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Before Reading

The RCB-3 is a third-generation control board developed for use with Kondo KHR-series robots.
This manual explains how to connect the RCB-3; and how to use the newly developed control
software application, HeartToHeart3. Please read this manual carefully along with the other
instruction manuals related to this product.

Note: Some manual sections have explanations that use the Kondo KHR-2HV or other KHR-series
robots as examples. Please take this into account if you are using this manual for products other
than those used in the examples.

This manual applies to the following versions of the HeartToHeart3 software and RCB-3 firmware.

HeartToHeart3 2007/02/05 version and later
RCB-3 Ver1.03 2007/02/05 version and later

Manual Organization

RCB-3 Hardware Manual

This manual covers connecting to the RCB-3 and other issues related to the hardware. It also
gives explanations of peripheral related options.

When using RCB-3 for the first time, please do not skip this section.

HeartToHeart3 Software Manual

Software

This section gives detailed explanations for each function of the software application. Read, or refer
to, this section when you want to learn the name and operation of each part of the application.

Introduction
This section explains the basic operation and functionality, like creating simple motions.

The HeartToHeart3 application was specifically developed for use with the RCB-3 controller. Using
the applications GUI interface, you can easily create motion sequences for the robot.

This section will teach you the basic functionality.

Intermediate

In addition to the operations explained in the Introduction, the Intermediate section provides
explanations of operations like creating motion sequences that utilize gyro sensor compensation,
and wireless radio remote control.

With the functions covered in the Introduction and Intermediate sections, you should be able to do
almost all the operations you were able to do with the previous control boards.
Advanced

The Advanced section provides explanations of more complex, advanced operations including: link
function, convert function, conditional branching, automatic detection of which direction to get-up
based on acceleration sensor input, and motion/scenario execution in different situations.

In addition to this manual, more-advanced operations are explained on the Kondo Robot website.
Also, check the support page regularly for information concerning this manual or updates after
purchase.

http://www.kondo-robot.com/EN
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Cautions

The contents of this manual may be updated without prior notice due to product improvements
and other reasons. Also, the software may be updated without prior notice.

Software included in the product is provided as free software under the condition that it is only
used in conjunction with our company’s products. Copyright and other legal rights belong
to Kondo Kagaku CO., Ltd. Distributing, publishing, reverse assembling and other reverse
engineering activities without prior permission in writing are strictly prohibited.

Company and product names in this manual are all registered trademarks of Kondo.

The underlying premise of this manual is that the products are to be used in Japan. Use of the
products outside of Japan, or exporting the products, may require permission or approvals
under the related laws and regulations.

The software applications covered by this manual operate with Microsoft Windows2000 or XP
SP2. Operation with emulators or other virtual software is not supported.

The Kondo Service Department provides maintenance service after purchase, and accepts
questions by telephone or E-mail. (support@kondo-robot.com)

However, please understand that it may take some time to reply questions via E-mail.

This manual is a basic version of the control manual for RCB-3 and covers its use with KHR-
series robots. The RCB-3 can be used with servos that use serial communication control
methods like the KRS-4014HV. However, this manual assumes that all servos are used by
PWM method. Information on servo operation using the serial method will be published on
the Kondo Robot website. Please refer to it as necessary.

Some manual sections may include sample motions as examples, however, the sample
motions may not necessarily be provided with the product itself.

Also, the RCB-3J sample motions used with the KHR-2HV and published on our website
will not operate properly if you try to use them with the RCB-3 without conversion. Please
convert any RCB-3J motions for use with the RCB-3 using the appropriate methods
documented either in this manual or on our website.
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Hardware

RCB-3 Characteristics

The RCB-3 is a third-generation control board developed by Kondo for use with the KHR-series humanoid robots.

- Renesas Technology Corp. M16C CPU, capable of high speed command-execution.
- 24 ports that can be configured for output or input and support PWM as well as H/L signals

- High Speed (115200bps) Serial Port used for PC communication and a low speed serial port used for
communication with a Kondo wireless radio control receiver.

- 3 analog sensor ports. Analog sensor inputs from gyros, accelerometers or other sensors can be mixed
and used to control multiple servos or to control conditional branching during motion sequence execution.

Part Names

Output 15 Output 14

Output 16 Output 13
tput 12
1 putpu Output 11

Specs
Dimensions: 35x45(mm)
Maximum height: 14.5mm
Weight: 12g

Interface (input/output)

Output ports: 24 (Supports PWM/serial servo
output, H/L, ICS control, etc.).

Input ports
High speed serial port (1)
Low speed serial port (1)
Analog input ports (3)
Capacity
Motion sequences: 80 (max)
Objects per motion: 255 (max)
Note: The actual number may be decreased
slightly based on the motion sequences used
Scenarios: 5 (max)
Scenario capacity: 200 motion sequence
references (max)

Output 10

Output 22

Output 23

! Output 8
Output 24 —1|f

Output 7
Output 6

Low speed serial connector

High-speed serial connector Power supply setup

LEDA1 (red) ADinput 3 Operation voltage: 9-12V
LED2 (green) AD input 2 Nc?te: Can be operated with a §V power source
External switch connector AD input 1 using the Kondo Booster-3 option board.

Switch1

Connector Types

Output connetors
Power supply connector

The correct power supply polarity is shown Output 1-8
in the picture. nu < O
Please check the polarity carefully when ‘g 0 =z
using connectors that were purchased o O O
separately. Output 9-16 ale N D
AD input connectors @lv ¢ ¢ output 17-24
® < O
» ; Q) BE|signal z o @
cg =z O 0O o
2 o o

The RCB-3 board was designed so that the negative (GND) terminals are
always positioned towards the outside edge of the board. Positive power
source terminals are directly connected to VCC. Output signals from the CPU
(PWM, serial, H/L, etc.) are 0-5V output levels.

Regulated 5V power is available via the VDD pin of the AD
input connectors. A total of 50mA can be supplied to sensors
from the three AD input connectors.

High speed serial connector Low speed serial terminal

To communicate between a PC and the RCB- The low speed serial connector is typically

3, use the Serial USB adapter supplied or the used for remote control operation with the

ICS-PC Interface 2 adapter (previously used
with the Kondo RCB-1). In either case, please
confirm the COM port number assigned by the
PC operating system. For the high speed serial
connector/cable, black is the GND while the
other two (red and white) are both signal lines.

KRR-1 wireless radio control receiver, or
the KR-1 in conjunction with the KRR-2
connected to the KRT-2. The remote control
setup is covered in detail later in the manual.

Black is GND, red is VCC, and white is the
signal.




RCB-3 Power

The RCB-3 does not have an integrated power switch. In order to switch it ON/OFF, you need
to connect, or disconnect, a power source (Ni-Cd battery for example) to the power source
connector. You can also prepare an external power switch.

Install

Serial USB Adapter Installation

Before installing the application software, the Serial USB Adapter and its driver software
has to be installed on the PC. Please read the Serial USB Adaptor manual and follow the

installation instructions.

H2H3 Software Installation

Install the HeartToHeart3 software following the directions below.

There is no specific installation wizard provided, it is only necessary to copy the necessary

files to the hard disk on your PC.

Open the Software folder on the included CD-ROM.

[HTH3.EXE], located in this folder, is the primary
software application. Copy this file to the PC hard-
disc.

_

ooftware

i

HTH3.exe

Note: You can not directly run the software from the CD-ROM since the
program needs to modify initialization parameter files stored in the same folder.




Software Start-up

Tool Menu
/Main Menu Command Menu Communication Setting
|_7/Hearﬂo|—|eart 3 [ E@/ﬂ

o [3 [CGRD 4 @3 GED MW @R - b ] & 2 B & ®
Message ' |

1
@ EOIT %88 | 15T |

Data Sheet—] 4

Data Listing/

Oopectiens o Bo D 9dw s> @ 8 mivemlm s/
C° 00 B

Data Sheet

<]

X =131 Y=8 [RUN

Status Display \

The window above will appear when you start the software. Please refer to the diagram above for the
names of each part of the software. The operating icons are logically divided into four functional groups. Not

including the main menu group, the other three icon groups can be displayed as floating windows using drag
and drop.

4 HeartToHeart 3

=E /G @

| §| Commad [x]

PARTS x|
[ M GRD 4 0 GE) AB @B > b [

EDIT No subject | LIST|

¥ SYNG |COMS 'l

Example: Displaying icon group tool
bars as floating windows.

<
X=607 =57 |
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Used to load previously saved data.
Clicking on the Load icon opens a

=

Load
loaded.

Note: New data loaded is appended to any data
already existing on the current Datasheet. Existing
data is not automatically overwritten. Therefore,
if you only want to load new data it is important to
delete any existing data first.

Open |? ”X‘
Lookin: [ ROB-3 = & E e E
My Recents Documents
€
Desktop
My Documents
My Computer
My Network
File name : | Ll Save |
Typeoffle:  [FGEFIe =] cancel |
|

1 Environment Set-up

=l =N=NaRcl

Used to save the current data. Select the
desired folder and enter a file name..

'

dialog box to select the data file to be Save

Save as
Lookin . |1 RGB-3 - s B E
My Recents Documents
G
Deskiop
MyDlucumeru
My Computer %
My Network
File name : | =] Save |
Type of file : RCE File =] Cancel

Used to set-up the applications operating parameters.

Size - Sets the Width and Height of the Datasheet display.

Property X
Width Height
Size Iﬁdl:l |48|:|
X by
Grid interval [10 {10

Grid interval - Sets the smallest grid interval for object positioning on
the Datasheet.

v Dizplay an icon of RGE fils

Display

[+ Tool menu
|v Parts menu
v Communication setting
¥ Command menu

“Display file icon” - The check box toggles display of the RCB file
icon associated with the file.

Display - The four check boxes toggle the display of each icon menu
group.
Apply - Click to apply new settings.

[1] Information

@] E x i t

Displays application

! gl ¥
information

H e'é‘r,ﬁ'@g)l'l-(lv\,b”a‘i-t H \

,
,
-

-

including the
version. Close the
window by clicking
anywhere in the
main window, or on

ProgramMame

Copyright
FacePlate

HeartToHeart Partd
20070208

2005 KONDO KAGAKU Co., LTD

the X in the upper right corner.

Click on this icon to
close the application.
A confirmation dialog
box will appear. Note:
Be sure to save any

changes to your data
prior to closing the application.
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Note: To open any of the tool menu windows the RCB-3 has to be turned on and properly connected

to the PC.
L7 Trim [ Option
Adjusts the trim for each servo connected to the Controls the RCB-3 option settings that are covered in
24 output ports. other_sections of this manual _
|%| TimDialog l (=] ] G = 5 u
o 0 K T DTG o O ] [~ Maotion replay 788”5'!"“ - -
oz e S G 5 I ERaBIE Tate Soniral G @D Kl
CH3 D_I : z cHIs [ I : I [ Enable KRG ,':2:5 Fg:ﬁ Fg:li
cHe 1[4 = HioHe o[« I ] Start switch mation I~ GH4 T GHI2 [ GHX
o5 0 4] 1 oz o 4] o O [aFF =1 [~ GHs [T GHI3 [T GH
— [~ GHa [~ GHI4 [~ GH22
€5 | _ I | 5 [ _ El Power-up motion EEw  mENE N
o 0 L = IS | KT B L [t == = =l [CCHE [ CHIE [ CHM
€D | = | a2 LI 7 o L Lows Powser motion Reboot the RGB-3 1o change to IGS mode
€2 ’U_L _ 0 e ) | T g 1 [l === - | -
CH10 (] (4] _ _H||CH22 o 4 ] 2 lﬁgﬁv = [
cHil o[« 3] o B[4 _ o et = M oH [ oHR [ GHI
; - = = imebase ¥ GH2 [T GHID [ GHIB
Co2 [ = Sjonzs 0 Ll = = [18ms ~ [~ GH3 [~ GHN1 [~ GH19
[~ GH4 [~ GHI2 [~ GH20
=1 CoHE CoHa [ oHa
¥ GHE [~ GH14 [~ CHR
[~ GH? [~ GHIS [~ GH23
iﬁ:' Analog CcHE [ GHIE [ GHM
The RCB-3 supports three analog input ports. The
. . b B - ==
Analog setting controls how the analog sensor signals (e T et 2] Fputs]
are used by the RCB-3. aze Level Settiong
. . Ref Measure  Amount
There are two analog input operating modes: 55 [«] [ »[auTo] 2 &g
1. Real-time mixing ~Real time mixing
. OFF =] GHa OFF v GHIT OFF x|
2. Motion Interrupt GH2 OFF | GHO OFF ~| GHig OFF =
1. Real-time mixing GH3 OFF ~| GH OFF ~| GH1g OFF =]
. T . GH4 OFF =] GHI2 OFF  »| GH20 OFF x|
Applies multipliers to the analog sensor signal and o OFF <] CHIZ  [oFF =] oHA  [oFF =
then feeds the result to designated servo channels. OHB OFF =] OHI4 [oFF =] oH2  [oFF +]
This is typically used with gyro sensors for balance o7 JoFF ] oS Joff =] oWs  JoFF -
. . GHg OFF ~| CHIg OFF »| CHM OFF =
correction and stability.
. —Play motion on sensor interrupt
2' MOtIOh Interrupt Play |D u _l LI interrupt trigeer level
Sets the analog sensor signal trigger levels to [oFF =] changs excesds
generate an interrupt and execute assigned motions. PN B O e
This is useful for automatically triggering a ‘get up from [oFF =] chanee exceeds
fall’ motion sequence using an accelerometer sensor.
BATT[1148Y aD1 001y apa ooy #D3 [000Y

The RCB-3, when used with H2H3, supports setting the servo

& ICS ICS parameters for all channels.

] Ics __ Note: After any servo ICS parameter modification the ICS

& Setting window needs to be closed, and the RCB-3 power must
1N° | gmﬂe | sern | Stretc..| Spe be cycled off and then back on before the changes take effect.
s o To read the current settings from the RCB-3, click on the Read
eoo icon in the upper left corner of the window.

? 8:? Double click on the desired channel to open its setting window
3 8:3 and change the settings. The Initialize icon resets the settings
o g to their default initial values. After setting the desired values,

12 g close the ICS Setting window and cycle the RCB-3 power off
1; gmg and then back on to apply the new settings.

1? 83}? Note: To modify ICS settings for an ICS2.0 enabled servo, like
8 g the KRS-4014, the servo mode first needs to be set as a Serial
o gha Servo in the Option Setting window.

72 CH2 10



ﬂ Receiver

v PropoDle

Monitors analog signals received from a transmitter. Ref Messure  Amount
Up to 4 analog signals (1 byte each)are supported. =] Kl _[»[puto] @ [255
(Older version only supported a single 2 byte analog PA2
. Ref Measure Amaunt
signal). [255 ] [» auTo| [0 [
—P&3
Ref Measure A mournt
[255 [«] [v[auTO| |0 |-255
~Pad
Ref Measure A mount
[25E [=] [»[auTO| [0 [~258
~laput button
Fef
o %
#] DataTable F - [E=EE
i Table (Data Table) 4 o0
Mo | Mame | Count | Date |Oontr0| -
M1 0 - - 65535 | |
. . . 2 0 == e 65535
Click on the Read icon in the upper left corner of the M3 0 6535
. Lo 4 i 5535
window to load the existing Data Table from the RCB- ve 0 6553
3. This will display a list of the motions and scenarios o 0 85525
i i i 3 1] 65535
including their names and dates. Mo o g
w11 1] 65535
w12 1] 65535
w13 1] 65535
Note: When you first start up HTH3 the Data Table e ; i
. . . . . M6 1] 65535
Display will be blank. It is not automatically synced with M7 0 65535
the RCB-3. Please click the Read icon to load the current o 0 e
M2 1] 65535
Data Table. mal s g55
M23 1] 65535
24 1] 65535
M25 1] 65535
M6 1] 65535
M27 1] 65535
w28 1] 65535
w29 1] 65535
M30 1] 65535
31 1] 665235
32 1] 665235
33 1] 665235
34 1] 65535 T
< i | 4

|7 SYNG [mcoms |

[~ SYNCG Sync mooms =] |COM Port

When the SYNC box is checked, any servo
position changes made in the application are
automatically sent to the RCB-3 and will cause the

Sets the communications port (COM port) to be used.
The Serial USB Adapter is recognized by the Windows
operating system as a virtual serial port. To communicate

corresponding servo to move on a real-time basis. it the RCB-3, H2H3 needs to be set to the virtual

If the box is not checked, then the RCB-3 is only
updated when the Send icon is clicked

serial port assigned by the Windows operating system.
The virtual serial port assignment on your PC can be

determined using the Windows Control Panel. Refer to the
Serial USB Adapter manual for details.
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Objects Menu [L [ GRID < SET (HIH) > -

The Objects Menu is used to create and edit motion and scenario sequences on the Datasheet.

[.%  Select [ GRID Grid
Used to selec.t objects on the F)atgsheet. Th'e If the GRID box is checked, objects will snap to grid
Selec.t mode is accessed by clicking on the icon, or  jntersection points on the Datasheet. If the box is
pressing the keyboard Esc key. unchecked, then objects can be freely positioned.
| Start Flag

Determines the motion sequence Start (initial) object
to be executed first.

