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Thank you for choosing KHR series and HeartToHeart4. The newly designed HeartToHeart4 is easier
to use than the former HeartToHeart3, multifunctional and scalable.

Motion can be controlled per-project.

- Corresponds to Microsoft NET Framework.

Multi-window system enables separation and connection of all windows.

- Scalability is enhanced by applying plug-in system for motion creating parts.

This manual describes the method of installation and use of HeatToHeart4. In such descriptions,
hardware operation of KHR series may be required. We recommend that you read the hardware
manual, as well.

Licensing

- The installation and use of HeatToHeart4 (here on referred to as “this software”) is allowed
only if agreed to the present licensing terms.

- This software consists of executable format files, dynamic link library, setting files and sample
data files. The entirety of the aforementioned files as well as libraries that are added on in the
future is referred to as “this software.”

- Copy rights, all legal rights, copy rights for the logo mark, designs of some icons and all files
attached to this software belong to Kondo Kagaku Co., LTD.

- This software is distributed as a freeware provided that our product is used. This software may
be reproduced only when using our product.

- This manual and this software may not be sold, leased, lent or disclosed to the public regardless
of whether or not compensation is received. All conducts of reverse engineering such as
reverse assembly, reverse compiling, localizing and alteration is not allowed.

- Kondo Kagaku Co. Ltd. assumes no responsibility whatsoever for any damages resulting from
the use of this manual or the installation or use of this software.

- All company names and product names used in this manual are trademarks or registered
trademarks. All illustrations and logo marks used in this manual may not be used without prior
consent.

- This product is assumed to be used in Japan. Use and transportation out of Japan may require
registration and permission in accordance to related laws.

- The contents of this manual and this software are subject to changes without notice for
improvement or other reasons.
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Condition of Use

oS Windows XP (service pack 2 or later), Windows Vista
Processor Pentium 4 2GHz or above

Hard Disk 32 MByte or larger (not including data file)

Memory 256MByte or larger

Drive CD-ROM drive (for installation)

USB 1 or more USB 2.0 port(s)

Software Microsoft. NET Frame work 2.0 is necessary

Precautions

- This manual and this software may be applied to some of our microcomputer boards and
servo motors for robots. However, please be informed that applicable functions may be

limited.

- Please contact the following service section for reports of defects, inquiries and comments
regarding this software. However, please be informed that we do not respond to individual
requests for software update.

Correspondence

Kondo Kagaku co., LTD. Service Section

support@kondo-robot.com

(Inquiry by email is welcomed, but replies may require some time.)
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Mouse

Click Press button on mouse once and immediately let go of button.

Left Click Click left button on mouse once

Right Click Click right button on mouse once.

Drag Move mouse while pressing down on button of mouse.

Drop Letting go of mouse button after dragging.

Window

Focus Condition under which buttons etc. can be operated, and the action of creating such
condition.

Dialog A window from which the focus can not be changed unless operation in that window is
completed. A modal window.

OK Button A button which says “OK” or “YES”.

Active Condition wherein a window is operable. A focused condition.

Hardware

10 IINPUT and OUTPUT

AD Analog-Digital transducer.

PIO Programmable 10. Input and output can be switched using 2 digital values (may be
chosen between 0 V or 5 V).

COM Communication

GND Ground. Reference Potential. In this manual the point at which 0 V is obtained.

bps Bit par second. Data transportation speed of communication circuit etc., and refers to the
number of bits that can be transferred in one second.

EEPROM Electric Erasable Programmable ROM. ROM (Read Only Memory) that can be
electrically written/erased. Data is not erased even without current. May be referred to
simply as ROM in this manual.

RAM Usually refers to Random Access Memory, but refers to all volatile memory in this
manual. Memory area from which content disappears when power is shut off.

ROM Read Only Memory. Memory area in which once written, content remains saved even
after power is shut off. In RCB-4HV, EEPROM is used so read/write can be repeated.

SOFTWARE

Menu Item that can be selected. When selected, corresponding process is performed.

Pull-down When menu is selected with a mouse, a more detailed item list is pulled out making them
selectable.

Main Menu Pull-down menu in the main window.

Toolbar Corresponding process occurs by clicking an icon or word. Refers to the movable menu
in HeartToHeart4.

ComboBox Box-shaped pull-down menu. Some allow entering of text.

csv format CSV (Comma Separated Values) format refers to data format wherein each data is

separated by a comma (,). Mainly enables reading by spreadsheets and data.
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Keyboard

CTRL
SHIFT
SPC
ALT
ENTER
DEL

+

Control key
Shift key
Space key
Alt key
Enter key
Delete key

Press two keys simultaneously. Ex: CTRL + X press X key while pressing down on
Control key.

Robot Servo Motor Device

Servo Motor
Serration
Servo Horn

Trim

Stretch

Gyro Sensor

Mixing

Free (powerless)

Hold (retention)
Teach

Frame cycle

Number of frame

Neutral

A motor that has control function and can adjust its rotational angle on its own.
The ridge on the servo motor axis for the purpose of easy attachment of arms etc.
Attached to serration and transmits motor power to others.

Gap from center position that can be specified by the servo motor. Occurs due to the
distortion from serration when servo horn etc. is attached. The adjustment of this gap is
called trim adjustment.

The tenderness of the servo motor motion. Compliance.

Sensor that detects angle and angular velocity of an object. Can measure angle of
mounted object.

Adjustment of output angle of servo motor based on input from sensor etc.

Condition where no force is added on to output axis of servo motor. Output axis can be
moved freely with your hands.

Condition where servo motor is stopped at the current position.

Mode in which current position is frequently updated under powerless condition. Value
is saved when hold state is obtained after rotating output axis of servo motor in powerless
condition.

The interval at which order is sent to servo motor when setting rotational angle of servo
motor. Can be selected from 10, 15, 20 and 25 ms for RCB-4HV.

When rotating servo motor from a certain angle to another angle, the action of smoothing
out motion by fragmenting the interval into several spans is called complementing, and
the number of span is called number of frame. The time consumed for each frame is
equivalent to the frame cycle. Thus, when a sequence of motion that takes ten frames is
completed at a frame cycle of 10 ms, the time consumed would be 10 x 10 = 100 ms.

Center position of the motion area of servo motor. 7500.
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RCB-4HV Int

Features

M16C/26A microcomputer by Renesas Technology has been adopted.

Contains eight SIO ports for two systems of ICS3.0 compliant device, and can connect up to sixty-
four ICS3.0 devices.

With ten AD ports, multiple analog sensors can now be used. Further, AD input for power
management is available separately.

Ten PIO ports have been newly mounted. Use of ON/OFF switch and light up of LED is made
easier.

The COM ports enable a maximum speed of 1.25 Mbps.

EEPROM, known for its high-speed and high capacity, has been adopted.

Change from RCB-3

All PWM ports have been eliminated.

RX port (low-speed serial port) has been eliminated.

Microcomputer has been changed from M16C/26 to M16C/26A.

EEPROM enables 1 Mbit high-speed communication (2.5 times the communication speed of RCB-
3) and is now a 256 kByte high capacity ROM (twice the size of RCB-3).

Reset button has been eliminated.

Part Names

(o) GND
S107 . .
) A Vee  * please use with Jumper Pin
),

SIO attached.

Jumper Pin

Analog Input Port  AD9 \\A \
AD8 Q\\ 4
AD Port \ [J] Com Port

) Red LED
Indicates progress of program. Green LED
Lights up when active
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RCB-4HV 1

Specifications of Hardware

Dimensions: 45 x35x 13 (W x Hx D) mm. *Same as RCB-3
Weight: 12g
Interface: SIO port, COM port, AD port, PIO port

Power Supply Voltage: Our specific HV power source is recommended. Minimum 6 V, Maximum 15 V. (Does not
necessarily guarantee motion of device.)

Internal Voltage: Set at 5 V by a regulator (for 1 A).

Power Supply Terminal: Please use battery or stabilized power supply corresponding to the above operating voltage.

Com port: Used for data communication by connecting to PC using serial USB adapter HS. Conventional
serial USB adapter can also be used. (When using conventional product, communication speed
may be limited.)

AD port: For connecting analog device. Operating voltage is 0 to 5 V. Check maximum current for
device needing power supply.
PIO port: For connecting digital binary input/output device. Can be used as an output and operating

voltage is 0 V (LOW), 5 V (HIGH). Resistance is connected in series, so LED can be
connected directly. However, please check operating voltage for the LED.

SIO port: For connecting device corresponding to ICS. Operating voltage is the same as power supply
voltage. DO NOT CONNECT device corresponding to 0 to 5 V (such as analog sensors).
Operation may be limited according to the corresponding version of the connected device.

Introduction

In the new HeartToHeart 4, data can be written simultaneously by saving all motion data to a
project file. The motion and settings of robot can be converted according to the make up of the
robot, the content of the game or the type of sensor used.

The screen structure is multi-window, which enables connection and separation of functional sub
windows to the main window. Since the motion edit window can be used as a tab-form multi-
window, by opening several motion data and using editing functions such as copy-and-paste among
them, motions can be created easily.

Further, online running function enables reproduction of motion on the editing screen without
saving motion to ROM. In online running, step-running and repeated running is possible.
Corresponds to Run, Stop and Run-From-Middle, even after saving to ROM.

In Motion Edit screen, conventional methods for using position has been inherited; mean while,
additional changes is made possible by creating control (what used to be called “Objects” in
HeatToHeart 3) using DLL (Dynamic Link Library). Also, by basically implementing one function
to one control, program editing in the motion editing screen is much clearer. Further, by exhibiting
icons for each function, the flow of program is much easier to see.
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Installing Software

Setup program boots up automatically when CDROM attached to the kit is inserted to the drive. Continue
installation process as instructed by the setup program.

In order to run this software, “Microsoft .NET Framework Ver. 2.0” is necessary. Install “Microsoft NET
Framework Ver. 2.0” as instructed by the setup program, as well. In WindowsXP, when service pack 2 or
later is installed, “Microsoft .NET Framework Ver. 2.0” is installed, too. In Windows Vista, “Microsoft
NET Framework Ver. 2.0 is pre-installed.

If setup program does not automatically boot up, activate installer by opening CDROM and double
clicking “Setup.exe” in the “Software” folder.

Uninstalling Software

Windows XP: Select “HeartToHeart4” from “Add/Remove Programs” in the Control Panel and
uninstall.
Windows Vista: In Control Panel, select “Program” then “Programs and Features” then “Uninstall/

Change” and choose “HeartToHeart 4 Ver. 1.0.0” to uninstall.

Installing Serial USB Adapter HS Driver

After installing HeartToHeart 4, install driver for serial USB adapter HS. Please refer to “KONDO USB
DRIVER INSTALL MANUAL” in CDROM for installing procedures.

Files Installed (Outline)
Install Folder: Standard c:\Program Files\HeartToHeart4

Content: HeartToHeart.exe (Program file)
Projects (Folder that contains sample projects)

Toolbox (Folder that contains controls)

Do Not rewrite files in the install folder.

Folders and Files Automatically Created After Installation
Folder Automatically Created: My Document\HeartToHeart4

Content: Projects For saving project files created
Log Folder for saving log of output data etc.
Motions Folder for saving motion data etc.
HTH4.xml File for storing project data

Layout.xmlFile for saving state of window

10
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Start-up anc

Start-up of Software

1 =« Click “HeartToHeart4.exe” in “HeartToHeart4” from the Start menu.

2. When starting up for the first time, a folder for
saving data is created in the “My Document”
folder. Here, press the “OK” button.

' BLF—SFFEIAIATEER A-
. T4 D¥HeartToHeartd E4ERELET.

