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Precautions

+*
+*

This kit comprises 2 modules, BASIC Commander® and Servo Runner A, each with respective
instructions for use and functions. Please refer to these for optimal effects.

When installing BASIC Commander® to the Command Board, make sure the input voltage is within
the 6-12V range, otherwise the module may burn.

The input voltage to the Servo Runner A must correspond to the voltage rating of the servo. Servos
provided in this kit are rated 4.8-6V; over or under voltage may cause unpredictable results, even
burning of the motor. Make absolutely sure of the correct voltage before connecting the power
supply.

The kit provides a total of 12 servos. When operated simultaneously, they consume a large current;
make sure the power supply or battery connecting to Servo Runner A is capable of providing 8A of
current, so as to properly operate the kit. Insufficient current may cause unexpected results and
damage of the kit.

When using a battery power supply to the module, the voltage may lower after some while of
operation and cause abnormal actions of the kit. In such case, remove and fully charge the battery
before using again. If prolonged testing and operation is required, we suggest you use a power
supply unit to ensure uniform performance.

Note that the Servo cables may come in different colors. Pay attention to their polarity when insert
them to the ServoRunner board.

Prior to assembling the Kkit, install InnoBASIC™ Workshop as per the content of the CD; also
make sure that the PC communicates with BASIC Commander® via a USB cable connection, so
that the entire assembly can be accomplished.
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Part List

Item [lustration Qt’y Specifications and instructions
Assembly Kit Parts
PC installation board for linking robot
Main Board for electronic modules with its leg parts;

installing module

I

provides versatile layout of module or power
supply accessories.

]

Top Board for
installing module

aw

PC board for installing electronic module of
1 |the robot and connecting with the main
o board; provides versatile layout of modules.

Aluminum Foot
Bracket

For connecting with the Ankel Servo
Bracket.

Aluminum Servo
Bracket

For accommodating and fixing servo; lock
12 | holes are provided for connecting with
another Servo Bracket or U-shape Bracket.

Provides connection with the Servo Bracket

é}gﬁ; gleur};lracket 4 and movement space of .the Servo; it also
27mm ’ provides coqnectlon w1.th .two U-shape
Brackets for different applications.
Aluminum Provides connection with the Servo Bracket
U-shape Bracket, 2 and movement space of the Servo; it also

22mm

provides connection with two U-shape
Brackets for different applications.

Servo

Servos for 180° rotation.

Dimensions (LxWxH):
40.6mmx20.0mmx42.8mm
Weight: 73 g, Speed: 0.33 sec/60°

12 Torque: 7.4 kg/cm

Servo cables may come in different colors
“white/red/black” or “orange/red/brown”,

which stand for signal, power and ground in

sequence.




Screw A 48 ISOT 3 x 8 mm
Screw B ” 10 ISOP 3 x 6 mm
Screw C \ 20 ISOP 3 x 10 mm
Screw D % 32 ISOP 2 x 5 mm
Screw E ‘ 40 TPIP2 x 6 mm
Screw F \ 8 TP1P 2 x 8 mm
Screw G ” 4 ISOF 3 x 6 mm
Screw H s 8 ISOF 2 x 5 mm
Nut A 9 90 3x5mm
Nut B (3] 32 2 x 4 mm
Washer A o 72 3x0.4x 8 mm
Washer B o 12 3x1x6mm
Bearing ' 12 3x4x8x9.5mm
Hex post, copper \ 4 30 mm
Module Kits
Innovati® BASIC Commander®, capable of
BC1 1 storing programs and controlling operations
of modules




Innovati® Servo Runner A, for controlling

Servo Runner A ! individual servos.
Used for installing BC1, with spare
Command Board 1 cmdBUS™ allowing user to connect with
Innovati® modules.
Servo Power Cable for connecting Servo Runner A with
. 1 .
Line Power Supply Unit.
Command Board { Cable for connecting Command Board with
Power Line Servo Runner A’s Power Supply.
™ . Signal cable for connecting Command Board
cmdBUS 1 :
with Servo Runner A.
. Servo Extending cable, if needed, user may
Servo Extension X
4 | extend the servo cable length for a wider
Cable .
robot operating range.
Links BC1 with PC, allowing downloading
USB cable 1 | of PC program to BCI, or performing
communication in Debug Mode.
Used for fixing wires, so that they do not
Cable Strap 12 | tangle or affect motions unexpectedly during

the operation of the Servo.




i. Tools

® (Cross Screwdriver (2mm and 3 mm).
® Long Nose Pliers

® Screw Glue (selectively used between nut and Bracket joints, to prevent the nut from
loosening.)



il. Assembly Procedure

<+ Calibrating Servos

Before starting installation, verify if the servo horn is at the correct position; if not,

calibrate as follows:

€ Connect servo, Servo Runner A, Command Board, and power supply cable in
the sequence as illustrated below.

Connect to power with Servo Power Line. Mind the
polanty. Connect “+° to the positive and °-° fo the
negative of the power supplhy...

4

Connect to Command Board with Education Boarc
Power Line. Make sure to connect®+" to the positive
and °-" to the negative of the power supply...

J A
[ B B

|

° N Connect all servos to n

¢ ® - Servo Runner, as shown .

- — in the Fig. Servo cables "

|

.. may come in colors
“white/red/black™ or

“orang efred/brown”™. Pay

attention to their polanties.
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Connect to Command Board with
cmdBus, and install BC1 fo
Command Board. Make sure the
Power Switch on the Command
Board is set to °07 (aff)..,

% When the Command Board or Education Board shares the power supply with
Servo Runner A, please notice that the voltage of this kit should be 6V (please refer to
Notices). It is recommended to use a voltage regulator to ensure that the voltage is

within the safe range.

i. Connect the PC and BASIC Commander® with a USB cable.

ii. Make sure that the DIP switch on the Command Board is set at the 0 position
(power off state). If it is not at the 0 position, please poke it to the 0 position.

iii. Connect the power line of the servo to the power supply. (Please make sure that the
voltage and current from the power supply are within the ranges required by the
servo. After the power line is connected, the servo may make a transient motion due
to receiving a switch surge; this is normal. While connecting the power line, please
pay attention not to place your hands within the space where the servo may move to

avoid being clamped.)




iv.

vii.

