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Chapter 1. Introduction

This documentation contains informations about the bioloid URBI engine.

You may be interested in reading information about the bioloid at www.bioloid.info [http://
www.bioloid.info/tiki/tiki-index.php] if you are not familiar with it yet.

Thefirst chapters provide quicklaunch instructions and a short tutorial for using URBI on the bioloid.

The remainder of the documentation contains an exhaustive reference for the bioloid URBI engine
and more advanced URBI script examples.
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Chapter 2. Quickstart

First, make sure your bioloid CM-5 module is operational .

Y ou may haveto flash the URBI firmware in the module. This operation is needed because the format
of the URBI-engine send data is different from the Robotis protocol.

You can find thehex filehere: inbi n/ fi r mwvar e/ folder of your bioloid installation folder or latest
version on http://www.gostai.com/bioloid

How to flash the URBI firmware?

1. Usethe"robot term nal" software from Robotis (installed with your bioloid softwares).
2. Make sure your robot have batteries fully charged or is sinked by a power supply.
3. Connect your CM-5 brick to the serial comPort of your computer.

4. CM-5 shutoff, press'# key on keyboard (Alt Gr + 3 on azerty keyboard, shift + 3 on qwerty), stay
'# pushed and switch on the CM-5 brick, (see bioloid documentation for more precision on how
to enter bootstrap mode) you must see this:

SYSTEM O. K. (CMVb boot | oader V1. xx)
- HiHHRH

5. Pressenter key and type | oad and press enter key again:

SYSTEM O K. (CWVb boot | oader V1. xx)
- HHHHRH

-1 oad

Wite Address: 00000000

Ready. .

6. Inmenubar selectFil es -> Transmit fil e (shortcut Ctrl+T) and select the URBI bioloid
firmware (hex file), click open.

7. After afew seconds, loading ended:

Ready. . Success
(and ot her information)

If procedurefails, try again! In case of 'Rewr i t i ng: 0x0002' message: you already have the good
firmware flashed.

Installation and first use of the engine

Once you have a working robot you can install the bioloid engine. The installation procedure may
vary depending on your system, but it should not be unfamiliar to you. Once it is completed, you will
be provided with abi n directory in which you will find the ur bi - ser ver - bi ol oi d binary and
ascriptfileur bi . sh orur bi . bat depending of your Operating System: thisisthe script you need
tu run to launch the engine.

Other important files are located in the Bi ol oi d. dat a directory.

« URBI.INI contains all the scripts that need to be launched at the end of engine startup. Thisisthe
entry point.
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» CLIENT.INI contains all the scripts that need to be launched at each client connection.
» *.uwhich are provided or custom scripts.

Before launching the engine, you may need to change the connection port valuein Bi ol oi d. dat a/
URBI . I NI filewith asimple text editor as notepad, gedit,vi, etc... At the same time you can check
that URBI . | NI containsalinelikel oad("") ;.

Files between the brackets of | oad() command can bebi ol oi d_scan. u file(default file) if you
arejust starting with urbi. Thisfile scan your bioloid network and create all necessary objects.

You can obviously create your own .u files with custom behaviours. To be successfully loaded at
engine startup, these fileswill need to be :

* intheBi ol oi d. dat a/ folder
* loaded by URBI.INI (1 oad(" <YOUR- CUSTOM U- FI LE>. u") )

Check thisfile to see how to do this yourself if result is not appropriated to your bioloid network. (in
particular, order of AX-12 motors, depending of your assemby).

Bi ol oi d. connect (port, speed);

Connect to bioloid on port port at speed speed. COML or / dev/tt yS0" and 57600 are good
usual values. Thisfunction return O for a successful port open. Warning: This does not mean abioloid
isreally well connected.

Under Windows example:

Bi ol oi d. connect (" COML", 57600);

For Windows users, basic launch of the engine can be achieved by the quicklaunch program menu,
under the Gostai category.

Go to your bioloid install directory, change to the bi n/ directory and launch ur bi - server -
bi ol oi d - - hel p.

The following help message should appear :

usage: ./urbi-server-bioloid [ OPTIONS] [ PATHS...]

PATHS absolute or relative path el enments searched
in order for files when 'load'" is called.

Options:
-p PORT specify the tcp port URBI will listen to.
-b ADDR bind to a specific ip address.
-w FILE wite port nunber to specified file
-n di sabl e networ ki ng.
-r report the tine taken by URBI |oop to execute
-1 treat stdin as an urbi connection
-P PERIOD base URBI interval in mlliseconds
-s PERI OD shell-node (no network) with given period
-t use high priority scheduling
-f fast node: the server will run as fast
as possible and enul ate the period specified
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-V, --version print version information and exit
Y ou can use script file can have a different extension, depending of your system:
* .bat for windows users.
* .shfor linux users.

to quickly launch the bioloid engine, run the ur bi . bat file (resp. .sh) in the bin/ directory of the
installation.

