the case to set home position as basement position to make new
& position, click home position icon.

*The first click of home position icon, all servo will be free. Second click
shows dialog to confirm to return home position, then robot forms home
position. Please watch your robot not to injury when robot moves speed at 0.

v

Main window can be operated when teaching window is closed.
Main window data inherited data in teaching window. Servo motor will
be free if you set any servo motor to be free and close teaching window.

Here after, it is the same operation from 10 to last in data input (previous
description). Please confirm robot motion using motion editing window
after data transmission to RCB-1.
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Edit Scenario

Scenario data can be edited after motion data transmission to
RCB-1.
Scenario can't be edited if RCB-1 doesn't have any motion data.

V37— RO EE (=13
1 click "Read all motion data" J e e | W a X B o > [FN-
to get motion data in RCB-1. ~=555-3-% ST -5
IMDEX | DATA MAME | GOUNT | MUMBER. | MOTION | DATA NAME |

&

Data name is required to read motion. Dialog is
displayed to give a name.

DATA NAMED A H

T A LEATIL TR )
SR EET A LITEFINE A

ok | etz |

During communication, RCB-1 set sleep mode to
output OFF to servo motors.

Confirmation box will be shown to return to | T-h#> 0fE
ordinary mode at the end of communication.

s E-anT—AlEmAEE T ELELE
1) CwEETo—TERlslad

(B RIE Bt T E=E 3

Ees | WD DO G s WA X s >
—iaLT—4—H S lETs =
. . . INDEX | DATA NAME | GOUNT | A | NUMBER | MOTION | DATA NAME |
In this case, saved motion is only |0 Tesm 2
one like right side figure. M2 L 0
r3 Tl a
ftd il I
h5 4l a
L] il a
hA7 il I
INDEX :MO e : =
DATA NAME :TESTO Mo AL 0
COUNT :2 M2 Al 0
13 il I
M14 ;dILL_: g
. W15 J
INDEX: Mo Mo HL 0
motion number VI 0 -
DATA NAME: TESTO VI 0
i M21 A 1]
specified name + number i ;gb :
. 23 A I
COUNT: 2 N . M2 L 0
number of positions which s &L 0
i i M7 i n ]
aresaved in the motion. | T
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2 Drug and drop motion from all *-E LA
motion data to scenario window. TA NAME | COUNT | » | NUMEER | MOTION | DATA NAME

0 TEST%| 2

In this case, motion data saves "raise left

hand". | COUNT i._t:_NUMEIEF{_i MOTION | DATA NAME
| MO TESTO
0 X
1]
1]
1]
n
- Transmit data to RCB-1 to =3
save scenario to robot.
iy - AT
INDEX | DATA NAME | GOUNT | || MUMBER | MOTION | DATA NAME |
M0 TESTO 2 mil MO TESTO
M ;.:Lt 0 2 MJ  TESTO
. n PPN . M2 il
I click "write" icon to transmit | us ;ib 0
. M4 i 0
scenario. ME L 0
M il 0
W7 Hil 0
M il 0 L
Mg Hil 0 y
Mo L 0
*During transmission, robot will be set "sleep” | M1 ?zb 0
mode.After transmission, dialog opens to m% ﬁt 8
confirm to return ordinary mode. Mi4 L i
MIE  HL 0
MiE L 0
M7 L 0 B
Mg L 0
Mg L 0
M20 ;dt :
MZ1 ;
Sillf ~ | You can choose data |u= & 0
number for scenario to |ie: =& 5
save. In this case, we choose "S0". o o b :
57 til . n =5
F—REh > 21

p=  Click "play" icon to confirm scenario.

N Click "save file" to open dialog box to specified file name to save.
Default setting of filename is "date+SINARIO".

= click "open file" to read saved file.
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Optional controller

Robot can perform with transmitted data. Optional controller makes it easy to play with robot.
Optional controller will be in sale in the future. It can control two methods.

@ Wired control: Optional controller and RCB-1 are connected with cable.

@ Wireless control: Optional controller sends signals using tranmitter to receiver on the robot.

Both cases, the same format of data is used.
RCB-1 performs according to scenario or motion which is set by optional controller.

®l Click "optional controller" in main window to open the setting window.