3. Setting File for HeartToHeart4 is saved
when shutting down for the first time. [fam X

77 D¥HeartToHeart4¥HTHaxml FIR ODFER A TLI.
4. When HeartToHeart4 is started, the HEI7AIEE THICFRENE T

following screen appears.

(¥ Heart To Heart 4

J7PLE) REE) FEN) JOSTHINE)  9EOM)  ALTH)
P Jozoh (5l Lo | E—3=> ) 1) @ |} com mfi DAY & & & a8 A )

[ | COMA— MBS #Slow Speed: 115.2kbpsicZEELELE

Here, nothing is done. Proceed to shut-down of software.

Shut-down of Software

To shut-down HeartToHeart4, select “Quit (Q)” from “File” menu in the main menu. When shutting down
software, screen size and position is saved prior to shut-down.

11
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Main Window

The Main Window contains main menu and toolbar. Other Sub Windows may be connected to or separated
from the Main Window.

¥ Heart To Heart 4

FrOUE) REE) FBRV) TJOSIONR)  DaEOM)  ALTH)
P TSI (5 [ E-3=r ) ) d @ | com m)i DA & & 4 ad A ()

Main Menu

In the Main Menu, files are read or written. The parenthesized and underlined alphabets following each item in
the menu indicates the shortcut key. The item may be chosen by pressing each alphabet while pressing down
on the ALT key. For example, the file menu “File (F)” can be opened by pressing ALT key and F key. If the
abbreviations such as “Ctrl + S” is shown, the item can be chosen by pressing CTRL key and S.

File Menu
F71IME) |EE) F=)) JOZIHNP)  aA2(W) ~AJLFH)

In the File Menu, files are read and saved.

1 « New Document

(a) Project: Project is freshly created. THE}' BEE] FREN) JOSTHNE)  O4UEDM) ALT

K;S(:gfdp:so - ;lrijei:o o [0 #afmN) » i FosoNe) ]
(b) Motion: Motion is freshly created. | = o) g L'I| T >ax(M)
Motion can be created after reading E—232ARF(S) Ctrl+5
in a project. T acBRIE DI THRTFA)
2. Open STOTE—Sa ERAE  CirsShiftss

(c) Project: Existing project is read in. |l TOZTINERF(E)
(d) Motion: Existing motion is read in. GRE O T/OCTIINERE

Motion can be read in after reading #T(0)
in a project.

= Save Motion: Motion that is currently being edited is saved. In order to save a motion, the motion edit

window has to be active.

= Save Motion Under a Different Name: Choose a different name for the motion that is currently being edited

and save. In order to save a motion, the motion edit window has to be active.

= Save Project: Project is saved.

3

4

5.  Save All Motions: All motions currently being edited are saved.

6

7. save Project Under a Different Name: Choose a different name for the project and save.
8

»  Quit: Shut down HeartToHeart4.

12
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Edit Menu ——':E}I ==

In the Edit Menu, control arranged on the motion editor campus currently being edited | % GDED  Culx

(see Motion Editor Window section) is copied or pasted.

1. Cut: The selected control (see Motion Editor Window section) is cut. The cut
control is saved on the buffer and thus can be pasted.

2. Copy: The selected control is copied. The copied control is saved on the
buffer.

T=— Ctrl+C E

IEE

B BOMD by

X ke Del
ETEIR  Ctrlsa

JOozr

3. Paste: Control in the buffer is pasted. The position at which it is pasted would be on the bottom-right of the

copied control. Control may be pasted on a different motion data, as well.
4, Delete: Selected control is deleted. The deleted control can not be restored.
5. Select All: Select all control on the campus currently being edited.

Display Menu

In the Display Menu, toolbars can be displayed or hidden. When toolbar is shown,
a check mark appears on the left side of the item. For more details on toolbar, see
“Toolbar” section.

1. Standard: Standard toolbar is displayed.
2. Window: Window toolbar is displayed.
3. COM: COM toolbar is displayed.

Project Menu

Fom(v) | FOZTHNE)

[v] comc)

. EE(B) |
I I (W)

!

In Project Menu, project is set. T"‘L}I 4 (W)

1. Project Setting: Displays Project Setting window. |% JOZTHNDERGE(C) |I

2. Build: The motion currently being edited is built (see Motion Edit Window ! E= FILE ‘—“ F5
section) and written in RCB-4HV. 1 7Tl F6

3.  Assemble: The motion currently being edited is assembled (see Motion : AL =

Edit Window section) .

4, Compile: The motion currently being edited is compiled (see Motion Edit Window section) .

Window Menu
Sub Windows to be connected to the Main Window is displayed or hidden. When

[ S4ED(W) | ALTH)

the icon on the left side of each item is selected, the window is displayed. For & TOZTONISTHB)
details on Sub Window, see seciton “Sub Window”. b = JOUT(R)
1 . . . . . 125 Y—IlLwsA(T)
«  Project Browser: Display/Hide Project Browser window. A E—sovs—Tum
] —Zax7—JILM
= Property: Display/Hide Property window. @) Hrvt—s—E[

2
3.  Tool Box: Display/Hide Tool Box window.

4. Motion Table: Display/Hide Motion Table window.
5

«  Message List: Display/Hide project message window.

13
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Help Menu N
Help and version information are displayed. | @ ~LTH) |
1. Help Menu: Help is displayed. | J—ZaARm(V) |

2. Version Information: Version Information dialog is displayed.

Toolbar
The Toolbar consists of Standard Toolbar, Window Toolbar and COM Toolbar.
: o g™ o
Standard Toolbar P 0= (Gl Ca [ B33 (] ) d 3 |

In Standard Toolbar, project and motion are controlled.

1. Project: Load Project Lj , Save Project lﬂ and Create New Project |_J .
2. Motion: Load Motion Data _.j , Create New Motion Data.:ij, Save Motion Datalﬂ and Save All Motion

Data ﬂ .

Window Toolbar
In the Window Toolbar, the following Sub Windows are displayed

or hidden. P oD Q 5 3 aF (3 3D |
1. Project Setting: % Display/Hide window that sets the content of the project.

2. Project Browser: EEe) Display/Hide Project Browser window.

3. Property Window: ;’ﬁf' Display/Hide Property Window.

4. Tool Box: szll Display/Hide Tool Box window.

5. Motion List: j Display/Hide Motion List Window.

6. Message Window: 4,:' Display/Hide Message Window.

COM Toolbar

In the COM Toolbar, communication speed of serial USB Adapter
HS etc. is set.

com [[EETEENM [,

2. COM Button: The area that says COM is the Automatic Communication Speed Search button. By pressing
this button, the communication speed of the COM port is automatically adjusted to match the communication
speed of RCB-4HV. Normally not used.

1. Select Port Box Menu: Displays list of all port (device) names
currently connected to the COM port.

b

14
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Sub Window

Project Browser Window

In the Project Browser Window, project and motion files are J[:#¥HeartToHeartd¥Projects
controlled. The folders and files displayed on the Project |: =A=NLN

Browser are normally located in the “HeartToHeart4¥Projects”
folder (called Project Root) in the My Document folder. Main
functions of the Sub Window are as follows:

[ D¥HeartToHeartd¥Project=¥KHR-4

=1 D¥HeartToHeartd¥Projects¥” 1 —F3ILERTE
] Za-FIERE xml

=3 D¥HeartToHeartd¥Projects¥t— LAt
o HVEDHREA =

1. Displays list of folders and files in project root. Files with ] HomePosER xml
the same name as the folder and having extensions “.xml” (= BEEfEml

are the project files. Only the icons of the project files

=] EEGH D xm]
o] EEGEE LA ]
change on screen. 1 S0E D xml

2. Project can be changed by double clicking the Project

(=
1o oA FJ,:T'L|._-=.‘5, JE— | CokC

File 1 ion = 2 e
3.  Motion Edit Window opens by double clicking the Motion é ;E&E—%x W sk Del

Fileﬂ icon. ) FHRIEDETF xml

4. By selecting a file and right clicking, a right-click menu (=] KHR-Axml

(context menu) as shown in the figure is displayed,
enabling copy, paste and delete. (When pasting file with
the same name, the term “copy-* is shown at the head of the file name. When pasting a file, specify the
folder to which file is pasted after copying

5.  File name can be edited by slowly clicking file name twice. When file name is edited, the actual file name is
automatically changed.

6. Motion list saved in the Motion List Window is displayed by double clicking project file.

7. When file is changed using, for example, Windows Explorer, the changes are reflected on the screen. (*foot
notes)

8. Project root is changed by clicking Change Project Root buttonLj and selecting an arbitrary folder.
Normally not used.

9. Project is saved by clicking the Save button ﬂ .

10. Project list is updated when Reload button D s clicked.

* When disabled, updated by clicking the Reload button.
s

15
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Sub Wind

Tool Box Window

The Tool Box Window displays a
list of parts (controls) necessary for .. e, 5 - o,
creating motion. 25 $HER T Compare »
1 . . CGompare
. When Tool Box w1pdow 1s e — Sorae o |...fofmuugrfe BETIHIETD
dlSplayed, Control detalls screen <> CmpButton oo b0—5—FA0 Tl Compare o
< Loop FRIE IR Compare mpButton
(left) appears. o5 1 oS- T
Position
2. Name of control, description of Loon
’ P DFree EELEH AT -h-%HATE  Position SR
control and group are shown. [ Hold SR —RE-2-RIFT2  Position
[OPo= AL ERTE Fasition Position
3. In the Toolbar Display menu, M SineleServo  {ERIY—HE—R—DERE Position -
. F
method of display can be | Jump {° #Pé%tptﬂ—ﬁ—a—&m...
N . ogition
chosen from Icon, List, Detail, © MationJump E 25 Jump o e i
and Align. U Ret UL ER urrp L
4. 1n the Sort Toolb files | ok
" n the 50 oolbar menu, I1es QPio Digital A EHIERTE Pio fP‘DéiﬁgrfERE
can be sorted by name and type. @ PicContie  Digital AL - HE Pio .
D - i ——
Further, by selecting Display by -] Egiry o aRiE .
Group, files can be displayed by -
group.
Motion List Window _
.. . . . .. F—=av—E X
For writing motion saved in project and editing button [ ;5 ) " 5 | X = s
data. 5 & TELA  #ES  HE B t
1 _ _ _ MOl TESTHEFE 3000 Button:16 = 20000625 210310
= Motion number, motion name, write address, 2 fﬁmﬁf*ﬁg 7864 Button 1 = 2009/06/12 195816
run button number, method of button ME 2 . e
comparison and write date are shown on the | mis  fgElE 09/06/12 195837
MOT  ENTIEREIE | ) pesonEE W 000612 18:41:24
screen. MIE  FHEIES 00,/06/12 165855
M09 q’z&?@éﬁi = 09/06/12 180224
. . . MIO 00,/06/12 190746
2. Motion is run by selecting motion name and | wi  Fpticne | @ E-SavEL 00/06/17 191602
o M2 EHEHEE Y - 09/06/12 190316
clicking Run button (S MiE  SOEHIED  |Bf E-car—EEFAS 000612 191521
M4 OSHEREEND L e~ g e 00/06/12 180671
3 o _ _ Mis ik bain—saehi 0 TE0T —STESELS 09/06,/12 101755
» Clicking the Stop button & while running e EITE X TUPHEE Qo612 11001
motion stops the motion. Mg EIrETES BEEEE | Eutton 0 = T009/06,/17 10:10:3
MO FWATE—i# 00552  Button: 288 = 2000/06/12 191211
4 . o MO0 DA-tAfSERR 05416 Buttors 272 = 2009/0AA12 1G:4855
«  Motion is run from the beginning when the Run | mx1  &1-}a&iEER 100280 Buttoncg0 = 200901647 18:50:28
.. . .. M2 HomePosgh) 105144  Button:B44 = 2000/06/12 100130
button is clicked while motion is stopped. MZZ  HomePosOEN 110008 Buttor 603 = 2008/06/17 12:00:40
M4 OHVEMIBESR—A 114872 Butto 576 = 2009/06412 1R00S5
5 . . .. M25 -7 119736 Button: 256 = 2009/06/12 185336
= Motion begins from the stopped position when | s mﬁ“ﬂ 124600 Buttor: 528 = Quugjuajw 101414
M27 128464 Button 0 = 2009/06/05 145130
id- is cli Mob  helareaot 134328 Button:0 = 2000/06/26 220348
the Mid-run button M s clicked. M s 1% By RN -
. . . . . — - = H_HHH = — -
6. Al motion saved in a project is written

simultaneously when Write All Motion button s clicked.