Start the InnoBASIC™ Workshop

B arrevamarece ) oo
e el Click the application in the InnoBASIC™ Workshop
ﬂ O folder to start the InnoBASIC™ Workshop.

E%

e
EF LictObjectd tmp
o re

After clicking each item, a pull-down menu with
more function items will be displayed. Please click
the “Tools" item now.

[T Ty

ey

Click the “Motion Editor” in the pull-down menu (If a warning window appears, it
means that the BASIC Commander® is not correctly connected. Please check if the
USB cable is connected or unplug and then plug it again to ensure a correct

connection. Exit the Motion Editor and then re-click this button.)

Click “Motion Editor” to start the Motion Editor.

ServoMotionEditor | If this message appears, it means that the USB

cable is not connected correctly.
! : Failed ko reset servo server
P ]

If the connection is correct, the message “Downloading servo manager...” will be
displayed on the PC screen meaning that the program is being downloaded. Please

poke the DIP switch on the Command Board to the 1 position and wait a moment.

The message means that the program is being
downloaded. Please do not remove the USB cable.

Download servo manager...

After the downloading is complete, a notification window will appear. Please make
sure that each servo has been connected correctly. After confirming all the
connections, please click “OK”. (If “Cancel” is clicked, the Motion Editor will be
closed. If there is any component is incorrectly connected at this moment, please

click “Cancel” to terminate the program.)



ServoMotionEditor

2 ‘Warning!
\—'\:/ Flease make sure all servos at proper position!

o]

Canicel ]

The message appears for notifying the download is complete. Please
make sure that each component has been connected correctly.

ix. Please pay attention not to place your hands within the space where the servos may

move into to avoid being clamped. Please check the checkbox for activating the

servos on the left side to move all the servos to their central points. Please note that
the number next to it should be 1500. If it is not 1500, please click the number

directly, enter the number 1500 and then click “Enter”.
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€ Check if the disks of all servos are at correct position; in case of any deviation,

remove the central screw and pull off the disk, adjust it to the correct angle and

re-lock.

If the hole is in an incorrect position,

and refit the disk and replace the
SCrew +

loosen this screw and pull up the disk
adjust the disk to the correct position —‘—¢

There are 4 sefs of 3 holes
on the disk of the servo.
Verify if the central hole is
on the top of the disk in a
right angle, as shown in the
figure.

€ While making the assembly, before fixing the disk, make sure the disk is

maintained at the correct angle. In case the disk is moved, follow this procedure

to adjust it, to prevent from any unexpected movement or damage of the parts.



<+ Installing the bearing (For reference only. Please do not

assemble it first.)

[ Servo Plate U-shape Bracket ]

(
While connecting the Servo Bracket and

the U-shape Bracket, the bearing should
be used for the joints with the same fixing
methods. Pass the Screw C from outside
towards the inside through the bearing
mounted on the U-shape Bracket, then the
Washer B and the Servo Bracket. Finally,
fix it with the Nut A at the inner side of
the Servo Bracket.

Washer B

<+ Fixing the servo (For reference only. Please do not assemble it

Bearing fixed on
U-shape Bracket

first.)

Servo is fixed on the Servo Plate with Screw A passing through
Washer A and the square hole on the motor, tightened with Nut
A from the lower side of Servo Plate.

Y

iy

N7

‘ 5\,

Screw E. Make sure the disk is not disturbed.

After fixing servo, fix U-shape Bracket to secervo horn with
Screw A




A. Assemble the leg frames

i. Assemble the Right Leg Frame

Part A: Align two Servo Brackets and fix
them with Screw D and Nut B.

Part B: Place 27mm U-shape Bracket
together with Servo Bracket as shown, fix
them with Screw D and Nut B.

Part C: Place 22mm U-shape Bracket
together with Servo Bracket as shown, fix
them with Screw D and Nut B.

Part D: Place two 22mm U-shape Brackets
back to back as shown, fix them with Screw B
and Nut A. Add bearings to each U-shape
Bracket on the same side.

Part E: Align two Servo Brackets as shown;
fix them with Screw D and Nut B.

Part F: Fix the Foot Bracket to the 27mm U-shape Bracket with Screw
G and Nut A. Make sure the screw points upwards.




i

R

NS

Connect Part A on top of
Part B and fix them with a
bearing. The upper-most
part is Servo Bracket of
Part A. Note the positions
of fixing holes on both Part
A and Part B.

ﬂ:onnect Part B above with
Part C and fix them with a
bearing; now that two
U-shape Brackets are
perpendicular to each
other, with the 27mm
U-shape Bracket on the
top.

N\ g

—
ﬂjsing Part D as the center,

connect its lower side to
Part E with a bearing, then
its upper side to Part C
with another bearing, so
that a Servo Bracket is at

U-shape Bracket at the

top, as shown.

the bottom and a 22mm

Finally fix the lowest Servo Plate to Part F with a bearing and the Right

Leg Frame is complete. Check if the Right Leg Frame conforms to the

structure in the illustration.
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ii.

Part A: Align two Server Plates
as shown; fix them with Screw
D and Nut B.

Part B: Place the 27mm
U-shape Bracket together with
Servo Plate as shown; fix them
with Screw D and Nut B.

Part C: Place the 22mm
U-shape Bracket together with
Servo Plate as shown; fix them
with Screw D and Nut B.

Part D: Place two 22mm
U-shape Brackets back to back
as shown and fix them with
Screw B and Nut A. Place
bearings on the U-shape
Brackets on the same side.

Part E: Align two Servo Plates
as shown; fix them with Screw D
and Nut B.

Part F: Fix the Foot Bracket with 27mm U-shape Bracket with Screw G and
Nut A. Make sure the screw points upwards.




Connect Part A on top of Part B

and fix them with a bearing.
The upper-most part is Servo
Plate of Part A. Note the
positions of fixing holes on
both Part A and Part B.

-

—
Connect Part B above \
Part C and fix them with
a bearing; now that two
U-shape Brackets are
perpendicular to each
other, with the 27mm
U-shape Bracket on the
top.

~ J

Using Part D as the
center, connect its
lower side to Part E
with a bearing, then its

upper side to Part C {P“

with another bearing,
so that a Servo Plate is
at the bottom and a
22mm U-pate at the top
as shown.

