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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.

Prior to assembling the kit, 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

Illustration ' Qty = Specifications and instructions
Assembly Kit Parts

Main Board for

PC installation board for linking robot
electronic modules with its leg parts;

installing module 1 provides versatile layout of module or
power supply accessories.
< =) PC board for installing electronic
Top Board for \ 1 module of the robot and connecting
installing module n 5\ with the main board; provides
& - versatile layout of modules.
Aluminum Foot 5 For connecting with the Ankel Servo
Bracket Bracket.
For accommodating and fixing servo;
Aluminum Servo 12 lock holes are provided for connecting
Bracket with another Servo Bracket or
U-shape Bracket.
Provides connection with the Servo
Aluminum Bracket and movement space of the
U-shape Bracket, 4 | Servo; it also provides connection
27mm with two U-shape Brackets for
different applications.
Provides connection with the Servo
Aluminum Bracket and movement space of the
U-shape Bracket, 8 | Servo; it also provides connection

22mm

with two U-shape Brackets for
different applications.




Servo provides for 180° rotation
moves capable of simulating
articulation behaviors; connections
with signal, power and ground are
required for the operation. Pay
attention to wire polarity. Avoid

Servo 12 | having the servo sustained to a same
movement for a long period of time, to
prevent wearing the motor.
Dimensions (LXWxH):
40.6mmx20.0mmx42.8mm
Weight: 73 g, Speed: 0.33 sec/60°
Torque: 7.4 kg/cm

Screw A 48 ISOT 3x 8 mm

Screw B 10 ISOP 3x 6 mm

Screw C . & 20 ISOP 3 x 10 mm

Screw D % 32 ISOP 2 x 5 mm

Screw E % 40 TP1P 2 x 6 mm

Screw F \ 8 TP1P 2 x8 mm

Screw G % 4 ISOF 3 x 6 mm

Screw H % 8 ISOF 2 x 5 mm

Nut A g 90 3 X5mm

Nut B e 32 2x4mm

Washer A o 72 3x0.4x8mm

Washer B o 12 3x1x6mm

Bearing 0 12 3x4x8x9.5mm




Hex post, copper

30 mm

Module Kits

BC1

Innovati® BASIC Commander®,
capable of storing programs and
controlling operations of modules

Servo Runner A

Innovati® Servo Runner A, for
controlling individual servos.

Command Board

Used for installing BC1, with spare
cmdBUS " allowing user to connect
with Innovati® modules.

Servo Power Line

Cable for connecting Servo Runner A
with Power Supply Unit.

Command Board
Power Line

Cable for connecting Command Board
with Servo Runner A’s Power Supply.

cmdBUS™

Signal cable for connecting Command
Board with Servo Runner A.

Servo Extension
Cable

Extends controlling signal cable of the
Servo, so that the user may perform
Servo control with a larger range or
longer distance.




USB cable

Links BC1 with PC, allowing
downloading of PC program to BC1,
or performing communication in
Debug Mode.

Cable Strap

12

Used for fixing wires, so that they do
not tangle or affect motions
unexpectedly during the operation of
the Servo.

Tools

® Cross Screwdriver (2mm and 3 mm).

® | ong Nose Pliers

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

loosening.)




I.  Assembly Procedures

+ 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
polarity. Connect “+” to the positive and “-” to the
negative of the power supply.

4
Connect to Command Board with Education Board Power
Line. Make sure to connect “+” to the positive and “-” to
the negative of the power supply.
| A
_ o0 0
B ® 1 -
Connect all servos with
e ® b Servo Runner, as shown in
@ ® the Fig. Pay attention to the
pin position while making
o0 the connection.
2

Connect to Command Board with

cmbBus, and install BC1 to Command
Board. Make sure the Power Switch on
the Command Board is set to “0” (off).

% 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. Start the InnoBASIC™ Workshop

Click the application in the InnoBASIC™ Workshop
folder to start the InnoBASIC™ Workshop.

V. 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.
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vi.  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.