Description of setting window.

o A ko-3-05E=E

Open file:
EF" read data in saved file. = b BB = & @ X
A ST A kO — LT
s INDEX | SCEMNARID | GOUNT Mo [2obfaL,  [edbd [l [z2ts el ~
: ave: 1 =
[ save data to file. E 3
4
Initialize width: 5
B 1t returns initialized width | TDEX | MOTION GOUNT | [5
from revised display width. ;
Write: ?U
Set data to RCB-1. 7
12
13
Read: 14
Read data from RCB-1. 1:
17
T 18
Initialize: 19
w It initializes from current 20
settings. 21
22
Delete: o
x It deletes selected settings. 24

|

Control assignment

In control assignment, motion or scenario can be assigned with key. key consists of 8 command keys and 4 shift keys.
Shift key makes conbination motion with command key. In assignment window, column shows combination with shift key (nothing, 1, 2,
3, 4). It can spcify 32 combination in each column. It can set 32x5 = 160 performance (motion or scenario).

1 ‘ﬁp Read motion and scenario data from RCB-1 using "Read" icon.

2 Drug and drop motion or scenario to set to assignment window.

5% double click setting assignement to open window like right figure.
3 It changes color when it is assigned. You can set plural keys at the same. ﬂ ﬂ

s | | | 5] ol

Electorical characteristics and signal settings are iJ
described in technical manual in the case of control ‘ ﬂ
oc | Sevtl |

8]
[©]

from outside.
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Auto demonstration

RCB-1 has auto demonstration mode. It plays saved data in scenario bank 0.

1 Save scenario or motion to play auto demonstration mode referring to procedure.

a A start button on a board turns on to start even if you use 2 boards.
Push start button red LED off then turn on red LED.
It takes about 2 seconds. : O

] o=

AZ=bARSLYF

3 Robot plays scenario 0.
It plays one time (not repeat).

NOTICE | Wrong case

Scenario data consists of enumerate motion data in control board.
There is wrong case that robot performs unspecified motion.

@ After tranmission of scenario and motion to robot, only motion data is
renewal and transmitted. Or motion data is deleted.

Override or deleted motion in scenario, latest motion will play.
In this case, scenario must be revised using latest motion.

Home position must be same in the case to use motion data in PC.
It is the reason that data is relative to home position.
It is required to save home position data to RCB-1 and software.

@ At least one time, home position data should be read from robot before
save/read data to/from PC.
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How to use Graph window?

Movement of servo motor of motion data can be confirmed using graph
window. Graph window can be opened by click "graph window" icon.

At begining, less positions are saved to motion. Increasing position data, positons makes gap or wrong revision.
In this case, graph can show what is problem in the positions.

Graph window

[1]2[3]a]s][c [§[s o rof11r2[frs[1415[16]17[18 1020021 [22]25]24] = e

Graph window shows data of each servo motor in motion editing window.
There is no data at initialization because of no active channels.

Each numer shows channel. Click channel number to activate to show data in
specified color. Click active number not to display.

Color is set using setting which is specified

H37 label property in the main window.
2 [2]4]5]8
© —

In the left case, CH1 is yellow.

Motion shows each position with [ .
Position and name are displayed when [] is
clicked.

2324
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How to tile setting windows?

Three windows besides of scenario window, they can be tiled.
Their location are saved at once. The same location is set from next start.

c HeartToHeart Verl.D |Z”E|g|

B & & B [C@ (3] K COMM [cOMl ~| DESKTOP [{E# - O~ B o 5 B & e m -

Bty 208%

DATA NAME [Ffi—LATa2 SYNG CoN & OFF BE BEq X
SPEED o0 ®i ®#2 988 @4 @85 ®6 o7 ="
MO | DATA_NAME SPEED | GHY [ GH2 | ©H3 | GH4 | GHE | GHE | GH7 | GHB

1 =L 7 90 90 90 90 90 90 o0 o)
cm [ [« | r|[Pam ~llcHz T[T |4 e lfeum =11 | - ; e ! ! ! ! !
GH2 [0 [« |[Pum > cus T ED |4 v |[Pum ~

cHs [ [« |  v|[rwm ~[lcHe 0 [«f | »|Pwm ~]
GHs oo [« | Cv[rwm ~[locmio TR0 [«f | »|Pam ~]
cHs [ [« | Cr[rwm ~flomn 0 [« | »|Pam ~]
cHe [0 [« | v[rwm ~[lomz 0 [«f | »|Pwm ~]
cmiz g7 «| | v|[rwm ~[lome TEE [«f | »|Pwm ~]

cHia 15 «| | [rwm ~[lcH20 5 [« | »|Pwm ~]
cis [i5 «| | [rwm ~[loH21 s [« | »|Pam ~]
cHie [ [« | Cv|[rwm ~[loH22 TEF [« | »|Pwm ~]
oz [ «| | Cv|[rwm ~[loH2a 7 [« | »|Pwm ~]
ome o (| | | =]jcnes I [« | ol =]

