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Human being always dreamed about a assistant device to realize boring and tiring tasks. Once the human being aims to perfection so is robotics platform. This device must guarantee versatility and physic capacity of an human being reproducing some of these movements. 
People are trying to set up a humanoid robot soccer team until 2050 capable to compete with a human one. This project is followed by universities and private entities.

Actual solutions is find all around the world but Japan shows today the greatest number of solutions, all of them with a high performance level. Europe don’t show as fad as Asia. Sweden (MURPHY), Italy (ISAAC) and Germany (Brainstormers, NimbRo) present low succeeded projects.  Russia also presents the ambitious ARNE platform under construction.
Objectives

The Mechanical Engineering Department pretends to be one of the first Portuguese entities to present a solution in this area. 

Because of the project complexity, the work was divided in two fundamental parts:

· ROBOTABLE – Structure functionality study (static, kinetic, material stiffness)

· MODULROB – Modular control development 

This page only includes the second part, MODULROB witch objectives are to:
· Identify the physics components for the required practices implementations;

· Conceive and settle electro mechanics components  in a modular philosophy;

· Define the local and global conceptual control of the system;

· Develop the methods and communication supports between the module and the central unit;

· Test and evaluate the implemented solutions reliability using primary control system in the first step.

Modules
The modular systems are the best way because

· They guarantee reliable systems (independent running mode);

· Simpler control systems;

· Easy to detect anomalies;

· Easy actualization;

Each control module is divided in four parts as illustrated.

Actuation
We decide to choose servomotors as action device. They have the following advantages:

· Good torque/weight factor;

· Small dimensions, light;

· Includes a control system.

Communication

Requires a double system control communication support.

First:

USART – Universal Synchronous Asynchronous Receiver Transmissor (RS232)

· Easy implementation;
· Good baud rate;

· Low errors susceptibility. 

Second:

CAN – Control Area Network

· Address based on message (multiple receiver possibility);
· Priority definition 

Control
The controller’s function called “principal” consist into analyze the received data (sensors values) and calculate the value to lay down on the different joints using an appropriate algorithm. 

The Master controller must perform calculations with regard to the physic configuration of the robot. Its part consists in transmit received slaves’s data to the main controller only and vice versa (it must read the inertial sensors too).

The master system objectives are:

· Establish a data structure compose by the joint’s position to impose and by the various sensors values of the same joint;
· Communicate with the slaves, transmit new position and receive sensors’s value;

· Communicate with the main controller, receive the new positions and transmit them like for attending to required values;

· Obtain the inertial sensors’s value.
The slave (local controller) is responsible to control the action devices and the sensors values acquirement of each joint. This system is responsible for one of the most sensitive part of control because of a great efficiency’s necessity of  the servo wave control.
It’s proved to be true the main controller must perform calculations witch means whose thinking and react. The master only transmits the slave’s orders.