\_ J

Finally fix the lowest Servo Plate to Part F with a bearing and the
Left Leg Frame is complete. Check if the Left Leg Frame conforms
to the structure in the illustration.
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+ Confirmation of the Right Leg Frame
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Connecting the Left and Right Legs

il

14

]

Left Leg Frame

[ Right Leg Frame

Place two 22mm U-shape Brackets back to back as shown. Then,
fix them with Screw B and Nut A and add bearings to each

U-shape Bracket on the same side.

Connect the bearing to the Servo Bracket on

top of leg frames.

[

N ooe /)

\




B. Connecting Top Board with Module

i. Assemble Top Board with Command Board

Insert Screw C into 4 holes of Command Board and fix them with
Nut A from below as illustrated.

Pass 4 screws through Top Board. Add a Nut A on each of the protruding

screws under the Top Board; after turning them up with hand, secure them with
long nose pliers.

30

3

LS
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ii.

Assemble Main Board with Servo Runner A

Insert Screw C into 4 holes of Servo Runner A and fix
them with Nut A, in the direction as illustrated.

Pass the 4 screws through Top Board. Add a Nut A on each of
the protruding screws under the Top Board; after turning them
up with hand, secure them with pointed pliers.

16



iii. Install servos and connect with Main Board

Place a servo in each top Servo Plate of the left and right leg
frames. Turn the leg frames outward 90 degrees as shown for
easy installation.

Fix servos to respective Servo Plates; insert Screw A with Washer A
downwards, passing through servo and then Servo Plate and then fix the
screw with a Nut A on the inside of Servo Plate.

Place Main Board on top of the just assembled servos,
and lock with Screws F. Note that Screw F is of
self-tapping. Use a lower torque if a powered screwdriver
is used. Lock the two diagonal screws first, check the
screw hole alignment and then lock another two screws.

Add Screw B to Top Board and lock with the copper post.
Place Top Board on top of the 8 screw holes that fix the
servos; from lower side of Main Board, secure Nut A with
long nose pliers.

Insert BC1 into Leg Frame according to
pin assignment; pull or push it vertically
to avoid slanting/damaging pins.

Connect Command Board and Servo Runner A with Command Board Power Line.
Make sure red line is connected to + and black to -. Incorrect connection may
damage the module.

N\
Use correct Servo Power Line to connect with the Servo Board; select
corresponding connector for the battery pack. Ensure correct polarity; incorrect
connection may damage the module.

J

Connect cmdBUS™ cable to Command Board and Servo Runner A. Maker the red
line connects to “Vin”. Incorrect connection may damage the module.

17



Install the rest 10 servos respectively into each Servo Plate and
fix them with Screw A, Washer A and Nut A. Then lock
U-shape Bracket onto servo with Screw E. While locking these
screws, make sure the each U-shape Bracket is either parallel
or perpendicular to the servo. DO NOT disturb the disk before
fixing it.

N -
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Connect the control line of each servo to the corresponding pins on the Servo Module. Make
sure that settings of servo numbers in the program conform to servo numbers on the Servo
Module; only the following connection may ensure movements as programmed in the

example.

No. 0 No. 8
No. 1 No. 9
No. 2 No. 10
No. 3 No. 11
No. 4 No. 12
No. 5 No. 13

X A Servo number is provided beside each Servo Module. Note that the white wire is signal, red the
power and black the Ground. Connect them as indicated on the module, to avoid any damage of the

module.




ili. Fine-tuning initial value of servo

There might be some positioning errors in each servo that are possibly caused by installation
or mechanical errors. Therefore, before assembling and installing, it is necessary to perform a

two-step adjustment so as to allow the follow-up operations to be positioned correctly.

A. Structure fine-tuning:

® Prior to the final step of installation, the disks of all servos are not yet fixed to the
structure. You may unscrew the central black screw and adjust position of the disk

now.

® Connect all servos to the Servo Module and connect to the power supply. Referring to

servo calibration procedures, let all servos move to their center point respectively.

® Check if all screw holes align with holes on the disk. If not, unscrew the central screw
and pull up the disk, align disk holes to holes on the structure and lower the disk.

XBoth the PC and aluminum are flexible to a certain extent. In case hole positions on the PC board
misalign with the hole positions of servos, just slightly pull PC board up and adjust the disk, by lifting

it up, to a desired angle and replace it.

® Align holes of all 12 servos one by one, and then proceed with final fixing of the

installation.

B. Software fine-tuning:

® After completing structure fine-tuning and fixing disks (the final step of installation),
proceed with software fine-tune program.

® Enter fine-tune value of each servo respectively and adjust all motors to their desired
positions. In case satisfactory result cannot be achieved within the limit range

(127~-128), go back to structure fine-tune and readjust the structure.

< Make sure all disk screws are tightened and all servos are within the tolerance range while

performing software fine-tuning.

20



B_1. Connect the PC and the BASIC Commander® on the robot with the USB

cable

The connectors at the two ends of the USB cable are of
different sizes, so please connect the smaller one to the
BASIC Commander.

B_2. Make sure the DIP switch on the Command Board is at the 0 position. If not,
please poke it to the 0 position.

B_3. Connect the power line of the servo to the power supply (Please make sure
that the voltage and current from the power supply are within the range
required by the servo. After connecting the power line, the servo will make a
transient motion due to receiving the switch surge, which is normal. While
connecting the power cord, please pay attention not to place your hands

within the space where the servo will move into to avoid being clamped.)

While connecting the power line, please notice the polarity.
Connect the two red wires together.

B 4. Start InnoBASIC~ Workshop

] ot [ ceomptes
[ [ servarrone

@ B2CLIT. 811
[t

] miirenrest
P

Click the application under the innoBASIC
Workshop folder to start the innoBASIC Workshop.
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B_5. Click “Tools” in the menu bar on the top

After clicking each item, a pull-down menu with
more function items will be displayed. Please click
the “Tools" item now.

[T Ty

ey

B_6. Click the “Motion Editor” in the pull-down menu (If a warning window
appears, it means that the BASIC Commander® is not correctly connected.
Please check if the USB cable is connected or unplug and then plug it again to
ensure a correct connection. Exit the Motion Editor and then re-click this

button.)