Just edit thisfileif you want to customize the way you start your engine. Here is some examples :

.lurbi-server-bioloid -P 40

inur bi . sh for unix systems, or

cnd. exe /C urbi-server-bioloid -P 40 ../gostai/Bioloid. data
inaur bi . bat filefor Windows users.

The engine will display a Gostai header. Next, there can be messages from the different scripts which
are launched in the URBI.INI. If everything's all right, nothing more should happen.

At thistime, your engine should be running. To test the connection, use either atool specialy provided
by Gostai (like URBI_console, see http://www.urbiforge.com/), or a simple telnet client (please note
that all URBI engine ports default to 54000).

tel net | ocal host 54000

If no error occurs, your telnet client should receive the same kind of header you saw in the engine
window. The last line should give your connection Id and be of the following form :

[ 65000000: i dent] *** |D: UL35766920

If thisis not the case, please make sure you correctly installed the engine and followed the previous
steps. Please refer to Troubleshooting and FAQ if you still have problems launching the server
afterwards.

Y ou are now ready to send commandsto your robot through the bioloid URBI engine. For exempletry :

vars;
[ 00004004] *** Bioloid = OBJ
The first line asks for al variables known by the server and the following, which you don't have to

take care of, list symbols and their respective values.

Thereis some special fileslike URBI . | NI whichisread at start of the engine, if thisfile exist. There
isaURBI . I NI fileinthe Bioloid standard package, you can run your engine with thisfile by entering
this:

.lurbi-server-bioloid -P 40 ../gostai/Bioloid.data

Thefolder. . / gost ai / Bi ol oi d. dat a/ containaURBI . | NI file and some files.u.
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Note: before entering previous command, make sure you have edited bi ol oi d_scan. u and
uncommented the line Bi ol oi d. connect adapted to your system.




Chapter 3. First commands

Forewords

This chapter will introduce basic concepts for the use of the bioloid URBI engine. It may be skipped
if you are already familiar with URBI engines.

For further instructions and informations on URBI commands, please read the first chapters of the
URBI tutorial [http://www.gostai.com/doc/en/urbi-tutorial-1.5].

Before anything else, make sure the steps presented in the Quickstart chapter succeeded.

Device quick list

Hereisaquick list of the devices available on the bioloid which you can control through the engine.
This are the default devices created with no .u file or .ini file

Table 3.1. Devices characteristics

Name Type Description
Bioloid Actor Robot root
Motor Actor Motor device: parent, create one
by AX-12
Sensor Actor Sensor device: parent, create one
by AX-S1 sensor

This devices are parent devices, it is needed to create devices from them to use with your bioloid
robot: thisis explained next.

Simple commands

Try thisfirst command in your telnet session :

sensor = new Sensor (100);
[ 00000124] 0.000000

If not already done, this line create the UObject linked to your real AX-S1 dynamixel with ID 100,
change this value to fit your configuration.

sensor.irC;
[ 00000476] 0.000000

The first line asks for the value of the center IR emitter. The second is the answer from the bioloid
engine. Thefirst integer value is atimestamp for the answer (in miliseconds from the engine startup).
It is followed by a t ag. Please refer to the URBI tutoria [http://www.gostai.com/doc/en/urbi-
tutorial-1.0] for more details. What is important here is the floating point value ending the line. It is
the value stored in the front IR emitter. Here 0.000000 indicates nothing isin front of the robot. With
your hand right in front of the robot, you should get a value close to 255.000000.

Please note that the next commands will be enclosed in +end: {. . . }; . Thisisto make the engine
warn you when the command comes to an end.

Try thefollowing :
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First commands

+end: {motor __1.speed = 100; sleep (2s) | notor__1.speed = 0;};
[ 00002622] *** end

Y our robot should have the 1st motor rotating for 2 second, and then stop. Now try to make it come
back toitsinitial position with asimilar command.

Next try :

+end: {motor __1.speed = -100; sleep (2s) | notor__1.speed = 0;};
[ 00005095] *** end

Y our motor should come back to its original position.

Thelast simple command will be:

sensor on;
irCDetect:at (sensor.irC > 100) echo "Front obstacle : " + sensor.irC,

Now try to put your hand close to the front of your bioloid AX-S1 module. Y ou should get a message
like:

[ 00008215] *** Front obstacle : 230

Theat keyword alows you to detect events and make your bioloid act accordingly.

Thebioloid interfaceis close to the one specified in the manual of the AX-12 and of the AX-S1. Type
"myMotor; mySensor;" in a connection (where myMotor is an instanciated Motor, and mySensor a
Sensor) to get the full list of their attributes.

You should now be able to play with the bioloid URBI engine. The next chapters will give you
complete details about the engine, but what we saw here is enough to get used with the bioloid and
URBI.