TRACKING -10 -1 +1 +10 RELATIVE ~ ON {* OFF < >
i e A 2z PR B EY F—hE > 2d
T GH1 - GH12 » JB{EFRTA [GH13 - GH24 > iBIERT

FEX
Wl 2 2] +]5]c 78] 10]11]12]f13[14]15]16]17]18[]19]20]21]22]23]24] A SO
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Label property and DESKTOP (1)

"Label property" and "DESKTOP" set settings of display of servo control.

Settings of DESKTOP

It can move by drug and drop at region of label or space in the window.
Originally, servo control is tiled in order to channel number.
You can set the same assignment to robot and channels such as view from front or view from back.

i _I Change selection "default" to another if you want to change control position.
-

DESKTOP You can give a name to click right button on the DESKTOP combo box.

zE
DESKTOP

Input name using right button click to open the window to input.

DESKTOPM &% AHTS ['5—<| In the following case, CH6 is moved using drug.

HIEOELEOEFEANL TS B HeartToteart. Ver 1.0 :
Fatterni ._ &8 £ 3 @ & lGOMM e - 'E
DATA NAME [DATA 'SYNG rc

| QK I ='F4.=L’1EJL»| SPEED v & & ® & & &

GHE I~ [4 P - | |
o 0 [ar— Eﬁnﬁi__]T,JHAI lsu-:_Jf_j

GH2 l‘]__[ _j_j|Pwru1 vicHs rpo [«

P — : GHI I‘I__j B :”W cHY [0 (4]
|- ”5”5_(' GHs 0 <] | |[Pwm <] oHio 0 [«
DESKTOP .. ows TP [ [ sl <] o T [«

Ml ]
cHiz 0 [«
CHI3 [0 |« _» |[Pum __i'cH19 R

cHI4 B0 |« | »|[Pum = cH2o [0 |«

@ Setting is saved automatically. Next start is same window setting.
@ Assignment can't set if "standard" is selected.
@ 10 assignment can be saved.
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Label property and DESKTOP (2)

How to open label property?

There are two methods to open label property.

1

Click "label property" icon in the main window to open label
property window.

&4 HeartToHeart Ve

KL COMM [0l

DATA HAME |[DATA iSTHG
ISPEED T = & &
2 [Ch] rpo [« | fPum ~]
Double click at region label of servo control or space to open label property window.
Setting of label property
1
G H1 IF GH-I GH1  [v |CHI GH? I7|0H?
GH2 [cH2 CHg M[ocHe
@ @ @ GH3 I7|0H3 GH9 |7|0H9
GH4 I7|0H4 GHI10 I7|OH1D
GHs Iw[CHE CHI1 W[oHTT
Channel ”.ame . . . GH6 I7|0H6 GHI12 I7|0H12
Color setting will be opened if double clicked here.
It sets background color. CH13 v |CH3 CH19 [¥|GH19
Specified color is used for main window and graph window. CH14 v [CH14 GH20 [v [CH20
GH15 WIOH15 GH21 WIOH21
GH16 WIOHW GH22 WIOH22
GH17 I7|OH1? GH23 |7|OH23
GH18 WIOH18 GH24 WIOH24
T ok | +eol |
T A
PERE LB G
T O [ Y
EaERY ARk 236
e — &xm\stsu_ #2330
EOFERD) > | &= #®0  spaopiE s0 e
oK | vt | EEE |

Itis not displayed on the main window if this check box
is removed.

@ Names which are set to labels are saved in motion data.
They are override if other motion data is read.
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Label property and DESKTOP (3)

Following window display is the sample of setting label property.
Each channel has different name and color settings from standard.

SANRIONT«

GH4 |'|0H4
CHS |'|0H5

CH10 |_|0H1E|
CH11 |_|GH11
CH12 |_|0H12

v | EFTE Pkl (G ETITER

== e |

cHi6 MEEIN G EE | o TER
A== MEREE New © i oouw oon =l ossxror a6 =]

CH1g |_|GH1E CH24 |_|GH24

F izl

..................