Bosv, i, @i o
o

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

cable is not connected correctly.
1 : Failed to reset servo server
&}

vii. 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
Bownloaisennirnanagers downloaded. Please do not remove the USB cable.

viii.  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 The message appears for notifying the download is complete. Please

make sure that each component has been connected correctly.

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

Ok | Canicel |

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.

There are 4 sets of 3 holes
on the disk of the servo.

Verify if the central hole is
on the top of the disk in a
° ° } r!ght angle, as shown in the
. figure.
If the hole is in an incorrect position, |
loosen this screw and pull up the disk; @
adjust the disk to the correct position —‘—¢ @
and refit the disk and replace the
SCrew.

€ 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.



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

assemble it first.)

[ Servo Plate U-shape Bracket ]

Ve
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,

1 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.

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.
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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
Aand 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.

. y

N
msing Part D as the center,

connect its lower sideto "=
Part E with a bearing, then

its upper side to Part C

with another bearing, so

that a Servo Bracket is at

the bottom and a 22mm
U-shape Bracket at the

top, as shown.

N\ J

structure in the illustration.

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

10



ii. Assemble Left Leg Frame
LT

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.
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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.

A

\rConnect 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

with another bearing,

so that a Servo Plate is

at the bottom and a

22mm U-pate at the top

as shown.

g 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




ii. Connecting the Left and Right Legs

<R
(5 =

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.

-
[—--",’."—-'—::_:‘”J e ]
e o [LASS -
3 ,‘% ] ¢ 'A‘-.
s 2 ]
] D.EE %)
Connect the bearing to the Servo Bracket on g ‘ ___ﬁ ih
top of leg frames. \
L ,’ &/
Sl &
2 e Q-
. a

[ Right Leg Frame i
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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.

15



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



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.

l, 'l_A
é
'Téﬂ o
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.

— i
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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.

-
-
-l -
-
]
- =
-
1
-
- =
=
-
-
-
= o
-
-
4
1
-
- ¥
- -
-
=
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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

¢ 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.



lil.  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.

¢Both 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.

sk Make sure all disk screws are tightened and all servos are within the tolerance range while
performing software fine-tuning.



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

| as | Eunmpee

| L

]I‘Rl:LII‘l.dII

Click the application under the innoBASIC
Workshop folder to start the innoBASIC Workshop.

B_5. Click “Tools” in the menu bar on the top
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After clicking each item, a pull-down menu with
more function items will be displayed. Please click
the “Tools" item now.

Wsuas.. S, | R v - B ri
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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.)

1

Click “Motion Editor” to start the Motion Editor.

ServoMotionEditor |z|
If this message appears, it means that the USB
"_\ e cable is not connected correctly.
&}

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.)

22



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!
\'{/ Flease make sure all servos at proper position!

=]

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_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.

Enter Offsst Valus ( -128 ~ 127)

| T GO | <= | BT R oo [0 4] e [0 4] 2
] RIS ST R ) I I O (R an [0 4] e [T 4] |
o o = Blfannfo of Wl ae [0 4 0 T | |
aailo 9 B H aitfo ¢ _| 3 as [0 4] 2 i 4 I
e O R O T O I | an [0 4 0 e | |
esife ® W Blapsfo @l B B as [0 4] I3 Y | |
gigfo ' B Hiaefo Tdl W D ae [& 4] o erna [T 4] |
(o< | O IR NI | ] L I ar [0 4] 2 ans[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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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.

The left/right arrow buttons can be used to
Enker Offset Value ( -128 ~ 127 ) Filetame : Untitled I'Otate the servo C|OCkWIse or
i fockict counterclockwise. Please observe the
aro [dl al L [T an [ 4] Hoew [ 4] 2 rotation of the servo to the required central
et T T v | Y P T an [ 4] Han [T 4 iz position. Then adjust the next servo.
azfo 4 | rlowfe | ¥ ae [ 4 2 emalo 4 2
cnfo w8 sl mloE- o an [0 4] 8 =T | i
ey [ R O s e (SR au [o 4] 2 eizfe 2] |
e O TR ) O MR T as [ 4] 2] s[4 2
aifo @ Bl Blguafo 4l H ae [0 4] 2] e 4| i
vzl CONECH FES CENET (v S 1 ar [0 4 2] eusfi 4] i
Clear All | 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

“Load” to read out the values.