Click “Motion Editor” to start the Motion Editor.

ServoMotionEditor

If this message appears, it means that the USB
'E BT e e cable is not connected correctly.
P ]

B_7. If the connection is correct, the message “Downloading servo manager...” will
be displayed on the PC screen meaning that the program is being
downloaded. Please poke the DIP switch on the Command Board to the 1

position and wait a moment.

The message means that the program is being downloaded. Please
do not remove the USB cable.

Download servo manager...

B_8. After the downloading is complete, a notification window will appear. Please
make sure that each servo has been connected correctly. After confirming all
the connections, please click “OK”. (If “Cancel” is clicked, the Motion Editor
will be closed. If there is any component is incorrectly connected at this

moment, please click “Cancel” to terminate the program.)
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ServoMotionEditor The message appears for notifying the download is complete.
Please make sure that the servos have been connected correctly

at the specified positions.

2 ‘Warning!
\-f/ Flease make sure all servos at proper position!

o]

Canicel ]

B_9. Please pay attention not to place your hands within the space where the
servos may move into to avoid being clamped. Please check the checkbox for
activating the servos on the left side to move all the servos to their central
points. Please note that the number next to it should be 1500. If it is not 1500,

please click the number directly, enter the number 1500 and then click

“Enter”.
—
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B_10. Click the “Adjust Offset” button at the upper right corner.
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B_11. If the fine tune values are not yet stored, the Filename will be “Untitled”. The

user can specify a preferred name while storing the file.

Set Offset @
Enter Offsst Valus ( -128 ~ 127)
> (o)
e fol @] B bffaweifo @i ¥ an [0 4] e [ 4 2
e o & o Flase H oo ¥ an [ 4 e [T 4] I
cefo & | >2lomfe < | > oe [ 4] 2 e[ 4] 3]
CH3 lrﬂ _] ﬂﬂ‘“,Tﬂ o cm1_‘_| _jCHlllij |
o) [ S R | O R an [0 4] 2 oemzle 4 i
| I T oo O T T as [0 4] s[4 2
ewilc ) Bl Bliegfo Tdl B B ae [0 4] 2] cnafo 2
s O T ) e (O I an [i 4] 2 ens[i 4] i
Claar All | Save | Load | Close:

B_12. Observe the servo that requires the fine tune and click the corresponding

arrow buttons. The servo will rotate in the selected direction. Please make
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Set Offset

sure that the rotation is in the correct direction. If the reverse rotation is

required, click the opposite arrow button. Adjust each servo to its central

point one by one.

1 | o i i |

Enter Offsat Value ( -128 ~ 127 )

Moduled

Han [0 4]
oemafo 4
dlamfo 4
| anzfo 4
Moona[o o
Hoausfo 4
Moansle 4

SBR[ ELIEL S

|EA Ry o | . B Bl

Clear All

3]
The left/right arrow buttons can be used to
ERte Lt rotate the servo clockwise or
Houe! counterclockwise. Please observe the
an [0 4] e [ 4] | rotation of the servo to the required central
an [0 4 Hoeas o 4 = position. Then adjust the next servo.
ae i 4] 2| erofo 4] 2
an [0 4 T | |
an [0 4] 2 ciz[T 4 |
as [0 4] 2 ems[o 4] i
=S | 2 ca[a 4] i
e | 2 ens[i 4] i
| Save I Load | Close

B_13. Please note the values after fine tune. Click “Save”, select the location for

storing the file, enter a preferred filename, and then click OK to save the

values in the PC. If it is required to query or download the values, click

“Load” to read out the values.

Set Offset ]
Enter Offsat Valus ( -128 ~ 127 ) Filshame : Untited
Moduled Modulel
cofo 1=l m Efoeifo d Wl an [0 4] e [ 4l i
g o @ o] slese & oo ¥ an [0 4 Hoos [0 4 |
cioifo sl Wl plferdlo mlt mf - ) oe [T 4 B -11) El |
dailo Wi o Bl oo ol <) B as [0 4 T | |
e e of B fcwilo @l o ¥ am [0 4] B v [l | 2|
emfo &) W Blfauafo w0 ¥ as [0 4] 2 ems[o 4] 3|
awiflc @ B[ Blieefo @ E| ae [ 4] 2 ca[a 4] i
coer | O SR R v (68 11 [ an [ 4] 2] ensfi i
cesral [ save || woad | Close
Save As Elgl
Save it |D SemvoFrame _:j - & B
@ [Bl|Hexapadoffset. ofs
My Recent
Documernts
@,
Deskiop
Please enter a preferred name in the
7] “File name” and then click “Save”.
My Documents
B
N 1) y 4 2 )
‘g Fisrame: ffFobotDifst 3] | (D ]]
MthIJetwurk Saveastyne |Offset Files [ofs) | Cancel
Set Offset X
Enter Offset Value { -128 ~ 127 ) [ FileName : RobotOffset.ofs l
i e ~——— | After the file is successfully stored, the
oo | N R PR | [ (T L oo [T 4] Hoew [0 4 & filename of the last stored file will be
o ERET IO [T | O (T (T e [ 1] Higwat[s 1] 2 displayed in the “Filename”.
gelo @ B ol # ol e [0 24 B =T | 2
o | NI R R v ! R W on [T 4 e 4 2
| EI T -t e I ai [0 4] ezt 4] |
aso 9 o B Blowlc & B 3 as [6 4 2l ens[T 4] 2
aiifo @ B lenfo & B 5 s [0 4] 2| s[5 4] 2
7| ) PR R - T (AT RS cr [0 4] 2] ems[i 4] 2
Clear all | - Save Load | Close

B_14. Click the “Close” button at the lower right corner to close the window.
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Set Offset 3]

Enter Offset Value( -128 ~ 127 ) FileMame | RobotoOffset.ofs

Moduled “Modulel i
o | EE [ | ST (T an [0 4 2as [T 4] i
| I SR T = O N I e [ 4 2o [ 1 Il
celo 4| _| lewle o _| > e [0 4] 2 e[ 1 E
v | [ (ST v i T o [T 1 B =T | 2l
cwfo Wl &l ploiefo x5 8 - an [0 4l 2 eme[T 4] 2
ojs 4 B blaslt = B as [T 4 ) | Ell e Click the “Close” button to close the
ae o 4| _| lawlt < _| 2 ce [0 4] ol ema[T 4 >l window.
‘o O R Y | O (T R ar [0 <] 2l ous[i 4 |

e al | save | lad |

B_15. After returning the “Edit Servo Motion” window, click the “Exit” button at

the lower right corner to close the fine tune operation.