If there is more than one motion sequence on the
Datasheet, then only the motion with a designated
Start Flag will be executed. This will be covered in
more detail later in the manual.

POS (Position) Object

POS Objects are used to modify servo position

3;051 o = settings or channel parameters. The window to the
" ot left will appear when you double-click on a POS
s i Object. Any changes made become effective when
GH4 CHIg the window is closed.
GHa GH17
CGHG GH1g
GHT GH19
GHS GH20 MOME
GHI GH21 SERVO
GHI0 GH22
FREE
GHI GH23 SETH
GH12 GH24 SET?
SPEED [100 [ «] | ik =] SET3
B o A (5 27 i =4 P H
L
POS Object Window explanation: gislplay v
alar 3
Each servo panel, labelled CH1 through CH24, controls the settings for the corresponding | Hame
RCB-3 Output channel. These used to set the operating modes and positions for Display rate setling
connected devices, usually servos. Right clicking on a panel will display the set-up menu | set as home position
shown on the right. Fovati
v Fixation of the panel

Set-up Menu explanation:

NONE - Resets the panel to the default mode with nothing displayed.

SERVO - Sets the panel to servo mode, and displays the servo position slider bar control. Servo position can
be varied by clicking on the arrows at the left and right of the slider bar, dragging the slider to the left or right,
or by typing the desired position value in the box to the left of the slider bar. Note: Typed numeric entries do not
become effective until the Enter key is typed.

The numeric value represents a scaled version of the servo angle, and varies based on the servo models being
controlled. For example, for the KRS-78x and KRS-23xx series, each increment represents approximately 0.35
degrees of rotation. For the KRS-4024HV servos, each increment is approximately 0.5 degrees, and for the
KRS-4014HV servos, it is approximately 0.52 degrees (with PWM).

LR I Y R R
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FREE — puts the servo free rotation mode (undriven). Note: This only applies to Kondo robot servo products.
SET1- SET3 — Applies sets of servo characteristics.

Changes servo characteristics like compliance and speed under program control. Note: This only applies to
Kondo robot servo products. For the KRS-4013HV and KRS-4014HV servos the setting panels do not appear
in serial mode.

H — Outputs 5V signal level

L — Outputs 0V signal level

Display —  Used to display or hide each panel.

Color —»  Sets the panel display color

Name —  Allows changing the assigned panel name (CH1-CH24)
Display Scale Factor —  Scale factor for displaying the servo position

For example, to have 1 display count correspond to 1 degree of rotation:
KRS-78x series and KRS-23xx series, set to 2.9.
KRS-4024HV, set to 2.0.
KRS-4013HV and KRS-4014HV, set to 1.92.
Set Home position — ™ Sets the current pose as the Home Position.
Panel Lock — Locks and unlocks positioning of the panel within the POS window.

sPEED 100 [«] ] 0 |

SPEED —  Sets the POS object execution time. Increments correspond to the current RCB-3 setting. For
example, when the RCB-3 is set to 15 ms, each Speed increment corresponds to 15 ms.

IL]NI{ ;||

LINK — Allows complex modifications to POS objects including channel swapping, scaling, and others. This
is covered in detail on page 49.

Write — Sends the current pose to the RCB-3 and causes it to be executed. Note: This is non-
@ functional when the SYNC box is checked.

@ Read — Reads the current pose from the RCB-3. Note: This is non-functional when the SYNC box is
checked.

‘ﬂ Home position —Returns the RCB-3 (and robot) to the previously set Home Position pose.

Trim position — " Returns the RCB-3 (and robot) to the previously set Trim Position. The trim position
|"'§' ' is typically defined as all active servos set to 0 values.

Sleep — - Toggles the servos between sleeping (inactive) and awake (active) modes. Note: Please be
<zf careful of abrupt servo movement when returning from the sleep mode.

Snapshot — Captures the current servo positions. Used by the Teach function which is explained in
detail on page 41.

Increment LINK Used by the LINK function which is explained in detail on page 41.
_‘ "l' - y p pag
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SET] SET Object

Used to preset a wide range of variables that control conditional execution of the motion sequence.

Double click on the SET Object to display the SET window below. Changes made to this window become
effective when the window is closed.

| SET1 ' ||

o Capture FREE Servo Yaluesi " Senszor Control Enabled
" Set Loop Counter [~ a0 OFF
] N [~ AD1 OFF
(" Set Gomparizon Feeizter [~ AD2 OFF
ID [ aD2 OFF
[T aD3 OFF
i~ Set Senzor Reference “Walue [~ AD3 OFF
|AD1 -] " Timebase
i Jump I'IEms LI
L ]|
" Gall I
i |
" Call Return
& Sapture FREE Servo Valles " Senzor Gontral Enabled
Captures the position values for servo channels I~ 401 OFF Used to toggle the analog sensor

that were in the FREE mode during the preceding I': Egé controls on and off. Note: The displayed
POS object. This becomes the starting position - apz,Wording (ON/OFF) will change based on the

for the next POS object. I~ apa check box status.
[~ AD3
™ Set Loop Counter
K1 cp
Presets the loop counter and is used in O Timebase
conjunction with the CMP Object. This is [15ms ]

explained in more detail later.
Note: Typed numeric values do not take effect
until the Enter key is pressed.

Changes the time base interval for motion execution.
Default is 15 msec

i~ Set Comparizon Fegister Stores an integer

[0 value that will be " Set Sensor Reference Value Captures the

used later in the |AD1 =] current value of

motion sequence by the CMP object to determine the designated
conditional branching. This is explained in more  analog input channel to be used by a subsequent
detail later. CMP object for conditional branching.
i Jdump

I ~]
" Call

(Ml =i - |
" Call Return

Jump: you can jump to motion scenario that you have selected from the pull-down menu from the active
motion scenario. You cannot return back to the original motion from the second motion that you have just
jumped to.

Call: Triggers a call to the selected motion or scenario. Note: The called motion can return to the original
motion using the “Call Return” function described below.

Call Return : Used in conjunction with the “Call up motion/scenario” function above. Triggers a return to the
calling motion sequence.

14



[MIH) MIX Object (Mixing setting)

Used to set the scale factors for applying analog sensor inputs to individual servo channels. Double-click
on the MIX Object to bring up the MIX setting window. Any changes made become effective when the

window is closed.-

MIX1 S|

cHl  [EEEE < l[oFF  ~] GHy  [oFF cH?  foFF  =]JoFF  +]
cH2  [oFF  ~lJoFF  +] GHIO FF cHie  [oFF  ~lJoFF  +]
cHa  [ofFF  <lJoFF  +] GHI1 FF cHig  [oFF  <lJoFF  +]
cHd  [oFF = ]JoFF  +] GH12 FF cHo  [oFF  =]JoFF  +]
cHs  [oFF  w]JoFF  +] GH13 FF cHnt  [oFF  w]JoFF  +]
cHs  [oFF  ~lJoFF  ~] CH14 FF cHz  [oFF  ~lJoFF  ~]
cH?  [oFF  x]JoFF  ~] GHIS  [oFF cHs  [oFF  x]JoFF  ~]
cHe  [ofFF  =]JoFF  ~] GHI6  [OFF cH2  [oFF  «]JoFF  +]

4

o

4

o

L

4

4

4

[=] =] =] =] =] =] el e
Il el It I e 1 et ]
Ti| m| m| M| M| n| | 7
LHIERIERIERIERIERIERIE]

d

CH1-CH24 -> Selects the analog sensor input and scale factor to be applied to each servo channel.

CMP Object (Compare - Conditional branching)

The CMP Obiject is used to compare pre-set conditions and trigger conditional branching when the
conditions are satisfied. Logically, it is equivalent to a [jump if ***] where “***” is the condition being

-

CMP1 tested.

& Loop Counter <> 0 For example, the loop counter is pre-set by a SET object,

" A0 Chanee » Comparizon Register .

¢ AD Chans > Gomparison Register Fhen, tested by the CMP opject. If the loop courlmter value

" AD3 Change > Comparison Register is 0 the conditional branch is executed. Otherwise the

" PA1 Change > Comparison Register loop counter is decremented.

" PA2 Change > Comparizon Register i .

" PA3 Change > Comparison Register The Comparison Register can also be preloaded by a

i PAd4 Change > Comparison Register SET object. In that case, the CMP object compares the

" Remote Code = Comparizon Register . . . e

¢ Remate Gode AND Gamparison Feister < 0 Comparison Rt_aglster value to the change in the specified
analog sensor input. If the amount of change is greater

than the Comparison Register value the conditional branch is executed.

“‘Remote Code” refers to the numerical value received from the wireless radio control, and is tested by
the CMP object to trigger conditional branching.

—>=  Flow Wiring {-{> Branch Wiring

Motion sequences are created by placing objects Similar to the Flow Wiring tool above, the branch
(POS, SET, CMP, etc.) on the Datasheet, then ‘wiring’ wiring created with this tool defines the motion
them together in the desired sequence using this branch to be executed when CMP object conditions
tool. This is similar to creating a flowchart. are satisfied. Note: Branch Wiring always begins at

a CMP object.

Compile

Motion sequences are created and edited on the Datasheet by placing and wiring objects. The motion
sequence information is converted into numeric data that the RCB-3 can utilize when the Compile tool
icon is clicked. The compiled data can be viewed by clicking on the Data-List tab. Note: This is done
automatically when the data is written to the RCB-3.

With HeartToHeart3, the individual robot poses that make up a motion are created
by placing POS objects on the Datasheet and adjusting their settings. SET and CMP
objects are added to control movement conditions and conditional branching. The
objects are then connected in the desired sequence using the wiring tools.
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£ Home position

Clicking this icon causes the robot to automatically return to its pre-set Home position. If the Home
Position has not been pre-set with a POS object, then nothing will happen.
Note: Please be careful since the servos may move abruptly.

= Trim position

Clicking this icon causes the robot to automatically return to its Trim Position. The Trim Position is
defined as all servos set to 0 rotation values. If the Trim Position has not been preset with a POS

object, then nothing will happen.

%} Write

Compiles and writes the existing Datasheet motion
data to the RCB-3. Use the pull-down menu to select
the RCB-3 memory slot (M1-M80) to store the motion
data, then click ‘OK’.

[~ R e ad

Reads existing motion or scenario data from the
RCB-3 and displays it on the Datasheet. Use the
pull-down menu to select the desired motion or
scenario to be read, then click ‘OK’.

@ Delete

Deletes selected motions or scenarios from the
RCB-3 memory. Select the motion or scenario to be
deleted using the pull-down menu, then click ‘OK’

Write to RCB-3

=5=)

Select RZB-3 memory location

[ - |

Write to RCB-3 [
Select RCE-3 memary location
M1 —=i— - L
Ly
[
M4 ——i—= —— =
LhE i

Read from RCB-3

Select

T Read from RCB-3 [
Select

. =l

M === == i
M2 == f=m —=m-
M3 == f=m —mmm
M4 ==/ e 2

Delete

Select data to be deleted

[ - |

| Delete g
Select data to be deleted
]
Ml =/ —— -
L
M3 —=fmm ——mm
M - e E
(S ] Y, | S
|:| Stop Stops currently playing motions, or scenarios
DD Pause Pauses the current motion or scenario. To resume, press the Play button.
." P1la y [ Play M

Selects and plays the desired motion or scenario. Click on
the play button, then select the desired motion or scenario

to play, then click ‘OK’.

Select the maotion or scenario to play

[ |
[ o ]

Cancel I




Messa ge Displays a program status message, along with the time.

Data sheet

EDIT %8 [ LT |

‘ -
The Datasheet acts like a canvas for the creation and editing of motions and scenarios. Objects are selected
from the Object menu and placed on this canvas. To edit the data and parameters associated with each

object, double-click on the object to open its editing window.Selecting the EDIT tab at the top of the Datasheet
displays the Datasheet canvas with the current motion objects. The tab also shows the Data Name assigned

to the motion (see Data Dialog below).

Selecting the Data-List tab at the top of the Datasheet displays the motion’s compiled data which is sent to

the RCB-3
Data dialog A data dialog opens when you double-click on the data sheet.
Double-clicking on a blank area of the Datasheet will display the Data | DataDialog ——
Dialog window. Enter the name you want associate with the motion in the
Data Name text box. Note: This is the name that will appear in the Data Data nate
Table listings. Mo Title]
The Control Input box is used to assign an integer code to the motion Remote Contral Gode
that corresponds to the remote control button codes. The default value is || |65535 Gapture

65535 (no button). The Capture button is used to automatically capture
transmitted remote control button codes. This process is explained in

more detail later in the manual. oK | Cancel |
Click OK to save any changes to the data. Note: This data is not updated |
on the RCB-3 until the motion is written to the controller.

Datasheet Objects mReleaseSelection
Right-clicking on a Datasheet object displays the menu shown on the right. @ Copy
The menu includes object editing, conversion, and property functions including Paste
the object name and display color E f:;;ft
Release Selection: Deselects any currently selected objects. Save
Copy: Copies selected objects to the application clipboard EZE: X
Paste: Pastes copied objects from the application clipboard to the Datashee Sapetes
Convert: Opens the Convert window. Delete
Insert: Used to automatically insert new POS objects between two existing and select Al

connected POS objects on the Datasheet. Multiple new POS objects can be
inserted (1, 2, ..., n). Servo positions and SPEEDs of the new objects are linearly
interpolated from the selected POS objects.

Save: Saves the selected objects.

Open: Reads previously saved objects and inserts them on the Datasheet.
Note: Saved objects have the same filename extension as other H2H3 files (*.RCB) but use a
different file format. To avoid confusion, please create a separate file folder for storage of saved

objects.

Color: Sets the display color for selected objects. POSL B

Properties: Used to edit the object name and to set the width Name[FOST  Auto
and height of the object on the Datasheet. Click “Apply” to _ _ 304
update the object properties. Width [0 et

Delete: Deletes the selected objects. Apply




Intfroduction

This section covers basic operation and the creation of a simple motion. The RCB-3 is an
advanced control board with a rich selection of functions. However, the process to create a

simple motion is very straight forward.

Servo connection and control — Setting the default servo position

When using H2H3 for the first time, please refer to the installation section of this manual to install the serial
USB adapter and install the H2H3 application software. Note: The communications port (COM port) number
assigned by the PC operating system and the COM port number selected in Step 4 below must match for H2H3

1

to communicate with the RCB-3.

With the RCB-3 power off, connect one servo and the serial USB connector to the RCB-3. Power-up the RCB-
3. The green LED will light up for approximately two seconds.

Open the H2H3 software. The application status bar
will display the current system time and the COM port
status (see screenshot to the right).

#| HeartToHeart 3 -

G Y W i A E A R ()RR
[5 T GRD 4 | prg GED HI |

EDIT #5238 | LsT |

_ [-: Select the COM port for H2H3 to use. For example, if the port assigned

> |] & = fcom
[ he
COM3

by the PC operating system is COM6, and COMG is selected on the pull-
down menu, then the status bar will display “COM6 OK”.

o 00 06:52> COM6 OK
%%E% —If a non-existent COM port, or a COM port that is being used by
COME another application, is selected, then the status bar will display a
ggm% message indicating that the selected port cannot be used. Please
ggmé select the correct COM port.

JJ22114:59> COMS does not exist

9

USB Adapter manual.

B ==

| e BHE; [coms |

A= B o« ® O 00

18

Note: To determine the COM port number assigned by the PC operating system, please refer to the Serial

Check the SYNC check box. When the SYNC box is
checked, then any changes to servo settings within
H2H3 will automatically be transmitted to the RCB-3
and the connected servo.



Introduction
wherrwers

6 6 Create a POS (Position) object on the I = E M @ @“ w P& B m—lw

Datasheet to control the servo. To do this, first
GRID : =
click the POS icon on the Object menu, then I S [ 4 | &y GED - “ I=IE

click in a blank area of the Datasheet canvas. A I
new POS object will be created.

EDIT %8 | L1sT |

FOE1

L3
7  Double-click on the new POS object to open ] Pos1 N ==
the POS window. Initially, all RCB-3 output oHI T 0l o e P T
ports are set to OV (L). To operate a servo, the o  +5y (H) @ 0Vl |CHI4 5V (H) @ ov il
corresponding output channel needs to be set to GH3 4BV (H) @ 0Vl |GHIE 4BV (H) & 0 L)
SERVO. Right-click on the panel connected to the  |j|cH OBV H & 0Vl |OHI8 OBV H & oVl
servo (CH1 for example) and select SERVO GHS  +5W (H) @OV IL [CHI?  +5W (H) &0 (L)
GHE  +5\ (H) o v il |CH18  +5\ (H) & 0V (L)
GH7  +5\ (H) o oLy |CH19  +5\ (H) & 0V (L)
Note: While using the POS window, if you click CHa CABV(HL &0V GHIO CARH e v
on any other H2H3 window the POS window GH 7 +BW (H) &0 (L) |CH2 7 +BW (H) & 0L
will automatically close. Double-click on the oH1D :: BV :: OviL) otz :: BV :: oV iU
POS object again to reopen the POS window if 2:; - EEE:; r E:EB 2:33 - EEE:; r E:EB
necessary. sPeeD fior 4] ] e | B
(GH1 (™ +5W (H) (& 0% QL B D ez

¥

GHT M |EI 4

N =)

[l S Ly FOLRELT LY o

The servo panel will display the slider bar. Moving the slider will cause the servo to change positions
accordingly. Note: Always use the slider to return the servo to its initial position when removing or installing
parts like horns attached to the servo.

c Caution: The servo will instantly move when the panel is switched to the SERVO mode. Please

be careful of the servo horns and other parts attached to the servo.