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

Enker Offset Value ( -128 ~ 127 ) Filetame : Untitled
Module Module 1
cor T T T < O I (R an [0 4 B = iR | I
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Desktop
Please enter a preferred name in the
) “File name” and then click “Save”.
My Documents
3
_ 1) Z 2)
‘g File riame: \‘ﬂﬁobotDlFset L]l ‘1[ Save J]
M yprl»latwork Savesstyps: | Olfset Fles ["ofs) - Cancel
Set Offset X
Enter Offset Value( -128 ~ 127 ) [ FilsMame | RobotOffset.ofs l
Mo poiel ~——— | After the file is successfully stored, the
e | O R R | ] T R co [T 4 B & filename of the last stored file will be
ooy, T T T | o | N O R e [ 4 e [ 4] #| displayed in the “Filename”.
v [ LT (TS | O T ae [0 4 B <Y [ i
aafo 4l o weule o 2 3 ea [0 4] Hoem[T 4 2l
o ol oo cizfo @ 8 ow o 4 | a7 4] |
asfo 2 B plewsle & 2 ¥ as [0 4 2l ens[T 4] 2
ot | R R PR | (S L ce [0 4] i (< 1EY | |
[ LT RN | o) O (NI R cr [0 4] 2| es[a 4] 2
clewral  |[ save oad | Close

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

5]

Enter Offset Value( -128 ~ 127 ) FilsMame | RobotOffset.ofs

Moduled “Modulel
aoifo = ml mleeo = 5 5 ao [0 4 e [T 4 |
oy, [T [N T | e | OO (O S an [0 4 e [T 4] 2
v [ LT (TS | O T ae [0 4 2l o[ 4 2
o E [ R | i o [ S s [5 4] HoemT 4 2l
oo & = o L R cm [T 4l | aiz[i 4] |
a0 o] & plewl & o2 ¥ as [T 4 ol e[ 4] 1 T | Click the “Close” button to close the
ae i 4 | Maewfd d | > e [T Sl 4] 2l window.
arfo 4 | lagl «d | ar [ 1] 2| s[4 2

Clear all | Save [ Load |

B_15. After returning the “Edit Servo Motion” window, click the “EXxit” button at
the lower right corner to close the fine tune operation.

Innovati Motion Editor ¥0.01 rg\
Set servo Frame Positon |
Frame10: [0 Frame Hame: Untited adjust offset |
Module 10: [0 - Modida 10: 1 ~
oo [ 4] | ¥lseedo e [0 ‘I“ o [ 4|
e [1s0 <] | »|speed[o Time [0 |Cau [ |
Foae [0 «f | »|speed|o mime_[0 T ae 04|
Foaw 1m0 < | »speed|0 Time_|[0 ‘I‘cua &
P [1s00 o | »speed|o time [0 I au 4
W [so0 ¢ | [speed]o time [0 | as A
Mans [500 4] | »speed|0 Time [0 Mo o0 4]
Maw [0 «f | *|speed [0 Tme [0 |Cav [Ga 4]
Maw [0 4] | *| speed [0 Time_|[0 I e 2
P [0 «f | »[speed]o Time [0 roe [0 4
¥ cHio |1s00 4] | | speed [0 Time |0 | M iaso [1500 4|
Pow [0 < | lsed[o mme o firowm [F0
Wz [s0 4| | »|seedfo mme Jo | ane [0 4
“oms [1500 ¢ | »[speed|o Time [0 ‘r o [0 4|
woame [0 4| | [speed]o Time_[[0 ™ aus [E0 4 . e ter
Fons [0 4| | fseedfo  _mme o ‘rms = Click the “Exit” button to close
ra B0 4] 2seifo e fo | ras [EE 4 the Motion Editor.

| Madule

—pC= =) B
Save Load Match Save Load




Perform Demonstrative Motions

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

- ]l=)x]

= P
4_3. Click “Motion Editor” in the pull-down menu.