Innovati Motion Editor v0.01 @
Set Servo Frame Position |
Frame 10: |0 Frame Name: Uniitled M
Module 10; [0 - Modue 10: 1 =
Fow [0 4] | ¥seedo e [0 rao [Em 4
Mon [0 4] | ¢|speed|0 Time [0 ron [0 4
Foe [85 s | lsefi e o || Coe [GEdl
Fois [0 4] | t|spesd]o Time [0 ros [E0 4
P [1so0 4 | |speed|o Time [0 rauw [0 4
Wows [1s00 4 | |speed|o Time [0 ras [E0 4
Fes [1500 4f | [speed|0 Time [0 | ae [Ew 4
Fowr (150 4f | ¥ | speed [0 Time [0 Cae [Go 4
Maw [0 «f | +| speed [0 Time_[0 rae [Ee 4]
Fewo [1500 4f | #[specdfo  mme [0 ros [Eo <
Fouo [150 4] | *|speedo mme o oo [150 4]
W [0 «f | #|spesdfo mime o oo S <
Pz [1500 4] | ¢|speed |0 Tie [0 rauz [E0 4|
Fooma [0 4f | #[spesd]n Time [0 roans [0 4
Pooma [1s00 4] | #|spesd]n Time [0 I ane [E0 4 R e
Fous [0 4] | fseed[0  mme o || aus [F 4 — Click the “Exit” button to close
Caw 507 4 1 T T | M [ 4] the Motion Editor.
ce—————————— AR
Save Load Match | Save Load
Ext




iv.

Perform Demonstrative Motions

4 1. Please copy the folder “12-DOF Bipedinno Doc” to the PC.
4 2. In the InnoBASIC"" Workshop, click “Tools” in the menu bar on the top.

| |Ploups .. GRredres.. B remal .. B2 Function ...
For Help, press FL Il I Tomiresd| 11

4 3. Click “Motion Editor” in the pull-down menu.

| |Ploup .. GRredres.. B remal .. B2 Function ...

[ I Tomiresd| 11

4 4. Click the button “Match” at the bottom of the Motion Editor.
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Innovati Motion Editor [Zl

Set Servo Frame Fostion |

Frame: [0 FrameHams: Unted Ackjust Offst
Module Tm: [0 - Modueo: |1 =
rao [E0 4] Ir oo [EE 4 spesd[0 tine 6
ron 5o e s < _]_]__B:
Coe [E0 4] |Fcie [Bm 4] oo [T e 5
ey 5@ 4] |~ ca @ 4 Depeed o e [0
o 50 4| | cna [TE00 o opeed o mwe o
rons [5m 1] Iress w4 ;JJ—B:
roe [Eo 4 roe im0 4] e
o [E0 4] \Fawe [ 4] 2seedd T we 8
e [mm 4 rae [En 4 Dspeed |5 e 5
oie [0 4 |Tiere [ism <] Dfspeed [0 rive fom
i [1Em0 4] | cho [1500 <f e e
ochr [1500 4] |~ cns [E00 < I E e o
erz [150 4] | ez [0 4 ] speed | e Jo
ens [ 4] | crrs [ism 4| speedfi gime [0
crs [Bm0 1] | cre im0 < mpeedfa e 3
s o0 s 1500 4 2speed o e 5
rac [0« [Faw [isem mpeed [T e 5
pC- Module

Save I Load I I Match I Save ] Load ! e
Exit

4 5. Click the “Browse” button at the lower left corner.

Frame Match El
Frame Files: Module 0 Module 1
Frame 0 # | |Frame 0 |
Frame 1 ~ | |Frame 1 il
Frame 2 Frame 2
Frame 3 = |Frame 3
Frame 4 Frarme 4
Frame S | |Frame5s
Frame & Frame &

Frame 7 Frame 7
Frame & Frame &
hew<< Frame 2 Frame 9
Frame 10 Frame 10
<= Frame 11 Frame 11

Frame 12 Frame 12
Frame 13 Frame 13
All<= Frame 14 Frame 14
Frame 15 Frame 15
= Frame 16 Frame 16
Frame 17 Frame 17
Frame 18 Frame 18
Frame 19 Frame 19
Frarne 20 Frarme 20
Frame z1 Frame z1
Frame 22 Frame 22
Frame 23 Frame 23
Frame 24 Frarme 24
Frame 25 ™| |Frame25 ™

t:lProgram Files\innovati inchinnoBASIC WorkshoptServoFrame)

| Browse.., l Close

4 6. Set the “Browse for Folder” location to the “12-DOF Bipedinno frame” folder
under the “12-DOF Bipedinno Docs” folder and then click the “OK” button.

Browse for Folder |Z|E|

Laocation:

1)
- 2] Engish €D 090351
B 6-DOF Bipedinne Doc
=R -0 nao Do

== | The selected folder will be highlighted. Please make sure that the selected
folder is “12-DOF Bipedinno frame”.

inno frame

H i) Example Code I
{7y Hexapodinno Doc

i 1) innoBASIC Warkshap

i i) InnoBot Dac

- @) innolibSampleSetup-v1.0.0.2

{7 T sk BATEC Frrnmnandar Dafe

35 . | L
2

S 2

4 7. Please click the “12-DOF Bipedinno frame(0.frm” below the motion files on the
left side, click the “Frame 0” under the “Module 0”and then click the “>>”
button.