Chapter 4. Devices
Bioloid

This object is the master of all other objectsfor Bioloid. It has only three methods available for user.

connect(" device" ,int speed) Connect to RS232 Bioloid network. This method need to be call first
of all other commands. it returns O on connection success.

under Unix system:

Bi ol oi d. connect ("/dev/ttyS0", 57600);
[ 00000066] O

under Windows system:

Bi ol oi d. connect (" COML", 57600);
[ 00000076] O

Please, note that the firmware flashed in Bioloid CM-5 is programmed for working at 57600 bauds
for the moment; Giving 57600 as parameter in al cases for the second parameter is a good practise.

ping(int 1d) Ping ID of adynamixel to test if dynamixel is present on network. This method return
the ID if dynamixel is present, 255 if not present or ID unavailable

Bi ol oi d. pi ng(12);
[ 00004993] 12

Bi ol oi d. pi ng(29);
[ 00012900] 255

A dynamixel with ID 12 was on network, but no one with ID 29.

scan() Scan all the 253 available IDs (0~252, no need to test broadcast ID 254 and #253 isreserved
for CM-5 management), and return list of all dynamixels on the network. Thisisablocking function
that can take a bit time (2~3 seconds). In most cases, you need just to call it once at start to discover
network (just after doing a Bioloid.connect ).

Bi ol oi d. scan();

scanni ng network, may take sone tinme...

[00099415] [12, 18, 100]

Bi ol oi d;

[00109621] OBJ [listAXS1l:[100],lo0ad: 1,listAX12:[12, 18]]

Thisfunction automatically fill theBi ol oi d. | i st AXS1 andBi ol oi d. | i st AX12 listswiththe
number of the present nodes ID on the network.

Note: How scan() works: it does a ping on all IDs and wait for reply.

After calling this functions, two lists are available in Bioloid object: Bi ol oi d. | i st AXS1 and
Bi ol oi d. I i st AX12. Thelists contain IDs (sorted) of respectivly AX-S1 and AX-12 dynamixels.
You can use these lists to create all your motors and sensors objects. (see <bi ol oi d- di r >/
Bi ol oi d. dat a/ bi ol oi d_scan. uinyour installation directory for more details and examples).
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Motors

The bioloid motors are accessed through the Mbt or objects and have the following carateristics :

Table4.1. Motorscharacteristics

Name Rangemin Rangemax Description
motor__ 0 -1023 1023 motor with ID #0
motor__ 1 -1023 1023 motor with ID #1

-1023 1023
motor__ X -1023 1023 motor with ID #x

If your enginedoesn't load any filename.u at start (declaredin CLIENT.INI orin URBI.INI), by default
no motors are created because of the structure of the bioloid, we don't know how many motorsarein
your robot. Y ou must declare them before sending any command to them

motor[i] = new Motor(j);

This method can be used to create an array for al your motors. Remember the array begins at index
0. Moreover, the parameter you give to Motor is the ID of the motor you want to instanciate.

var i = 0;
for j in [10,12,16,18] {
motor[i] = new Mdtor(j);
i =i + 1

b

or for afull automated creation of all available motors:

var i = 0;

for j in Bioloid.listAX12 {
motor[i] = new Mdtor(j);

i =i + 1;

b

this sample create the 4 motors of the bioloid car:

» Motor with #ID10 is assigned to motor__ 0 (same as motor[0])
* Motor with #ID12 is assigned to motor__ 1 (same as motor[1])
* Motor with #/D16 is assigned to motor__2 (same as motor[2])
* Motor with #1D18 is assigned to motor__ 3 (same as motor[3])

Motors are available by the motor__ X, with X between 0 and your max_numbered _motor. Y ou can
(need to) adapt the#1 D of motorsin your scriptsto the configuration of your robot (it's easier to rename
each motor)!

Naming Standar d: Depending the form of your bioloid robot (humanoid, car, quaduped, etc ...) *.u
files exists for creating aliases and groups for this motors, to have a common naming standard for all
robot. see Bi ol oi d. dat a folder.

Not al config are aready defined, don't hesitate to create and share your own .u files on
www. ur bi forge. org
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A motor has the following attributes:
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PUVWCl SUppPly

voltage 0 255 0x2A read 10 x Voltage
on dynamixel (100 is
Devices 10.0V)

2 AYX
& T \/\

lowV oltageLimit 50 250 0x0C set 10 x volatge
2 I\II nt

threshold to set alarm
T ahla o
T Al INAI\Y/8Y/

3

A
“highVvaTtageLimi 250 OXOD set 10 x volatge

threshold to set alarm

punch 0 1023 0x30 minimum current
supplied to motor (32 is
better as minimum)

L oopBack

ccwAsservMargin 254 0x1B

cwAsservMargin 254 Ox1A

cwAsservGain 254 0x1C

[elNelNoliNe]

ccwAsservGain 254 0x1D

Led

LED 0 1 0x19 switch Off/On red
led on this motor; 1 is
ON

alarmLED 0 127 0x11 if set bitsto 1 led
blink: there is a selected
error

alarmShutdown 0 127 0x12 if selected hit is
set, torque is set to 0 on
selected error(s)