8 Using this method, the servo operation is confirmed. Repeat these steps to change servo positions and
movement.

that using the servo in serial mode has some differences.

C Note: The process above assumes the servo is being used in PMW mode. Please be aware
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Preparing the Trim Position

The Trim Position is the basic reference position
for all robot motions and movement. In general,
humanoid robots stand upright like a human being.
However, to consistently attach, or replace, parts
of the robot to the servos, a repeatable reference
alignment needs to be predetermined. This
alignment will differ based on the robot model.

1 Note

Setting the servo position to 0 (center of rotation)
prior to attaching any parts establishes a repeatable
reference alignment and stable robot while making
it easier to change or replace parts later. If, for some
reason, parts cannot be easily attached to the servo
in its center position, then change the servo rotation
and attach the parts.

Each servo should be set to its initial O position using the steps above. The following section
assumes that all of the servos are connected to the RCB-3.

2 Change Output Mode to SERVO | #rost B (= O i
cHl  [E0 [4] ¢ ||cHra B (H) @ 0y (L)
One by one, set each connected servo |[cHe " +5Y (H) & 0V L) |GH14  +5Y (H) & 0L
panel to the SERVO mode, and Set GH3  +B (H) & 0w (L) |GH1S i+ (HD f* O iL)
their positions to 0 using the slider bars. [|°* oEvl 9wl o oVl oWl
. .  +5Y (H) & WL |CHIT i +BY (H) @ oL
Please be careful since the servo will
.  +BN(H) & 0Vl |CHIB  +EN (H) & OVl
abruPtIy move when the panel mode is " +EN (H) & 0Vl | GHID BV (H) & 0L
changed. 45V (H) & 0Vl |GHO 45V (H) & VI
Note: The servos will not move unless the SYNC 4B (H) = Ov L |oHZ1 45V (H) = OviL
check box is checked. BN (H) @« 0Vl |GHZ2 BV (H) @ 0L
& +BY (H) & 0w (L) |CH23 i +BY (H) @ oL
 +BN (H) & 0V i) |CH4  +EN (H) & OVl
¥ pos: ] &= i N O =
ot o [4 _ oz o[« _ ||= 2z w8 =4 rE
GH2 [0 [4] _ o4 0 [4] _ ]
CH3 [o [« _ r|icws o (4] 1 ]
CH4 fo [] | =i 4] | ]
GHE 4By (H) Fovin [chr o [4] _ ||| The screenshot on the left shows a
chs o 4] _ liows o 4] _ || typical example with all active servos set
chr B[] _ Sloms (4] _ || to their O position.
CHS [o [4] _ |icH 0 4] | ]
+ 0 0
oHe avih  gtvd) |0 I u 2l Once all servos have been set, then
cHin [0 [«] _ | cH22 £ 45w (H) & vl close the window
cHit o[« _ || CH23 BV (H) @ 0L '
cHiz [0 [4] _ | cH € +BV (H) @ 0 (L)
SPEED [0 [«] | x| ~]
B & & = 27 ih =4 P
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#¥| TrimDialog ﬂ @m
. . g 0 4 » 0 4 3

3 Setting the Trim Position - ',D:H j j == ',D:H j j

cha I [4] o loms o [4] | o

Click the Trim icon in the tool menu to O 5 N TETEr M N O

{:;? open the adjustment window B O K _ 2ljorr b4 _ 2

P : ' N [0 N D s W E

oH7 1[4 _ Hlems o[ _ 2

Each servo channel has a slide bar to adjust its o8 [T [4] 0] 2jonzo o [4] ] 2l

Trim Position. cHe B[4 ] otz B[4 ] o

cHio 1[4 | loHzz o (4] ] |

The actual numerical values will differ based on cHtt |« ] lloes @ [« ] )

the robot model. cHiz i [« | loHes [T [4] ] O
There is a limit to the range of trim adjustment = &

that can be applied using the adjustment window =

sliders.

Also, even if a number is within the allowable range, there may be a limit to the range of the motion that can
be made with the slider.

| POS1 Servo numerical display values

GHI [0 4] | v ZH1 G50 b
che o 4] _ on |ohr [6o0 N
CH3 [0 4] | | |cH

CiH4 ||;| |L| J ﬂ cHp  Servo actual numerical working value.

GHE 4BV (H) @0V (cH |[GHI WL |4 |
GH 262 | 4 |

]
]

4 Returning to the Trim Position

To return the robot to its Trim Position either click on the Tool menu Trim Position icon, or the POS window Trim
Position icon.

Note: When the Trim Position icon is clicked the robot will momentarily go into free mode (servos un-powered)
and will then move to the Trim Position at a SPEED of 100.

Note: The Trim Position icon can only be used after the Home Position is set. (Details on the next page)
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Setting home position

The Home Position is a user definable robot posture. In contrast to the Trim Position which
is an upright reference posture use for adjustment and alignment of the robot, the Home
Position is the base posture from which the user can create motions. For example, the robots
knees and/or arms could be bent slightly.

= | B [t
1 Open the POS Window o pos: O i
GH o4 _ rlowmz o4 ] ]
Double-click on the POS1 object to open  [[cH2 [0 [4] il ok o 4] _ 0
the POS editing window. cha i [4] 1 ows 0 [« ] o
CHY o 4] _ dlowe o4 ] ]
CHE 5 (H) oy o7 0 4] | |
CHE [o 1 ] rcwe o4 ] ]
9 #os1 P ] lemwp
2 Create pose + T S %—
Adjust the servo slider bars to create |[oH2 o [4] _ HjoHs |30 4] _ Dl
the robot pose to be used as the Home |jcha [0 [4] 1 Mlowms 0 [4] | o N
Position cHe 0 4 ] lowms o [4] ] | m
GHS 45 (H) Goviy (ot 0 |4 _ | j
GHE o4 _ ows [0 4] | Hlls
cHr o [4] _ r|iche [0 4] _ 0| J
GHE o4 _ icHn 3 4] | |
GHY 4B (H) oviy [cHat 0 |4 ] |
cHio o [4] _ | cH22 BV (H) & 0L
chit o [4] _ | |cH 4B (H) & 0V L)
chHiz 3ol 4] _ | cHe 48y (H) & 0V L)
SPEED [100 |4 | i |
B &8 & [Z 27 ifn =4 b

g Fost s 2 e et
3 Set as Home Position o I Ld ' Joe i
GH2 NONE |cHia a0 4] ] o
GHa SERVO |oHis 0 [4] ] o
Right-click on any of the active servo CH FREE floms (4] _ 0
panels, then select “Set Home Position” || SET1 oz o 4] _ 2l
from the menu. CHE SET2 Jome 4] _ O
GHT SET3 |oHie T[4 ] o
GHB oo 0 [4] ] o
CHY L GH1t 0 [4] | ]
GHIO panel Display , Ll cHa2 45V (H) & oV
GH11 o , L|cHea 4BV (H) @ oV
GHIZ Name | GHas 4BV (H) @ 0V (L)
SPEE Display Scale Factor |tk ~]
= Set Home Pasition [ |

4 Click Home Position icon £} i 71 Ponel Lock

To return the robot to its Home Position, either click on the Tool menu Home Position icon, or the POS window
Home Position icon.

Note: The Trim Position icon can only be used after the Home Position is set.
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Create start up motion

The RCB-3 can be set-up to automatically execute a predefined Start-up Motion when it is initially powered-on.
Typically, this motion is created to return the robot to its Home Position.

Note: The following material assumes that the Home Position has already been set. This process only applies to
KONDO robot servo products.

_ #| HeartToHeart 3 F 9
1 Create a POS Object (POS1) EEm D e v L E-E B WM

Using a blank Datasheet, select the POS icon on the ||| > [ 6RD 4 5ED (LN - > B | A

Object menu, then click on the Datasheet canvas to ]
create a new POS object (POS1). EDIT 88 | LIsT |

Note: Tool selection status is automatically cleared each time objects
like POS, SET, MIX, and CMP are positioned on the Datasheet. To
create multiple objects it is necessary to click the desired object type on

the Object Menu each time. [E]
2 Edit POS1

¥ POsS1
Double click positioned POS1 and open POS window. Onthe §[.; & [.i I oms B[]
POS window, make all the setting of the channel that the servo o NONE % ome [0 ]
is connected to [FREE].

CH3 SERVO vloHs 0 (4]

CH4 FREE »||cHE [0 <]
3 Set SPEEED GHS SET1 3| CHI? |u |

GHE SET2 b|lcHis i [«

Using the SPEED slider bar, set the SPEED to 2. ol SET2 ﬂ cHIg ID—EI—
GHY  +Bu (H) @OV [cHR 0 (4] | ¥ CHE blcho T [«
cHID 0 # FR (" 51 {52 (" 83 |GH22 45U (H) o 0L CHI L yoHn 0 [«
GHI1 |EI * FR (" 51 (52 (53 |CH2 4BV (H) w0yl CH1 panal Display R E| GHI2 B
cHiz o & FR C S =3 =3 GHM " +BY (H) = OVl GH o v ] oHoa B
SPEED [2 ; 31 S | CHT Name » || GHos a0
=z = SPE Display Scale Factor bl

Note: Setting the SPEED lower than 2 may result in improper operation with some

robot models.

Edits to the settings of POS, SET, MIX, and CMP| & HeartToHeart 3
objects take effect when the editing window is ] = == I R N \‘HHFSY

closed. |13 rerm <4 ¢ G0 6w @@ - D> [0 & ¢
4 Create a SET Object (SET1) Ignmss |UsT | /

Select the SET icon on the Object menu, then click on

the Datasheet canvas to create a new SET object.

=
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H 'SEl'l M
5 Edltlng SET1 * Gapture FREE Servo Values! " Sensor Contral Enabled
Double-click on the SET1 object to open the r@jp e i i
SET ed|t|ng W|nd0W (™ Set Comparizon Register I” AD2 OFF
o B
Select the “Capture FREE Servo Values” || st sensor Reference value e e
button a0 - " Timebaze
" Jump TBms >
= =]
" Call I
[ =7 =]
" Call Return _
6 Create POS2
Select the POS icon on the Object menu, then click on the
Datasheet canvas to create a second POS object. [POS2]. =
7 Edit POS2 ¥ Pos1 ==
CH1 0 4 F || GHIZ -60 |4 3
Double-click on the POS2 object, then set ||, :U E j j P :_30 E j j
the object SPEED to 100. Click the Home CH3 o m J ﬂ cHIE D u J ﬂ
Position icon to move the robot to the Home ||, OmE ] loms B |4 ] D
Position established earlier. CHE o 5V (H) Govi ch? B 4] ] o
cHs 0 4] _ liowe [0 4 ] |
Note: If the SPEED value is very small the || [ ] llome B0 [« ] O
servos will move abruptly and could pose [lcus [T [4] ] llown o [« ] ol
some danger. Always start with a large ||chs £ BV (H) Fovin ohn 1[4 ] |
SPEED value like 100 first. chio o [4] | v |cH 45 (H) & OV il
cHit 0 |4 _ | cHa BV (H) 0V (L)
cHiz o [« | v || GH24 4BV (H) = 0L
. SPEED [100 4] ] | 5. x|
8 Connect the Objects T TRy S

Select the Flow Wiring icon on the Object menu,
then connect the Datasheet objects in order — POSH1,
SET1, POS2. Once the Flow Wiring tool is selected it
stays active until another tool is selected.

To connect the Datasheet objects, click on the first
object. A red line will appear as the mouse is moved.
Move the mouse over the next object to be connected,
then click and the connecting line will appear. Repeat
this process to connect all three objects.

sresiorens

IE-N=RGRCHIEA R RN

|[X oo 4 ¢ 6D S—l}—z-[}[}
I

EDIT #6886 | LIsT |

SE%
Pos2

9 Designate the Start Position

Each motion needs to have a designated Start Position
so that the RCB-3 knows where the motion execution
should begin. To designate the Start Position, click on
the Start Flag icon on the Object menu, then click on
the first POS object to be executed in the motion. A
red Start Flag will appear on the object.

Note: The Start Flag tool selection is modal and isn’t

deselected until another tool is selected. Each motion
can only have one Start Flag.
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S5

. DataDialog
10 Enter the Motion Name
Data name
Double-click on a blank area of the Datasheet to open the Data {No Title]

Dialog window. Enter a name for the new motion, like “Start Up

Remate Cantral Cade
Motion”, for example. Then click the OK button. The new name I

Capture |

will appear in the Datasheet EDIT tab. DataDialog
—
q Start Up Motion >
N —— Ok | Cancel |
Remote Control Code
HeartToHeart 3
v ‘ I IEEESE Capture |

=R R R
I3 CoRD 4 @) G BB @ - b @] &4

EDIT 88 | LST | ;
e

|
11 Save the Motion

The new motion can be saved to the PC hard disk. Click on the
Save (Diskette) icon on the File menu, then select the disk folder

eart 3

¥ ey

.
HeE)m @ @ | & - & @ W

IR 4 ) G @R @® - D B

and file name to save the motion. Q2223 com6ok ]
EDIT 838 | LIST |
o N )
Save in: I | ROB-¥ j & &k B
R 2\ sxde =S R 55
. . - "'-(\fms This folder is empty.
A save dialog will appear and you -
can enter a name.
L %)
L
File name: | =] Save
Saue a5 type |nc3 file ;l Cancel éﬂ

12 Confirming the Motion Destination Destination

To avoid writing over other motions or | HeartToHeart 3 I
losing data, before writing motions or ] = orE =@ ] R i ﬂ I'FI)I v EYHC!
scenarios to the RCB-3, always confirm X rero 4 ED @ = o B
1 1 L S —
thg current RCB 3.Data Table listing. ] DataTable - =T
Click on the Table icon to open the Data
: ali T ) R
Table display. Click on the Read icon in No | Name TCort | Date [Corol =
the upper left hand corner of the window m g :;: - ggggg
to retrieve and display the current Data m g :;: i ggggg
Table from the RCB-3. M5 D S — 5635
. . . sl 0 = e 65535
As motions or scenarios are written to e i T o
the RCB-3 they will appear in the Data M3 0 /A 85535 |
. il 0 e —mn 65535
Table listing. M11 i i mm B85535 | |||
i1 2 i e mn £5535
M13 ] i - 65535 ||
LI 0 = e 65535
k] 0 = e 65535 I
[Gls] 0 —— 65535
M7 0 e —mn 65535
i1 & 0 e —mn 65535
Note: The Data Table can be simultaneously 19 0 e 65535
M0 i e mn £5535
i i i W21 0 - == 65535
displayed along with other windows. et ; Ié__ o 86535
23 0 = e 65535
24 0 —f—— = 65535
|| M5 0 e 65535
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13 Write Motion Data

Click the “Write” icon to write the current
motion data to the RCB-3 controller. Select
the desired RCB-3 memory slot to store the
motion, then, click “OK”. Memory slot M80 is a
typical choice for storing the Start-Up Motion.

Write to RCB-3

Select RGE-3 memory location

Note: The RCB-3 will momentarily go into Ml ——7— —— e e
Sleep mode as the motion is being transmitted. e If: =
Be careful to avoid any problem, or the robot i Select ROB-3 memery lecation
falling, since the servos may temporarily go Ha If: - b
slack. Me i ::‘:: ok | Cancel |

R

14 Register the Start-Up Motion

] HeartToHeart 3 e | [ESEEN™>
EECE D @) % &) & B PN ooms o
I rorp 4 @y cmes-ap > > ) &4 5 B e 0 O oM b
J—|
FATT MBS | m—— 0 Dptan e —
Click the Option icon. Use the “Power-up motion” pull- 5
. ot
down menu to select the Start-Up motion. Changes to this Mation replay
window take effect when the window is closed. Enable remote contral
Enable KRG-1
Start switch mation
|oFF |
Power-up motion
i — |
_I Low Power motion R
OFF = Sy — - n
| . I =] m
Foncr=U ol After completing the Option setting and closing the
M1 -/ - " = window, power the RCB-3 off and then back on
Me T T E again. Confirm that the Start-Up motion is executed
5”3'*--"—-"'“ . when the power is restored.
/-
R [
56 —-fmm i |
I'IEmS LI

Note: The example Start-Up motion explained above is effective for KONDO RED version servos.
Ideally, servos should initially move slowly when first powered up. However, there is no industry standard power
up position for servos so some servos may move abruptly. The Start-Up motion above initially frees the servos,
then, slowly moves them from their unknown positions to the Home Position. Using this technique provides safe
and easy movement to the Home Position.
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Creating and Playing Motions

The same basic process used to create the Start-Up Motion can be used to create other motions. Here is a brief
summary of the process:

1 Connect the RCB-3 and turn on the powe

Connect the RCB-3 to the PC, and power-up the robot. If the Start-Up Motion has been set, then each servo
will slowly move to the Home Position.