7. Button data allocated to each motion is written simultaneously when Write All Button Data button B g is
clicked.

8. When Area Delete button x is clicked after saving motion name, the area wherein that motion is saved is
deleted. (Only the Return order is written.)

0. Buttons in the toolbar have the same function as the items that appear in the Right-click menu with the same
icons.

16
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Sub Windo

Message Window o ®
The Message Window displays log of all orders run or | ngs]oER[Q o] Ex | wram w “ld X
BT sk HE FELA | TR 20 e

sent by HeartToHeart4. Since orders currently being

) _ o 0005 ZFI0DZDFFEFODOOD. 0149 D178 Posl?
run and error messages in relation to them appear, it is 0009 9F1030FF3FO0O00G. D78 O1A7  Pos?
easy to detect where the program failed.* 000 030D 10 07 AR Pos2
1 0011 EhETETAERT O .

: . . : am?2 2F1030 FF 3F0DODOD. 3AEBE 0000 Poz19
- The Message List Display field in the yvmdow 0013 2FI03DFFEFODO0G. 3AEET OO2F  Pos?
shows the type of order currently being run, 014 QFI03DFF3FO0001. 3AFI6  OOGE  Pos2?
. DD‘I 5 TF 1|:| ::: [| FF AC 00 nn A ahCAE [alnl=in} D-~d

number, content, the address to which data was .M 050 h]a  UvTR—RicaE— Cukc

sent to, length of order, etc. 007 2F 1030 FF| X Bl g  Del

00iE  2FI0EDFF STER CtrlA

oma 2F 10 3D FF
o020 F103DFF3F0000G. 3BO030 0178 Pos?
0o 030010 3B0SF 0147 Return
on22 FEEAM0 241336

0023 EEADP 241464

o074 EEAhTh 21592

0025 EEABP 241720

0026 FEADP 241762

2. By clicking the Order button M in the toolbar,
the backdrop of the button changes, and

becomes selective. The order run or sent is
displayed at this point.

etz x0==x

3. By clicking the Information button-j,:'and
turning it selective, messages related to

information used in HeartToHeart4 appear.

 [E2]

4, By clicking the Error button'ﬂand turning it to the selective state, messages related to errors occurring in
HeartToHeart4 appear.

5. By clicking the Warning button_ﬂand turning it to the selective state, messages related to warnings
occurring in HeartToHeart4 appear.

6. The number of lines displayed is controlled in the Display Line Selection ComboBox. When not selected
or under standard condition, the maximum number of lines for the
message is 100. 3

=2l | =

7. By clicking the Save Log buttonlﬂ, the list of messages currently

displayed is saved as csv file. = ok
8. Delete buttonx. o=
T2
MotionF lag Start
Property Window Path

ProgramCods (aL-52r3zn)
The property window is for future developers and power users, and will |8 94

GUID a%a15f20-157c—4412-ad)
not be described in this text. Mods Desien
=B &'
TabInde:x 0
TabStop True
B B
Location M. 128
Size 64, b4
BH &7
BackColar ] Gontral
ecked True b
MeiryoKe_PGothic, 12wal
FareGalaor Bl ControlText
Imaegefilien MiddleCenter
Text Posl
Textflign TopGenter
P4
Checked

o=l MR r ENR N S L3 .

* This manual don't explain about program. Refer the Reference Manual which release lator.
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Creation of Project

Here, RCB-4HV (KHR-3) is connected to a computer and sample motion for robot is runed by HeartToHeart4.
Here, the method of importing and using sample motion installed with HeartToHeart4 is described.

In HeartToHeart4, projects must be created or read at the beginning. Initial settings, motion data and mixing

Flow From Project Creation to Running and Data Saving

Flow of Project Creation

Formatting ROM

by

Edit Project Setting

Project Creation
- New Project
- Project Import

- Setting of trim,

mixing, etc.

Re-Edit

Edit Motion Source File

- New document, edit, save

- Save

Online Play

Motion Data Management

- Save Motion Data

Play Motion

- Save Button Data Save

Build

Play from Wireless Control Play from Mortion List

Write All ‘Write Each

- Write Motion - Write Motion

- Write wireless button - Write wireless button

data data Edit assignment of

~f—

wireless control button

Write to ROM

Save Project

settings, as well as position and trim data of RCB-4HYV are saved in the project file.

After creating or reading a project, make sure to check the trim data etc. in the project setting window. Then,
edit motion data, proceed to build process, and then write into ROM of RCB-4HV.

After writing motion data to ROM and assigning wireless controller button, the robot becomes controllable.

Data written in the ROM is also saved in the project, so motion data can be sent in bulk by opening a project.

18
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Creation of Pro

Project Creation / Import

L

-—

Connect RCB-4HV with a personal computer using serial USB adapter HS, and turn power switch of KHR-
3 (RCB-4HV) ON.

Boot HeartToHeart4.

Select the COM port to which the serial USB adapter HS is |= COM H
connected to in the ComboBox at the left of the COM toolbar. |°

In the screen, COM3 and COM4 are selectable. (Differs depending on ﬁtﬁﬁﬁmﬁ
environment.) )

Select “Project” from New Document menu in File menu. COM4

New Project Dialog appears.

J7OLE) | BEE) F=RN) JOSTHINP)  UeoESM) Al

|U $ARVERE(N) 3 mD JOSTHMP) |I
122 BKo) v [Ty EravM) W
E—aAFES)

E—avcBEE DT TREFA)
ETOE—ZaLEFEF

= FOZTHNEREEF(R)
BEIEDHTIOSTOMNERT

#®r(Q)

Do not change “Save Project at:”

Use an appropriate name for “New Project [Ej:mimizadss
Name”. Here, “Hello KHR3”, the same

. . . . JOTTHNEREFET B8
name as the project being imported, is [Di¥resrtToHesrta¥Projects | E]
used' HEARTTOHEART

FRIOSIHRE

Assign a project folder for initial .=r ‘=. |KHR3HV17DOF |
position by cllcklng‘the r‘eference ==A== Check
button at the bottom right side of the mmiag -—
dialog (where the cursor is in the screen un ' DT INEA R

shot). Normally, a folder inside “c:\
Program Files\HeartToHeart4\Projects\
Hello KHR3” folder should be selected. KONDQ | ok || Frtl |
Further, check “Import Project” box.
If a folder that does not contain a project or if the project file is not valid, the following dialog appears. In
such case, reselect the correct project folder.

iles¥HeartToHeart4#Projects¥KHR3HV17D0R| Q

Import is completed by clicking
OK button. A folder with the | Fpsrpr0m 57051 o0 7 OLEBEELEL Y. TOTTHNTALSHFETT.
name “Hello KHR3” containing
a project file in the name of
“Hello KHR3.xml” appears in the
“HeartToHeart4\Projects” folder in the My Document folder.

19
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Check Project Construction

Project Construction can be confirmed in the project browser window. The project folder created contains a

Project Setting

Next, project is set. In the project setting screen, editing of startup position, adjustment of trim position, and

20

motion file along with a project file. (See Project Window section)

In HeartToHeart4, one folder basically contains one project file, and the project file should coincide the folder

name. All other motion files can have an arbitrary name.

analog mixing are mainly set.

%, RCB4 JOSTHNGEE

i (B >RAM [TI<RAM [ ROMARF - [0 2R 9 —a—h5)L X JA—Twb 5 URS—k
AT LFEE ® (a)
IL—iEE [15ms v COMBEEE [15200 v| ICSEEEE
[ #LED sE7—JIER E]‘F‘W%Tﬂ)‘%@(d) [l ROM}J\BEEEJ ) H—mEfEelEE
(Y
(1)z—rE—s-ammas (@)
SI01,2,34 RS- D U Sync
E2El) D L ey (2) .
: 7 =
[ =& (3—) 5 I\) *
ERRO-L) 6
EEE(EwF) 7 mzzay
mzm v y o ]
ERECEYF ¢ e
EEEO—L 10 L
“ =Fl
wE
= L n ¥ Y-  fE% =EE EEE =
SI056,7,8 MIXL vlp Z[e | Pzl |
Em D | & .
L wa [5 w1 3p @b sb |
O0EGE-) 0 |[>1A 003288880303 0D 10 OF ~
2 < 04 00 06 0A T
. > DA 00 32 BE 9B 03 03 0D 10 B2
L <04 00 06 0A
. 0A 00 32 BE AE 03 03 0D 10 C5
BRlws) 1 %0400 06 0A
BEO-L 2 > 09 00 02 00 00 00 1D 80 A8
O&=E-) k] <04 00 06 0A =
=l 4 Z | Il | > o
( M

When project is loaded, Project Setting Window must be displayed.

1. The following dialog may appear when opening project screen. This message appears when the bow rate
setting is wrong or when the serial USB adapter HS is not connected. If such is the case, select the correct
COM port in the COM toolbar in the Main Window and select the communication speed you wish to use in

the COM communication rate setting field in the project setting window.
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Creation of Projec

2. Inthe Project Screen, first confirm the following settings in the system setting.

(a) COM communication rate (arbitrary) => first select the communication rate you wish to use.

(b) Frame Cycle (15 ms) => 10 ms when servo motor is 1.25 Mbps.

(¢) ICS communication rate (115200) => adjust according to the communication rate of the servo
motor connected.

(d) Activate from ROM (ON) => when rebooting, runs from data saved in EEPROM.

(e) Servo Operable (ON) => makes ICS device operable.

3. Next, servo motor is operated. To make servo motor operable, after reading project, click Write To RAM

button & >R4M in toolbar and write the values edited in the project to RAM. (For new project, position is set
at 7500 and trim is set at 0.) If writing to RAM is successful, servo motor rotates to its initial position for

about 2.5 to 6 seconds (depending on the frame cycle setting).

4. T1ouse robot, trip adjustment is done here. There is a list of standard servo motors connected to SIO1 to 4,
SIOS -8 in RCB-4HV in the “Servo motor initial setting” (1) field in the project setting window. Click on
the servo motor for which you wish to adjust the trim, click the Sync button in the servo motor initial setting
field and synchronize the movement of the servo motor and the trim track bar (2).

5. When trim is adjusted for all servo motors, select “save all” (3) @ in the “Save To ROM” menu of the
toolbar. All trim positions set are saved to the EEPROM. The next time the robot is booted, the servo motor

moves to this position automatically. The position is set as the neutral position.

6. All basic settings are completed. Overwrite save the project by selecting the save project menu in the file
menu or the toolbar of the main window.

After saving all in ROM, motion can be run by opening the Motion List Window. See “Motion List Window”
section in page 16.

LED Display

When RCB-4HYV is rebooted after trim data and motion data are saved to the ROM, LED display changes as
follows:

1. Green LED and Red LED light up when booted.

« Red LED disappears while the robot moves from the powered off position to the Home position (about 2 to
5 seconds).