Frame Match e .
Lane el Before clicking the “>>" button to download the motion

Macle 1 file into the module, please make sure that the “Frame
= mﬁam - 0” under the Module 0 has been selected and
12-D0OF Bipedinno frame10.frm Frame 2 Frame 2 hlghhghted
12-DOF Bipedinno Frame11.frm Frame 3 Frame 3
12-DOF Bipedinno frame.frm Frame 4 Frame 4
1Z-DOF Bipedinno frames. frm Frame 5 Frame 5
12-DOF Bipedinno frame4.Frim Frame & ~ |Framz 6
12-DOF Bipedinno frames., Frm Frame 7 Frame 7
12-DOF Bipedinno frameé., frim Frame & Frame 8
12-DOF Bipedinno frame?. frim Mew << Frarme 9 Framg 9
12-DOF Bipedinno frames, frm Frame 10 Frame 10
12-DOF Eipedinna framed. frm << Frame 11 Frame 11
Frame 12 Frame 12
Frame 13 Frame 13
All<< Frame 14 Frams 14
Frame 15 Frame 15
Frame 16 Frame 16
Frame 17 Frame 17
Frame 18 Frame 18
Frame 19 Frame 19
Frame 20 Frame 20
Frame Z1 Frame 21
Frame 22 Frame 22
Frame 23 Frame 23
Frame 24 Frame 24
Frame 25 ™ |Frame2s ¥
DriEngilsh CO 090331412-DOF Bipedinno Docl12-DOF Bipedinna frame,
Braws Close

4 8. Make sure that the “Frame 0” below the Module 0 has become “12-DOF

Bipedinno frame0.frm”.

Frame Match

After the download is complete, the original text
PRI P “Frame 0” will turn into “12-DOF Bipedinno
12-DOF Bipec A 9
12-DOF Bipedinna Framel . frm Frame 1 i frameo‘fml .
12-DOF Bipedinno framel.frm Frame 2 Frame &
12-DOF Bipedinno framel 1.Frm Frame 3 Frame 3
12-DOF Bipedinna Frame2. frm Frame 4 Frame 4
12-DOF Bipedinno Frame3, frm Frame 5 Frame 5
12-DOF Bipedinno Frames . frm Frame 6 — |Frame &
12-DOF Bipedinno FrameS. frm Frame 7 Frame 7
12-DOF Bipedinna Frames ., frm Frame 8 Frame &
12-DOF Bipedinno frame? frm Mew=< Frame 9 Frame 9
12-DOF Bipedinno Frames, frm Frame 10 Frame 10
12-DOF Bipedinno framed. Frm £ Frame 11 Frame 11
Frame 12 Frame 12
Frame 13 Frame 13
hlkcs Frame 14 Frame 14
Frame 15 Frame 15
Frame 16 Frame 16
Frame 17 Frame 17
Frame 18 Frame 18
Frame 19 Frame 19
Frame 20 Frame 20
Frame 21 Frame 21
Frame 22 Frame 22
Frame 23 Frame 23
Frame 24 Frame 24
Frame2s ™| |Frame2s
p:\Engi\sh CD 09033141 2-DOF Bipedinno Doch12-DOF Bipedinna frame),
Browse. ., Close

4 9. Now click the “12-DOF Bipedinno frame 1” below the “Frame Files” and
“Frame 1” below the “Module 0” as the two steps describe above. Repeat the
operation for all the motions till Frames 0-11 have been downloaded to the

corresponding frames.

Frame Match |
F Module 0 Module 1

rame Fil
2 i 12-DOF Bipec A
\% Frame 1 N
Frame 2
12-DOF Bipedinno framel 1.Frm Frame 3 Frame 3
12-DOF Bipedinna Frame2. frm Frame 4 Frame 4
12-DOF Bipedinno Frame3, frm Frame 5 Frame 5
12-DOF Bipedinno Frames . frm Frame 6 — |Frame &
12-DOF Bipedinno FrameS. frm Frame 7 Frame 7
12-DOF Bipedinna Frames ., frm Frame 8 Frame &
12-DOF Bipedinno frame? frm Mew=< Frame 9 Frame 9
12-DOF Bipedinno Frames, frm Frame 10 Frame 10
12-DOF Bipedinno framed. Frm £ Frame 11 Frame 11
Frame 12 Frame 12
Frame 13 Frame 13
hlkcs Frame 14 Frame 14
Frame 15 Frame 15
== Frame 16 Frame 16
Frame 17 Frame 17
Frame 18 Frame 18
Frame 19 Frame 19
Frame 20 Frame 20
Frame 21 Frame 21
Frame 22 Frame 22
Frame 23 Frame 23
Frame 24 Frame 24
Frame2s ™| |Frame2s
p:\Engi\sh CD 09033141 2-DOF Bipedinno Doch12-DOF Bipedinna frame),
Browse. ., Close

4 10.After all the download operations are complete, it is clear that all the motions
above “Motion 12” and below the “Module 0” have been changed to the



corresponding motions.

Frame Match

Please make sure that first 12 Frames have been

Frame Files: Madule O Madule 1
e successfully downloaded.
12-DOF Bipedinna FrameD.Frm 12-DOF Bipec & | )| 12-DOF Bipec a
12-DOF Bipedinna framel frm 12-DOF Bipec | J|Frame 1 ]

12-DOF Bipec Frarme 2
12-DOF Bipec Frame 3
12-DOF Bipec Frarme 4

12-DOF Bipedinna frame3.Frm 12-DOF Bipec Frame 5
12-DOF Bipedinno Framed.frim 12-DOF Bipec J|Frame 6
12-DOF Bipedinna frames . frm 12-DOF Bipec Frame 7
12-DOF Bipedinna Frames . Frm 12-DOF Bipec Frame &
12-DOF Bipedinno frame? Frmn M= < 12-DOF Bipac Frame 9

12-DOF Bipedinna Frames . Frm 12-DOF Bipec Frame 10

12-DOF Bipedinna Frames frm << 12-DOF Bipec Frarme 11

mb Frame 12

Frame 13 Frame 13

All<= Frame 14 Frame 14

Frame 15 Frame 15

Frame 16 Frame 16

Frame 17 Frame 17

Frame 18 Frame 18

Frame 19 Frame 19

Frame 20 Frame 20

Frame 21 Frame 21

Frame £z Frame 22

Frame 23 Frame 23

Frame 24 Frame 24

Frame2s ™| |Frame2s ¥
b:\EngiIsh D 090331}12-DOF Bipedinno Doc12-DOF Bipedinno Frame),

Browse.., Close

4 11.After the verifying the operations, click the “Close” button at the lower right

corner to close the window for setting the corresponding motions.

