A GUIDE TO UNDERSTANDING YOUR FIRST ROBOT

PART I: INTRODUCTION

Written by Mike McIntyre 

Robots are machines that are automated, multitasking and programmable. The robot that you are building for FIRST is all that but, since you are going to continue using student drivers much of the time, your machine will usually be only “semi-autonomous”.  Your robot has a "brain" (microprocessor) and is capable of learning (being programmed), receiving input information from sensors (limit switches, cameras, encoders, potentiometers, etc.), and running autonomously (without direct operator control). FIRST encourages programming of the robots each year but there is usually only one ten or fifteen-second period at the start of each match where the robots are totally autonomous. FIRST teams do not need to program their robots if they do not want to. Many FIRST robots just sit quietly during the autonomous period and do not attempt to score. Having an effective autonomous robot is not crucial but it definitely can give your team an edge. During the radio-controlled portion of the matches, the robot is controlled by radio signals from the operator station. These signals can be implemented using a “default” program that comes with the Innovation First (IFI) Robot Controller (RC) unit. This default computer program is already loaded in your robot’s computer and it automatically links the electrical outputs of the RC to the inputs coming from sensors onboard the robot and from the Operator Interface (OI) at the drivers’ station. While learning to program is highly encouraged and usually rewarded by the game format, nobody needs to learn a new programming language (C or Easy C) unless they really want to.  

[image: image1.jpg]


The students who drive your robot will use a set of control devices (joysticks, switches, potentiometers, etc.) mounted on a control panel with a processor and a radio transmitter.  Any student who has ever driven a remote-controlled car has already used the same basic system that will control the robots in the FIRST competitions.  Detailed Instructions for the operation and maintenance of the IFI materials can be found on the company website:  

http://www.ifirobotics.com/








Figure 1a. The Operator Interface          

Treat the control system with great care; the parts are expensive and somewhat delicate. Do not attempt to modify the Innovation First system itself.  

Moving a joystick is essentially like turning a dimmer switch, while pushing one of the buttons is like flipping a switch: both send an electrical signal.  The operator control box (Operator Interface) that sits on your control panel can detect which switch has been thrown [See Fig. 1a].  The Operator Interface then assigns and forwards that information through the unique routing or "channel" that had been assigned to that particular switch.
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Next, the signal is sent to the transmitter (Radio Modem), which sends a radio signal to your robot.  Your robot's receiver (Radio Modem), listening to the frequency of its own transmitter, will carry the signal to the onboard computer (Robot Controller).  Using some built-in instructions (the “C” program), the Robot Controller sends an electrical signal to the output terminal that the program has designated.  This signal is sent to either an electric relay ("Spike") or speed controller ("Victor"), which then activates one of the robot’s motors, servos, or valves.  Your 'bot then slam-dunks another ball!

Figure 1b. The Control Board

FIRST supplies all teams with an extensive Kit of Parts (they call it the “KoP”). This KoP includes motors, materials for making a chassis, assorted hardware, transmissions, software packages, radio control systems, sensors, batteries, and much more. Supplying each team with this kit provides a level starting point for all (but rookie teams are, of course, at a huge disadvantage!) FIRST rules allow a wide range of additional materials that you may use on your robot. All FIRST robots are inspected at each tournament for safety and rule compliance before they are allowed to compete. Read the rules carefully to make sure you do not encounter any nasty surprises at inspection! 

Throughout the building of your robot and all the competitions, please adhere closely to all safety rules and procedures.  Safety is closely monitored at FIRST events. The same safe procedures should be followed when working in your shops at home. FIRST employs a “Safety Awareness and Recognition Program”, in which teams are frequently observed and evaluated. Your team should have a safety captain who makes sure that safe practices are continuously followed. Judges at the events even consider how teams have integrated safety into their robot designs when considering teams for technical awards.


Hand tools can be dangerous if not used properly; make sure that tools are only used for their intended purpose and that all people using tools know the correct techniques and procedures. FIRST rules require that all people in work areas wear safety glasses. They will be required in the pit area of all competitions and should also be worn at the team’s shop whenever work is being done on the robot. The powerful motors, pneumatic cylinders, and high-energy batteries in the FIRST kit must be treated with a healthy respect.  Remember: Always disconnect the power to your robot and release the stored up air pressure while working on it or transporting it.  
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Never let wires from the positive and the negative terminals of your battery come into contact: the "short circuit" that results can deliver large currents of electricity.  Fires and burns are possible if you are not careful.  If anybody has strong nickel or latex allergies they must use extra caution as the FIRST building materials may contain both. To make this a rewarding, exciting, SAFE experience for all involved we need everybody’s cooperation.

Figure 2. Use a vice or clamp to hold your work securely and ALWAYS WEAR THOSE SAFETY GLASSES!
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