S

- Windon ﬁiﬁ = o

| [Blouss .. ERFndres.., B Teminal .., (53 Functon ...
[ I ] joRiRead| ]

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

26



Innovati Motion Editor [z|
Set Serva Frame Pasiton |
Frame1o: [0 Frame Name: Untiied Adjust Offsst
Modde 10: [0 - Module ID: 1 -
e [ 4] Hemeedfi dine [T |||r oo [E0 4 e
I cHt J_’:_] _J_;_ﬂ— I~ ;j i_{:f
cHz |t I 2 Epesd [ e I~ e B | Speed | n
e [0 4] __J—f 7 FETTE| Hopeedfo wive [
ron [ >life e Jo— || row [l E= o
Mows [i50 4 Haeed]o me [0 |||[Cas [Em 4l DEE i ol
che [iso0 1| Slspeedfi wime i ||[F e [Em 4] e [5 wiw
Foo B0 e  lowfr wefo||ros [@re ol e
roe [m 7 o ey [ Sl [ on [
e [E0 4 e [0 [|[Fos [mw 4 epeed [ we o
oo [0 1 2 spead [T oo [E04| UEEID T
I crn s 4] Slspeedfn aime [0 |||Fann [ 4 W E I
ez [r50 4] Mepeed o mwe fo |f| T aie [E00 4 Hopeed[i e 5
ez 50 4| lopeed o mme fi ||| T s [E0n 4 Hepeed [T dime J&
rcrs [ 4] Dseesdfi e 5 ||| ang [0 ] Dspeed i e i
roes [0 4] Plapeed [0 dime [0 ||| s [Em 4 Hspeed [T dive [T
ra =0 P ] TS ol s EE Meped [T e [
PC Module
sse | toad | Iml save | Load verson 1008
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
Frarne 4 Frame 4
Frame 5 | |Frame5
Frame & Frame &

Frame 7 Frame 7
Frame 8 Frame 8
New<< Frame 9 Frame 9
Frame 10 Frame 10
< Frame 11 Frame 11

Frame 12 Frame 12

Frame 13 Frame 13

el Frame 14 Frame 14
Frame 15 Frame 15

= 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 ¥

jC:\Program Fileshinnovati inchinnoBASIC Workshop) ServoFrame),

|| 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.

Location:

1)
= [_TPhaish CD 090331
[ 6-DOF Bipedinn
B e

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

e e
oM

{C5) Example Code |
-5 Hexapodinno Doc

{2 iInmeBASIC Warkshop

(£ InnoBat Doc
-7 innoLibSampleSetup-v1.0.0.2

(774 Tmmews sk BATEC Cammander Dafe ©

< | >

2
J 5 T ]

4 7. Please click the “12-DOF Bipedinno frame0.frm” below the motion files on the
left side, click the “Frame 0 under the “Module 0”and then click the “>>"
button.



Frame Match o -
Lame Yate Before clicking the “>>" button to download the motion

file into the module, please make sure that the “Frame
GEE -~ || 0” under the Module 0 has been selected and

Module 1

= - Frame 1
12-DOF Bipedinna frame10,frm Frame 2 Frame 2 hlghllghted
12-DOF Bipedinno framel 1.frm Frame 3 Frame 3
12-DOF Bipedinno frame2 . frm Frame 4 Frame 4
12-DOF Bipedinno frame3.frm Frame 5 Frame 5
12-DOF Bipedinno frames.frm Frame & ~ |Frames
12-DOF Bipedinno Frames.frm Frame 7 Frame 7
12-DOF Bipedinno frames.frm Frame & Frame 8
12-DiOF Bipedinno Frame? Frm Mew=< Frame 9 Frame 9

12-DOF Bipedinno frame.frm Frame 11 Frame 11

12-DOF Bipedinno frames.frm Frame 10 Frame 10
<

Frame 12 Frame 12

Frame 13 Frame 13

All<< Frame 14 Frame 14

3 Frame 15 Frame 15

I Frame 16 Frame 16

Frame 17 Frame 17

Frame 18 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

Frame 25 ™ |Frame25

DiiEngilsh C0 09033111 2-DOF Bipedinno Doct12-DOF Bipedinno frame),

Browse. .. Close

4 8. Make sure that the “Frame 0” below the Module 0 has become “12-DOF
Bipedinno frame0.frm”.