2 Start the H2H3 Software

Start the H2H3 software, select the appropriate COM port, and click the SYNC chack hay L

eMake the settings on connection port which corresponds to the port number w3 || v sme |__[Gomr:.‘ =
of the connected interface port. : “

R == v
J220652> COME OK [

ePut a check on synchroﬁization switch. The changes you will make to each ggmg
ill i i COME —

servo will immediately reflected. ggmg

S ===

CoMi0

- Somi?

| J IFHE?NG ID[:I ME x| coMI2

ﬁg@qﬁﬂ@ ] 00
]
3 Read the Data Table

When the H2H3 software initially starts it doesn’t know the current RCB-3 Data Table information. Click the
Table icon on the Tool Menu to open the Data Table, then, click the Read icon to update the H2H3 Data Table
display with the current RCB-3 status.

4 Create a Motion [3 [ GRID 4 @05 GED @ @P| - Db [ |
| HeartToHeart 3 F . 1 (= [ o o]
Motions are created by placing and ERN=NGHONEA =R W I )

= : _
connecting a series of objects on the | I ey = e ENCR A IS I NNITE

Datasheet canvas. EDIT 888 | LT |

IC

Simple motions can be created by

clicking on the POS icon and then

the Datasheet to place POS objects.
> The POS objects are then wired in the

desired play sequence using the Flow

Wiring tool.

Data sheet

Click on the Start Flag icon, then the
1 POS object that represents the Start
Object of the motion.

<

X=131 Y=8 [RUN

| o
Y
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4 Edit the Motion Objects o P
The robot mgves by sequenjcially assuming o PR JOHs lﬂd_|l;l 0 5
postures defined by the motion sequence oe Bl B B o [ ] D
objects. The parameters for each motion N B W ot I |4 _ |
sequence object are edited to define the robots ||ck [« _ O | 0H18|_|:|;I < _ J’d_l

t d ds durina th tion. oHo [ [4] | ]| cHe o 1 3
postures ?n speeds during .e motion - o L] i o T n 5 I
Double-click on each POS object to open its omz P 4] B Slowe 4] ] 5]
editing window. Adjust the individual servo oz B [4] ] Mloms B [« | o
positions using the slider bars, or by entering o SN[ SRR |ERRRR [o:e0 N[O ERERRER BRRER|
numeric values, to create the desired robot oms 1[4 u Mo g [« _ ol
posture.Adjust the playing speed of the POS speep [0 [« | DIErE =l
object using the SPEED slider bar. B o & = 2Z i =4 P

5 Write the Created Motion

Write the created motion to the RCB-3. The motion
o=
can also be saved on the PC as a file. ‘ I ]

| & & 8 W~
| HeartToHeart 3 ™ -0 A S S O m e
HE)m D @ ¢ & a8 mFoe IR

RN 4 e mam - > B &4 =

P | Vrit= to RCB-3 5 B
EDIT %38 |L1sT |
Select RGB-3 memory location L
omes: . el | =l
Save in: I | ROB-3 j & 5 EB~ Write to RCB-3
) A BHAE  BS A 55
"/ 15 folder 1s em) 8 -
et et Thisfold P Select RCB-3 memoaory location N
- -
Desktop
] 4 I Cancel
L %)
Computed
'
e
Metwork
Fille n ame: | | Saue I
Save 3F type IHDB file ;l Cancel éﬂl

Motion Data Capacity

The number of datas exceed 30
\'tf) Do you want to delete M2 and M3 datas?

Mo |

Note: The RCB-3 data memory is structured as 80 motion slots (M1-M80) and 5 scenario slots (S1-S5). A
single motion slot can contain a motion with up to a maximum of 30 objects (POS, SET, MIX, or CMP). If the
motion is larger than 30 objects, a confirmation message will appear. Selecting ‘Yes’ results in the remaining
objects being written into sequential memory slots.

@ Play the Mot AP @On e
Click on the Play button and select the motion to be played from [ Play 5=
the pull-down menu. Use the Pause and Stop buttons to control the Select the motion or scenaria 1o play
playing of the motion. e - |

Ok I Cancel |
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Customize the POS Editing Window

The layout of the POS Editing Window can be customized to make it easier to use.

] HeartToH=art 3
] Sk
S POS] (ChP) =
Q222232 GoM6 ok
EDIT 2888 | LisT | ! . i (= 2
[ GHT [0 [4] | loms o [4] 1 ]
l}, GH2 o4 _ rlows o4 | ]
GHa o 4] _ lows P[4 | ]
chs o [4] | iows o4 1 o
GHG 45y (H) @OV oHir [0 Kl _ ]
chs o [4] | joms o [4] 1 ]
GHT o4 | rlowme o4 1 ]
GHE o4 _ rohn o4 | ]
GHa 4BV H) @ ovil |CHIt o Kl ] ]
chin o [4] | | CH22  +BY (H) & Vil
Double-click on a POS object to display the [|cH11 [0 [4] _ +]|CH2 45 (H) & 0V L)
POS Editing Window. chiz o 4] _ | |otos CovH & VD
sPEED [i0 [«] | by =]
B & & = =27 in =4 P

DI 5F|'| & Right-click on a blank background area of the POS Editing Window to display the
customization menu (see left).

Set Hi panel Display

Use the pull-down menu to toggle the display of servo channels. For
example, you can hide unused servo channels by unchecking them.

BT - O
Colar K o« GHZ
Display rate setting « GH3 Panel LOCk
Set as home position | gﬂ; The window positioning of each servo panel can be unlocked so that the
Sefiing background picture | » GHE panels can be moved. For example, a typical window layout for a 21 servo
Display of the background g:g robot is shown in the screenshot below. Each servo panel was moved to
Fixation of the panel v GHI correspond with the physical location of the servo being controlled.
g:}? Note: Be sure to relock the panels once they are in the desired positions.
» GH1Z
i EE _ - —
« GH15 che 0 [« ’J
+ GHI6 o Fes [ ] o OHE K | |
i on [ [ ] 2] T S |
* GHIg L m W o |n Cl |
che 0 [4] Il o chis 0 [4] ] 0
chio I [« ] O | i KT _ ﬂ’_‘I
CHIN ||:| [« | o 4 _ A
GHI2 [1] ] o o [4] | ﬂ|
ow —L—T—] o w GETEF & N ol
cHis 0 [4] | Moo o [4] ] j|
chis 0 [« = | om i |4 ] ﬂ|
sreep [l [« | limk | |
BB R A F 27 i =4 b
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Panel Display
Color

Display Scale Il—%ctor
Set Home Position

Background Image

Display Background

Panel Lock

[[] standard

[] white

[] Gray

[ Dark gray
W Black

[ Erown

B Peach

[ Red

W Purple

[l Persian blue
W eue

[ Turquoise green
[ Vellow green
B Green

[ vellow

] Aqua

B Ochre

Iz‘ etc.

Panel Display
Color

Display Scale Factor

Set Home Position

Background Image

Display Background

Panel Lock

NONE
SERVO

FREE
SET1
SET2
SET3

H
L

Panel Display
Color
Name

Display Scale Factor
Set Home Position

Panel Lock

Setting the Background and Servo Panel Colors

The POS Editing Window background color can be changed using the pull-down Color
menu. In addition, a BMP picture file can be used as the window background using the
‘Background Image’ menu option, and toggled off and on using the ‘Display Background’
option.

The display color for individual servo panels can be modified by right-clicking and selecting

the desired color from the menu.
-~ Y o |

Click on the Name option to display the Panel Name Window. This allows
the replacement of the default names (CH1, CH2, ...) with user defined
names.

Panel Color Example

Panel Name Window

Display Rate Setting

E Change of the name A lﬂlm
[GH CHg  [GHE oHi7 [oRT
cHz  [GH2 CHI0 [GHID cHig [oHis
CH3  [CH3 CH11 [CHIT GHig [oHe
OH4  [oHe GH12 [CHI2 GH [CHO
CH5  [GHB CH13 [CHIG cHn [oHnt
cHs  [GHE CH14 [GHT4 GH22 [oHEz
cH?  [GHT CH15 [GHIE GHoa [oHEZ
CHe  [CHB CH15 [CHIE OHQ%IOH'M—
Load | Save | QK |

The numeric values displayed in the servo panels are expressed in terms of incremental rotation based on
the servo resolution, not angular degrees. To display the values in approximate degrees a display scale
factor can be applied using the Display Rate Setting option. Click on this option to display the Display Rate
Setting window. Enter the appropriate scale factor for the servo panel to be modified.

Typical Scale Factors:
KRS-2350HV servo, PWM mode, 180 degree range = 0.345
KRS-4014HV servo, PWM mode, 270 degree range = 0.520
KRS-4024HV servo, PWM mode, 260 degree range = 0.500
moving servo (KRS-4024HV) --> 0.5

GH?
CH3
CH4
GHE
CHS

CHY
CGHa
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Load | Save |

E Display Scale Factor A N @M
[ cHa i i f—
[ cHio i chis
[ GHIT |l chin I
[ cHiz i ch [T
[ oHa i ot [T
[ GH14 |l cH2 I
[ cHiS i chs [T
[ cHig i cH [T
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Customized POS Editing Window Example

In the example below, a rear view of the KHR-2HV was used as the POS Editing Window
background, and the servo panels were positioned over the corresponding servos in the image.

Rear and front images of the KHR-1HV for use as backgrounds can be found in the RCB-3 folder.

GH11

CH1Z

cHiz o

My &R & [Z 27 i =4 P

SPEED [100 4|

31



Intermediate

Wireless Remote Control Set-up

Remote control of the RCB-3 is typically implemented using two methods. The most common method (explained
below) uses a standard KONDO button style control box (KRT-1 or KRT-3) connected to a KRC-1 transmitter
which sends signals to a KRR-1 receiver mounted on the robot and connected to the RCB-3.

1 Connect the wireless receiver (KRR-1 in this example) to the RCB-3 low-speed serial input port.

By default, the RCB-3 is set to ignore received signals. Its option settings need to be modified before it will
2 recognize the remote control commands.

W] HeartToHeart 3

EEE D E)VE- & B |
|[[S FGRD 4 @05 GED B @P - b [0 | 4

Cliok on the Option icon to open the e L e

Option Editing Window. Click to check Cption
both the “Enable remote control” and
“Enable KRC-1" check boxes. Close the I~ Motion replay

window to make the changes effective.

Enable remaote control
L: Enable KERZ-1
Start switch motion
|OFF =l

Power-up motion

Note: In this example the use of a KRC-1 transmitter
has been assumed. However, the same process Ml - - ;I
needs to be followed when using other transmitters
or configurations including the use of the RCB
Commander application with a PC.
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play when the buttons are pressed.

Intermediate

Next, specific buttons on the remote control need to be mapped to the corresponding motions for the robot to

W HeartToHeart 3

F . ]

FEO D @ v L B & 8w Ve
I3 Moo 4 @ 6D 60 @@ - 0> | & =
|
Click on the Data Table icon to display the Data ¥ e bl E. ™ o] O
Table, then, click on the Read icon to load the ( @@
current RCB-3 data. Yo [ tane R e
Double-click on the motion to be mapped in w| DataTable ‘ o 5 ) |
the Data Table. The Data Dialog window will be 0 00
displayed. Make sure that the remote control is Mo_[ Mame [ Count [ Date [ Contral « |
turned on, then, press and hold the button to be m TESTOD! 3 e 503 SEE%E
mapped. M3 :: o G

Once the data dialog is displayed, turn on KRC-1
and let it discharge radio waves. Then, hold down

DataDialog

the button that you wish to designate.

Click on the [receive] button on the data dialog
while still holding down.

Setting is complete once the number on the
control input is changed. Now you can release the
transmitter button.

Settings will be written into RCB-3 when the data

Data name

|N|:| Title|

Femote Control Code

|65535

Ok

Capture

)

Cancel |

dialog closes.

Click on the Data Dialog ‘Capture’ button while continuing to depress the remote control button. The value in
the “Remote Control Code” box will change to display the received remote control code value. At this point,
release the remote control button, and click OK to update the mapped motion settings.

Note: This is the recommended mapping method. It is also possible to open the Data Dialog Window by
double-clicking on a blank area of the Datasheet. However, any changes made using that process will not
become effective until the current motion is written to the RCB-3.

Note: When mapping remote keys to motions using the Data Table, changes are automatically updated to
the RCB-3. Any previous mapping is overwritten. In contrast, mappings made using the Datasheet and Data
Dialog directly only modify the mapping within H2H3 and are not automatically updated to the RCB-3.

It's good practice to use the Data Table method to update the key to motion mapping, then load the
corresponding motions from the RCB-3 and save them to the PC.

The functionality described in this manual so far is basically similar to the older RCB-1 robot controller, however
the RCB-3 functionality can be used in many more advanced ways.
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Remote Control Values

The KRC-1 remote control key mapping table with the transmitted key codes is shown below
for use with the RCB-3.

RCB-3 Control input value table
No shift | shift 1 shift 2 | shift 3 | shift 4
No button 0 512 1024 2048 4096
1 1 013 1025 2049 4097
l 2 514 1026 2050 4098
- 4 516 1028 2052 4100
) 5 517 1029 2053 4101
® 6 518 1030 2054 4102
— 8 520 1032 2056 4104
Q) 9 521 1033 2057 4105
&) 10 522 1034 2058| 4106
A 16 928 1040 2064 4112
X 32 944 1056 2080 4128
O 64 576 1088 2112 4160
80 592 1104 2128 4176
96 608 1120 2144 4192
O 256 168 1280 2304 4352
212 784 1296 2320 4368
288 800 1312 2336 | 4384
KRC-1 Button Layout
Recommendations: —
In almost all cases it is best avoid assigning the Sh?ft2 T@ '"C""ﬁ' ETSWM
value of “0” to a motion. Because “0” corresponds Shift 2 | E— — _%I-TShlftB

to no button being pushed, the RCB-3 may play

this motion continuously.

When two or more buttons are pressed
simultaneously, their numerical values are added.

Example
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Gyro sensor

Gyro sensors are used to detect changes in the robot’s posture and to apply correction to the
corresponding servos. In older designs, a gyro sensor unit was directly inserted between the
controller board and the servo. That approach restricted the gyro correction to a single servo or
set of two servos, and applied the same correction factor to each of the servos.

In contrast, the RCB-3 supports up to 3 gyro sensors (KRG-3) that can be directly connected to
the controller board. The gyro sensor signals can be modified (scaled, enabled,

disabled) and applied under firmware and motion sequence control to
any combination of the robots servos. Also, the gyro settings can
be dynamically changed while a motion is playing using SET
object parameters within the motion.

Connecting the Gyro Sensor (KRG-3)

Connect the gyro sensor to one of the RCB-3 analog input
ports (AD1, 2, 3)

AD input3
AD input 2
AD input 1

Confirm Basic Gyro Operation
The easiest way to confirm the gyro operation is to use the
H2H3 Analog Settings.
Assuming that the Start-Up Motion described in the J phy Jg';' :I:i" =) ﬂ e
Introduction has already been created, turn on the robot
and allow it to slowly move to its Home Position. Then, click - =
on the Analog icon in the Command menu to display the

| Ihput 2 | Ihput 3 |

Level Settiong

. . Ref Measure  Amount

Analog Settings window. EE ] _| »Jaumo] |2 [t
For testing purposes, select the appropriate input port tab ~Real time mixing

: : F OFF =] cHg OFF =] GCHIT OFF -
(typically Input 1 [AD1]) and s?t t?e .real-tlme mixing CH1 | e oo om0 o oms
pull down menu to a value of “x5”. Tilt the gyro sensor and OH3  [OFF ] CH1  [OFF | CHI8  [oFF =
the servo connected to CH1 should move in response. 2:; OFF Iz 2:}; OFF Iz 2:;” OFF Iz

OFF = OFF = OFF =

In this example the gyro signal was scaled by a factor of 5, GHe  [oFF =] oH4  [oFF ~| oH2  [oFF -
and then applied to a single servo (CH1). Using the same 2:; E’;__I = 2:}: E’;__I = g:sj Z;__I =
approach, the gyro signal can be applied to multiple servos : :
at the same time, and different scale factors (gain) can be || [ " o swreer et _ _

X . K . Play |D [«] 1 v | interrupt trigger level
used. If a negative scale factor is selected, it will cause the [oFF <] change excesds
servo to move in the reverse direction. ] T p——
Changes made in the Analog Settings window are [oFF ] change exceeds

automatically saved in the RCB-3 and are executed when it
is turned on.