Frame Match &
Frame Files: Madule O Madule 1
12-DOF Bipedinna Frame0 Frm 12-DOF Bipec & | | 12-DOF Bipec s
12-DOF Bipedinno framed.frm 12-DOF Bipec | |Frame 1 "
12-DOF Bipec Frame 2
12-DOF Bipec Frame 3
12-DOF Bipec Frame 4
12-DOF Bipedinna Frame3.Frm 12-DOF Bipec Frame 5
12-DOF Eipedinno Framed.frm 12-DOF Bipec |Frame 6
12-DOF Bipedinna FrameS.Frm 12-DOF Bipec Frame 7
12-DOF Bipedinna frames frm 12-DOF Bipec Frame &
12-DOF Bipedinno Frame? Frim Hewi<2 12-DOF Bipec Frame 9
12-DOF Bipedinna frames . Frm 12-DOF Bipec Frame 10
12-DOF Bipedinno frame3.frm = 12-DOF Bipec Frame 11
Frame 12 Frame 12
Frame 13 Frame 13
All<= Frame 14 Frame 14
Frame 15 Frame 15
Fo Frame 16 Frame 16
Frame 17 Frame 17
Frame 15 Frame 15
Frame 19 Frame 19
Frame 20 Frame 20
Frame 21 Frame 21
Frame 22 Frame 22
Frame 23 Frame 23
Frame 24 Frame 24
Frame2s ¥ |Frame2s ¥
b:\EnglIsh D 090331} 12-DOF Bipedinno Doch12-DOF Bipedinno Framel,

Browse.., | Close: J

4 12.In the Edit Servo Motions window, click the “Exit” button at the lower right
corner to close the Motion Editor.

Innovati Motion Editor El
Set Servo Frame Fostion |
Frarne 1: [0 Frame Name: Untitied s offsst
Module Tm: [0 - Modueo: |1 =
oo [ma 4] e EETRH| Hspeed[5 1 [
Fem [Em e s < _]_]—_B:
Coe [E0 4] Cee B 4] speed [T e [
oo [Eo 4] <= FEET Hspeedfn rie o
ocus im0 4] | cna [TE00 o opeed o mwe o
ros [E0 4 I [Eem 4] JJ—B:
e [0 Ccs [0 < o [ o
o [E0 4] o [Eo 4 Hopeed [ Tme 7
e [mm 4 e [E0 4] Ospeedfi T [0
e [1E00 4 o [ < Hspeed o wime o
I chwg [ 1] | cho [1500 <f speed[ e 5
I chuy o0 4] o [1500 < DlEedfo e 0
oemz [0 4] ez [ 4 speed[o e [0
s 5w 4] e [imm 4 apeed [0 e [0
e [ism 1] e 1500 4 mpeedfa e 3
s o0 s 1500 4 | [o me fo
rac [0« ra [0 4 mpeed [T e 5
e Mol
save | Load | Maich | save | Load versim s 1 00
=




4 13.Click “File” in the menu bar and click “Open”.

S B o oS BN it g

T PR T TowlResdl T

=% innoBASIC Worlkshop

i

Pyint Sebup. .

L6-COF Bipedinnio walk eno.inb

2 Hexapodirr Main Program inb

aBipedino 1sin Frogra. it

4Bipedino Save Programinb.
£xk

| B ou .. m

I I Tomiresd| 11

Gpen an existing document

4 14.Please select the “12-DOF Bipedinno Walk Demo” in the folder and click
“Open”.

The selected folder will be highlighted. Please make sure that the selected
folder is “12-DOF Bipedinno Walk Demo”.

e Click the “Open” button to download the program into the innoBASIC

! / Workshop for editing or creating motions.
My Camauien

Hptlewirtk Pl name: 1200F Biasdrme Wk Demeink l
Flaces
Flesoibpe  [mcbascFize bl x|

30



4 15.Move to the 27" line of the program to see the Initial Function. (To move within
the program, the user can also click the mouse button at any position in the

program and then rotate the mouse wheel to scroll the program page.)

%5 innoBASIC Workshop - [12-DOF Bipedinno Walk Demo. inb] FEX
-8 X

File Edt Yew Buld Iools Window Help

D& el Co o BRTN . BE . B R EE S g EEEERE=ED® .
5 x | Output Window L

" 12-DOF Bipedinna Walk Demo. inb.
T Peripheral HySer As ServoRunnerf @ 0
2

3 pim i As short
4 pim Actionspeed As Word
5 sub Main()

6 Actionspeed = 500

jll Poincs Th b the left sid

g InitialOffset() € numober On ele side
e represents the line number of the
R &l .

12 il STep: program. The Function starts at
13 _

- P “Sub” and ends at “End Sub”

15 Pause ActionSpeed |

within which the operations are
defined to store the fine tune
values into the module. At the

16 FORWARD_STEP:
17 Do

13 For i=2 To 11
19 Myser.LoadFrame(i)

20 HySer .RunfAllServo()

21 Pause ActionSpeed .. o
i beginning of each program, it is
24 End Sub necessary to set the fine tune

Sub InitialOffset() values.

27 HySer .SetPos0ffset(0, 0)
28 HySer .SetPosOffset(1, 0)
29 HySer .SetPosOffset(?, 0)
30 HySer.SetPosOffset(3, 0)
a1 HySer .SetPosOffset(l, 0)
32 MySer.SetPosOffset(5, 0)
33 MySer.SetPosOffset(8, 0)
34 MySer.SetPosOffset(2, 0)
35 MySer.SetPosOffset(10, 0)
36 MySer.SetPosOffset(11, 0)
37 MySer.SetPosOffset(12, 0)
38 HySer.SetPosOffset(12, 0) =

3% End sub

JJ B ouput .. |EhFndRes... |38 Terminal .. B2 Function

4 16.Update the fine tune values, which are recorded during the software fine tune,

into the Initial Function to replace the original values of “0”.