2
3. After movement to Home position is completed, Red LED appears slightly darker. This indicates a state
where main loop is run and waiting for the next order.

4

«  When communication error occurs during data writing to ROM and robot is rebooted, Red LED lights up
because program on ROM is faulty. In such case, check connection and reload data.

21
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Running Motion Source File

After editing motion source file, build process is done and written to the ROM of RCB-4HV. Here, the process
of sample motion reading to build and run are described. For specific motion editing, see “Creating Motion -
Basics” section.

From Sample Motion Reading to Running

In the sample project file, sample motion data is saved in advance. Read this data.

1. Open Project Browser Window, and read motion source file “greeting.xml” in the current project folder by
double clicking.

2. When reading of motion source file is completed, motion edit window appears at the center of the main
window, and the greeting motion data appears.

EBX

£ Heart To Heart 4
JrAILE) EBEE FEV) JOZTHNP) 4AADW) ~ILFH)
P JOzoh 3 - b | B3 (1 ) | @ i com - 115200

Jozzan I X - X

.D:‘{HeartTuHeart-i‘{F‘rﬂ]ects 3 []8 v | REE - | b W3 0| e

=" LN ~

----- JEOLmal

----- @] HomEPoS2x ¥

----- cpaete S SRS ol BRI ol S

Double Click | N
e R
.............. < i

Tﬂ_ [_imiiiiffiiiiii ' ' o _ .

0. . Ao Window is connected to the main window immediately after
L] reading,
e Here, window is separated. (Separated by drag-and-drop of
e ).: fitle.)

3. The process of converting motion source file from ROM to a executable program is called building. Here,
the greeting motion is registered to motion data number MO1.

(a) Select Build from Build Menu in toolbar of Motion edit window, or select Build from Build Menu of
Main Window.

(b) Build dialog appears. (Right Figure)
(c) Select place where you wish to write in to from the motion data list shown in the Build dialog.

(d) Writing begins by clicking OK button. The state and content of writing is displayed in the message
window.
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4. When build is completed, motion name is logged in in the Motion List Window. Click motion you wish to
run and then click on the run button or select motion run in the context menu.

i BuildDialog

Sample motion run is completed.

] ] ) &5 £ FRLA| B &
The state of connection of the control is saved in the
motion data, but data is restructured as a program through M2 Eggﬁ:m ?‘%?]MS 7864 2'309::'3?}’ 02
: : : : MO3 Gll1)AD3 12728 2009/06/29

the bplld process. Through t.hlS bulldiprocess, motion MOd Bt AT A 17502 2009/07/01
data is automatically recorded in the project data. Motion M5 EEES 22456 2009/06/12
data is saved by saving project. MO6  HEEIA 27320 2009/06/12

MO7  ETIEAEE 32184  2009/06/12

MIB  FEED 37048 2009/06/12

M3 FERIEF 41912 2009/07/02

. . . MID S 46776 2009/06/12
Register all motion data simultaneously. | |mu ssoi7css 51640 2009/06/12
. . . M2  BETIFEE LD 56504  2009/06/29

Data recorded after completing build process and motion M2 SOSEICEE 61368 2009/07/02
data saved in project in advance can be saved on the m; %%i%%%%% giﬁg; igggiggﬁg
RCB-4HV ROM sirnultapeously. By gsing this function, Mis  BEESE 75060 2008/06/12 ¥
various patterns of motions created in advance can be
interchanged simultaneously. l oK ] [ Cancel ]

i [M01] Mo1: 3000

1. Read project file in which motion data is saved.

2. Motion data names etc. saved appear in the Motion List Window.

3.  Click on the Write simultaneously button_ir in the Motion List Window to write simultaneously.
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Linking Wireless Controller Button to Motion

To run motion data through wireless controller, Begin Run button must be assigned. Wireless controller button
is recorded from the Motion List Window.

1. In the Motion List Window, double click on the motion field to which you wish to register a wireless
controller button, at the sate where the necessary motion data is written in the ROM.

2. The following Button Data Registration dialog appears.

ButtenConfigDialog

3.  Click on the button you wish to register

and click OK. The button data is linked smnES
to the motion. More than two button RIS | b
data can also be used in combination. FEs )
4. After completing button registration e EER Q)
for each motion you wish to run, click i
o @ Ofterz—s ¢ 1
Button Data Registration button
in toolbar of Motion List Window, to 2 O @404 pa- (|4) 4
register all button data.
s . weme Q9|1
5. The maximum number of button data
that can be registered is 25. - - (6) - -
- |- * A
6. After registration, turn on power of - ‘
RCB-4HYV again, and try restarting. -
g v g - - L O o
Project reading to sample motion T ‘ 3 ‘ ‘ 2 Tl
running is completed. rx '
D= . TR . 7
1 L
-|(7)||||||||||I -|(7)|||||||||||
| ok ][ cance |
.. . M 01 00 00 00 0O 00 00 00
Description of all operation parts.

(1) Destination when button data condition coincides is
assigned.

(2) Switches automatically depending on the type of
data last set.

(3) The corresponding control input value appears by
clicking each button.

(4) The corresponding port names and analog values
appear by scrolling the four track bars.

(5) Method of comparison: When comparing to analog
value, comparison operator is selected.

(6) Button
(7) Track Bar
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Editing Sample Motion

Here, the greeting sample motion is edited so as to make a slight change in the position of the arm, written to
RCB-4HYV, and run. We will try changing the greeting pose in figures 1 to 2 to that of 3.

<Preparation>
1. Boot HeartToHeart4 and open sample motion project.

2. Open greeting motion.

3. Pos0, Pos1, Pos2, and Pos3 appear on screen, but the red flag on PosO shows the control at which motion

_/m

FrT

begins. Each control is connected by a line, which indicates that the process proceeds from the red
connector to the blue connector. See Motion Edit Window section for more detail.

4. Run the greeting motion to check the content of the motion. Running can be done by clicking the run

button ¥ in the toolbar in the motion edit window. If running does not proceed properly or if running stops
midway, put a check mark on the check box of the “Signal Motion End” field.
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<Basics on Position Editing>

26

5.

6.

Double click the “Pos0” control on
the upper left side of the greeting

BB Positions&E
(b ® o USmc |l & I T o -

motion. P
Et) o} A
A Position Edit Dialog appears. MLk S
E(E) 0 L
. . . R
In the example, 17 axis setting is -
. . EREvF 1
completed, but if you wish to start wERC-L 2
. .. =8 3
from scratch, see “Motion Editing” EH “
section. s03676 ERO-/ 02
Et) o} A ;

When Sync button is pressed, sync | 1
button appears as if being pressed | ZF=7 ° _
down (or background color changes). R
. . . . M EREyF 1
At this point, synchronization of MERC-L 2
.. .. BG-) 3
the position data and position data 5 o 4
of RCB-4HV (robot to which it is | o _.x

attached) begins. Synchronization

stops by clicking once again.
[

EHvr] 03
1 o

i
< | >

1= | >

E:

)

By moving the scroll bar in the
position panel (see figure) of the servo motor you wish to move, while synchronized, the position input
value is changed and the rotation angle of the servo motor changes. Or, by directly typing in the value into
the position input field and pressing Enter, can change the angle of the servo motor. Here, neutral position is
shown as 0. Thus, when entering 0, the actual value sent to the servo motor is 7500, and the robot moves to
the neutral position.

Head (Yo) angle is being changed using the slider.  5E(3—)
N
W
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9. Inthis example, in order to create the greeting pose wherein the hands are at the hip position, the following
servo motor position data should be rewritten. Caution! Entering values while pressing sync button, and
pressing ENTER causes the servo motor to move to the entered values.

Right Shoulder (Roll) Right Shoulder (Pitch) Left Shoulder (Pitch) Left Shoulder (Roll)

-600 1000 1000 600
10. When position of each servo motor is set, enter frame number in the Rl wo| we
frame number enter field at the bottom left hand. A slightly longer 60 L
is selected. O EE-) 0 B
.. . i)
11. The set servo motors rotate to the positions by pressing the run button | |—
in the position setting dial ERlvE 1
p g dialog. BEO-L 2
o o O&=E-) 3
12. When setting is completed, press OK button and complete position B 4

£

setting of Pos0.

s

Frame Number:set 60

[ ok ][ canceL |

[ | Status
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<Edit

13.
14.
15.

by Smart Teach>

Set position data so that the arm position for Pos1 and Pos2 are the same as that of PosO0.
To check the pose of Pos1, press Move button on the upper left side and run position set in Pos]1.

You may enter the same data as those for Pos0, but here, an efficient teaching method that uses Smart Teach
function is described. In the Position Setting Dialog, select an arm servo motor (right shoulder (pitch), right
shoulder (roll), right elbow, left shoulder (pitch), left shoulder (roll), left elbow). There are two ways to
select: One is by moving the mouse cursor to the position panel, and clicking when the shape of the mouse
cursor changes (left figure), which causes the color of the panel to change and become selective. The other
is by surrounding the relevant position panels by dragging mouse from outside the position panel (right
figure).

16.

17.

18.
19.
20.
21.

28

aEE u:'w"

j
3
a 1 =

After selecting the relevant position panel, click Smart Teach button once. Only the servo motor of the
position panel turns into the teach state. Move the servo motor in the instructive state accordingly to obtain
the desired position.

When setting of position is completed, press Smart Teach button once again to reflect the position instructed
to the Position Panel.

When setting is completed, click OK button and close position setting dialog, and save control data for Posl1.
Change the position of the Pos2 control so that the arm is bent using the same method.
When completed, run by clicking the Run button in the Motion Edit Window.

Clicking the Save button in the toolbar of the motion edit window causes overwrite save. If you wish to
save by another name, choose “save motion under different name (A)” in the file menu of the main window.
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<Save motion to ROM and run>

22.

23.

24,

25.

26.

When motion data editing is completed, save motion data to ROM. (By saving motion data under different
names, you will be able to use those data in the future for copy/paste.)

Open build menu in the toolbar in Motion Edit Window, and

select build. Or for the same effect, click F5. “Build” refers to i =-] | L& 3;_% ' | Eﬁ[ﬁ}

the action of transforming the control structure of the motion

edit window to a program that is understandable by RCB-4HV E I:“J L"F': F5
(assemble), and then recording on ROM by modifying write
address (compile) etc.

i o yp iﬁ
Build dialog opens. Assign field you wish to write and click
OK. In the figure, MO1 is used. a0t F7

When writing is completed, the “OSU” position is registered to
the MO1 of the Motion List Window.

! ‘g |0 -
By selecting “OSU” motion in the Motion el BuildDiaiog |-—-|@|->—<-|
Il;ls‘ii(\:lnilsd:u\z and clicking Run button, the £= Za — T a2
'
MO2  EEHHD(3DTE)AT 7864 2009,/07,/02
M0  EEHA0(MEI)A3 12728 2009/06,/29
MD4  HAIL2ATEITAN 17592  2009/07/m
MO5  fEEIR 22456  2009/06/12
MO6  FEEE 27320  2009/06/12
MO7  EBiTIEAEE 32184  2009/06/12
MOE  EEES 37048 2009/07/07
MO  FEEIET 41012 2009/07/02
M0 LTS 46776 2009/06/12
Ml  BHEDHCRS 51640  2009/06/12
M12  BHHEDIHEZ LA 56504  2009/06/29
M13  FOREICRB 61368  2009/07/02
M4 FoREHEZ A 66232  2009/06/29
M15 EZE A0 —EENE 71096  2009/06/12
MIE  EUS5TE 75060 2000/06/12 ¥

[ DKQI Cancel |

B [M01] MO1: 3000
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Creating Motion from Scratch

In this section, the method of creating and running new motion data is described. As an example, the Home
position data is set as that shown in the following figure, where the robot swings both arms several times.