I dentifier

ID 0 253 0x03 Read ID of AX-12
motor

firmwareVersion 0 255 0x02 Read firmware
version

model Number 0 65535 0x00 Read aways 12
for an AX-12

baudRate 0 254 0x04 Communication
speed. refer  bioloid
AX-12 manua (1 is
1Mbps)

Other infor mations

downCalibration 0 65535 0x14 ReadOnly: delta
between potentiometer
and position

upCalibration 0 65535 0x16 ReadOnly: deta
between potentiometer
and position

registeredi nstruction 0 1 0x2C ...

returnDelay 0 254 0x05 time delay for
return status packet: 2us
*returnDelay

returnStatus 0 2 0x10 status of
dynamixel, equal 2 in
norma mode

lock 1 1 Ox2F if set to 1 only
speed and val can be
written, power down to
disable

11



Devices

all this attributes are accessibled by calling myMot or . at t ri but e like:
 notor__ 1.1 oad; toreadthel oad attribute of not or [ 1] object.
e notor__2. LED = 1; towritethe LED attribute of not or [ 2] object.

* nmotor[2].LED

1; towritethe LED attribute of not or [ 2] object.

Y ou can drive your motor in two modes, depending of the close-loop control you want:

 Position mode : with motor__ X.val, the motor turn to a postion and stop

» Speed mode : with motor__X.speed, the motor turn endless at this speed

To usethisfeature you need to set . cwAngl eLi mi t and. ccwAngl eLi m t to adapted values:

» Position mode : . cwAngl eLinit and . ccwAngl eLimit are limiting position values,
clockwise and counter-clockwise.

* Speed mode: . cwAngl eLi it and. ccwAngl eLi ni t equal to 0.
Note that every descriptions beginning with a OXxNN address number is directly associated to
AX-12 memory address, see dynamixel AX-12 manua for more informations on these functions :

AX-12 Dynamixel [http://www.robotshop.ca/PDF/robotis-AX-12-specifications.pdf] or here [http:/
www.el ectronickits.com/robot/Biol oidA X-12(english).pdf]

Sensors

When the bioloid engine is ready, you can create Sensor objects ( same way as Mot or objects).
Then you can accessto their different memberswhich return all values of an AX-S1 module. To create
anew sensor uobject (AX-S1#ID is 100 in this example):

sensor = new Sensor (100);

The AX-S1 dynamixel sensor module is accessed through the Sensor abject and have the following
attributes:

12


http://www.robotshop.ca/PDF/robotis-AX-12-specifications.pdf
http://www.robotshop.ca/PDF/robotis-AX-12-specifications.pdf
http://www.electronickits.com/robot/BioloidAX-12(english).pdf
http://www.electronickits.com/robot/BioloidAX-12(english).pdf
http://www.electronickits.com/robot/BioloidAX-12(english).pdf

OpslaCiel Nresrond

£330

UX14 RUIVE Vauc, 10dd
inRAM (0x34) at power
ON

Buzzer

Devices

sound

Table4.3. AX-S1 S¢

0

sor attributes

255

0x23 return max sound
amplitude 0 mini <128
null <255 max

soundMaxHold 0 255 0x24 low pass filter,
0 for measuring max
loudness
soundOccurenceCount 0 255 0x25 Sound clap
counter
soundOccurenceTime 0 65535 0x26 Time of last
detected clap
buzzerlndex 0 51 0x28 Note to play. Play
(speaker.val) note at val assignment
0=la, 1=la#,...
buzzerTime 3 50 0x29, time to play next
note x0.1s (from 0.3 to
59)
Temperature
temperature 0 255 0x2B Read temperature
(temperature.val) in celcius degrees
temperatureLimit 0 150 0x0B Temperature
Alerte threshold
Power supply
voltage (voltage.val) 0 255 0x2A Read 10 x voltage
lowV oltageL imit 50 250 0x0C
highV oltageLimit 50 250 0x0D
IR communication
IRRemoconRX0 0 255 0x30 Read first byte
(IRRemoconRX0.val) received
IRRemoconRX1 0 255 0x31 Read second byte
(IRRemoconRX 1.val) received
IRRemoconTX0 0 255 0x32 first byte to
(IRRemoconTX0.val) transmit
IRRemoconTX1 0 255 0x33 second byte to
(IRRemoconTX1.va) transmit
IRRemoconArrived 0 255 0x2E Read
(IRRemoconATrrived.val)
Other Informations
load 0 1
ID 253 0x03 Read ID of AX-S1
firmwareVersion 255 0x02 Read firmware
version
model Number 0 65535 0x00 Read model
number: is 13 for AX-
S1
returnStatus 0 2 0x10
baudRate 0 254 0x04 baudrate
registeredi nstruction 0 1 0x2C
returnDelay 0 254 0x05
lock 1 1 Ox2F

13
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Here you can find the AX-S1 Specifications [http://www.tribotix.info/Downloads/Robotis/Biol oid/
AX-S1(english).pdf] for more information.