BATT[1748Y AD DOTY AD2 00TV AD3 000V

Thput 1 IInput 2| Input 3|
—Base Level Settiohe
Measure  Amaunt
[256 W = PlauTo| 2 |24
- H3 OFF - GH17 QOFF -
- H10 OFF - CH18 QFF =
CH3 OFF =i CHIT  JoFF =] CHIZ  JOFF = For proper operation, servo positions with a non-
GH4 OFF =] GHI2 OFF ~| GHu® OFF = moving gyro and servo positions with no gyro
FiHA A neE =l mH NEE - should be the same. If they are different, then some
Pt T [t 2 [ T 3] adjustment needs to be applied. Make sure that the
bl p‘l‘s Elle gyro is not moving, then, in the upper part of the
ase Level Settione Meseure Amount Analog Settings window (Base Level Setting) click the
256 o - [ 2 54 S}L/‘:ch)igrl:;tﬁn. This will capture and store the current
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More Practical Gyro Techniques

The gyro set-up process covered on the previous page results in settings that take effect from the time the robot
is initially powered up until it is shut-down. That set-up process doesn’t compensate for gyro sensor drift over
time or drift due to temperature changes. Also, the gyro compensation is applied to all motions played, though
this could sometimes be inconvenient. To address these situations, the RCB-3 supports advanced methods to
dynamically manage gyro compensation.

MIX Object Gyro Settings

Inserting a MIX object into a motion at appropriate points provides the
ability to manage the gyro settings dynamically.

Release Selection

Copy
Paste

Convert

First, create a new motion making sure to save and delete any motion IS*
already on the Datasheet. %

Open

Select All

Note: When creating a new motion always delete all objects on the

Datasheet. An easy way to do this is to right-click on a blank area of the
Datasheet and click Select All from the pop-up menu. Right-click on the
selected objects and click Delete, or press the DEL key on the keyboard.

Release Selection

Copy
Paste
Convert
Insert

Save

Click on the MIX Object on the Object menu, and then Open

click on the Datasheet to create a new MIX object. Color '
Double-clicking on the MIX object will display the e
object’s MIX Settings window. ooy

|AD1-R = ||OFF =]
In the MIX Setting window, the left column associated with )
each channel determines the type of mixing to be applied MIx1

while the right column determines the scale factor (gain). For chi  [EEEm=][oFF =] cHs  [oFF =[O
example, AD1-R indicates real-time mixing will be applied to

B

iG] lnee | ==

the AD1 gyro sensor input. OFF ;I = " MIxX1

I v =1 o [oFF  ~|[ofF ~]  coHe  [oFF  =][oFF
Similar to the Analog Window setting process |JFF oHe  |QFF  lloFF ~]  cHo [oFF =]JoFF
explained previously, different gain settings w GH3 @%ﬁlﬁ CHI1 mw
can be applied on an individual channel basis, |* 2 GH4  |pa1-p |JOFF = GHIZ - JOFF - = W
and multiple channels can be compensated - E CHE  bhap  [OFF <] oHI3  [OFF = |[OFF
simultaneously. Also, a negative gain setting i 5 cHe (PRSP JoFF w1 oW4 forF  <][oFF
will result in servo movement in the reverse |« § GUIRSN AD2-R - JorF _IE CHiE  [OFF  ~][oFF
direction. MIX objects can be inserted inthe | 7 o [orr =gforf ] owe [oFF IZIfoFF
motion sequence at any point that the gyro X B
compensation needs to be modified. A 'Igl:l
Of course, actual use of this technique will s
vary depending on the robot type and motion.
For example, for a particular motion you may
want to have the gyro compensation active while SET1 FE @ 42 .
the robot is walking, but less or zero compensation (f: gafthe FgEEtSEWD Values " Sensor Control E
when it bends over or stands up from the floor. |LBI_|DDD el ol F o
Experimentation trying several different methods is ~ Set Comparison Register [~ AD2OFF
highly recommended. P F o
To insure stable operation when using gyro T Tet Sontor TeTorerce valie [~ AD3 OFF
compensation, the analog input values need to be ADT =l " Timebase
corrected while the robot in a stable position. This can [f dume 15ms

|n1 TESTOOT 8415 1503 =l

be accomplished by inserting a SET object into the
Start-Up Motion (see screenshot to the right). This
should also be done periodically if the robot is operated
for a long period of time.
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Integrated ICS Settings Management

KONDO RED version servos support editing the servo’s ICS settings. In older designs this had to be
accomplished via a separate software application with the control board disconnected. However, with the RCB-
3 this functionality has been integrated into the H2H3 application.

Note: The KRS-4013HV and KRS-4014HYV servos support the ICS2.0 standard and can be used in
serial mode.

Click on the Option icon on the Tools W HeartToHeart 3 -

1 menu to open the Option Window. ‘ L E=RaEG “ ‘Q’((ﬁ" })_ &= ﬂ = “
[ |

|IIR rero 4 @9 6D 6 @@ £ D> oy || £

T —

—ICs

Check the appropriate boxes for the channels whose ICS settings will

i . . , e ¥ GH1 [~ GHa [~ GHI7
be modified. There is no problem if channel that won’t be modified is W GHZ [ CHID [ GHIS
selected. [~ GH3 [~ GHN1 [~ CH19

[~ GH4 [T CHI? [ GHZ
[ CHS [T CHI3 [ GHZ
¥ GHe [ CHI4 [ CcH22
[~ GHT [T CHIS [ CH23
[~ GHe [T CHIE [ GHM

9 Open the ICS Editing Window ¥ HeartToHeart 3 ‘
EEC D @ v LSS W

=

. . [ IS [ GRD 4 @) GED AR @0 T e ||
Click on the ICS icon on the Tools menu to

display the ICS Editing window. With the 'J-E = . !"

window open, cycle the RCB-3 power off, (‘@’
then back on again to put the servos into N
ICS editing mode. Read the servos current
ICS settings by clicking the Read icon in
the upper left hand corner of the window.

Mame | Servio | Strete... | Speed] | Strete... | Speed? | 5t
CH1
CH2
CH3
CH4
CHE
CHE
CHY

Jl CHa
vis I
&

Mo | Mame | Servio | Strete... | Speed] | Strete .. | Speed? | Streh
CH1

CH2 Pt 4 3 4 3 4
CH3 S il 127 aa 127 15
CH4 s
CHS 1:GHI P
CHE —_—
GH7 Stretch Speed

GHE SETI |5 HARDY v |3 (FASTY -]

CHI SETZ & (HARD! = |[3 (FAST! ~
ZH10 | J' J

CHI1 SETS
GH12 Dead band

o0 --] O O e OO0 —

v

The servo settings are displayed in table
format. Click on individual channels to edit
their settings.

G000 --] O O e OO 3 —

-
oo

—
[

Dumping

After modifying the ICS settings, close the window, and cycle the RCB- ;:::SB :;F(LFOM ;
3 power off and back on again to return the servos to normal servo control Protection 10 e B
mode. Weakness timer |1 (FAST) =]
Limiterl  [60 [ 4] ]
LimiterR B0 4] I
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Creating a Scenario

Scenarios are a simple way to play a series of motions in a consecutive fashion. For example, scenarios are a useful
way to perform an autonomous demonstration within a given period of time.

4 Clear the Datasheet

# vearroricon 3 l=l=kesl)  Creating a new scenario requires a blank

= =N RPN isti i ight-
[ row « T E TSI T L R R D.ata.sheet. Select all existing objects by right
Faaron coms ok T clicking on a blank area of the Datasheet, then,
EDIT TESTO? | st | _{| click Select All on the pop-up menu. Right-click on
« || the selected objects and select Delete on the pop-
Fres{All Servae) Release Selection up menu, or press the DEL key on the keyboard.
Copy
Paste
Convert
o
Open
Se\ecﬁ%\l

Free(all Sery

Set the value in the paramegas
Release Selection
Copy
Home Pos Paste
Convert
Insert
Save
Open
Color 4
Properties
Delete [}
Select All
2 Open the Data Table ¥ DoraTatie F P e
Ma | Mame | Count | Date | Contral =
M1 alk (WD) 14 576 1826 f5535 [
M2 alk(BAK) 14 576 1822 5535
13 WalkEBefc-re the diagonal the lef 10 5::(’6 1822 65535
. . M4 Walk{Before the diagonal the rig 10 576 18:24 65535
Click on the Data Table icon on the Tools M5 Side StepE% 10 B/6 1824 (5635
. . MG Side step 10 B/6 18:25 65635
menu to display the Data Table Window. M?  Turnil) D 5/6 185 6535 |°
. . . ME TurnfRd 9 B/6 18:25 65635
Click on the Read icon in the upper left hand MO Gietting up(rruming up? : 14 BB 1825 G535
. Gietti Lyi 1 :
corner of the window to read the current data from ~ [f| i Gettine uptlying upon face 12 bl e
M12  Kick(L 10 B/6 18:27 65635
the RCB-S M13 Kick (R} 10 B/6 18:27 [t —
M14  Forward roll 17 B/6 18:27 65535
M5 Backward roll 13 B/E 1827 65535
M6 S!de Corafl} 12 B/E 1827 65635
117 Side CorolR) 12 B/6 18:28 6E535
Mg Pushup 20 B/6 18:28 65535
M9 PiercingtR} 12 B/6 18:20 6E535
Ma0 PiercingiL} 12 546 1820 65535
M21 Freemode 2 56 1830 65535
r22 i —f 65535
r23 i —f 65535
r24 i —f 65535
125 i —f 65535
126 i —f 65535
127 il e 5535
r28 il e 5535
14249 n e 5535
[ ] i} e 65535
31 i} "f." -—— 65635
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3 Adding Motions to a Scenario

W] HeartToHeart 3 - ‘ = | 3| EF
EEC R @ W L & @ | sme comw -

R rof0 4 @9 600 M@ @ >~ o> B & = B & ® ? oo b
Q142508 Write successful |

EDIT TESTOO? |L15T |

e
| DataTable .
% ) K

Mo | MHame

| Count | Date
E] BAR1R03 65635

2 117231425 65535 |

4
g M - ARRAR

Drag and drop the desired motions from the Data Table to the
1 Wialkt FWD Datasheet.
[

12 'Walk{Back
[

Use the Flow Wiring tool to connect the selected motions in the order they are

T lyed.
Release Selection
bwekins  Copy M1 Walk(FWD) [
==
Comvet M1 Wialk(FWD Auts |
Insert ‘ Hame 2 l: :] — »
Save Width |50 Height [10 E——
Open * Yalk (B4
I—
Color » P!l:ll:ll:)"
Properties &}
Delete
Select All

M wWalle CFWD

b1 Whalk (P ‘ 1> ‘

M2 Wik (B AR

M2 Wall (B A KD

The wiring tools are modal and remain active until another tool is selected.

lﬁ Note: To cancel a wiring operation after it has begun (red wire is
displayed), right-click.

1 Add start flag to data sheet. Add flag to
object that you selected and wish to be "‘,
executed first. M1 ‘s k (FWD)

Note: The Start Flag tool is modal and remains “Jf
active until another tool is selected. W2 Walk (B4 K

Placing motions on the Datasheet causes it to be automatically recognized as a Scenario.
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4 Write the Scenario

[ #| HeartToHeart 3 DataDialog ﬁ
J [ i I i N E =] J {:7| ﬁ’ Data name ook
[ IS raro 4 SET M (@ [No Titl CTY
142503 Write successiul _ [IEESSNSY |
EDIT TESTO02 | LisT | G Capture |
1 QK | Cancel |
t1 Walk{ FWD

¥

M2 "Walk({Back)

Double-click on a blank area of the Datasheet to display
the Data Dialog window. Enter the Scenario name. lit

is also possible to map a remote control key to play the
scenario if desired. Click OK to save the changes.

@ Click on the Write icon and select the
desired RCB-3 memory slot (S1-5) to store

the scenario, then, click OK. -
Write to RCB-3 [

Scenarios can be played, just like motions Select RGB-3 memory location

| -]

Scenario Content and Cautions

Motion sequences contain all the information necessary to define the robots
movements. In contrast, scenarios only contain a list of motions to be played.
They contain no detailed information concerning the servo positions or speeds.
Conceptually, a RCB-3 scenario is like a motion play-list for the robot.

Caution: Changes to motions called by a scenario will result in the scenario
playing the updated motions. Please be careful to reconfirm the behaviour of
scenarios when making changes to any motions they reference.

If there are errors in a referenced motion, the robot may not move as expected.
Also, if there is an error in a loop (explained in the Advanced section of the
manual), then an endless loop may occur.

When using scenarios, always carefully confirm all referenced motions.
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Using the Teach Function

The most basic method of creating a robot posture for a motion is to specify the position of each
servo by either adjusting its slider bar or entering a numeric value. A series of postures are then
connected in sequence to form the desired motion.

An alternative, and more effective, method is to use the RCB-3 Teach function. The servos to be
modified are put into FREE state, then, they are manually moved to the desired posture and their
positions are captured by H2H3. The captured positions are used to automatically set the POS
object data.

Note: The Teach function requires the use of KONDO Red version servos and may not be
functional with servos from other

manufacturers. el eortrorenr 3 _

||—reﬂm 4 @ GED @R @ - > B A @@4&':
1 Create a POS object on the |

Datasheet. EDIT #8 | usT |
q T
ot [ [« ] O oHe 45y tH) & v |
oH2 5 [ | | ol B [« I o
AT W TR e o
o [T [« 0 ‘ cmsl_lzu JJ J‘J‘
. . . oy B ome o
2 Do_u_ble cl_lck on the POS object to display the POS oo B E'L TN iy B
Editing window. o L ] _‘| [ — 7\'
os o [4] | j‘@Hgg g O |
cHis i (4] | Sllown B |« v
sPEED [100 [« _ _D!L]NK =
3 The LINK pull-down menu is used to define e B2l

combinations of servos to be modified
simultaneously as a set. Select “Setting of the

combination” on the LINK menu to display a new ﬂ j ]‘;Hm IID E j jl|
"Link Editing” window. q 5 o | ol
CEETRS e e »'IC =l
cH | ~] cie [ =] oH | =]
oh2 [ =] oo [ <] cwe [  ~| v

CGH3 I vI OHHI vl OH19| 'I J
o | =] oz | =] oo | M &m_ﬂ
CHS I vI OH13| vl OH'21| vl |

GHa I vI CH14 I vl CH22 I vl
CH7? I vI CH1G I vl CH23 I VI
CHa I vI CHI6 I vl CH24 I VI

Name | <] toad | save | Dekte | ok |[[ancel ]

a4 Use the servo channel pull-down menus | Link Editing 0000
to set the desired servo channel(s) to TCH
CHI | x| cHe |
(teach) mode. PRI
CH2 o) GHID |
cHs  [3rD GHI1 |
cHe |EREE, cH12 |
o sir—| '3 |
Cho = = CHI4 |
CHT | x| cHis |
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{#] Link Editing
5 Repeat the process to set all the desired channels to the o :;g: e : R : =
TCH mode. For example, to create a LINK combination to oo [TOH B s | o o | -
be used in capturing the posture of the robots left arm, the o | = = e
left arm servo channels would be set to the TCH mode. G =Rl =R =
Enter a name to be used for the LINK combination. The new  |j== | =1 s | =1 oo | |
LINK name will be appended to the pull-down LINK menu pore 2 e o f | e
and can be easily selected for future use.
Note: “TCH” has been used as the LINK name in this o [ =] oms [
example. ce [ =] owms [
When the desired editing is finished, click OK to close the
H Mame ITGH' LI Laoad 5
window, and apply the changes. i . LA
6 In the POS Editing window select the new LINK (“TCH”
in this example) from the pull-down menu. — T ——

T B B
2

o e [ ] [ oHe B (H) v |
— — = —— — — CHa 345 |4 | » | cHs a0 4] _ j‘
J ﬂ|OH19 ID u J ﬂ| oha P[4 = O o i [« |
ot P [4] CEn| CieMND o [
I 'I CH20 ID 4 J j‘ | oo [T 4 = O _ ||
| o i [4] 0 ez B[] = j|
I 5 "II GHA T l‘ I I ﬂ| otz T[4 ] o F[4] O |
CHIg 1 Miowe [« |
V| Lo [New Link e [ T llom b G T
s BBl T oom F T
-‘ ’+I speen [ [« | ol | |
B B O Z =7 i =4 PE
S L IR Y
cHis o 4] |

With the new LINK selected, use the following
7 Drocess: SPEED  [100 [« | DIk

& o A .'5’.:22@-‘ =3

g Click on the Snapshot icon once. The servos set to TCH mode in the LINK will
automatically go into FREE state allowing them to be easily moved manually.
Position them to assume the desired pose.

Note: The affected servos will go into FREE state when the Snapshot icon is
clicked. Be careful to avoid the robot falling or other abrupt motion.

gy Click on the Snapshot icon a second time. The current servo positions will be
captured and the servos will return to SERVO mode. The POS settings are
automatically updated with the new position data.

New LINKs are appended to the pull-down LINK menu and can be reused at any
time to quickly modify the positions of servo combinations. This technique can be
very effective for frequently modified servo combinations, like legs and arms.

Using the Teach mode, a servo may sometimes be manually moved beyond its
defined movement range, however, H2H3 will limit the captured position data to
within the allowable range.
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Motion Calls and Jumps

The RCB-3 supports Calls and Jumps from the current motion to other motions. This is
accomplished using SET objects created within the motion.