<New Project>

1. First, create a new project or read an existing project.

2. Connect COM port, and complete trim adjustment etc. in
the Project Setting Window.

3. Select motion from new document menu in the file menu
of the main window, or click new motion data button in
toolbar.

4. Open tool box window from tool box of window menu, or
press “display tool box’ button in window toolbar.

<Create Basic Position>

5. From tool box window, drag-and-drop Pos control to
canvas of motion edit window.

6. Double click Pos control and open Position Setting dialog.

:E_ffﬂpﬁﬁl * 3
5 EE-[la]=8 v | #8EE) - » W@ O [4-

e
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7. 1n the initial state, position panel is not arranged in the position setting dialog. Drag-and-drop and align the
necessary position panels from the left list. All values in the position panel are 0.

PositionziiE

PpMove 40 Sync |2 & 3 T oof |-

= D | A
e’ Pasitionz=7E
P EE 0 i pMove § e ISync |2 & 3| TF o k|-
1 S101,234 o
R 2 o A EESNEH
EREvE) 1 EEO-L) 2 ] | &l
AEO-L) 2 ER 4
O£=E-) 3 - s
b=y 4 - ]
= R (O— L) § = = L= =
SI056,7,8 Drag & Drop FER (PwF) 7 g
— ZHE 8 >
e 2 ETEEH) 9
L S £2EO-L 0 |
O&E- 0 L A SRO- 03 ERO-L 03
B S1056,78 < | FI RS | >
=11) D ]
BElvH 1 égja:l—;w 2 1 HiRyF 03 ERyF] 03
EEO-L 2 =5t 4 = E
O&=E-) 3 O IC——
= e B HiE = | 03
AR (O—L) 6 & | > < | >
= o L ;
- : EEEly] 03] EEEEy 03
BREEYF 9 & — < &)
EEEO-L) 10
g o W
| IL—LE ” _
(- [ERO—L]X:Y=16:80

8. When alignment is completed, set frame number to 80 and click OK.

0. Motion data file should be saved at this point. Click the motion save buttonH in the toolbar of the motion
edit window, and name the file “Home position.xml”. The name of the tab saved changes.

10. Further, the color and position of the Position Panel is controlled by the project, so project file must be saved
too. Select “save project” from file menu and save project.

<Create Motion Data>

11. After saving Home position, create new motion data from New in file menu. The Motion Edit Window
appears with two tabs on screen. Tab screen is displayed at the foremost by clicking the text on the tab.
Also, window can be separated or connected through drag-and-drop of tab.

12. Click “Home position” tab to bring forward, and click PosO
created in the preceding step. When in the selective state, m—ALmZiay T E-2aieg 2 |

the button appears to be pushed in. == E= | = v | ®EE) - | b MW @
13. select “copy” from the right-click menu or the edit menu in .

the toolbar of the Motion Edit Window. The short cut key -
CTRL + C can also be used.

14. Click “Motion Edit 2” tab to bring screen to the foremost, and select “paste” from right-click menu to paste
the control copied in step 13.
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15. Repeat copy-and-paste three times and align
controls as shown in the screen.

M—AmZsay VE—2aiRE 2 —_

Gl le]sd v | REE) - P WoE O 4

=
16 Press the connect buttonF5 in the toolbar and _ _
switch over from edit mode to connect mode. | ??ﬂ'l

When mouse cursor is moved close to control in .
connect mode, connection points appear. The -
connection points are shown as grey squaresand ~ "~ ©
the point candidates appear black. Connection ?ﬁl

is made to the closest connection point even -
without clicking on a specific point (point snap -

function). ?'E’I
m—Lfiziay E—2aEE2 e
5 i3] s 28] v | ®EE) - | b

& |
17. Move mouse cursor and click on a connection point candidate. A Fi— AfSEay FFE—o3 }Eﬂ

line appears frc.)m the point. Move .mouse to the fzontrol to which = H a0k ¥ | BE(E) - | b
you wish to join, and connect the line. If you wish to cancel the -

connection process midway, press ESC key. If you mistakenly = [ poea |
make a connection, the line changes from grey to black by clicking i

on the line itself, and become erasable by pressing the DEL key.

18. When controls are connected, the connector of the starting point - - -;a
turns blue, and the connector of the end point turns red. Using ° i . '

the same steps, connect all three controls. When all connection is
made, save motion data under the name “wave hand basic.xml”.

LS Za JE—2a a8 2 | - _ i |
EEE [s]E v |88 - b M@ 04 S

Ad

¥

)
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<Edit motion>

19. Pos0 should be left as it is, since it is the first position when running the motion. Open control of Posl by
double clicking. When position setting dialog is displayed, change to the pose where both arms are raised
and opened wide, using Smart Teach function and Sync button. Press OK button when completed and save
position data. The following table shows reference positions.

Right Shoulder (Roll) Right Shoulder (Pitch) Left Shoulder (Pitch) Left Shoulder (Roll)
-800 -4000 4000 800

20. Next, open Pos2 and set to posture where the arms close in the raised position. When editing is completed,
press OK button and close Position Setting dialog. The following table shows reference positions.

Right Shoulder (Roll) Right Shoulder (Pitch) Left Shoulder (Roll) Left Shoulder (Roll)
250 -4000 4000 -250

<Online Run>

21. Run data up to this point. Find the control with the Start Flag % before pressing the Run button. If you
wish to change the position of the Start Flag, click the flag mode button ¥ and click on the control from

which you wish to start. If you right-click instead, a Stop Flag A appears. The stop flag indicates the stop
position when online run is performed.

22. sct the start flag at Pos0 and push run button. Online run begins until motion finish position.

23. By pressing the Step-Run button, controls are run one at a time. When run is completed, the Step-Run mark

M appears on the next control that is to be run. By pressing the step-run button again, the control with the
Step-Run mark is run.

24. Pressing the Stop button [ while step-running 555

or running causes motion to stop. The step-run
mark disappears and the start position is reset to [ = |4 #=qw |f == | BEE) - | b M @ U
the control with the start flag. -
[caution] If only the focus moves and motion
is not executed in online run, put a check mark
in the “Signal Motion End” check box in the
project setting window.

<Inserting Repeat Process> g j
25. Next, the open-arm state and closed-arm state i ':x _
are repeated five times to create a waving | RS | \‘*_\ o
motion. Position SetCounter control and Loop S \-\x- _
control from the toolbox window of “wave [ o .

arm_basic.xml” currently being edited, add Pos0
by copy-and-paste (Pos5) and align as shown

in the figure. Connection should be made as
SetCounter - Pos0 -, Pos2 - Loop4 -, Loop4 -
Posl, Loop4 - Pos 5. The value following the
control name indicates the order by which control was arranged, and may not coincide completely.
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26 In the Loop Counter control, when the set count value minus 1 becomes 0, the process moves on to the
appointed control. In the Loop counter control, you must first subtract 1. Thus in the connection method

27.
28.

29.

exemplified here, if you wish to repeat five times, the SetCounter control must be set to 6.

Select C1 for SetCounter control counter and enter 6 as count value.

Next, loop counter control is set. There must be two lines extending
from the loop counter control to other controls to which process
moves on (i.e. the connection point on the loop counter is blue, and
the connection point on the other controls are red). One control is
for proceeding when condition of loop counter control matches,
and the other is for when condition does not match. In the present
setting (see figure), when condition does not match, the process
moves on to Posl, thus repeating the waving action until it is
repeated 5 times, at which point the condition becomes a match and
moves on to the Home position.

Online run is not fully supported for conditional branching, so write
to ROM and check motion. Run is successful if robot waves five
times by running from ROM.

<Adjusting Motion>

34

30.

When transferring from Pos0 to Pos1, the arms are rapidly raised.
However, since the robot is light-weighted, this rapid motion
alone can cause swaying. In such case, increasing frame number
to slow down motion or inserting a position which does not keep
the arms away from the body into PosO and Posl, are effective.

SetCounterDialog

NI —ICiEE Ty
As— |l

| o

L

| R

B 08 00 02 57 04 00 06 6B

LoopCounterDialog

A A—ENIC SRR

E—
CTTSIN

EEE

| ok || cance |

{ 07 0B FF FF FF 05 14

End of Creating Motion - Basics.
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Project Sett

In HeartToHeart4, initial setting of RCB-4HYV, motion program data, and wireless control assignment are
all saved as project setting file. The Project Setting Window is a window that enables the operation of such
project settings by GUI. Mainly, setting of servo motor, analog mixing and frame cycle can be set. By clicking
the check boxes and Write buttons on screen, communication with RCB-4HV begins, so synchronize the
communication speed of your computer and that of RCB-4HV to make changes to the data.

If position is changed in the project setting window and written to the ROM, Home position becomes as

specified, but all position data are saved as neutral when saving project.

i £ >RAM [TI<RAM Zf ROMARTE ~ (10 2E 9 Ta—hSiL X JA—Ywh 3 UAS—k
('_83\7_‘_5.‘.5325'
- s comggme coasan

(] #&LED 7)) LER B TSR [] ROMDMSEEED H—REMERTEE

R e 1543

(9234 (10)—p (5101234 | D [10 | (11)5 sync

Gl LRI | [NITA

_ - a7 &
O] =E(E-) 5 B Y >
ERO-L) 6
EEEyF) 7 Hay
B 8 : J 70 3]
EEEEYR) 9 SRIRRRRIKRRRCRRERIIRS Vo3 0c0060200 02020 000 !

EEEO—IL) 10 4

12)>5
R EEZY
M e 11 s Y—Z e SElE BEE =
SI056,78 vxt (@0 v ARG | (u] o 3 [0 |
2L D | & .
Py me 2L Wt 3o |@|ﬂ 3 [o |
_ 132 B8 88 03 03 UD 10 OF
&G 0 EA3) 56 0 2
. > DA 00 32 B8 9B 03 02 0D 10 B2
R < 04 00 06 0A
= es 1 :giunun 03505;5 AE 03 02 0D 10 C5
BEO-L) 2 > 00 00 02 00 00 00 1D 80 AB
D EEG_) 3 l< 04 00 06 0A :
= LB | PS | >
(14T

L=

Part Names (7) Restart: Initialize program in ROM.

(1) >RAM: Develop trim data of servo motor position etc. on (8) System Settings: Select option related to system initial

RAM. setting.

(2) <RAM: Read system setting from RAM. (9) Servo mofor is selected.

(3) Save to ROM: Write various data to ROM so as to enable (10) Change servo motor trim position.

booting from ROM. (11) Sync button: Transfer pertinent settings to RCB-4HV.
(4) Teach: Obtain position using teach function. (12) Mixing: For mixing setting.
(5) Neutral: Return data currently being edited to neutral  (13) Display content of communication with RCB-4HV

(Pos=7500, Trim=0).
(6) Format: Initialize ROM data.

(14) Status: Display status.
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Toolbar

1.

2.
3

7.

RAM write Button@ is for developing set trim position data etc. on to RAM of RCB-4HYV, and moving
servo to that particular position.

RAM read button L_'? is for reading the current system setting values from RAM and reflecting on screen.

A pull down menu appears by clicking Save to ROM menu. = ROMARTE ~|| 10 R )
ETHFET
(a) All button: Orders of (b) and (c) are processed consecutively. | ‘% -
(b) Save Initialize Order: In RCB-4HYV, initialization order region and DL RERT
initialization data save region are registered on separate areas on the FRMEEFT

EPROM. This button reads only the initialization order.

(c) Save Initial Value: Only the initialization data is saved. If Initialization order is saved in the past,
only the initial value is saved. Data is reflected when rebooted.

Pressing the Teach button Il @ switches to Teach Mode.