14
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Chapter 5. bioloid scripting

Forewords

This chapter will introduce a few simple scripts. To use them typein the console :

load ("filenane.u");

Depending on the version of the bioloid URBI engine you got, some scripts may be available in the
dat a,profil es orscri pts foldersof your installation directory.

Before anything else, make sure you are familiar with the previous parts of this document.

For further instructions and informations on URBI commands, please read the first chapters of the
URBI tutorial [http://www.gostai.com/doc/en/URBI-tutorial-1.0].

All these simple scripts assumes URBI.INI is empty, so comment lineswith # or / / at start of each
linesof URBI . | NI to avoid unpredicable behaviour.

Basic motor

A LR Basic for bioloid ------------------"--------------- */
/1l assune there is nothing in the URBI.IN

/11l Connect to bioloid (do not do if already connected!)

Bi ol oi d. connect (" COML", 57600);

/1l Create notors

var i = 0;

//declare ID of your connected nmotors there
for j in [10, 12,16, 18] {

motor[i] = new Mdtor(j);

i =1 + 1

}s
var Nunber Of Motor = i;

t: {
for (j=0; j<3;j++) {
for (i=0; i<NunberOf Motor;i++) notor[i].speed = 100 snoot h: 1s;

sl eep(1.5s);
for (i=0; i<NunberCOfMotor;i++) notor[i].speed = 0 snoot h: 1s;
sl eep(1.5s);
b
i
A LR Basic for bioloid ------------------"--------------- */

This should make your bioloid test all motors by alittle move, 3 times.

Music

A R LR R Music for bioloid ----------------“-"“"" o
/1] assune there is nothing in the URBI.IN

15
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/1] Connect to bioloid (do not do if already connected!)
Bi ol oi d. connect (" COML", 57600);

/1l Create sensor

sensor = new Sensor (100);
musi c: {

for (i=0; i<27;i++){
sensor. buzzer Ti me=255;
sensor. buzzer | ndex=i

sl eep(1.5s);
b

(% - Music for bioloid ----------------“---““"“ o */

This should make your bioloid AX-S1 module play its 26 pre-recorded melodies one by one with a
wait of 1.5 seconds between each.

Bumper

A L EE R Bumper for bioloid car ------------------“-------------- *
bunper:at (irC > 100) /] at obstacle detection
{
wheels = 0 | sleep (500ms); // stop and wait a bit
wheels = -50 | sleep (1s); /1 go backward
wheels = 0 tine:1s | /1 stop snoothly
wheel s = 100; /1 go forward
b
wheel s = 100; /1 initial start
A L R Bumper for bioloid car -------------------------------- *

This should make your bioloid car go forward, stop before the first obstacle, go back for a bit and
go again. You will have to figure how to make it stop. You must load bi ol oi d_car . u before
executing this script to have good result. (it's better to have arobot with 4 wheelsto have a good ook
of the behaviour, see description of motorsin bi ol oi d_car . u).

Navigator

A LR Navi gator for bioloid car --------------------------------
var WHEEL SLOW = 30; /1 noving speed
var WHEEL FAST = 80; /1 turning speed
var NAV.side = 1; /1 way to turn
navi gator:at (irC > 150) /1 at obstacle detection
{

wheels = 0 | sleep (500ms); /1 wait a bit

wheels = -40 | sleep (500ns); /1 go back

NAV. si de = NAV.side * -1; /1l change way

wheel L = NAV. si de * WHEEL FAST & /1 turn

wheel R = - NAV.side * WHEEL FAST;

wai tuntil (irC < 50) | wheels = WHEEL_SLOW // wait for clear way
/1 and go forward

b

wheel s = WHEEL SLOW /1 initial start
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bioloid scripting

L L Navi gator for bioloid car -----------------------~---------
You must load bi ol oi d_car . u before executing this script to have good result.

This script should make your robot turn either | eft or right upon obstacle detection until it finds aclear
way. It then will go forward again until the next obstacle.
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Chapter 6. Advanced use - URBI SDK
(write in progress...)

In this section you will learn how to create your own Bioloid engine with the modules you need for
your Bioloid robot.

Binary executable file ur bi - ser ver - bi ol oi d contain only UObjects to manage CM-5, AX-12
and AX-S1 bricks. If you want your robot to have other features, like acamera, micro, etc ... you heed
to add UObjects to your engine (and hardware, too): they can be plugged or remote.

Advantage of plugged UODbjects

Remote components: UObjects that are self-executable, they need to connect to a running engine.
they are compiled alone and they can connect to any engine.

Plugged components: UObjects compiled inside the engine, they are automatically launched with the
engine as they are fully belonging to it.

More detailed information onthisat : URBI quickstart [http://www.gostai.com/doc.php], in particular
the UObject chapter.

By creating your own engine you have only one executable to launch, no need to launch engine and
after the remote components. How to obtain this result is explained in the next section.