(™ Set Loop Counter
L | g
(" Set Comparizon Register
|IZ|

"~ Set Senzar Reference Value

I ==

™ Sensor Gontrol Enabled
[~ AD1 OFF
[~ 4Dl OFF
[~ &D32 OFF
[~ &D2 OFF
[~ aD3 OFF
[~ AD3 OFF

= Timebaze

eJump to a Destination Motion

The Jump function performs a unidirectional jump from the current motion being played to
another motion. It does not support a return from the new motion (see Call below).

Creating a Motion Jump

This is a simple example to illustrate the Jump creation process. In actual use, the SET object would be

inserted into a motion with several objects.

1 Write in a motion to a motion number you like.
In this explanation, we will let this motion be the destination of the jump.

2 Place SET object (SET1) on data sheet.

S

[IZ rorp 4 @9 6D @ - > 0 | & 5 &

2524 comeok

EDIT Ma title |L15T |

SET1
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3 Double-click on the SET object to display the SET Object Editing window. Select “Jump” and
use the pull-down menu to select the destination motion.
Notes: The destination motion must already have been written to the RCB-3 memory. Make
sure to read the current RCB-3 Data Table prior to creating Jumps.

B 2222 - s

(" Capture FREE Servo Values {~ Senzar Control Enabled
{~ Set Loop Counter [~ aD1 OFF
| 2 [~ AD1 OFF
(" Set Comparizon Register I~ AD2 OFF
ID [~ AD2 OFF
[ AD3 OFF
{~ Set Sensor Reference Walue I~ AD3 OFF
| ADT | " Timebase
I'IEms LI

[M1 M1 Walk{FWD) 8/15 15:03
(" Call Return

4 Close the SET Obiject Editing window to apply the changes. Place a Start Flag on the SET
object.
Write the new motion to the RCB-3 (M8 in this example).

O
|l EEE D e P 8 8 | Vene [coms v

|[IX rero 4 -@--{}wl]ﬂggoﬁﬁmm oo B

I

EDIT Mo title |L15T |

Write to RCB-3 X
h Select RCE-3 memaory location
M1 M1 Walki F'WD 815 1503 -
M2 M2 WalkiBack) 1123 14:25 -
M3 —f—
| |ME =i __:__,f =l

M5 TESTOOZ2 11523 0414

-ME —f—
M7 =i -
W
M0 - ———
M1 - -
M2 - -
M3 —=if= -
Mi4 —=i—= =
Mg —f— -
Mg —#f— ——
M7 —i— -
Mg —i— -
Mig —f— ——
M20 —F— —— i
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5 Play the Motion

Play the new motion with the SET Object Jump. Assuming the steps above were done
correctly, the new motion should jump to playing the destination motion. The motion flow is
shown in the diagram below.

Play [
Select the motion or scenario to play
ME Mo Titls 11/23 23:22 -]
W2 M2 WalkiBack) 1123 1435 El
R
hld ——fm ——m-

| |ME TESTOOZ 11423 04:14 = |
M ——fm =
MBS No [itle 11/23 2a2d
[y —
(7 |y [ A —

M8 untitled M1 Walk(FWD)
End

Start

POS1

E
IL
| S
| ©
!
v.

POSE

A

POS3

|

End
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eCall a Motion

The Call function transfers execution (play) from the current motion to a destination motion.
When used in combination with a Return, the destination motion can automatically return play
to the original motion.

To create a motion Call, insert a SET Object and edit its settings to “Call” and select the
desired destination motion.

eReturn from a Call

The Return from a Call function transfers execution (play) back to the original calling motion
and continues play with the object immediately following the original Call object.

Note: If there is no Return from Call Set object in the destination motion, then the motion
execution will stop. Also, if the motion is played directly without being called, then the Return
Set object will be ignored.

[ Play o

Select the motion or scenario to play

ME Mo Title 1123 2322
M2 M2 Walk{Back) 11./23 1425

e
ME TESTOD2 11/23 0414
A

M3 No Title 11,93 23:22

-

M8 Untitled M1 Walk(FWD)

| KN

™~

Start

Return f

* call up

End

|t_ all Returf
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During motion creation the need to add additional robot poses comes up frequently. H2H3
makes this easy using the Insert function. The function supports automatic creation of a number
of new POS objects between any two existing sequential POS objects.

Example: 9| HeartToHeart 3

_ ===l N
1 Create two POS objects (POS1, POS2) on the Datasheq|| = om0 4 SET > b F

represent two different robot poses. Q232243 Write successful |

EDIT Mo title |L]5T I

Use the Flow Wiring tool to connect the two POS
objects.

P51

% HeartToHeart 3

= -E=ECIE A R
1|Kremn1@mﬁ>+>+>\lﬂf§
20:22:43> White successful |

EDIT Mo title |L15T |

P51

¥

P52

Select POS1 and POS2 and right-click with the mouse. Select the “Insert” function from the
pop-up menu. .

—IeEReEs. 00 0

]| HeartToHeart 3 ™~

A D @ v L& E-a 8 | (FE
|[[3 MoRD 4 @03 GED AW @0 £~ Db @) | 4 |

J

EDIT Mo title |L15T |

Release Selection

il

Copy
Paste
Convert
Insert

Save I’\‘i}

Open

Color ]

Properties

Malata
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The “Insert” input window will be displayed. Enter the number of new POS Objects to be
created. For this example the default value of 1 was used.

[ Insert ﬁ

Mumber of new objects

5 The new POS Objects will be automatically inserted and connected. (POS3 in this example)

E HeartToHeart 3 -
HEE D@ L & @ | ST [cow
[3 [GRD 4 @9 GED AR @@ - b B | &4 & S

EDIT Mo title |L15T |

|

Pl

i

P

1

POis2

|

Note: The servo values and speeds for the new POS Objects are linearly interpolated. For
example, if “n” new objects are inserted then the incremental change in values between
objects is calculated using “n+1” as the divisor and digits beyond the decimal point are

ignored.

Points The Insert function is useful to subdivide a very large motion between
b3y two poses into smaller segments. Or, to fit a motion between two
poses to a curve to make it smoother or more lifelike.
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LINK Function: Position Editing

The LINK Function

The LINK function is an extremely powerful editing function used with the POS object. Mentioned briefly in
the previous manual section on the Teach Mode, the LINK makes POS object editing much more efficient by
supporting the creation of user defined servo channel combinations (LINKSs), and applying the same setting to
all servos in the LINK at simultaneously.

##| Link Editing ol
GH1 CHI | | cHi? | |
GH2 CHID | > cHig | |
CH3 CHIT | >l cHig | =l
GHY CHIZ | ~| GcHa | -]
GHS CH1Z | x| cHn | =l
CHe | x| cHa | ~] ochz | =]
CHT | > cHis | > CHa | |
CHs | | cHis | x| cHM | =l
Mame I LI Load | Save | Delete | 4 | Cancel |

CH1~CH24 - Pull-down menus for each channel determine the function to be applied to the channel by the
LINK. Note: For some functions a numeric value also needs to be entered.

Name - Used to assign a name to each LINK. New LINK names are appended to the LINK list when they are
saved to provide quick access during POS editing.

Open - Opens previously saved LINK definition files (see below).

Note: The PC file extension for LINK definition files is identical to Motion files ((RCB), but the content is different.
Please organize saved LINK definition files using a separate disk folder. If a Motion file is accidentally opened
when trying to open a LINK file, nothing will happen.

Save - LINK definitions can be saved to a PC file for later use.

Delete - Use the pull-down menu to select the LINK to be deleted, then click “Delete”

OK - Applies any edits or changes and closes the window.

Cancel - Cancels any edits made and closes the window.
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LINK Settings Explanation

PRM (?): Parameter

Sets the servo channel value to the number inserted within the parentheses. For example, the KHR-2HV uses
KRS-788HV servos with a 180 degree rotational range. A 90 degree rotation corresponds to a parameter of
261. Therefore, the PRM numeric range is -261 ... 261 (whole integers only).

MOV(?): Move
The current servo channel value is incremented by the number inserted within the parentheses. The MOV
numeric range is -261... 261 (whole integers only).

TTL (?):
Sets the channel output to High, or Low, logic levels based on the value within the parentheses. This is primarily
used when interfacing to devices other than servo motors.

Usable Values: 0 -> (L/OV), 1-> (H/5V)

SET (?):

Applies a previously defined set (SET1, SET2, SET3) of ICS parameters to the servo channel based on the
value within the parentheses. This can be used in PWM mode, but not Serial mode, and only applies to KONDO
Red version servos.

Usable numerical values:
1->SET1
2 ->SET2
3->SET3

FREE:
Puts the servo into FREE mode (only applies to KONDO Red version servos.)

SPD (?): Speed

Sets the POS speed to the value within the parentheses. If the value is preceded by an explicit plus or minus
sign, then the value is treated as incremental and the servo channel value is incremented by that value. Note:
This is functional for Serial servos only and can not be used in PWM mode.

Usable numerical values: 1-127

STR (?7): Stretch

Used in Serial servo mode only (not PWM), the servo stretch parameter is set to the value within the
parentheses. If the value is preceded by an explicit plus or minus sign, then the value is treated as incremental
and the servo stretch parameter is incremented by that value.

Usable Numeric Values: 1-127.

TCH: Teach
Sets the servo channel for use by the Teach function. (Applies only to KONDO Red version servos)

Points: For LINK functions using incremental values (not
including TCH), using the Increment LINK -/+ control will
increase or decrease the servo channel value by the
incremental amount. _‘ }'l'
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LINK Function Examples

PRM: Parameter

Since the PRM function automatically sets the assigned servo positions it can be used to simultaneous set a
combination of servos to frequently used positions. Note: The corresponding channels must be set to SERVO
mode, otherwise the operation is ignored.

Points

| Using the LINK PRM function to create frequently used postures-
N

Note: The example below uses the KHR-2HV configuration and values. Refer
to the POS Editing Window example (page 31) for servo positioning.

wincos D ok
GHI  |PRMID) ~| cHe | ~| o7 |PRMD) =]
GH2  |PRMD) > GHio | > GHig

GH3  |PRMID) ~| GHI1 [PRMD) ~| GH19 |PRM-140] =]
CHe | ~| cHiz [PRMD) ~| cHao |PRM(7O) =]
CHE | ~| cHiz [PRM-140) | cHzt |PRMD) =]
CHE  |[PRMID) ~| cHi4 |PRM-T0) | cHz | =]
GHT  |PRMID) ~| GHis |PRMD) ~| cHzm | =]
CHE  |PRMID) | cHis | x| CHx | =]
Mame |POS1 ~|  Load | Save | Delete | o] 4 | Gancel |

The LINK PRM settings shown above will be automatically applied to the active POS object when OK is clicked.

9| rost L. =T =
CHg o E v |

GH1 [245 (4] | v GHS 4B (H) 0 (L) \

ce [ [« | 0 oHs  [E0 (4] | j|

GHa CoeEVH) 6oV GHT CORVH G |

GH4 4BV (H) & oV (L) CHIg 4B (H) & v |
GHID 4B (H) & OviL) | CH18 BV (H) &0 |
GHI1 BV (H & oV (L) |CHI7 CoRVH E v |
GHI2 CoeEY () & 0vi() | GHs CoavH G |
CHI CoRH @ V(D | cHi o G v |
oHI4 CoVH & Vi | o ComiH E v |
GHI5 45V (H) & 0V | ol Y (H) &V |

sPEED [0 [« 0 0 | LT |

L gazZiIﬂ-"'l'|
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LINK Function Examples

MOV: Move
Points: Using the LINK MQV function to incrementally step servo settings-

Used in conjunction with the Increment LINK -/+ control, the MOV function automatically increments (or
decrements) the servo values as defined in the LINK. This can be used to efficiently make adjustments to

ositions that involve multiple servos.
P P The example, shown below, simultaneously increments the hip,

knee, and ankle servo settings for a KHR-2HV. This causes
the robot to squat smoothly while maintaining the orientation of
other servos.

The “Link Editing” window defines the incremental MOV function
values for each servo.

| Link Editing ‘ [E=EERC
oH | -] cH | -] cHi7 | -]
oH2 | -] cHio | -] cHg [MOVGI) -]
oHa | -] cH1 | -] cHg [MOW=aD) -]
oHe | -] cH2 MOV -] GHa [MOWI) -]
‘OHE [ -] cHiz [MOWED) -] cHa | -]

CHa I - I CH14 IMO\.-‘(+'2|3) - I CH2 I - I
CH7? I vl CH1E I vl CH23 I vl
CHa I vl CH1G I vl CH24 I vl

Hame |Bending and streching| LI Load | Save | Delete | (0] 4 | Cancel |I

In the POS window, select the LINK, then use the LINK -/+
control arrows to increment or decrement the servo values.

[ Post (= E ez
os P ] o

o [ [4] | o CHS € 45y (H) & oV |

Gk 5 B D GOl ol T D

I I B D T | .

N 5 N O EN g B o

cio [ [4] | _v]| CHIs Pl _
out [T 4] | I K _ 2
cHiz [0 [4] | ]| cHia [l [«] |
oma [0 |4 ml BQOHW Foo [« ] o)
E
_

o4 [l [« 2 ohn [ (<] ] o]

oms [T 4] Mlowr [ | o)
sPeED 00 [ | j| LK |Bending and streching L||
B« A Z 27 i =4 ’+|
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LINK Function Examples

Convert Functions

The Convert functions enable the editing or modification of multiple servo values simultaneously. For example,
servo values can be calculated, reversed, or swapped.

E{Ion'urert E@g
GH | ~| cHi? | |
GH2 | | cHis | |
GH3 | x| cHig | |
CH4 | ~| CHa | |
GHE | ~| cHn | |
CHE | ~] o | ~] oHe | B
GHT | x| cHis | =] cHa | =]
cHe | x| cHis | =] cHa | =l
Mame | | Load | Save | Delete | OF, | Cancel |

Convert Window Explanation

CH1~CH24 - Pull-down menus determine the convert function to be applied to each channel.

Name — Assigns a name to each set of Convert operations. The function can then be saved and easily applied
again later using the pull-down menu.

Open - Previously saved Convert functions can be opened from the PC disk for use. Note: The file extension
used for Convert functions is the same as Motion Data (*.RCB), however the internal data is different. The
creation of a separate file folder for Convert file storage is recommended. Also, if a non-Convert file is opened
then nothing will happen.

Save - Used to save the current Convert function to the PC disk for later use. Note: The Convert function name
must be set prior to saving the Convert Function to the PC disk.

Delete - Deletes the current Convert Function.
OK - Closes the Convert window and makes any changes effective.

Cancel - Closes the Convert window without making any changes effective.
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Convert Function Definitions

CopyTo(?): Copy

Copies the current CH value to the CH indicated by the number in parentheses.
Usable range: 1-24 (integer only)

ReadTo (?): Read

Effectively the reverse of the CopyTo function, the ReadTo function sets the current CH value to the value of the
CH indicated by the number in parentheses.

Usable range: 1-24 (integer only)

Change (?): Change

Swaps the values of the current CH and the CH indicated by the number in parentheses.

Usable range: 1-24 (integer only)

Reverse:

Reverses the CH value (changes the value sign: positive/negative)

PRM (?): Parameter

Sets the CH value to the number in parentheses. Note: Care should be taken to remain within the effective

servo range. For example, the KRS-788HV servos used in the KHR-2HV move approximately 90 degrees with
a value of 261. Therefore, the usable range for the KRS-788HV is -261 to +261.

Usable range: Effective servo value range

ADD(?): Add

Increments the current CH value by the number in parentheses.

Usable range: Effective servo value range

MUL (?): Multiply

Multiplies the current CH value by the number in parentheses. Note: Decimal values can be used within the
parentheses, and the resulting value is rounded to the nearest whole number.

Usable range: -1000.00 to +1000.00
SPD(?): Speed
Modifies the POS Object SPEED based on the number in parentheses. Note: Applying the SPD function to any

CH changes the SPEED value for the entire POS Object. Decimal values can be used within the parentheses,
and the resulting value is rounded to the nearest whole number.

SPD Function Formats-
n -> SPEED = n (sets the SPEED to n)
+n -> SPEED = SPEED + n (increments the current SPEED by n)
-n -> SPEED = SPEED —n (decrements the current SPEED by n)
*n -> SPEED = SPEED * n (multiplies the current SPEED by n)
/n -> SPEED = SPEED/n (divides the current SPEED by n)
Usable range: -1000.00 to +1000.00
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Convert Function Example
Mirroring Poses

Using the Change and Reverse functions, key portions of the robots pose can be easily mirrored.