By pressing the Neutral button </ , the currently edited trim data becomes 0 and position data is initialized
to neutral. Pressing the RAM Write button after pressing the Neutral button results in the robot to change

position to the neutral position.

ROM can be initialized (a state of no records) by pressing the Format button X

Software is rebooted by pressing the Restart button .

System Setting

In the System Setting field, options related to system initial setting can be selected.

8.

10.
11.
12.
13.

14.
15.

36

Frame cycle: The time interval for sending orders to servo motor when running motion.
Assign 15-20 ms when ICS communication speed (later described) is 11500, and 10-15 ms when it is
1250000. The smaller the interval, the more agile the motion becomes, but if communication speed is slow,
motion may not finish within the frame cycle.

COM communication speed: The rate of communication between the computer and RCB-4HV. When COM
communication speed is changed, always match the communication speed in the COM toolbar of the main
window.

ICS communication speed: The rate of communication of the serial device connected to the SIO port of
RCB-4HYV, such as servo motor. If not set correctly, servo motor etc. will not operate.

Green LED: Not used.

Use Reference Table: In HeartToHear4, the wireless control button data list is located in the RAM, which
the firmware refers to and links to motion data. This determines whether to use the reference list or not.
Normally checked.

Signal Motion End: When servo is moved, RCB-4HV sends a reply after motion is completed. Normally
checked.

Reboot from ROM: Not used when booting from ROM. Normally checked.

Servo Operable: Activate operation of ICS device. Taking the check mark off stops operation of servo motor
ete.
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Initial Setting of Servo Motor

16.

17.

18.

19.

Servo Selection Field: SIO 1, 2, 3, 4 field and SIO 5, 6, 7, 8 field are available as servo motor selection
field, and names corresponding to each ID are registered. Signal is not sent to the pertinent servo motor
when the check mark is taken off and written onto RAM or when written on ROM and rebooted, thus
shortening the frame cycle. However, in this manual, the optimum frame cycle is not discussed.

Sync button: RCB-4HV and trim position data in the project setting screen are synchronized when Sync
button is pressed. Select name from servo motor list and press Sync button. Servo motor name can be
reselected while pressing the Sync button, as well.

Trim Track Bar: Adjusts trim of servo motor. The value that appears on the right side change by sliding.
Value can be directly typed in to the input field, as well. Track bar can be slid using mouse or moved 5
at a time by mouse-click or pressing the PageUp, PageDown keys on the keyboard. Pressing the cursor
key left/right moves the value 1 at a time. It also corresponds to mouse wheel.

Position Track Bar: Adjusts position of servo motor. Method of operation is the same as that of trim
track bar.
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Analog Mixing
Analog mixing refers to the adjustment of servo motor angle through input from
sensor. Usually used to stabilize posture of body by controlling vibration and inclination
of body through multiplying a suitable factor to output values of gyro sensors etc.

Description of Operating Portion G- HE—5—OMBERE

5101234 EREM—r [s01234 | D1 |
(1) Source: Assign input port for mixing data. If e D Al g
mixing is not done, select “none.” ey . J 0 =
(2)Fact0r:Assignafactor.forincreasingor v BmE-) 0 LT
decreasing effect of mixing data. If you —| fizzay
y;lsﬁefor an inverse effect, assign a - (minus) B Select Servo J
' ER(EyH 1
(3) Measured Value: The actual output of the '—-EmtE—t—2 s (7
analog port assigned in the Source field. O &E=E-) 3 EU Sync ]
7 4
4) Capture button: Transfers measured value = v g_)z (2,&);3; (%;JHTE 4) (ES%HE £(6)
being measured to standard value. 5105678 MDY 2E sl [es0 | m oo 3][e0 |
(5) Standard Value: Set standard value of mixing £ai i} ~ ~
data. sy M2 igs |1 v| |U | @ |'J v | |D |
(6) Difference: The difference between standard [ EE-) 0 <0500 ig; A
value and measured value is displayed. = :g*;\uf'u'] ADs  —|UE 0002 3A
Servo motor output is adjusted by [ > 0A 00 igg o |24 00 02 50
multiplying factor to this value. = <05 00 $vvzvo
plying BREyF) 1 > 0A 00 20 00 00 00 OE 00 02 3A
(7) Sync Button: When pressed once, v BEO-L) 2 <05 00 00 00 05
communication with RCB-4HV begins and O &=EE-) 3 :g? DUD“ QE.E Dﬂzﬂ gﬂg 00 2400 02 50 =
measured value is taken from the analog port HHt 4 2 -

assigned in the source. Pressing once more
ends communication.

Select servo motor to which you wish to incorporate mixing in the servo motor initial setting field of the
Project Setting Window.

«  Press Sync button on upper right side of mixing field and begin synchronizing with RCB-4HV.

« Assign the analog port to which the sensor to be used is connected in the ComboBox of the MIX1 source.
At Sync state, the actual data is written into the measured value field.

Set the standard value by referring to the measured value. When factor is decided, mixing setting is
completed.

«  Press Sync button once again to end synchronizing.

« In order to replicate mixing setting at startup, save to project file and then write to ROM. Settings will be
reflected at reboot.
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In the Motion Edit Window, layout of control, connection, and writing of motion data is done. Processing order
is determined by connecting controls.

5l k]2 v | BEE - | b W @ O |d- - - 2
WAO W e 0@

Parts Name
(1) Read Button
(11) (12) (13) (14) (15) 2 (2) Save Button

‘ I (3) Build Menu
(4) Select Button Connect Button
! Pt (5) Flag Button

1 (]
BRLEN

= (6) Edit Menu

(7) Run Button

(8) Step-run Button

e (9) Stop Button

(10) Repeat Button

(11) Canvas Width Setting Menu
... e (12) Canvas Height Setting Menu

| * (13) Grid Size Setting Menu

—
(14) Alignment Menu
Read motion by pressing Read button. Control is added on when

reading into an already-open file.

Save motion by pressing Save button. Once saved, it becomes overwrite save. If you wish to change name
and save, select “save motion under new name” from file menu in main menu.

In the Build menu, the motion data edited is transformed into program. The condition of build, assemble
and compile is displayed by having the message window open.

(a) Build (F5): Build dialog appears by selecting menu. Motion data is written in ROM when write
position is set in the dialog and OK is pressed.

(b) Assemble (F6): Programs of controls laid out on canvas is collected and sorted. Usually not used.

(c) Compile (F7): Transfer address is rewritten by checking the connection state of the assembled
program. Usually not used.

<Edit Menu>

Select Button ki : Used to select control.

Connection ButtonjffflI Used to connect controls [Eii == o | L'E 3:; 'i,F-" | EE [E}
. . e —

with line.

Flag Button % . Flags can be attached to start and E I:“J I.-"l;:' FE

end positions of control. Start flag is attached by |
left-clicking and Stop flag by right-clicking. 4

Edit Menu: Copy, Cut, Paste can be done. The F—E‘ :..rj __,I L.. E.
same operation is made possible by right-clicking.
2 FF
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<Online Run>

8.
9.

10.
11.

12.
13.
14.

Run Button # : Motion on canvas is run from the Start Flag position to the end or the Stop Flag position.

Step-run Button M. Program of control with the start flag or the midterm run position is processed. Step-
run is ineffective for some controls.

Stop button 4 : Run is stopped. While step-running, all mid-run marks disappear.

Repeat Button 0. By setting repeat button during regular run, repeat run is performed. To stop, press Stop
button.

Canvas Width Setting Menu"i |'°', Canvas Height Setting Menu%: Size of canvas is changed.
Grid Size Setting Menuﬁ: Grid size is changed.

Alignment Menul=': Controls are aligned. Align Left, Center Vertically, Align Right, Align Top, Center
Horizontally, Align Bottom can be selected from the menu.

<Arrangement of Control>

Arrangemen
= If toolbox window is not displayed, click toolbox buttoni'gin window toolbar, or select toolbox window

from window menu in main menu.
Drag control from toolbox window and drop into canvas of Motion Edit Window.

The dropped control can be moved by dragging with mouse. Dragging while pressing CTRL key moves
control according to the grid.

Shape of the mouse cursor changes when mouse comes in close contact to the right-hand and bottom-hand of
the control. Size of control can be changed by dragging at such state. Further, control size can be changed
by dragging the bottom-right corner. By pressing CTRL key while changing size, the size can be changed in
accordance with the grid. Also, by pressing the SHIFT key while changing size, the horizontal and vertical
amount of change becomes equal.

<Connecting by Line>

5.

40

. . . . 3 .
Mode is changed to line connection mode by pressing the Connect button™3. By bringing the mouse cursor
on the control in Connection Mode, the four connection points are shown in grey. By clicking control at

such state, the connection point closest to the cursor snaps. (Point snap function: closest connection point is
automatically determined and connection is made.)

Line appears by moving the mouse cursor after snapping. Snapping to another control at this state displays
line and fixes the connection. Process transfer from blue connection point to red connection point.

Pressing ESC key while snapping cancels connection.

If you wish to reconnect a line after being fixed, first click on the line and turn it selective (line changes to
black) and then press DEL key to delete line.
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<Selection> T

9. To select control, c¥1ck on a 'contr.ol. 2 |- ||E|E§ ¥ [ EEE) | b M@ O | qpr - .
Control appears as if button is being

pressed down.

10. To select a plurality of controls, click -
control while pressing SHIFT key. '

11. Multiple selection is also possible by -
dragging mouse in a manner surrounding
the controls you wish to select. |

12. Control is deleted by pressing DEL key -
after selecting. |

<Copy, Cut, Paste>

13. Control is saved to the software buffer by pressing CTRL + C keys or selecting Copy from edit menu after
selecting control.

14, Pressing CTRL + V while being saved in buffer enables pasting a copy on the canvas.

15. Control is saved to the software buffer and deleted from canvas by pressing CTRL + X keys after selecting
control.

16. Copy-and-paste can be done across each Motion Edit Windows.
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Here, controls used in the creation of motion are described. Examples described in this section are used for the sole
purpose of describing control and has no meaning in its movement. Further, even though there are four snap points
to connect each control with another control, the valid number of connections are set depending on each control.
Operation may not proceed properly for some controls if the number of connections are less or more than the valid
number. The number of valid connections are shown in the description of each control, but fulfilling these conditions
does not guarantee operation of the program.

etting dialog appears when each control is double clicked. In order to enable the values set in the setting dialog, make
sure to click OK button when closing dialog. Closing window by the window quit button or the cancel button will
not enable the values.

Conditional Bra

In the Conditional Branching / Repetition controller, the destination of motion can be branched by setting
conditions from analog input etc. When assigning branch destination, always connect destination first and
select destination from dialog. Further, when the set conditions are insufficient, command cannot be generated.
This control does not support online-running.

The following steps are common for obtaining setting dialog in each control.

1. Arrange control in screen by drag-and-drop of control in the Motion Edit Window.

2. For conditional branching control, first connect two (and only two) destinations to the control. Other
controls can be connected later.

3. Double click control to obtain setting dialog.

CmpAD (compare analog input values to determine destination)
The dialog shown at the bottom left side of the screen is the dialog that opens when CmpAD

> . . = .
e control is c'louble clicked. Set port, 5 o []=3 v B0 - | > M 0 e 2 - |
& comparative operator, standard - -
value and destination in the Setting  [Fgmeans | Froel b
dialog and press OK to complete setting. _ % l

il =
'

The screen shows Free Position control and
Hold Position control connected to an Analog - .
Branching control. When the value of ADI -
port is larger than the standard value (517), the |
control to be run next is Freel control on Right. - *':' 1 osmenmes
Otherwise, Hold2 control is run. [ '

¥ B CompareADCYDialog

=t e EEiE iTE5E
(o1 %(2)» v[(3l) 5173 (4)ight: (0) | w]

Number of valid connection points: Output 2

Part Names . =AE =
(1) Port: Select analog port. (5@(6)1 (7) (8L Pause]

(2) Comparison: Assign comparative operator.
value of AD is = (equal to) > (more than) >= (more - - - - - - - - | ok | [ CANCEL I
than or equal to), < (less than), <= (less than or oo ; :
equal to) != (not equal to)

(3) Standard Value: Assign a standard value. - -

(4) Destination: Select destination from Top, Bottom,
Left and Right, when condition matches.
Unconnected items are not shown.