Frame Match . L.
After the download is complete, the original text

“Frame 0” will turn into “12-DOF Bipedinno

Module 1
12-DOF Bipec A

Frame Files:

”»
12-DOF Biped Frame 1 frame0.frm .
12-DiOF Bipedinno framel0.frm Frame Z Frame 2
12-DOF Bipedinno frame11.frm Frame 3 Frame 3
12-DOF Bipedinno Frame2.frm Frame 4 Frame 4
12-DOF Bipedinno Frames3.frm Frame 5 Frame 5
12-DOF Bipedinna Framed.Frm Frame 6  |Frame s
12-DiF Bipedinno frameS.frm Frame 7 Frame 7
12-DOF Bipedinno Frames . frm Frame & Frame 8
12-DOF Bipedinno frame?.frm Mew << Frame 9 Frame 9

12-DOF Bipedinno Framed. frm Frame 10 Frame 10

12-DiOF Bipedinno framed.Frm A Frams 11 Frame 11
Frame 12 Frame 12

Frame 13 Frame 13

ol 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

Framezs | |Frame2s ™
D:\Eng\lsh CD 090331}12-DOF Bipedinno Doc}12-DOF Bipedinno 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 E
Module 0 Module 1
2 i 12-DOF Bipec A
A ﬁ Frame 1
E E Frame 2
12-DOF Bipedinno frame11.frm Frame 3 Frame 3
12-DOF Bipedinno Frame2.frm Frame 4 Frame 4
12-DOF Bipedinno Frames3.frm Frame 5 Frame 5
12-DOF Bipedinna Framed.Frm Frame 6  |Frame s
12-DiF Bipedinno frameS.frm Frame 7 Frame 7
12-DOF Bipedinno Frames . frm Frame & Frame 8
12-DOF Bipedinno frame?.frm Mew << Frame 9 Frame 9
12-DOF Bipedinno Framed. frm Frame 10 Frame 10
12-DiOF Bipedinno framed.Frm A Frams 11 Frame 11
Frame 12 Frame 12
Frame 13 Frame 13
ol 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
Framezs | |Frame2s ™
D:\Eng\lsh CD 090331}12-DOF Bipedinno Doc}12-DOF Bipedinno 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 El .
) Please make sure that first 12 Frames have been
Frame Files: Moduls 0 Module 1 SUCCeSSfU“y downloaded.
12-DOF Bipedinno frameD.frm 12-DOF Bipec » | )| 12-DOF Bipec
12-DOF Bipedinno framel.Frm 12-DOF Bipec | J|Frame 1 i
fi 12-DOF Bipec Frame 2

12-DOF Bipec Frarne 3

Bipedinno framez.frm 12-DOF Bipec Frame 4
12-DOF Bipedinno frame3.Frm 12-DOF Bipec Frame 5
12-DCF Bipedinno framed.frm 12-DOF Bipec  ||Frame &
12-DOF Bipedinno frames. Frm 12-DOF Bipec Frame 7
12-DF Bipedinno frameé.frm 12-D0OF Bipec Frame &
12-DOF Bipedinno frame?.fem e 12-DOF Bipec Frame 9
12-DOF Bipedinno frames.frm 12-DOF Bipec Frame 10
12-DOF Bipedinno framed.frm < 12-DOF Bip&c Frame 11

