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This manual explains the Studuino Programming Environment and how to use it. As the

Studuino Programming Environment develops, this manual may be edited or revised.
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1. Robotist and Studuino Programming Environments

1.1. Overview and Features

!

i

Arduino compatible boar

Studuino

Studuino
' - Programming Environment

Artec Blocks
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Studuino is suitable for

programming at any
Parts (motors, LEDs, experience level

buzzers, and sensors)

Robotist is made up of Studuino, Artec blocks, parts, and the Studuino Programming
Environment. Mix and match these different elements to make your own original robots! The
programs you create in the Studuino Programming Environment allow you to control how
your robot moves.

The Studuino Programming Environment is designed so that even beginners can
easily create advanced programs. Simply drag and drop the icons or blocks that control your
robot into the Program Field. These programs are Arduino compatible. Programs created in
the Studuino environment can be converted into Arduino language, which you can use to

design even more advanced programs.



1.2. System Requirements

0S Windows XP (SP2 or later) / Vista/ 7 / 8/ 8.1, Mac OS X, Raspbian

Processor (CPU) Pentium 4, 2 GHz or higher (or equivalent) recommended

Memory 256 MB or higher

USB USB2.0 port

Software Microsoft .NET Framework 4.0 required (automatically installed with
the Studuino software)

Display XGA (1024x768) or higher

1.3. About Studuino

This section covers the Studuino connectors used when making a robot.

Black Black Gray

DC Motor connectors

These connectors are for DC Motors. Up to two DC Motors can be connected. The
connector names are M1 and M2.

Servomotor connectors (multiple-pin digital connector)

These connectors are for Servomotors. Up to 8 motors can be connected. The
connector names are D2, D4, D7, D8, D9, D10, D11, and D12. When a Servomotor is

connected, the signal wire (gray wire) must be on the inner side, as shown above.
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Sensor/LED/Buzzer headers (multiple-pin analog connector)

These 12-pin connectors are for sensors, LEDs, or buzzers. Each connector has 3 pins.
The connector names are A0-A7. Any sensor (other than Touch Sensors or
accelerometers) can be connected to connectors A0-A7. Touch sensors, LEDs, and
buzzers can be connected to AO-A5. Accelerometers can only be connected to
connectors A4 and A5. When a Sensor/LED/Buzzer is connected, the signal wire (gray
wire) must be on the inner side.

Push-button switches

Push-button switches are mapped to A0-A3. Sensor/LED/Buzzer connectors A0-A3
cannot be used with a push-button switch.

Reset switch

This switch resets the board. Press this switch to restart Studuino when it is initialized
but does not operate properly or the PC does not recognize it.

Power supply connector

Connects to a power source. Sensors/LEDs/Buzzers/switches can use voltage supplied
by USB, but DC Motors and Servomotors require power from the power jack. Connect a
battery box to the power jack when USB is disconnected.

Communication jack (USB mini B)

Connects to a cable for PC communication. The included USB mini-B cable can be
replaced with a commercially available one.

The following connectors or switches cannot be used at the same time:

DC Motor connector M1 and Servomotor connector D2, D4

DC Motor connector M2 and Servomotor connector D7, D8

Push-button switch A0 and Sensor/LED/Buzzer connector AQ

Push-button switch A1 and Sensor/LED/Buzzer connector A1

Push-button switch A2 and Sensor/LED/Buzzer connector A2

Push-button switch A3 and Sensor/LED/Buzzer connector A3

For example, youcan t  uD&< éMotar connected to M1 while a Servomotor is connected to

D2 or D4. They may not work properly due to interference. Likewise using a Servomotor

connected to D2 or D4 while a DC Motor is connected to M1 may cause the DC Motor to

malfunction.

2. Introduction

You'll need to install both USB device drivers and the Programming Environment



software to use the Studuino Programming Environment.

2.1. Installing USB Device Drivers
You'll need to install device drivers before you program your Studuino with your PC.
Read the Studuino Setup Guide (Installing the USB Device Driver) for instructions on how to
do this.

2.2. Installing and Uninstalling the Studuino Programming Environment
For details on how to install or uninstall the Studuino Programming Environment for
Windows, Mac OS X or Raspberry Pi, please read Studuino Programming Environment
(Installing Studuino Software).



3. Startup Screen
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Only Windows users can open the Studuino Programming Environments using the
Startup screen. See section 7. An Introduction to Mac OS X and Raspberry Pi for details on
how to open the environment on those systems.

You'll see the above screen when opening the Studuino Programming

Environment on Windows. Read below for details.

A Icon Programming Environment
Clicking on Icon Programming Environment will start the software and allow you to
make a program to control your robot. For more details on programming a robot using the

Studuino Icon Programming Environment, see 4. Studuino Icon Programming Environment.

A Block Programming Environment

Clicking the Block Programming Environment will start the software and allow you to
make a program to control your robot. For more details on programming a robot using the
Studuino Block Programming Environment, see 5. Studuino Block Programming

Environment.