(5) Sync button: Read analog value from RCB-4HV.

(6) Measured Value: Displays the analog value of the port read when Sync button was pressed.

| £

(7) Measured Value: Displays the analog value of the port read when Sync button was pressed.

(8) Pause: Copies measured value to standard value.
T
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Compare Button

(determine destination from the button input value of wireless controller.)

s

Button becomes selective by
clicking dialog button ([UP],
[DOWN], [TRIANGLE],[CIRCLE]
etc.), and corresponding control
input value appears. When button
is clicked, comparative operator is
fixed at “=". Corresponding analog
port and analog input value appears
by sliding the track bar.

In the screen, when button [UP] is

pressed, Pos2 control is run after

servo motor parameter is changed.
If this is not the case, Pos2 control
is run without changing parameters.

Number of valid connection points:
Output 2

7| 115200 LI

In the button branching dialog, motion can be branched based on button input values and analog
input values of wireless controller.

ButtonConfigDialog

S PFOGRER
B G4 ¢ 8se | =0== | v d
. Tk 1
EmpButtond ServoParaml U
% é’ e ERR @)
1 _ﬁap—?—g &) —
. . 2 7iog  pa-(4) 4
....... 7 [l | | &1
— / ] oemE Y V(G
in Yoo . B : (6) :_ ~
[0 OG0}
______________ e B E o
. —D DE—
o tfobl—= : — — -0
______________ 7 ]
.............. D T e
L [ ox | [ cavc |
L P 01 00 00 00 00 00 00 00

Description of all operation parts.
(1) Destination is assigned when button data condition matches.

(2) Switches automatically depending on the type of data set at

(4) The corresponding port name and analog values appear by
scrolling the four track bars.

(5) Method of Comparison: Select a comparative operator when
comparing with analog value.

the end.

(3) The corresponding input value appears when each button is

clicked.

(6) Button
(7) Track bar
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Loop Counter

(proceed to the assigned control when 1 is subtracted from the set value and the result is 0.)
The loop counter is used in pair with the set counter control. Counter number (C1 - C10) is set in
[trli the set counter control.

S PHOTHR
G k)8 v | 886 - > W E O 43

the result is 0, whereby the process moves on to the -

When loop counter control is run, 1 is
subtracted from the set counter value each time, until

specified control.

In the screen, first, a number is set to the C1 counter
is SetCounterl control. When process proceeds to .
the loop counter, 1 is subtracted from the C1 counter. -
If the result is larger than 0, Pos3, Pos 4 controls
are repeatedly run. When the result becomes
0, MotionJump8 control is run, and the process -

proceeds to the specified motion.

Number of valid connection points: Output 2

Description of all operation parts.

(1) Counter: Assign counter area.

(2) Destination: Destination when the counter value set
in SetCounterl becomes 0, is selected from Top,
Left, Right, Bottom. Unconnected control cannot
be selected.

Setting Paramete

SetCounter

[ "setCountert |

PO

: ¥ Loop0 MotionJump '

:-@‘-:I-J“’

LoopCounterDialog

CEX
P~ B R ST SR

A= o M)

e o (0 R36))

[ 0K HCANCELI

Wl 07 0B FF FF FF 05 14

SetCounterl

Input value into counter area (C1 - C10)in |5 |l #5- |1“§' v [REE) - | P W @ O |qp-5-i
SetCounter control.

Number of valid connection points: Output 0 _

orl

Description of all operation parts.

(1) Counter: Assign counter area.
(2) Count value: Put value to be stored. (0 - 255)

(3) Sync button: Substitute a value in the counter area.
(Data is set to RCB-4HYV, but is not currently used.)

44
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Description of

SetServoParameter E| SetParams

Stretch or speed of servo motor is T BT A ACFTubEANS Q)
changed. " [gevoparamo | | [@Zhwxr O ZE—F] (1) O =TzER
In the setting dialog, names of servo, = - [ﬁ & D Pot | 1B 2
ID, insertion port and parameter values are . . - | O 5EE > L
. . . O &8o—i) 6 S0l -
.dlsplayed. First, stretch or speed on the dialog ] | DERo-L 6 S0z -
is selected. Then, put a check mark on the servo =~ = | |0 E8EEyy 7 s -
motor you wish to set and set parameter value at - - - - Eﬁ{"—"”ﬂ g gigi -
the bottom of the dialog. Parameters willnotbe =~ =~ =~ * " | | 5z 8 02 127
correctly changed unless you add a check mark. I EREEyF) 9 sio1 127
) L .. BEEEvF) 9 slo2 127
Both speed and stretch can be set in the range of . . . . = . . . . ()Y} EEEO-L) 10 siol 127
0 to 127. The speed becomes faster as the value - - - -~ - - - | | Eﬁiiﬂ—ﬂ'} ﬂ ggi Ly
becomes larger. Servo becpmes more rigid (hardto =~ =~ Emﬁiﬁl n S0z |-
move) as the stretch value increases. ) | O Eime2 12 S0 -
. . . [] &iriE2 12 sio2 -
Number of valid connection points: OutputOor1 - - - - - - - - | | =423 s 13 S0l - v
o) s O
[ ok || cance |
| M [STRC] 00 00 2F 00 00 : 7F 7F 7F 7F 7F 7F

Description of all operation parts
(1) Assign parameter value.

(2) Select All: The setting becomes effective for all servo motors when a check
mark is inserted. Taking off the check mark cancels setting.

(3) Add check mark to servo you wish to validate.

(4) Parameter value: Select item from servo list and set parameter value.
Corresponds to mouse wheel.

(5) Data set is set to RCB-4HV online.

Setting Position
Free SE-SaAREL |

&D Turns selected servo motor to free (powerless)

state. Multiple servos can be selected by pressing

. | ¥ Freed |
Control key while selecting. Pressing Shift key | {,}n : a —
while selecting results in range selection. In the figure, left - BT SHITER (HO £2TER
shoulder (pitch) to right elbow are at free state. 4

Number of valid connection points: Output 0 or 1

Description of all operation parts.

(1)Adding a check mark results in the selection of all servo motors.
(2)Selected using left click of mouse.

| ok ][ cance |

Wl FC 03 00 00 00
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Hold S EvaviEgl |
. 53y e SE(E) - .y
1 | Turns selected servo motor to hold state. Multiple s l ERMECMNN NERCRN o 2
* servos can be selected by pressing Control key -

) . . ; : : [ Holdo
while selecting. Pressing Shift key while selecting *D - -
results in range selection. In the figure, left - wEToEmEER (1) O 2TER
shoulder (pitch) to right elbow are at hold state.Number of - . e = bt | B3
valid connection points: Output 0 or 1 L .. EEIERS 0 sl |
EGE-) 0 5102
Description of all operation parts. Ol 2
> L
(1)Adding a check mark results in the selection of all servo motors. g
(2)Selected using left click of mouse. 3
4
4
5
5
ERRO-L) 6 S101
aE O & 5102
BB () 7 I st
| ok ][ cance |
M FC 00 00 00 00

Position
in Determines robot posture by selecting servo motor and setting its angle.

Part Names

=pmve # 10 WSync |z & 3| W # it | -
(1) Move button
(2) Free button 28 D | & ‘EE-)
ERO-L) 2 |
(3) Smart Teach button e p
(4) Sync button i HEO— , = oz =R [ o]
H N < | [ EAlHEE |
(5) Ahgn button EEE(O—IL) I3 TR Y ST el o
(6) Color Selection menu %g(bﬁr} ; ARt
< |
(7) Servo Motor list EEE(FvF) 9 -
EEEO—L) 10
(8) Frame number 3
(9) Position Panel
5105678
(10) Staﬂls :Elﬁu D :
BEO-L) 2
aht 4
SN
BEE(O—L) ] 1
S ! EEE(Ew
BEE FvF) 9
BEEO-L) 10
o
(8L —pg 50
[ ] [ cAnceL |
0
EE{EI—JH] X:Y=16:80
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Toolbar

Move button # : Move to position assigned in the Position Setting dialog displayed. Also moves by
clicking on the screen once and pressing SPC key.

Free button # : Turns robot to a powerless state.

Smart Teach button I|®: By pressing this button after selecting a position panel on screen, the selected servo
motor switches to Teach Mode. By pressing this button once again after determining position of the servo

motor, the present position is reflected on the position panel.

Sync button LF By pressing the Sync button, values set by the slider of the position panel is synchronized
with that of RCB-4HV.

Align button I= . Aligns selected panels. From left to right: Align left, Center Vertically, Align Right, Align
Top, Center Horizontally, Align Bottom.

Color selection menu: Can change color of position panel selected.
(a) Foreground color: Changes color of text, and outline of position panel.
(b) Background color: Changes color of background.

(c¢) Return to standard: Returns to standard color.

<How to Use Position Panel>

Position Panel appears when item in servo motor list located at the left side of the position setting dialog is
drag-and-dropped on to the blank page on the right.

By dragging while pressing CTRL key, position panel moves in accordance to the grid (fixed at 16 X 16).

Servo motors for which the check mark is taken off in the project setting window do not appear in the servo
motor list.

Position panels already displayed can not be drag-and-dropped.
Position panel can be deleted using the DEL key after selecting.

Colors and position of the position panel is saved in the project file. If these settings are changed, make sure
to save project.

Positions and such of the position panels are not tandem among each position panels on the window.
Normally, one control in which all servo motors that are to be used in the position setting panel is created,
and motion is created by copy-and-paste from this control.

By changing the frame number, movement from the most recent point to the presently set point takes place
at the number of frames assigned. The amount of time necessary for completion of movement is number of
frames x frame cycle.

Number of valid connection points: Output 0 or 1
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Description of C

SingleServo
bu Control that moves only one servo TaiEgl
—

motor. Select a servo motor from [ =l #5- |m&§ ¥ | BEE) - | b M@ O |k =
servo list and set position using the

track bar at the center of the dialog. Number ~ [gingleSarvo0
of frames can also be set. . bl:l
Number of valid connection points: Output 0 =
or 1 | /
EBEX §
o . . - ) )
Description of all operation parts. I %EI—} V| D |D | ﬁj Sync ]
(1) Select servo you wish to move.
(2) The position of the track bar and the angle of the = =
) . 3
servo motor are linked by pressing Sync button. - (@
(3) The current position data is shown. You may 100 000000 00000CG000 "‘J ......... 0 =
also enter a value directly to run.
. | . 4
(4) Assign a frame number. L T— E
| ok || cance |

b 07 OF OO0 1E 28 23 7F
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Description of

Mov e Mortion

MotionJump SE-2aRE L
[J | Moves to assigned motion. By adding a check = o #3- |3’§' V| BEE) - | b M @ O |

# mark in “Return After Running”, returns to present

motion after completing motion of the jump ~ [faotionJumpd

destination. Other controls can be connected after return. »)

Does not function in online running. —

Number of valid connection points: Output 0 or 1

A MotionJumpDialog FIEX

Description of all operation parts. ' EET— I FEE

1) Select destination.
) (1) E=2avg |:‘."r‘t?:x]" (46776) : Button: 96 . v|

(2) By adding a check mark, returns to present motion after
completing motion of the destination. N

| ok || cance |

W 07 OC BB BG 00 00 81

Ret SE-TAVEEL |

Returns from jumped destination. Used in combination & kel #5~ |m1’§' ¥ | REE) - | P M

ﬁ with Motion Jump control, but since Ret is automatically
inserted at the end of each motion, it is not used other | Retn

than when demonstratively returning in the middle of a

motion. Does not function in online-running. ﬁ

Return order only returns to the call position, so there are no items - W5 IEEIERN |__||E||f| :
to be set. Ea— R
Number of valid connection points: Output 0 L —mnc R ERRRENERA

0K
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Description of

General Input/Outp
Pio SE—DaEE 1

wQ High (5 V) is output from PIO port by turning ON = | #5~- |m1~§' Vv |REE -~k M@ O
f the check box. Does not output when turned OFF. -
Synchronizes with RCB-4HV by pressing Sync [ pigp
button. _ 80
* The only output port is the one assigned in the following _ '}
“PioConfig”. Values set to the input port will be ignored. _ 4

Number of valid connection points: Output 0 or 1

Description of all operation parts.