If you need to add amodule to your engine, having a plugged UObjectsis more practical when using
engine (only one executable to launch). One Disadvantage is you need to compile the whole engine
when you do any modification on one plugged UObject. For aremote component, only compiling the
UObject which ismodified is require on update.

With your URBI Bioloid SDK is provided aliburbiengine-bioloid.a file which isalibrary containing
the Bioloid engine; linking this file when compiling your UObject is the best way to create your own
Bioloid engine.

Make your own

Createyour own UObjects: generally theseare. cc files, see tutorial: UObject documentation [http://
www.gostai.com/doc.php] for more details.

How to compile:

Template exists for Visual C++, Dev-CPP, see Gostai Website [http://www.gostai.com] for
downloads

Manua method: create alVakef i | e filewith thisinit:

#name of the final binary
PRG=nyBi ol oi dEngi ne

#where is the fol der named "urbi engi ne-bi ol oi d"
URBI ENGI NE_BI OLO D DI R=/

LI BURBI ENG NE_BI OLO D=\
$(URBI ENG NE_BI OLO D DI R)/usr/local / gostai/corel/i686-pc-Iinux-gnu/\
engi ne/ | i bur bi engi ne- bi ol oi d. a
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Advanced use - URBI
SDK (writein progress...)

Bl N_BI OLO D=$( URBI ENG NE_BI OLO D_DI R)/ usr/ I ocal / bin

all:
$(BI N_Bl OLA D)/ umake-engi ne --prefix=../usr/local \
-0 $(PRG  $(LIBURBIENG NE_BIOLOD) *.cc

cl ean:
rm-rf _ubuild-$(PRG $(PRG

$PRG is the name of the final binary you generate.

$URBIENGINE_BIOLOID_DIR is the instal directory where can be found .../gostai/corel.../
liburbiengine-bioloid.a.

To compile your engine, just enter make in ashell in your directory.

Download UODbjects

Y ou can find UObjects here for example: Urbiforge [http://www.urbiforge.org].
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Chapter 7. Troubleshooting and FAQ

Troubleshooting

None known at thistime. Make us feedback if any.

Frequently Asked Questions

Q: I have a message ./rs232/serial-unix.hxx:113: read
timeout, got O chars on 4 when | send commands?

A: This happen when your bioloid CM-5 module is power down or when you connect on the bad
RS232 port (COMport).

» Check the power supply of the bioloid (some Leds need to light).

» Check the physical connection between your bioloid and computer (Port Number and speed).

Q: Error message happens on URBI-server console?

| bad response:

| - error: 8: range error
| - id: 10

| - value: O

| - raw value: [235, ]

| - value length: O

A: Thismessageis specific to the CM-5 module. It's astatus packet containing the error. Please check
the AX-12 documentation to interprete this error.

In most of case, this happenned when you switched from speed mode to close-loop control mode by
setting ccwAngl eLi mi t and cwAngl eLi mi t . if the position (. val ) isn't in the range and you
cal anot or __ X. val =y; thiskind of error isthrowed: thisis normal.

Q: How to charge batteries?

A: We have implemented in the firmware the battery management. It is the same procedure
as the original firmware : push U ("up") button. Power Led shal blink to the end of
the charge. this documentation L eds-Code-Battery-management.odt [http://www.gostai.com/bioloid]
(OpenOffice format) explain in detail all the signification of leds behaviour on CM-5 with URBI
firmware.

Q: What do all the buttons?

A: Aswe develop a new firmware, the old functionalities from Robotis are unavailalble while Urbi
firmware is in the CM-5. Actually, only the U button has a use (see above), Mbde button reset the
CM-5 module, others are useless (see documentation above for details).
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Appendix A. Copyright

THE WORK (AS DEFI NED BELOW |S PROVI DED UNDER THE

TERMS OF THI S CREATI VE COMWONS PUBLI C LI CENSE (" CCPL" OR

"LI CENSE"). THE WORK | S PROTECTED BY COPYRI GHT ANDY OR OTHER APPLI CABLE
LAW ANY USE OF THE WORK OTHER THAN AS AUTHORI ZED UNDER THI' S LI CENSE
OR COPYRI GHT LAW I S PRCHI BI TED.