This example uses the “1HV011_bowing.RCB” motion to illustrate th

HomePos
mirroring process.
Tao t||:|I,|'|.|_|:|1
Release Selection
Tao tll:l|,l'l,|_|:|l2 COP}"
Select the POS object(s) to be modified, then right-click and Paste
select the “Convert” option. To bow 03 Convert N
Insert
Tao hl:ll.l'l.l_|:|4 Save
Open
Ta tll:l'."'.'_l:lEl
Color k
To bow. Dt Properties
Delete
Ta t||:|l.l'l.l_|:|_ Select All

3 The Change functions shown in the Convert window below
(Mirror_01) will swap the CH values with the CH values indicated in
the parentheses.

v N S
CH | ~| cHs | ~| cH7? | |
CHZ  [Chaneels) ~| cHio | ~| cHs | ~|
CH3  [Chanee(7) ~| GHI1 [Chanes(17) ~| ocoHg | -]
CH4  [Chanee() v| GHI2 [Chane=(18) ~| cHm | =]
CH | | CHI3 [Chanee(19) ~| cHz | =l
CHE | ~| CH14 [Chanes(20) | cHz | -]
CHT | ~v| GHI5 [Chanes(21) ~| cHa: | |
cHe | ~| cHie | ~]| ocH | =]
LI Load | Save | Delete | ] 4 | Cancel |

Note: This example uses the KHR-2HV CH servo assignments.
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4 Following the same process, the Reverse functions in the Convert window below
(Mirror_02) will reverse the assigned CH values.

E Convert ‘ E@g
CH1  [Reverse x| cHe | x| cHIT |Reverse ~|
CH2  |Reverse | cHio | ~| GCH1Z |Reverse -]
CH3  |Reverse | CHI1 |Reverse ~| CH19 |Reverse |
CH4  |Reverse > CH12 |Reverse ~| CHW |Reverse |
CHE | x| CHIG |Reverss x| CHZ |Reverss |
CHE  |Reverse r| GCH14 |Reverse x| cHz | =]
CH7  |Reverse x| GHI5 |Reverse x| cHm | -]
CHE  |Reverse x| CHiE | | CHu | ~|
MHame ||"-'1irr|:|r_EI'2 ;I Load | Save | Delete | (0] 4 | Cancel |

Check the “bowing_01” POS object pose. With the original settings the robots right
arm was extended forward. After applying the two Convert functions described above
the robot pose has been mirrored so that its left arm is extended forward.

Before conversion After conversion

r B
The Convert function can be very useful to modify poses and

motions when:
Points

‘Mirroring poses and motion sequences
-Adding additional degrees of freedom (servos) to the robot

‘Replacing servos with different models that have different
parameters

-verting existing motions from the RCB-1 to the RCB-3

|’7|
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Motion creation using dividing function

Conditional Branching

A Conditional Branch changes the motion execution (play) flow. A specific condition (preset value, loop
counter, sensor input, etc.) is tested and the motion flow is modified accordingly.

A typical Conditional Branch within a motion will follow this pattern:

SET: A SET Object is used to pre-set a numeric value that will
be tested later in the motion.

CMP: A CMP Object tests to see if the Branch conditions
have been met, and modifies the motion flow.

Motion Flow — Branch Path: If the Branch conditions are met,
then the motion flow follows the dotted path

Motion Flow — Non-Branch Path: If the Branch conditions are
not met, then the motion flow follows the solid path.

Hh WO N =

SET

“ Set Loop Counter” — The slider bar or numeric input is used to pre-set how many times the
motion will play the objects included in the loop. The Loop Counter is decremented by 1 each
time it is tested by a CMP Object. Branching conditions are True when the Loop Counter
value is 0.

Usable Range: 1-255 (integer)

“ Set Comparison Register” — Stores the entered value in the Comparison Register to be
tested by a subsequent CMP Object.

Usable Range: 1023 to +16383

CMP Object Settings

“ Loop Counter <> 0” — Motion flow will follow the Branch path unless the Loop Counter is 0.
The Loop Counter value is decremented by 1 each time it is tested by a CMP Object.

“AD1 Change > Comparison Register”
“AD2 Change > Comparison Register”
“AD3 Change > Comparison Register”

Motion flow will follow the Branch path as long as the corresponding analog sensor input
value change is greater than the Comparison Register value (pre-set with a SET Object).

Note: Current AD1-AD3 values can be displayed using the Analog icon on the main menu.

Confirmation  As previously described, use the Analog window AUTO button to set the sensots
base reference value before determining the sensor change values.
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PA1 Change > Comparison Register”

[13

PA2 Change > Comparison Register”

n

PA3 Change > Comparison Register”

[13

PA4 Change > Comparison Register”

Motion flow will follow the Branch path as long as the analog value received from the remote control
is greater than the Comparison Register value (pre-set with a SET Obiject).

“ Remote Code = Comparison Register”

Motion flow will follow the Branch path if the remote control code equals the Comparison Register
value (pre-set with a SET Object).

“ Remote Code AND Comparison Register <>0”

Motion flow will follow the Branch path if both the received remote control button value and the
Comparison Register value are not equal to 0.
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Conditional Branch Example
Repeating a motion sequence using the Loop Counter

The Loop Counter can be used in conjunction with SET and CMP objects to
repeat a motion sequence a pre-set number of times. The example below
illustrates this technique using ‘push-ups’.

1 The KHR-2HV push-up sample motion (2HV018_push-ups.RCB) is shown in the diagram below..

{=
¥
frequency : 5 times
¥
o ] | R o )
% ¥
Coer ) | R =
¥ ¥,
o) | R oo
¥ 57
oo ) | (R =
W W
T oo )
v v
=

SET1 [
(™ Capture FREE Servo Values " Sensor Contral Enablad
(¢ Set Loop Counter [~ AD1 OFF

| |5 [~ AD1 OFF

" " AD2 OFF
("~ Set Comparizon Register r
|np— [~ AD2 OFF
[~ AD3 OFF
(™ Set Senzor Reference Walue I™ AD3 OFF
I,q[)‘] - l " Timebasze
" Jump |15ms j'

{1 b1 wialkiFWD) 8415 15:03 x|

 Call
{1 M1 ialkiFWD) 815 15:03 =l
!EOaII Return

2 Double click on [number of times to loop (5)] and open window.
([number of times to loop (5)] is a name made for SET)
Confirm that 5 is set on loop counter.

n
=
=

Loop Counter <> (0

071 Change » Comparizon Reegister

02 Change > Comparizon Reegister

A3 Change » Comparizon Reegister

FA&1 Change » Comparizon Register

F&2 Change » Comparizon Register

P& Change » Comparizon Register

Fad Change » Comparizon Register

Femote Code = Comparizon Fegister

Femote Code AMD Comparizon Register <> 0

Double click on [divide 01] and open window.
([divide 01]is a name made for CMP).

Confirm that [jump if loop counter is not 0] is
selected.

alelalalelelnlalalc
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4 When the motion is played, the Loop Counter is pre-set by the “frequency: 5 times” SET object, and
tested by the “CMP01” CMP object.

If the Loop Counter value is not 0, then, the motion flow branches to replay the “push-up_ A’ through
“push-up_D” POS objects.

Note : 5 push-ups

[
W
frequency : 5 times
%
EETREN (_purwn )
¥, i
Crows ) | (R (s
7 i
TR (e )
¥ ¥
Comen ]| (R oo )
% W
o] (o]
o ¥
[

Points

Ly The Loop Counter value is decremented by 1 and then tested by the CMP object.
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Conditional Branch Example

Automatic Determination of Rising Direction Using an Accelerometer

Motion sequence branching can be controlled by testing the amount of change in a sensor input.
In the example below, an accelerometer is used to detect if the robot has fallen down, and which

direction it should rise.

( Necessary ltems: )

Connection cable 100mm (sold separately)

RAS-1: Two-axis Acceleration Sensor

RAS-2: Two-axis Acceleration Sensor

Note: RAS-1 production stopped
December, 2006

Accelerometer Installation

Using the connection cable, connect the
accelerometer X-OUT terminal to the RCB-3

AD3 analog port.

NV N
N N
N N
X-uT N )
Y-0uT X-0UT
RAS-1 - The X-OUT \(f‘ AD input 3
AD input 2

terminal is the upper \\ RAS-2 - The X-OUT AD input 1
terminal (see drawing) terminal is the lower
terminal (see drawing) oD
GND
+(5V)
+(sY) SIGNAL

SIGNAL

Note: Refer to the appropriate user manual for information on sensor mounting
locations and orientation.
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RCB-3 Set-up

1

With the accelerometer installed (see above), turn on the RCB-3
and run H2H3.

Click the Analog icon on the Main Menu to display the Analog Setting window.

Select the “Input 3” (AD3) tab.

The value measured by the accelerometer is displayed (see screenshot below). :[i}
Adjust the slider bar to set the base reference value (Ref) to 0

Analoe

Thput 1 ] Ihput £

pememe,  Amount
| AUTO @ |372

GH OFF GHY OFF ~| GCHI7  [oFF =
CH2 OFF  ~| CHID  [oFF  ~| CHI8  [OFF  ~
GH3 loFF ~| oHI1  [oFF ~| CHI3  [OFF =]
CHY OFF ~| GCH1Z  |oFF -] CH2  [OFF -
GHG OFF ~| CHIZ  [oFF =] cCH21 OFF =
CHB loFF  ~| cHI4  [oFF | CHzz  JoFF ]
CH? OFF ~| GHIE  [OoFF ~| GH23  [OFF ~]
GHB OFF ~| CHI6  [oFF =] CH24  [OFF =

Playving the motion with interrupt of a sensor

Playing |0 4] _ _+ | when an amount of

|DFF ﬂ change exceeds

Playing |0 4] _ _+ | when an amount of

|DFF ﬂ change exceeds
BATT 1119 &0 1.3 A02 |1.350 a03 |1.95

Confirmation
If the RCB-3 is not correctly connected the Analog Setting window will not open.
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Using the figures below as examples, place the robot in prone (face down) and supine (face up) positions and
record the measured accelerometer values.

Close the window after recording the measured values.

Measure Amount

41z 412

Meazure  Amount

327 327

Measure  Amount

218 218

Measure  Amaunt

401 401

The following example uses KHR-1HV sample motions, but the same basic technique applies to other robots.

Using a blank new Datasheet, load the “1HV009_to stand up (look up).RCB” and “1HV010_to stand up (on his
belly).RCB” sample motions, and arrange them according to the screenshot below.

b

e

W W

to stand up Oook wpd 01 ta stand up fon kis belld 01
kv N

to stand up ook up) 02 ta =tand up fon his bellyd 02
kv i

to stand up Jook wp) 03 to stand up fon his bellyd 03
kv

to stand up ook up) 04 ta stand up fon his bellyd 04
kv

to stand up {ook up) 05 to stand up %on his belly) 05
5

to stand up ook up) 06

to stand up ook up) 07

M S WU S S S N S S O S N S

to stand up fon his bellyd 06

to stand up fon his bellyd 07

A

TN Ty T Ty Ty e T T

ki
to stand up {look up) 08 ta stand up ton his bell) 08
- d fon his bell) 09
to ztand up Jook up) 09 to stand up ton his belly!
i W
to stand up ook wpd_ 10
kv
to stand up Ooak wpd 11
n

o)
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Create a SET (SET1) object at the top of the Datasheet. Double-click on the SET object to display the Set

Object Editing window.Subtract 10 from the value measured when the robot was in a supine (face up) position.

Enter the calculated value in the “Set Comparison Register” box.
Note: Typical values are approximately 400 (RAS-1) or 390 (RAS-2).

=
s

s

LY

to gtand up (ook up) 02

i

to stand up {look up? 09

il

to stand up (ook upd 10

il

—— e, T e, e, o

kv

ta ztand up ‘on hiz belly) 03

to stand up fon his belly} 09

L

ers

i W
to stand up Cook upd 01 ] [ to ztand up Gon his belly) 01 ]
SET1
A v
to stand up (ook up) 02 ] [ o stand up fon his belly) 02 ] (" Capture FREE Servo Yalues " Sensor Control Enabled
- T (" Set Loop Counter [~ AD1 OFF
|1 [~ AD1 OFF
to stand up {ook up) 02 ] [ to gtand up fon his belly) 03 ] : J [~ &D2 OFF
{» Set Cofparizon Register
v [~ AD2OFF
to stand up ook upd 04 ] [ to gtand up fon his belly} 04 ] [~ AD3 OFF
v (" Set Senzor Reference Value [ AD3 OFF
to stand up {look wp) 05 ] [ to stand up fon his belly) 05 ] &01 v " Timebase
& - " dump 15ms =
to stand up {look up) 05 ] [ st theon s Dl J (M1 M1 Walk (FWE) 8/15 1502 ]
. ™ Call
to stand up ook up) 07 ] [ il kil ettt J [MT M1 Wal(FWD) 8/165 1508 -]

to gtand up (ook upd_ 11

-
=

Enter the calculated value in the “Set Comparison Register” box.
Note: Typical values are approximately 335 (RAS-1) or 130 (RAS-2).

7

i

—_—

to stand up ook upd 01

to stand up (on his belly? 01

5 Create a second SET (SET2) object at the top of the Datasheet. Double-click on the SET object to display the
Set Object Editing window.Add 10 to the value measured when the robot was in a prone (face down) position.

e T e Y T ey e o T

" Sensor Gontrol Enabled
[~ AD1 OFF
[~ A OFF
[~ AD2 OFF
[~ &D2 OFF
[~ AD3 OFF
[~ AD3 OFF

" Timebase
15ms hd

v i
to stand up ook upd 02 ] [ to stand up fon his belly) 02 ] ] Eu

i i " Capture FREE Servo YValues

" Set Loop Counter
to gtand UD;JDDk up) 03 ] [ to stand up fon his belly? 03 ] ] ] ,‘I—
v Set Colparizon Reeister

to stand up {ook upd 04 ] [ to stand up fon his belly) 04 ] ]

&
to stand up (ock up). D5 ] [ to stand up fon his belly) 05 J ] (" Set Sensor Reference Yalue

e C—

to stand up (on his belly) 08 ] ] = Jump
081 p ook 00 ] [ [T W1 Walk({FWD) £/15 1603 |
[ to stand up fon his belly? 07 ] ] " Gall

fo stand upjmk up? 07 ] v M1 M1 Walk(FWD) 815 1503 -
ta stand up (look up) D8 ] [ to stand up {on his belly) 08 J ] [ Call Return

- d up ‘on his bellys 09
to stand up {ook upd 09 ] [ ta stand up ten his belly. ] ]

L

> H: P
to stand up (ook upd 10 ]

il
to stand up (ook upd 11 ]

7

—
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Create a set of new CMP objects (CMP1 and CMP2) at the top of the Datasheet. These will be

used to control the motion branching.

Double-click on each of the two new CMP objects, and select “AD3 Change > Comparison

Register”.
GHPT CMP2

SET1 SET2

HomePos|

‘. .

W

to stand up ook upd 01

to stand up ton his bellyr 01

v

il

to stand up {ook up) 02

to stand up ‘on his belly) 02

i

N

CMP1

to stand up {ook up) 03

to stand up Gon his belly) 03

vl

to stand up {ook up) 04

to stand up ton his belly) 04

D e e ke

Loop Counter <> 0

407 Change > Comparizon Register

9 0l

P.DS Change > Comparizon Register:

i

to stand up {ook up) 05

i

to stand up ‘on his belly) 06

plelele e

to stand up {ook up) 07

to stand up ton his belly) 07

PA2 Change > Gom)

== =

et
parizon Register

P A2 Chanee » Gomparizon Register

P A4 Change > Gomparizon Register

Remote Code = Comparizon Register

Remote Gode AMD Comparizon Register <> 0

ki

kv

to stand up ook up) 03

to stand up {on hiz bellv) 08

ki
to stand up {ook up) 09

[
[
[
[
[ to stand up (on his belly) 05
[
[
[
[

to stand up (on hiz bellv) 09

LAY N N . NN S SO WU, S, S—

kvl
to stand up ook up) 10
kvl

to stand up ook upi_11
s

Connect the Datasheet objects as shown in
the example to the right. Place the Start Flag
on the SET1 object.

[ ]
[ ]
[ ]
[ ]
[ ]
( to stand up {look up) 06 ]
[ ]
[ J
[ ]
[ ]
[ J

When played, the motion first checks to see if
the robot is laying in a supine position (SET1,
CMP1). If it is, then the corresponding motion
is played. If it is not, then the motion checks
to see if the robot is laying in a prone position
(SET2, CMP2), and plays the corresponding
motion. Otherwise, it branches to the last
HomePos object.

HomePos|

v
==

i

to stand up ack upd 01 to stand up {om hiz belly) 01
W il

to gtand up (ook up) 02 to stand up fon his bellyd 02
i il

to stand up (ook up) 03 to gtand up fon his belly 03
v

to =tand up {ack up? 04 to =tand up fon his belly? 04
N

to stand up ook up) 05 to stand up (on his belly) 05
i

to stand up (ook up) 06

to gtand up fon hiz belly) 06

to gtand up (ook up) 07

to gtand up fon his belly) 07

L7

&

to stand up (look up) 08

to gtand up fon his belly} 08

il

to gtand up (ook up) 09

T T e e T T e oy

to stand up (o his belld 09

k%

to stand up ook wpd 10

k%

T e T T e T e R o Y

to stand up (ook upl_11

(NN N A S L U S S S S S S

s

re

Points

|’1|

The Comparison Register values used above are examples and can be changed to any
appropriate values depending on the actual application.
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Conditional Branch Example (2)

Remote Control: Generating Continuous Motion

Conditional branching can be used to have motions play continuously as long as a button on the remote
control is pressed.

The following example illustrates the use of conditional branching to have the robot walk forward
continuously while the corresponding button is pressed.