A Language
Choose the Globe icon next to the Robotist logo to change the software language



to Japanese, English, or Chinese.

A Samples
Movies, instructions, and files for robots made with Artec Blocks, Studuino, and

other parts.

A Manuals

Manuals for the Studuino Programming Environment.

A  Exit

Use this button to close the Studuino Programming Environment.



4. Studuino Icon Programming Environment

4.1. Overview and Features

i Studuino Icon Programming: New File
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Program /Transfer

The Studuino Icon Programming Environment is designed for creating programs to
control your Artec robot by dragging and dropping icons into the Program Field. More
detailed operations for each icon can be set in the Attribute Field. A full-fledged program can
easily be created by using Test Mode (refer to Test Mode in 4.5. The Main Menu). Test
Mode provides real-time control of your robot. You can also check sensor-input values with
the Sensor Viewer (refer to Sensor Viewer in 4.5. The Main Menu).

After creating a program, transfer it to your Studuino and execute it by clicking the ©
(Transfer) icon. The control program can also be converted to Arduino language for editing

using Arduino IDE (refer to Display Arduino Language in 4.5. The Main Menu).



4.2. The Icon Palette
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The Icon Palette contains icons used to control your robot. The Operation group
contains robot action icons, the Sensor group contains icons that control sensor values, the
Repeat group contains icons that control program loops, and the Submenu group contains
icons that run submenu items.

The following section explains the different types of icons in each group.

A Operation Group

The Operation group contains icons that control robot parts.

gz} Controls DC Motor s Controls Servomotors

Controls a single LED Plays a melody

l‘D)) Plays a single note Waits for a specified time

As shown below, when two DC Motors are connected to M1 and M2 as car wheels

i

you can use icons to control the movement of your car. The wheels should be in front.




Forward Backward

Left turn (F) Left turn (B)
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Right turn (F) Right turn (B)

Rotation

e

A Sensor Group
In the Sensor group there are icons that use sensor values as conditions for robot

movements.

Do not use sensor values as conditions for robot movements
Use one sensor value as a condition for robot movements

Use two sensor values as conditions for robot movements

ECE

A Repeat Group

The Repeat group contains icons that are used to repeat a part of the process.

u Repeat start m Repeat end

A Submenu Group

The Submenu group contains icons that run a specific process from a submenu.

“ Run Submenu 1 d Run Submenu 2



4.3. The Program Field

&)

Run(R) Help(H)

File(E)  Edit(E)

Drag & drop

Menu tabs

The Program Field is used to create robot control programs by dragging and
dropping control icons into the Icon Palette. Each column is treated as one operation. Use

the tabs at the top to switch between the Main menu, Submenu 1, and Submenu 2.

A Menu

TN RIVERTITAIT] (»)(®)
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The Menu is used to create programs for your robot. You can program up to 24

actions. The programs you create are run in numerical order. The Menu, from top to bottom,
contains boxes for Repeat, Operation, and Condition icons. Place Repeat icons in Repeat
boxes, icons from the Operation or Submenu group in Operation boxes, and icons from the
Sensor group in Condition boxes.
Repeat Icon Boxes
Icons from the Repeat group can be dragged and dropped into Repeat boxes.

Follow the steps below to set Repeat icons.
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Drop a Start Repeat icon in the loop box of the D ] @2 D 5 |:| 4

operation which you want to repeat. n n

the operation where you want the loop to end. I:‘ 1 B ; D d

Repeat segments will be enclosed in a purple

rectangle.

Drop an End Repeat icon in the Repeat box of [_,‘ a ]
4

Afterdropping , a Repeat Sett

Repeat Settings 1

will appear where you can enter the number of |5 -
- cycles

times you want the loop to repeat. If you check T
[7] Pepeat indefinitely

Repeat indefinitely, the loop will repeat an

endless number of times.

You have now made a loop. To change the D
1

number of times the loop repeats, click the End

Repeat icon and the Repeat Settings dialog box n n “

will reappear.

I | L

11



., Operation Icon Boxes
Icons from the Operation and Submenu groups can be dragged and dropped into
Operation boxes. Submenu icons are used to execute operations set in Submenu i.l or
lJ of the Program Field (see the Submenus section for details).

Also, you can copy any icon in an Operation box by dragging and dropping it into an

empty box. As shown below copied icons will retaln the attributes of their parent icons.
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Copied icons retain the attributes

of the parent icon

Condition Icon Boxes

Moves the car

forward

When a condition is set, it

executes along with the

Lo / operation in the same
A no condition icon is

set automatically

column

-
-
-
o

Conditions are
modified in the
Attribute Field

When an icon is dropped in an Operation box, a u no condition icon is created in the
Condition box automatically. By dropping an icon from the Sensor group into the Condition
box, sensor input values can be used as conditions for the operation. Sensor or threshold
values which are used for the condition can be set in the Attribute Field. Selecting a Sensor

icon with a condition allows you to modify that condition in the Attribute Field. Refer to 4.4.
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