BY EXERCI SI NG ANY RI GHTS TO THE WORK PROVI DED HERE, YOU ACCEPT AND
AGREE TO BE BOUND BY THE TERMB CF THI S LI CENSE. THE LI CENSOR GRANTS
YOU THE RI GHTS CONTAI NED HERE | N CONSI DERATI ON OF YOUR ACCEPTANCE OF
SUCH TERMS AND CONDI TI ONS

1. Definitions

1. "Collective Wrk" neans a work, such as a periodical issue,

ant hol ogy or encycl opedia, in which the Wirk inits entirety in
unnodi fied form along with a nunber of other contributions,
constituting separate and i ndependent works in thensel ves, are
assenbled into a collective whole. A work that constitutes a
Collective Work will not be considered a Derivative Wrk (as
defined bel ow) for the purposes of this License. 2. "Derivative
Wor k" means a work based upon the Work or upon the Wrk and ot her
pre-existing works, such as a translation, musical arrangenent,
dramati zation, fictionalization, notion picture version, sound
recordi ng, art reproduction, abridgnent, condensation, or any other
formin which the Wrk may be recast, transformed, or adapted,
except that a work that constitutes a Collective Work will not be
consi dered a Derivative Wrk for the purpose of this License. For
t he avoi dance of doubt, where the Wrk is a nusical conposition or
sound recordi ng, the synchronization of the Work in timed-relation
with a noving image ("synching") will be considered a Derivative
Wrk for the purpose of this License. 3. "Licensor" neans the

i ndividual or entity that offers the Work under the terns of this
Li cense. 4. "Original Author" neans the individual or entity who
created the Wrk. 5. "Wbrk" nmeans the copyrightable work of

aut horship offered under the terms of this License. 6. "You" neans
an individual or entity exercising rights under this License who
has not previously violated the terns of this License with respect
to the Work, or who has received express pernission fromthe

Li censor to exercise rights under this License despite a previous
vi ol ati on.

2. Fair Use Rights. Nothing in this license is intended to reduce,
l[imt, or restrict any rights arising fromfair use, first sale or
other limtations on the exclusive rights of the copyright owner under
copyright Iaw or other applicable |aws.

3. License Grant. Subject to the terns and conditions of this License,
Li censor hereby grants You a worldw de, royalty-free, non-exclusive,
perpetual (for the duration of the applicable copyright) license to
exercise the rights in the Wrk as stated bel ow

1. to reproduce the Wrk, to incorporate the Work into one or nore
Col l ective Wrks, and to reproduce the Wrk as incorporated in the
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Col l ective Works; 2. to distribute copies or phonorecords of,

di splay publicly, performpublicly, and perform publicly by means
of a digital audio transm ssion the Wrk including as incorporated
in Collective Wrks;

The above rights nmay be exercised in all media and formats whether now
known or hereafter devised. The above rights include the right to nmake
such nodi fications as are technically necessary to exercise the rights
in other media and formats, but otherw se you have no rights to nake
Derivative Wirks. All rights not expressly granted by Licensor are
hereby reserved, including but not limted to the rights set forth in
Sections 4(d) and 4(e).

4. Restrictions.The license granted in Section 3 above is expressly
made subject to and linmited by the follow ng restrictions:

1. You may distribute, publicly display, publicly perform or
publicly digitally performthe Wrk only under the ternms of this

Li cense, and You must include a copy of, or the Uniform Resource
Identifier for, this License with every copy or phonorecord of the
Work You distribute, publicly display, publicly perform or
publicly digitally perform You nay not offer or inpose any terns
on the Wrrk that alter or restrict the terns of this License or the
reci pients' exercise of the rights granted hereunder. You nmay not
subl i cense the Work. You nmust keep intact all notices that refer to
this License and to the disclainmer of warranties. You may not
distribute, publicly display, publicly perform or publicly
digitally performthe Wrk with any technol ogi cal measures that
control access or use of the Work in a manner inconsistent with the
terms of this License Agreenent. The above applies to the Wrk as
incorporated in a Collective Wrk, but this does not require the
Col l ective Wrk apart fromthe Wrk itself to be made subject to
the terms of this License. If You create a Collective Wrk, upon
notice fromany Licensor You nmust, to the extent practicable,
renove fromthe Collective Wrk any reference to such Licensor or
the Original Author, as requested. 2. You nay not exercise any of
the rights granted to You in Section 3 above in any manner that is
primarily intended for or directed toward conmerci al advantage or
private nonetary conpensation. The exchange of the Wirk for other
copyrighted works by nmeans of digital file-sharing or otherw se
shall not be considered to be intended for or directed toward
conmer ci al advantage or private nonetary conpensation, provided
there is no paynent of any nonetary conpensation in connection with
t he exchange of copyrighted works. 3. |If you distribute, publicly
di splay, publicly perform or publicly digitally performthe Wrk
You must keep intact all copyright notices for the Wrk and give
the Original Author credit reasonable to the nedium or nmeans You
are utilizing by conveying the nane (or pseudonymif applicable) of
the Original Author if supplied; the title of the Work if supplied;
and to the extent reasonably practicable, the Uniform Resource
Identifier, if any, that Licensor specifies to be associated with
the Work, unless such URI does not refer to the copyright notice or
licensing information for the Work. Such credit may be inpl enented
in any reasonabl e manner; provided, however, that in the case of a
Col l ective Wrk, at a mninmmsuch credit will appear where any