mb Frame 12

Frame 13 Frame 13

Giles 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 ™| |Framg2s ¥
D:\Engi\sh D 09033141 2-DOF Bipedinno Doch12-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 El
Frame Files: Module 0 Module 1
12-DOF Bipedinno frameD.Frm 12-DOF Bipec # | |12-DOF Bipec A
12-DCF Bipedinno framel frm 12-D0OF Bipec | |Frame 1 il
12-DOF Bipedinno fi 12-DOF Bipec Frame 2
e 12-DOF Bipec. Frame 3
12-DOF Bipedinno frame2. Frm 12-DOF Bipec Frame 4
12-DOF Bipedinno frame3.frm 12-DOF Bipec Frame 5
12-DOF Bipedinno frame.frem 12-DOF Bipec |Frame &
12-DOF Bipedinno FrameS.Frm 12-DOF Bipec Frame 7
12-DOF Bipedinno frames. Frm 12-DOF Bipec Frame &
12-DOF Bipedinno frame?.Frim Mew << 12-DOF Bipec Frame 9
12-DOF Bipedinno framed.Frm 12-DOF Bipec Frame 10
12-DOF Bipedinno framed.frm L 12-DOF Bipec Frame 11
Frame 12 Frame 12
Frame 13 Frame 13
il Frame 14 Frame 14
Frame 15 Frame 15
= Frame 16 Frame 16
Frame 17 Frame 17
Frarne 18 Frarne 18
Frame 19 Frame 19
Frarne 20 Frarne 20
Frame 21 Frame 21
Frame 22 Frame 22
Frame 23 Frame 23
Frame 24 Frame 24
Frame25 ™| |Frame2s ™
b:\Engi\sh D 09033111 2-DOF Bipedinno Doch12-DOF Bipedinno Frame),
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 Serva Frame Pasiton |

Frame 101 [0 Frame Mame: Untitled Adust Offsst
Modde10: |0 = Module ID: 1 -

row [Em 4] 4]_;’—7]_ [~ cHo ’—J I [c

mit= I FET | Hlepeedfo me fo || au [0 <] _J_’_J
roe [0 A Dlssesdfo e [0 |[|F o [E0 4 P Spect [T e fT
e [0 4] i el O i = | Hlopeedo wime Jo
Mow [E0 4] Plseedfo mme fi |[|Faw [0« Dispeed o mine o
s [0 4] e e fi ([T o [Ew 4] Mopeeils wive [7
F o[G0 4] 5 o oL B Y 25mifp—

ror [0 4 2lzeedfo e fo ||| @ [0 4] ] O
o B0 4 Sseedfo e f5 |||C @6 [Ew 4l 2 peet [ time 5T
ros [ sl e fo— || os [mo ] Y = o
oo [150 4] Dlsseedfo™ ™ mine for T |l1” qo [so i e J&
o [1s00 4 lopeed o mme o || T [0 Hepeed i e 5
ez [r50 4] Mepeed o mwe fo |f| T aie [E00 4 Hopeed[i e 5
ez 50 4| lopeed o mme fi ||| T s [E0n 4 Hspeedfo e [
rcrs [ 4] Dseesdfi e 5 ||| ang [0 ] 2speefa Twe |
cris [ 4] Hlspeed v [ || ams [S0 4 S I
ra =0 P ] TS ol s EE Meped [T e [
PC Module

sse | toad | watch | save | Load N




4_13.Click “File” in the menu bar and click “Open”.

SRR S TN NE B

L

.. | Terminal .., 53 Function ...
For Help, press FL 2 Il | jovRRead |11

% innoBASIC Worksh |- 5]
Ele [ Yiaw Tacls
O e Crrlatd 5 2 ik e 4 =1 ¥oEEEE - ® .

L

Print Setup...

L6-COF Eipedinno Walk Demo.inb
2 Hezapodirno Man Program.inb
3 Bipedicro Msin Program in

4 Bipedicro Save Program,inb

| e

\Plouos ... TRFrdRes., HETemingl ... 52 Function ...
I I jomlRead| || I ]

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”.