(1) High is output by checking on the check box. Becomes
Low when check is taken off. . 2)

(2) Sends state of check box to RCB-4HV. i O Sync

| ok ][ cance |

j{ 09 00 02 3A 00 00 15 00 5A

PioConfig S E-avERL

1
z

when check box is turned ON. Port is set as input =
when check box is turned OFF. Synchronizes . | ‘¥PioConfigh
with RCB-4HV by pressing Sync button. . 6

z

S Set Input/Output of PIO port. Port is set as output =" E=N ||E|m_?lI ¥ | ®EE - P M@ O

Number of valid connection points: Output 0 or 1

Description of all operation parts. PioConfig

(1) The assigned port whose check box is checked becomes the (1)3’—19}{1;{}1‘ ABHARSERCRS
output port. . 1 2 3 4 5 6 7 8 {8 10 al

(2) Sends state of check box to RCB-4HV. : ] ] ] Fl O

| ok || cance |

j{ 09 00 02 38 00 00 55 01 99
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Troublesho

Program does not launch

If trouble occurs during installation of HeartToHeart4, there may be a chance that installation has not been
completed. Try uninstalling if possible, and reinstall.

Robot returns to Home position when booted, even after setting posture in the
project setting screen.

In the current version, servo motor position are all set to neutral when saving project. If initial data is saved in
the ROM after setting a pose, that pose will be run when next booted. However, the pose can not be saved as a
project.

Communication error occurs at COM port

First, check the connection of serial USB adapter HS.

In HeartToHeart4, communication can not be made without having project read, so open project setting window
after reading a project.

Because communication speed can be chosen from three types in RCB-4HV, communication can not be
made when the communication speed of RCB-4HV and serial USB adapter HS do not coincide. Press the
communication speed adjustment button (indicated as COM) in the HeartToHeart4 main window to match the
communication speed of RCB-4HV and that of serial USB adapter HS. If communication speed is changed in
the project setting window, make sure to match the communication speed by using the communication speed
adjustment button.

Wireless controller does not operate.

Check the following items:

= The position at which KRI-3 is connected to is one of the ports from SIOS5 to 8.

«  Communication speed of servo motor and KRI-3 match. To change communication speed of KRI-3, ICS
USB adapter HS and manager software for KRI-3 are needed.

1
2
3. Tum power on at a state where KRR1 is attached to KRI-3.
4. Restart or reboot after writing button data.

5. Data written to the ROM becomes valid only after rebooting.

Motion does not occur when run button is pressed in online run.

Put a check mark in the check box that says “signal operation end” in project setting screen. If there already
is a check mark, take off the check mark first, and then put a check mark on by clicking on the checkbox once
again.

In the current version, repeats and branch instruction do not operate normally. Write to ROM before running.

The message “unreachable control found” appears in build.

This message appears when there is a control to which a line is not connected. In such case, the unreachable
control becomes selective on canvas.
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Troubleshooting

Motion does not operate correctly.

52

Motion does not operate by simply laying out the controls. Always double click control to open setting dialog
and click OK after setting to fix setting. When setting is fixed, the program that is to be run by RCB-4HV is
saved.

If numerous lines that cannot be supported by control are connected, program is combined in the order found by
HeartToHeart4, so invalid controls appear. Please check connection.

If focus is switched to another window or if other operations are performed while controls are being connected
by lines, connection point may remain even without connection. In such case, motion may not become what
is intended in build. If only the connection point remains, copy and paste the particular control alone, and
reconnect.
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Appendix List of Sample Motions

Project Specifications
Project Name: Hello KHR3.xml

Frame cycle: 15 ms

1.25M
115K

COM communication speed:

ICS communication speed:

Precautions on Running Motion

* Robot may make unexpected movement or fall.

Move in a wide space without objects in the premises.
A space of 1 sq. meters or more is recommended for the sample motion attached to the kit.

* Robot should be moved at a leveled place without protrusions. Motion run result differs depending on

the condition of the surface.

Motion-Surface adequacy is as follows:
Top of conference room table, flooring, p tile:
Concrete, Linoleum:
Poly vinyl chloride sheet, cutter mat:
Thin carpet (punch carpet):
Thick carpet, asphalt, dirt:
Tile, tatami:

OK

not Good

not Good

OK

not recommended
possible

* Due to qualities unique to the robot, sample motions may not run properly. In such case, trip
adjustment and adjustment of motion itself may be necessary.

List of recorded motions

Motion Number M o ¢ 1o D e s ¢ r iption
N a m e
. Bows slowly.
HLOOO! Greeting Used as example in manual.
" H iti f thi ject. S 1
HLOg | Home Position s it i () o) S
(Hello KHR3) . i
= this position.
HLOO003 Wave Wave right arm while swinging.
HLO004 Hip, hipm hurray! E:tll down right arm twice and then raise
HLO005 Chagrined Drop on all fours, and bangs right arm on
ground.
HLO006 Headstand Bend forward and do a headstand.
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54

HLOO007

HLOO008

HLO009

HLOO010

HLOO11

HLOO012

HLOO013

HLOO014

HLOO015

Clap routine
(build in M40)

Clap

(call M40 counter 10 times)

3-3-7 rhythm clap
(call M40)

Push-ups

(counter 10)

One legged knee bend

(counter 5 times)

Bunny hop A

(counter 3 times)

Bunny hop B

(counter 3 times)

Stand up

(from stomach)

Stand up
(from back)

Sub program of clap-type motion. Not
used singularly.

*Sub program should not be run singularly.

*Build into motion number M40.

Clap 10 times.
Can change number of claps by changing
value in counter.

Claps the “3-3-7” rhythm.
Can change rhythm by changing value in
counter.

Does 10 push-ups.
Can change number by changing value in
counter.

Bend and stretch right knee while

keeping left leg straight to the front.

Can change number by

changing value in counter.

* Adds heavy load on servo motor of right
leg, so do not run repeatedly.

Jump forward 3 times from a crouch
position. Jump with slightly forward

tilt, and is better suited on carpets.

* Adds heavy load on servo of lower body.
Frequent running may cause damage to
servo and frame.

Jump forward 3 times from a crouch
position. Jump with slightly backward
tilt, and is better suited on carpets.

* Adds heavy load on servo of lower body.
Frequent running may cause damage to
servo and frame.

Stands up from a position

of lying on stomach.

* Do not run this motion from a standing
position. Robot may fall and cause
unexpected accident.

Stands up from a

position of lying on back.

* Do not run this motion from a standing
position. Robot may fall and cause
unexpected accident.
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HLOO16

HLOO017

HLOO018

HLOO019

HLO020

HLOO021

HLO022

Safe walk

(forward counter 5 steps)

Safe walk

(backward counter 5 steps)

Safe walk
(left step_counter 5 steps)

Safe walk
(right step counter 5 steps)

Quick turn A

(left_counter 5 times)

Quick turn A

(right_counter 5 times)

Regular walk

(forward counter 5 steps)

Slowly walks 5 steps forward.
Can change number of steps by changing
value in counter.

Slowly walks 5 steps backward.
Can change number of steps by changing
value in counter.

Slowly walks 5 steps to the left.

Can change number of steps

by changing value in counter.

* This motion is assumed to be

operated on a gripping surface such as
carpet and may not operate smoothly

on a slippery surface like flooring.

The problem may be resolved by adhering
the optional “sole grip”.

Slowly walks 5 steps to the right.

Can change number of steps

by changing value in counter.

* This motion is assumed to be

operated on a gripping surface such as
carpet and may not operate smoothly

on a slippery surface like flooring.

The problem may be resolved by adhering
the optional “sole grip”.

Turns around 5 times to the left

by shuffling feet on the spot.

Can change number of steps by changing
value in counter.

Turns around 5 times to the right

by shuffling feet on the spot.

Can change number of steps by changing
value in counter.

Walks 5 steps forward at

a relatively high speed.

Can change number of steps

by changing value in counter.

* Due to unique quality of each robot,
may not be able to walk straight or fall.
Attempt trip adjustment.
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Walks 5 steps backward
at a relatively high speed.

Regular walk Can change number of steps
HLOO023 by changing value in counter.
(backward counter 5 steps) * Due to unique quality of each robot,

may not be able to walk straight or fall.
Attempt trip adjustment.

Walks 5 steps to the left
at a relatively high speed.
Can change number of steps

Regular walk by changing value in counter.
HLOO024 * Due to unique quality of each robot,
(left step_counter 5 steps) may not be able to walk straight

or fall. Attempt trip adjustment.
The problem may be resolved by adhering
the optional “sole grip”.

Walks 5 steps to the right
at a relatively high speed.
Can change number of steps

Regular walk by changing value in counter.
HLOO025 . * Due to unique quality of each robot,
(right step_counter 5 steps) may not be able to walk straight

or fall. Attempt trip adjustment.
The problem may be resolved by adhering
the optional “sole grip”.

Kicks ball positioned in

HLO026 Kick ball forward front of left leg forward.
Compliant to KONDO CUP Official Ball
(left leg)
and color balls.
. Kicks ball positioned in
HLO027 Kick ball forward front of right leg forward.
: Compliant to KONDO CUP Official Ball
(right leg)
and color balls.
. . Kicks ball positioned on the
HLO02S Kick ball sideways side of left leg to the left.
(left le Compliant to KONDO CUP Official Ball
g
and color balls.
. . Kicks ball positioned on the
HLO029 Kick ball sideways side of right leg to the right.
(right | Compliant to KONDO CUP Official Ball
ght leg)
and color balls.
. Kicks ball positioned behind
HLOO31 Kick ball backward the right leg backward.
(right leg) Compliant to KONDO CUP Official Ball

and color balls.
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To run motions recorded in “For Radio Control” Folder, equipment sold separately
are necessary.

Necessary Equipment: KRI-3 transmitter (KRC-1, KRC-3AD, etc.),
receiver (KRR-1, etc.), Various connection cables.

List of Wireless-applicable recorded motions

HLOO016RC Safe walk (forwards) wireless-applicable 1
HLOO18RC Safe walk (left step) wireless-applicable 8
HLOO19RC Safe walk (right step) wireless-applicable 4
HLOO020RC Quick turn A (left) wireless-applicable 1024
HLOO021RC Quick turn A (right) wireless-applicable 4096
HLOO022RC Regular walk (forward) wireless-applicable 513
HLOO023RC Regular walk (backward) wireless-applicable 514
HLO024RC Regular walk (left step) wireless-applicable 520
HLOO025RC Regular walk (right step) wireless-applicable 516

* Motion continues as long as assigned button on transmitter is pressed.
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