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"N\ bstract

With the advances of technology and integration, the robots
become more and more versatile. However, this also means
robots need to carry and equip with more and more devices.
There is the possibility that several seldom-used functions
keep adding weights and consuming the powers in the robot.
The concern motivates this project to propose a framework,
like the Google Ara phone, which uses modular or building-
blocks concept to facilitate the integration and design for multi-
functional robots.

The shape of each building block is designed to be a cube. The
consistent form makes the connection simple. The face of the
block is embedded with strong magnets in order to combine the
block effortlessly. Also, the uneven pattern of the face is designed
to prevent sliding. The electricity and signals can be transmitted
through spring needles distributed around three circles of
different radiuses on the face. The mechanism parts of all these
modules are designed using SolidWorks and produced by 3D
printers.

The key component inside the control cube is the Arduino Pro
Mini board. Combined with the sensors blocks, which includes
the IR sensor cube, ultrasonic sensor cube, gyro/accelerometer
cube, and camera cube, the robot can probe the environments.
With the sensor information, the robot can decide how to
actuate the motors, included inside wheel cube and gripper
cube, to perform the designed tasks autonomously. Or the robot
can accept commands and operate remotely from human via
Bluetooth communication.

The control software can be developed under Arduino IDE using
abundant open-source codes. Furthermore, since the vision is a
popular way to detecting target objects, the camera cube can be
added to capture images. The robot vision can be developed by
using Processing language, which can extract the target image
and compute the centroid and area. The Processing block can be
embedded into a cube to help track the target.
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The project proposes a configuration which can easily combine
mechanism and circuits together and make it into a robot system.
The system building blocks can make users effectively create and
construct their personal robots best suited to the tasks required.

Fig.2 / System block diagram
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