My Feosrt

2
Mo |l | Click the “Open” button to download the program into the innoBASIC
/ Workshop for editing or creating motions.

MgHeiwok  Flename: 1200F Bipedrrio sk Deme.ink I
Place:
Fleccives  [mcBascFlolbbl =]

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.)

%% innafIASIC Workshop - [12 DOT Bipedinne Walk Demo.inh]

B e g% vew B Toos wesw o

[ & o bl O vy
12-00F Doadeno 'Walk Dencrk

T Peripheral MySer As ServoRunnerd @ 0
2

3 pim i fis Short
N pin ActionSpeed As Word
5 Sub Haini)
0 Actionspeed = so0
T Debuy ELY
L) InitialOFFseL{}

Ser . LoadF Fane (1)

unflserued b
oy

_STER:

HySar . LoadFrane (1)
1w HySer RunAllServal)
15 Fause actionipeed
16 FORVARD STEP:

oo

e
mw Myt
P.

bl For 1=2 To 11

b WySer.LoadFrane{i)
20 MWySer . RunRllServol)
21 Pause ActionSpeed
22 Hext

2 Loop
24 End Sub

—
Sub InitialOFFset(}

MySer . SetPosUFFseL{u, U}
« )
« )

bl PEPasI . m
M eEPasOEFset{L, 0}
az iy ptPosiFFset(S, 0}
a3 MySer SetPosOffset(d, 0)
an MySer SetPosOffset(0, 0)

A5 HySer.SetPosOFfset(1s, @)
a6 HySer.SetPosDifset(ii, @)
ar Myser.SetPosOiFset({iz, 0}
a8 HySer.SetPosOFFset(13, @)
3% End Sub

For Help, press FL

==

SRYTW, S5, armaillerss @ EoEFEREEOS

v x  URDuE Window

The number on the left side
represents the line number of the
program. The Function starts at
“Sub” and ends at “End Sub”
within which the operations are
defined to store the fine tune
values into the module. At the
beginning of each program, it is
necessary to set the fine tune
values.

_IJ DBt .. | ShFndfes... | Temna .. 4B Functicn ..

Ln7, Col 27

(5]

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”.

% innoBASIC Workshop - [12-DOF Bipedinno Walk Demo, inb)
Bl Ge Edt vew Buid ok Vindow ek
DEfl@ o 28 o SRR, & ane sEles

12-DOF Eipedinno Walk Demo.nb |

|24 Ena sub
|25

26 sub InitialOffset()
27 Myser .SetPosOFFset( D,
|28 Myser.SetPosOfFset(

29 MySer .SetPosOFfset(2,] 33
30 Hyser .SetPosOFFset(d ) -
31 MysSer.SetPosOFFset(h,
3z Myser.SetPosOFFset(s J -
|32 MySer .SetPosOFFset(8
3n MysSer .SetPosOfFset(?
3= HySer .SetPosOFFset(1

36 Myser .SetPosOFFset(
3z MysSer .SetPosOFFset(1]
38 MySer .SetPosOFFset(1d
39 End Sub

o
I

For Help, pross F1

5 EoFEEE=0 .

s x | Cutput window

The SetPosOffset command has two

Feripheral Myser As ServoRunnerh @ O = =

3 pim 1 ns short

4 pim pctionspeed As Word

5 sub Maing)

o nctionspeed = 500

7 Debug CLS

8 Initialofeset()

9 Myser .LoadFrane( 0)

19 Myser .RURALLServo( ) v
" Pause 3000

12 INLTIAL_STEP:

13 MySer .LoadFrane(1)
| Myser .RunAllservo()
|15 Pause nctionspeed
|| 16 FORWARD STEP:

117 Do

18 For i=2 To 11

e HySer .LoadFrane (i)
20 HySer .RUNA11Servo()
21 Pause nctionSpeed
22 Hext

23 Loop

n27, Colzz

parameters: one is the Servo ID and
the other is the fine tune value. Please
enter the fine tune value according to
the value recorded for each servo ID.
The number in the figure is arbitrarily
defined, Please do not enter the same
number as shown in the figure.