ot her conparabl e authorship credit appears and in a manner at | east
as prom nent as such other conparable authorship credit. 4.
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For the avoi dance of doubt, where the Work is a nusica
conposition: 1. Performance Royal ti es Under Bl anket
Li censes. Licensor reserves the exclusive right to collect,
whet her individually or via a performance rights society
(e.g. ASCAP, BM, SESAC), royalties for the public
performance or public digital perfornmance (e.g. webcast) of
the Work if that performance is primarily intended for or
directed toward conmerci al advantage or private nonetary
conpensation. 2. Mechanical Rights and Statutory
Royal ti es. Licensor reserves the exclusive right to collect,
whet her individually or via a nmusic rights agency or
desi gnat ed agent (e.g. Harry Fox Agency), royalties for any
phonorecord You create fromthe Wrk ("cover version") and
di stribute, subject to the conpulsory license created by 17
USC Section 115 of the US Copyright Act (or the equivalent in
other jurisdictions), if Your distribution of such cover
version is primarily intended for or directed toward
conmer ci al advantage or private nonetary conpensation
5. Webcasting Rights and Statutory Royalties. For the
avoi dance of doubt, where the Wirk is a sound recording,
Li censor reserves the exclusive right to collect, whether
individually or via a performance-rights society
(e.g. SoundExchange), royalties for the public digita
performance (e.g. webcast) of the Work, subject to the
conpul sory license created by 17 USC Section 114 of the US
Copyright Act (or the equivalent in other jurisdictions), if
Your public digital performance is primarily intended for or
directed toward conmmerci al advantage or private nonetary
conpensati on.

5. Representations, Warranties and Di scl ai nmer

UNLESS OTHERW SE MUTUALLY AGREED BY THE PARTIES I N VWRI TI NG, LI CENSOR
OFFERS THE WORK AS-1S AND MAKES NO REPRESENTATI ONS OR WARRANTI ES OF
ANY KI ND CONCERNI NG THE WORK, EXPRESS, | MPLIED, STATUTCORY OR

OTHERW SE, | NCLUDI NG, W THOUT LI M TATI ON, WARRANTI ES OF TI TLE
MERCHANTI BI LI TY, FI TNESS FOR A PARTI CULAR PURPOSE, NONI NFRI NGEMENT, OR
THE ABSENCE OF LATENT OR OTHER DEFECTS, ACCURACY, OR THE PRESENCE OF
ABSENCE OF ERRORS, VWHETHER OR NOT DI SCOVERABLE. SOVE JURI SDI CTI ONS DO
NOT ALLOW THE EXCLUSI ON OF | MPLI ED WARRANTI ES, SO SUCH EXCLUSI ON MAY
NOT APPLY TO YOU.

6. Limtation on Liability. EXCEPT TO THE EXTENT REQU RED BY

APPLI CABLE LAW I N NO EVENT WLL LI CENSOR BE LI ABLE TO YOU ON ANY
LEGAL THEORY FOR ANY SPECI AL, | NCl DENTAL, CONSEQUENTI AL, PUNI TI VE OR
EXEMPLARY DAMAGES ARI SING OQUT OF THI S LI CENSE OR THE USE OF THE WORK,
EVEN | F LI CENSOCR HAS BEEN ADVI SED OF THE PCOSSI BI LI TY OF SUCH DAMAGES.

7. Term nation

1. This License and the rights granted hereunder will term nate
automatically upon any breach by You of the ternms of this

Li cense. Individuals or entities who have received Collective Wrks
from You under this License, however, will not have their |icenses
term nated provided such individuals or entities remain in ful
conpliance with those licenses. Sections 1, 2, 5, 6, 7, and 8 wll
survive any termination of this License. 2. Subject to the above
terms and conditions, the license granted here is perpetual (for
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the duration of the applicable copyright in the

Work). Notwi t hstandi ng the above, Licensor reserves the right to
rel ease the Wrk under different license terns or to stop
distributing the Wirk at any tinme; provided, however that any such
election will not serve to withdraw this License (or any other
license that has been, or is required to be, granted under the
ternms of this License), and this License will continue in ful
force and effect unless term nated as stated above.

M scel | aneous

1. Each tine You distribute or publicly digitally performthe Wrk
or a Collective Wrk, the Licensor offers to the recipient a
license to the Wirk on the same terns and conditions as the |icense
granted to You under this License. 2. If any provision of this
License is invalid or unenforceabl e under applicable law, it shal
not affect the validity or enforceability of the remai nder of the
terms of this License, and without further action by the parties to
this agreenment, such provision shall be reforned to the ninimum
extent necessary to nake such provision valid and enforceable.

3. No termor provision of this License shall be deenmed wai ved and
no breach consented to unless such wai ver or consent shall be in
witing and signed by the party to be charged with such waiver or
consent. 4. This License constitutes the entire agreenent between
the parties with respect to the Wrk |icensed here. There are no
under st andi ngs, agreements or representations with respect to the
Work not specified here. Licensor shall not be bound by any
addi ti onal provisions that may appear in any conmunication from
You. This License nay not be nodified without the nutual witten
agreenment of the Licensor and You.
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