SYNCG 0N &+ OFF
1 2 €3 4 8 5 7

m' IQEI |;I I IIIF‘WM vII

[T o s [ ] fw =
=fou o0 [« | feen cEEREE0 [ [ ffram -
T T ST [ T js

AT B e = o T B G

R ISR Gk = =l MO0
s (R0 [of | fFwv - EESREW [ T ffrwm =
o 0 [« ] _>_||PWM ;||EE4 oo Jef 1 lfewm =]
e R G = = L RO G
TRAGKING  -10 -1 +1 +10 RELATIVE (" ON & OFF
in B & A 22O DR B
[Z72bk [oHT - CHi2> [GH1a - G4 > | A
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Sample motion is introduced.

Sample motion
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Sample motion

Sample motion is saved in CD-ROM.

There is no guarantee of this sample motion.

Depending on the home position of your robot, please ajust positions.

It is required to revise positions because sample motion is set using factory robot.

In this procedure, sample motion transmission to robot and operation are described.

PC and RCB-1 (robot) are connected each other using IFC-PC interface 2.
Battery is mounted to the robot. PC starts software.

1 Home position is important to use sample motion. Sample motion can't works well if home position
is wrong. Please fix home position of your robot if sample motion can't performs well.

All servo motor position is 90 in main window at first.
Home position is made from this basement position.
Please refer to following sample data to set each channel.

CH1 5 CH7 175
CH2 0 CH8 180
CH3 90 CH9 90
CH6 90
CH13 88 CH19 92
CH14 115 CH20 65
CH15 115 CH21 65
CH16 90 CH22 90
CH17 92 CH23 88

% These valus are reference
data.

2 After confrimation of home position, open the motion editing window from main window.
Open sample motion using "Open file". "Sample_FWD" is used for sample.

This file includes "walk forward".

Open motion editing window. ol =
| | A S s — — —p _||| |.1—| J HHPWM JI
TRACKING -10 -1+ +10 RELATIVE (" ON « OFF
il W & A2z B B &
FIAIE CHI - GH12 > CHT3 - GH24 >
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3

4

5

6

@ Click "Write" icon after specified motion

Open file to read sample data.

Select "Sample_FWD" fro

SampleMotion folder in CD-ROM.

Sample data is displayed.

Position can be revised by double click at
each position or click right button to select
edit. Robot can work together with data

revision if "SYNC" is on.

Send motion data to robot.

number to save.

During transmission, each servo motors will be
set free. Please pay attention to robot to be down. After transmission, dialog box

P BE W o 5 e &
BE B4 X

I%hifﬂlﬁ'hﬂ
|HD DATA_NAME SPEED | CH1 | GHZ | GH

E-—daT—RERK

7 LSRR O 1iﬂsamp|eMntion :_j &

1y Samgle BAK.cav
& [ FiwDocsy,

|m[fSample

I {E P

Sample LideRe
@ Sample Sidelczv

FADT

&
E-vau T R0E%
DB E e 5 B W o]
B0 D X

F—aL7—4

NO | DATA NAME SPEED| CM1 | Giz | G | Gté | G#b | O
1 DATA 4 94 m 90 225 225 9
2 DATA 5 o4 1m 20 226 225 &
3 DATA 3 94 m 90 225 225 fi
4 DATA 3 20 1m a0 226 225 9
5 DATA f 94 m 90 225 225 1@
6 DATA 3 o4 1m 20 226 2% 1
7 DATA 3 94 1m 90 225 225 1@
8 DATA 3 15 1M 20 226 2% 1

M E-vanT-R0EE
D BB 8 @ 5 &% I
BE B¢ X

- a2

Set the motion number

confirms to return to ordinary mode of robot.

Saved motion plays by click "play"
icon.

The motion plays according to specified
motion number.

Please confirm the number if the robot
performs different motion.

b E-TanT-R08E

DoBE e 5 B@®rw -

BE B4 X

FE—ia0 7 —4

MO | DATHA NAME | SPEED | GHT | GH2 | GH3 | GH4 | GHS | CHE | CHY
1 5 ; L 101 a[) a) a1
2 DATA b a4 1m an 220 220 ol an
3 DATA 3 94 10 a0 225 225 alll] a0
4 DATA 3 an 1m an 220 220 an litd)
5] DATA i] a4 10 a0 225 225 120 65
G DATA 3 a4 1m an 220 220 120 id)

wrong performance.

*All motions are played at once. It can't stop in the middle of motion.
*Please robot works on the wide open space. Robot may occur injury or damage by down or

Please transmit to other motion to other motion number as the same procedure.
You can make continuous motions using scenario and auto demonstration.
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