= = — —_— —
oI [ Boupu . [FhPndres . B rermel . B2 Funcin

Dos

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 Workshop - [12-DOF Bipedinno Walk Dema.inb]
&l B et yew Buid Tods Widow Hep

DEaEE &880 SRy

12-00F sipedning Wak Demo.nb

7 Periphersl FySer A ServoRunners @ @

3 pin i As Short
A4 pin ActionSpeed As Mord

5 Sub Main()

& ActionSpeed - 588
7 Pebug CLS

8 InitialOffset()

g MySer .LoadFrane(0)

10 MySer .RURALLSErvO()
" Pause 2000
12 [NITIAL_STEP:

13 MySer .LoadFrane(1)
|BES Myser .RunALLServo()
15 Pause ActionSpeed
|| 16 FORWARD_STEP :

17 bo

e For i=2 Te 11

19 HySer .LoadFrame(i)
|20 HySer .RunAllServo()
121 Pause ActionSpeed
22 Hext

2 Loop

2l End Sub

25

126 sub InitialOffset()

27 MySer.SetPosDffset(d, 1)
|28 MySer .SetPosOFFset(1, 50)
29 HySer .SetPosOffset(2, 33)
38 wySer.SetPosDffset(3, -99)
a1 MySer .SetPosOffset(l, B)
a2 HySer .SetPosOffset(s, -k)

138 myser.SetPosOffset(s, 127)
34 wySer.SetPosOffset(?, -25)
3% MySer .SetPosOffFset (10, -23)
36 HySer .SetPos0ffset(11, -128)
37 MySer.SetPosDffset{12, 50
38 MySer.SetPosDffset(13, f)
39 End Sub
o

|
Build currert file,

& innoBASIC Workshop - [12-DOF Bipedinna Walk Demo.inb]
B Fio Edt Yew Buld Joods Midow Hep

D@ @ Blo o SR EN &, @B EE

12-00F pednng 4ak Demo. nb

If the user is not sure about the
function of each button, the user
can move the mouse pointer over

of

[n23, Colf_

[T Peripneral mySer As ServoRunnerp @ o
2

4 pin i As Short
4 pin Actionspeed As Mord

5 sub Main()

6 ActionSpeed = 500
7 Debug CLS

8 Initialoffset()

9 MySer .LoadFrane(8)
10 HySer .RunAllServo()
11 Fause 3000

12 INTTIAL_STEP:

13 HySer _LoadFrane (1)
| 1u HySer _RunAllServo()
| Pause ActionSpeed
{18 FoRvaRD_STEP:

17 Bo

|18 For i=2 To 11

1% HySer .LoadFrame(i)
20 HySer .RunAllServo()
121 Pause ActionSpeed
22 Hext

23 Loop

2l End Sub

26 sub Initial0Ffset()

27 MySer.SetPosOFfset(d, 1)
28 MySer.SetPosOFfset(1, 50)
29 MySer.SetPosOFfset(?, 33}
128 myser.setPosoFfset(s, -99)
31 ySer.SetPosOffset(y, B)
32 MySer.SetPosOFfset(5, -k}
33 mySer.SetPosOFfset(s, 127)
34 MySer.SetPosOFfset(y, -25)
35 MySer.SetPosDFfset(1d, -13)
126 myser.setPosiFfset¢i1, -128)
187 myser.SetPosoFfsetiiz, 56)
128 myser.setPosoFfsetiis, o)
39 End Sub

a

L)

For Help, press F1

2@ ERARRIEISD® .. | the output window will display the
5 = used memory space. If there is any
e oot s efftor’ t't V_V"‘; be dF:fP'ayed 'lf(' the
mp output window. Please make sure
oot that no error is displayed in the

Ao

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.

ERFIndRes... B Termnal ... (53 Functioe ..
s i B o

After the download is complete,

Ganerating downboad He
oggam size used £ 1%

output window.

"ﬂ

n23,Cole

bos

PMoups .. FRAndRes.. |58 Termnal ... 32 Function ..

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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