5 innoBASIC Workshap - [12-DOF Bipadinna Walk Demo.inb]
[ Bie Edt Vow Buld ook ndow Help

D& e @ 2 8RR e, wiBEsElsess ¢ EOFEFEEDR

12-D0F Eipedinna Walk Dema.inb v ;| DEpkN 2%

Peripheral MySer As ServoRunnerd @ O =|| =

The SetPosOffset command has two
= parameters: one is the Servo ID and
the other is the fine tune value. Please
enter the fine tune value according to

2 |
3 pim i As Short

% pim ActionSpeed As Word

5 sub Main(}

L] ActionSpeed = 508

7 Debug CLS

8

9

InitialOffset
: HySer Losdtrams(8) the value recorded for each servo ID.
HySer .RunALlSeruod ) . . . .
1 Pause gass ’ The number in the figure is arbitrarily
12 INITIAL_STEP:
13 nyser.LoadFrame(1) defined, Please do not enter the same
14 HySer .RunALlSeruod} .
15 pause Rctionspeed number as shown in the figure.

16 FORMARD_STEP:
17 Do

18 For i=2 1o 11

19 MySer .LoadFrane(i)
280 MySer .RunAL1Servo()
21 Pause actionSpeed
22 Hext

23 Loop

24 End Sub
25

26 sub InitialOFfser()
27 MySer.SetPosOFFset (D,

28 MySer.SetPosOFFset(1

29 MySer.SetPosOFFset(2,) 33

20 MySer.SetPosDFFset(d

31 MySer.SetPosOFFset(n,

32 MySer.SetPosOFFset(s

33 MySer.SetPosOFFset(8

34 MySer.SetPosOFFset (9

35 MySer .SetPosOFFset(

36 MySer.SetPosOFFset (11

37 MySer.SetPosOffset (1]

38 MySer.SetPosOFfset (14 =

39 End Sub | LI |
o ——

| O | |Ecutput... [FFndRes... |8 Termeal .. B2 Function.
For Help, prass £1 Ln27, Colz? [ leos I |

4 17.Poke the DIP switch from the 1 position to the 0 position to prevent the robot

from starting the motion directly after the program is successfully created.



4 18.Press the “Build” button and wait until the download is complete.

%5 innoBASIC Workshap - [12-DOF. Bipedinne Walk Demo,inb]
B Be Edt gew Buki Tods Widow Hep
O &bl @ |« Sh TN

12-DOF Eipedinno Wak Demo b

T Feripheral HySer A5 ServoRunnern @ 0

pim i As Short
pin ActionSpeed As Word
Sub Main(}
fictionSpeed = 560
Debug CLS
InitialDFFset(}
] tySer .LoadFrane( 0}
|18 ryser.RunAllservo()
11 Pause 3008
42 INITIAL_STEP:
13 MySer .LoadFrane(1)
14 MySer .RunAllServo()
1 Pause ActionSpeed
16 FORUARD_STEP:
17 Do

a
N
5
6
7
8

18 For i=2 Ta 11

19 HySer.LoadFrame (i)
28 HySer . RunAllServal)
21 Pause ActionSpeed
22 Hext

|22 oop

|25 End Sub

|25

1126 sub InitialOffset()

127 MySer .SetPosOFFset(n, 1)
28 MySer .SetPOSOFFSRE(1, 50)
29 Myser .SeTPOSDFFSET(2, 33)
138 MySer .SeTPOSDFFSET(3, -99)
Eal MySer .SeTPoSOFFseT(4, B)
a2 MySer .SetPosDFFset(5, —4)
|33 MySer .SetPosDfFset(8, 127)
. MySer .SetPosDfFset(9, -25)

125 HySer _SetPosDFFset(10, -33)
36 FySer .SetPosOfFset(11, -128)
37 pySer.SetPosDFfset(12, 58)
|28 FySer .SetPosOfFset(13, 0)
132 End sub

[

Buikd current file,

%5 innoBASIC Workshap - [12-DOF Bipedinno Walk Demo,inb]

[ Bl Bt pew Guid Tods Widow Hep

IR e R =N =)

— ——
12-DCF Sipednno Wak Dema. nb

SRIN . S A

B

T Peripneral MySer As SeruoRunnerA @ 9
2

3 pim i As shore

% pim ActionSpeed As Word

5 sub Main()

Actionspeed = 500

Debug ELS

InitialDfFfset()

MySer .LoadFrane(0)

18 HySer .RunAllServo()

gl Pause 3008

12 INITIAL_STEP:

123 HySer .LoadFrane(1)

14 HySer .RunAllServo()
Pause ActionSpeed

16 FORWARD_STEP:

17 Do

oo~

|18 For i=2 To 11

19 WySer .LoadFrame (i)
28 HySer .RunAllSeruo()
121 Pause ActionSpeed
22 Hext

23 Loop

24 End Sub

126 sub Initialoffset()

27 MySer.SetPosDffset(n, 1)
28 iySer.SetPosDffset(1. 50}
122 ryser.SetPosOffset(2. 333
138 riySer.SetPosOFfset(d, -99)
131 rySer.SetPosOffset(s. )
32 HySer.SetPosDFfset(5, -4}
133 tySer.SetPosOFfset(s, 127)
138 ySer.SetPosOFfset(9, -25)
35 MySer.SetPosDFFset(18, -33)
136 HySer.SetPosOfFset(11, -128)
37 MySer.SetPosDffset(12, 5B)
138 iySer.SetPosOFfset(13, &)
39 end sub

ki

For Help, prass F1

| |1 %

If the user is not sure about the
function of each button, the user
can move the mouse pointer over
the image. After a while, the
English name will automatically
appear. After click the "Build"
button, the program will be
downloaded into the BASIC
Commander® and stored
automatically.

According to the layout, the
"Build" button may appear at
different position.

ERfndrss... B Temnal .. ¥R Functizn ..

cEEE s,
P Window BoX

[inncreati ] noB iz Congiler Version 1.0
Copyuight(C] 2008 immovail Inc. A4 rghis recerved.
omgilng

Linking..

Totel O esiois)

Gonerating dowinboad He
oggam size used £ 1%

FindRes... 5 Teminal .

==

After the download is complete,
the output window will display the
used memory space. If there is any
error, it will be displayed in the
output window. Please make sure
that no error is displayed in the
output window.

4 19.Remove the USB cable that has been connected to the robot and place the robot

at a location prepared for performing the motion operations.

4 20.Poke the DIP switch from the 0 position to the 1 position. The robot will

perform a forward movement according to the demonstrative program.
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