1 Make sure that the RCB-3 and remote control are set-up in
accordance with the procedure earlier in this manual..

DataDialog 5
Data name
2 Using a new blank Datasheet, load the “1HV001_ [wialk(frant)
walk(forward).RCB” sample motion. Double-click on a blank

Remote Contral Code

area of the Datasheet to display the Data Dialog window.

1| - - 1
Map the motion to a remote control button using the | WI
procedure covered in the Remote Control section of this
manual.
o] 4 | Cancel |

In this example, “1” is used as the Control Input value, but
any remote control key, or key combination can be used.

3 Create a new SET object (SET1) on the Datasheet. Double-click on the object to display the SET
Object Editing window. Select “Set Comparison Register” and enter the Control Input value (“1” in
this example).

=

i

right foot raises

W

FiN i

right foot steps into

i
[ Shift center of gravity to left foot ] [Shiﬂunm of gravity to right foot J

L, |

¥
%

o=

Shift the weight
right foot

W

left foot draws in

i

left foot descends

%
==

F . =
(™ Capture FREE Servo Values {~ Sensor Control Enabled
(™ Set Loop Gounter [~ aD1 OFF
1 i [~ A0 OFF
-t
(+ Set Comparizon Pegizter I” AD2 OFF
1 [ AD2 OFF
£ [~ AD3 OFF
" Zet Sensor Reference Value I” D3 OFF
I,D,D1 - I i Timebaze
e me |15ms 'I
[M1 b1 Wialk{ FWD) 615 1503 [
" Call
[M M1 Walk(FWD) 815 1503 =]
™ Call Return
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4 Create a new CMP object (CMP1). Double-click on
the object to open the CMP Editing window. Select
“Remote Code = Comparison Register”

=
=
] s

(o] [

[smmofm%um] [Stitmrl.uafmmmlm ]
['v_;mmm n ] [ Jei Fock draws ]®
l -igmmm-cs] [ Ieﬁ'botcesnerds]
CMP1 ﬁ

" Loop Counter <> 0

(" AD1 Change > Comparizon Regizter

" AD2 Chanee > Comparizon Register

" AD3 Change » Comparizon Register

(" P#A1 Change » Comparizon Reeister

(" PA2 Ghanee > Comparizon F{egister

" P ST T

« Pad Chanes s Oomparlson F{eglster )

L RETTo e

" Remote Gode AND Oomparlson Regigter <> 0

5 Edit the motion flow and branch wiring in accordance with the diagram. This includes adding the
CMP1 and its connections to the flow, as well as moving the Start Flag to the SET1 object.

Shift the weight to —

[ right foot ]—[}-[ left foot raises ] [

T

[Iaﬂ foot swings front ﬁgm foot swings fmni]
T iy

[ |eft foot steps into ] [

T

[Shiﬂ center of gravity to left foot [Shrﬂ center ufgmnlytn right foot ]

LD_ CMP1 |-

nght foot raises ]

right foot stnps |ntu]

[ right foot draws in [ left foot draws in ]
i

right foot deso&nds] [ left foot descends ]
%

b-‘

6 Write the new motion to the RCB-3, and test its operation.

Pressing the assigned key on the remote control will play the motion. The SET1 object stores the
pre-set key code in the Comparison Register. The CMP1 object tests to see if the key is still pressed,
and branches to replay the walk sequence. If the key is released, then the CMP1 follows the path to
bring the robot to the HomePos.
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Using the Start Switch to Play Scenarios

The RCB-3 Start Switch (Switch1) can be used to play scenarios without the use of a connected PC or
remote control. This is often used for demonstrations or autonomous operation.

Output 15 Output 14
Output 16 Output 13
12
Output Sutout’?

.; Output10
o LAl //Output 9

Power supply terminal @)

1 @
Output 23 l Output 8
Output 24 | 'I/Output 7
(L .'I/

)

M| (WaefZL —0utput 6
f| L .—L—Output 5
& >~—Output 4

] 7 —Output 3
Y7 —Output 2
) . < Output 1
Low speed serial terminal '/\
High-speed serial terminal \ Power supply setup
LEDA (red) ADinput 3
LED2 (green) A S}Ep'l;‘tp;ﬂ 2
External switch

connection te

@ sviem 3
Setup

1 Load the current Data Table from the RCB-3 and select a scenario to be played when the Start Switch is
pressed.

2 Click the Option icon on the main menu to display the Option | ©Pten

window. Use the “Start Switch Motion” pull-down menu to _
select the desired scenario. I~ Motion replay

Confirmation: The Option window will not be displayed unless ||~ Enable remate contral:
the RCB-3 is turned on and properly connected to the PC.

I~ Enable KRC-1

Start switch motion
Confirmation 51 Demoll —/—- ——

‘zﬁ The Option window will not be displayed unless the Mg —Ff— ——

3 R
RCB-3 is turned on and properly connected to the PC. Man StertLIP 6726 1302

Sy aap—
e
R
3 Close the Option window to apply the changes. 55—/ -

|EIEI v :II

E3EA

<

Timebaze

|15ms LI

.
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Confirm Operation

Press and hold the Start Switch until the Green LED (LED2) turns off (approximately 3 seconds),
then release the switch to start the scenario playing.

If the Start Switch is pressed while the scenario is playing, it will stop playing at that point.
Points

Pressing and holding the Start Switch again will cause the scenario to replay from the

b beginning.

Adding an External Switch

For ease of access and operation, an external switch can be added in parallel with the Start Switch.
Note: Use a 2.54mm pitch board cable connector.

Point
b Since both switches are connected in parallel, pressing either switch will trigger playing of
the assigned scenario. It is not possible to disable one switch while enabling the other.
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Playing a Low Power Scenario

The RCB-3 monitors the power supply voltage level and can generate an interrupt when the voltage
reaches a pre-set limit value. This can be used to automatically play a scenario.

Set-up
1 Load the current Data Table from the RCB-3 and select a scenario to be played when the low power limit is
reached.
DptiDn __-_
2 Click the Option icon on the main menu to display the I Motion replay
Option window. Use the “Low Power motion” pull-down [~ Enabie remate contral
menu to select the desired scenario. [ Enable KRG-1
Start switch motion
Confirmation [OFF B
The Option window will not be displayed unless the
RCB-3 is turned on and properly connected to the PC. fiwer_%p metion
ME0 StartUP 6526 1302 LI
Enter the desired low voltage limit value. Lows Power motion
3 Range: 5.5V to 15.0V [MED ALARM /- ——— =]

Points The current power supply voltage can be -
by checked using the Analog window.
ot MGG /-~
Option TTTT——m——————_—__————— MET ——fo K
I Moation replay ~oerial
I Enable remate contralk f
I~ Enable KRC-1
Start switch motion
[OFF ~| CHIS T GHA -
) [ CHE [~ CH14 [ CHz?
Power-up motiaon I~ GHY [~ GHIE I GHZ3
L v
M20 StartlUP 6726 1302 LI [ CHB [T CHIg [ CH2M
Low Power motion Reboot the RGB-3 to chanege to IG5 mode
MEO ALARM — —/— —— e
|IZIEJB‘-.-r _l:
_ v CHI [T CHa [ CH17
iz ¥ CGH2 [CCHIO [~ CHIS
|15ms =] [T GH3 [ GHl | GCH19
[ CH4 [ CGH1Z [T CH20
[~ GHS [~ GHIZ [ GH2I
v CHG [T CH14 [ CH22
| [T GH? [~ GHIE [~ GH23

4 Close the Option window to apply
the changes.
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Confirm Operation

When the robot power supply voltage drops to the pre-set limit value the assigned scenario will be played.
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Using Sensor Levels to Play a Scenario

Change in sensor input can be set as a limit value to generate an interrupt and trigger playing an assigned
scenario.

Setup

1 Load the current Data Table from the RCB-3 and select a scenario to be played when the sensor limit value
is exceeded.

2 Click the Analog icon on the main menu to display the Analog window.

Select the tab for the appropriate sensor input. Use the “Playing the motion with interrupt of a sensor” pull-
down menu to select the desired scenario.

Analog
Input 1 |In|:uut'2|1nput3|
—Baze Level Settione
Fef Measure  Amount
|25 B | AUTO| 2 |-254
—Real time mixing
GHI x5 | CHI OFF «| GCHI7 OFF =
GH?2 OFF =| GHIO OFF  ~| GCHig OFF =
GH2 [oFF =] GHN [oFF =] oHis  JoFF  ~]
CH4 [oFF ~] oWz JoFF  ~] cH  [oFF  ~]
GHE OFF =| GHIZ OFF =] GH2 OFF =
GHE [oFF =] cHi4  JoFF  ~] cH22  JoFF  ~]
GH? [oFF =] coWis  JoFF  +] cH2  [oFF ]
GHE OFF  «| CHIE OFF «| CH24 OFF -

—Play motion on sen=or interrupt

Play |EI 1] _ ¥ | interrupt trigger level
IOFF LI change exceeds
Plaw |I:I |L| _I LI interrupt trigeer level
OFF LI change excesds
Mie -

PR y ap3 000V

24 (1741

Confirmation
2 The Analog window will not be displayed unless the RCB-3 is turned on and properly

& connected to the PC.
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3 Enter the desired sensor change limit value.

fnaloe r>_(|
Setting of a basis
Ref Meazure  Amaount
252 Kl _ | AUTO| 282 0
Real time mixing
CH1 x10 | CH3 OFF | GCHI7 [OFF =]
CiHZ OFF - CH10 OFF - H18 OFF =
CH3 OFF - CH11 OFF - H19 OFF -
CH4 |OFF  »| CHIZ  JoFF «| CH20  JoFF ~]|
ZH5 |OFF - GH13 OFF - CHA OFF =
CHE |OFF =| CH14  JoFF ~»| CH2  |OFF ~]|
CiH? OFF - GH15 OFF - CHZ3 CFF -
ZHS OFF - CH16 OFF - ZH24 OFF -
Plaving the motion with interrupt of a sensor
Playine |0 ﬂ J ﬂ when an amaount of
|S'I Demoll ——F—— —— ﬂ change excesds
Pyt IW ﬂ J ﬂ when an amaunt of
|DFF ﬂ chatee excesds
BATT 11100 a0 124 A02 1340 A0 _2-D1U

Points

L, Note: For each analog sensor input, up to two values, and corresponding

scenarios to be played, can be set-up.

4 Close the Analog window to
apply the changes

Confirm motion

The sensor interrupt will occur when the sensor input value change exceeds the pre-set trigger level and
the selected motion will automatically play.
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Inhibiting Sensor Interrupts

During some motions you may want to inhibit sensor interrupts. This is
accomplished using a SET object.

1 Place a SET object on the Datasheet and double click

2 Click the appropriate “Sensor Control Enabled” check box for the sensor channel to be inhibited.

3 3 Each sensor channel has two check boxes corresponding to the two assigned motion scenarios.

. =
" Capture FREE Servo Values ﬁ Sensor Gontral Enabled \
" Set Loop Counter v F'.D'IOFF

|L|_| LI |1 [~ &01 OFF
{~ Set Gomparison Register I': Egg g:z:z

ID [~ AD3 OFF
™ Set Senzor Reference Walue & [ AD3 OFF J

|F'|D1 | " Timebaze
= Jump I'IEms ~1

[ M1 M1 Walk(FWD) 8/15 1503 -]
 Call

[ M1 M1 Walk(FWD) 8/15 1503 -]
" Call Return

Points The SET object settings remain in effect until the RCB-3 is restarted, or a
by subsequent SET object changes them..
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e Added functionse

1.Acceleration of motion playing speed

Explanation

The biggest change from the version before the update (before Ver. 1.02) is this function.

Before, with RCB-3 Ver. 1.02, with inter-object speed conversion - 1 to 2 and time unit conversion — 15ms -
30ms(when output period is 15ms) had been consumed when passing through SET object and CMP object while
playing motion scenario. However, Ver. 1.03 has accelerated to a minimum of 2ms, and the time lag of motion
dividing using CMP object has become particularly minute. (the passing time of SET, CMP differs depending on each
objects setting).

However, due to this, Ver. 1.03 is unable to completely reproduce motions such as the walking motion that were
created before Ver. 1.02.

We will explain how to deal with this by using the walking motion of KHR-1HV as an example.

Setting steps

1 Delete wiring that connects [C], [F](POS object) and
[divide](CMP object).

2 Copy [C] and [F] and paste them (rename both as [C’]
and [F’]).
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Update

[ ®i ros1 i (o = e
3 Open POS window of [C] and GHa £ 4By (H) & i |
[F] and make the numerical o [ [« | ] CHE BV (H) @0V |
value of SPEED 2. ce  [oB [¢] | o cHe 80 4] | |
CH3 4BV (H) & oLy GH? 4B (H) & 0L
Chd 5V (H) & 0v il GHE B (H) @ oV L)
T CBv @ ov) | O CHEVH G0V |
CHT £ 45V (H) & ooy |CHIT " +BY (H) 0L ‘
CH1D £ 4B (H) & ovi |CHIg " +BY (H) & V(L) ‘
GHI3  +5Y (H) & 0viL | GHIg 45y (H) E W |
GHI4 45V (H) & 0L | GHOO 5 (H) @0V L |
GHI5 5V (H) & OV | GH 5 (H) G |

SPEED |2

M &R & = 27 ih =4 P

LM | ~1|

4 Wire of motion.
[C]—[C']—[CMP] (dividing)
[FI—[F’]—[CMP] (dividing)

5 By placing [C’] and [F’] in this way, you can create a state close to the time lag when dividing that was seen in
Ver1.02 and before.
However, this method does not completely guarantee an accurate reproduction.
In order to bring the performance of Ver. 1.03 RCB-3 to full play, we recommend you to modify the motion
itself.
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2.Addition of jump to motion scenario and calling function

Explanation

We have added the function of jumping to a motion scenario while playing another motion scenario and the function
to call up.
For details, please refer back to p. 43 of this manual.

3.Addition of MIX object

Explanation
We have separated the mixing settings from SET object and made it independent as MIX object.

For details, please refer back to p. 36 of this manual.

Caution:

For motions created before Ver. 1.02 and with its mixing set up by SET object, please delete that SET object
and replace it with MIX object in order to use.
Difficulties may occur if you use a SET object that you have made mixing settings on in Ver. 1.03 and later.

4. Addition of trim position button

Explanation
We have added the concept of trim position and the button to return to trim position.

For details, please refer back to p. 20 of this manual.

5. Addition of dividing function

Explanation

We have added the function that enables the insertion of poses divided into the number of choice between two POS
objects (poses) connected by wiring.

For details, please refer back to p. 47 of this manual.

6. Addition of parameter settings to converting function

Explanation
We have added settings PRM(?) that substitutes position parameter to converting function.

For details, please refer back to p. 53 of this manual.

7. Addition of functions to speed settings of converting function

Explanation
It has been made possible to directly substitute the value of speed by speed settings SPD of converting function.

For details, please refer back to p. 54 of this manual.
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8.Making objects and different kinds of settings into files

Explanation

Making objects into files

It has been made possible to save and read in individual objects of POS, SET, CMP, MIX from the right click
menu on the main screen.
For details, please refer back to p. 17 of this manual.

Making LINK Settings into files

It has been made possible to save and read in LINK settings.
For details, please refer back p. 49 of this manual.

Making converting settings into files

It has been made possible to save and read in converting settings.
For details, please refer back to p. 53 of this manual.

9.Modification of data table

Explanation

When writing in more than 30 datas spread across more than one motion number, the motion name is now displayed
on all motion numbers.

Also, when deleting that motion, all motions are now deleted if you specify the first motion number.

For details, please refer back to p. 28 of this manual.

10.Modification of environment settings

Explanation
We have made the default value of grid interval X5 Y5. Properties u
Wiidth Height
Size IE#D 480
i T
Grid Size | 5
[ Dizplay RCE file icon

Display

v Tool menu

v Chject menu

v Communication menu
[v Command menu
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Update

eDeleted functionse

1.Deletion of multi-task function

Explanation

Because this function could not be used along with the acceleration of motion play speed, we have deleted the multi-
task function.

2.Deletion of compulsory cut-in when doing sensor input
Explanation

Because this function could not be used along with acceleration of motion playing speed, we have deleted the
function of compulsory cut-in when motion playing.
For details, please refer back to p. 70 and p.72 of this manual.

eOthere
1.We have solved the problem of motion play speed slowing down when

using wireless radio.

Explanation

We have solved the problem of motion play speed slowing down when using wireless radio under certain conditions that
had been happening in Ver. 1.02 and before.

2.We have solved the problem of the content being displayed abnormally when
using converting function to SET object.

3.We have solved the problem of file size when saving.

Explanation

We have solved the problem of the file size of motion data files enlarging every time saving under certain conditions
that had been occurring with Ver. 1.02 and before.

However, the meaning of this is that files with those problems will no longer be created in Ver. 1.03 and later. If you
create such a file in Ver. 1.02 or before and keep on using it with Ver. 1.03, the problem will not be taken care of.

Even more advanced uses will be explained in our company website.
Also, for updates on this manual and software after purchase,
please see our support page.

http:// www.kondo-robot.com
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