Technical Notes for the Operation of the IR Tracking System

Theory of Operation:  The robot has two servo controlled ‘eyes’ each with double IR sensors.  One eye is mounted on the left front of the robot and the other on the right front.  With a servo controlled mount, the eyes find and track one of the two beacons supplied by the field.  As they track the beacon, they provide an angular position on the field from the beacon.  The goal of the navigation system is to position the robot where the position (or angle) of the eyes is equal to some constant X,Y coordinate.  

Construction:

Mechanical Requirement:  Robot with 2 or 4 wheel drive system.  Two eye stations with double IR sensors and servos.

Wiring:  Four IR sensors wired to inputs for activation of Interrupts 3 through 6.  Blinders must be used and should be mounted in a fashion so that they block light from the inside out.  Input 7, should be wired with a switch so that the OFF position indicates Beacon 0 and the ON position indicates Beacon 1.  Two servos should be wired for the double eye system.  These servos should function where a smaller value should rotate the eye left (looking from the top).  Each servo is passed with a signal that is representative in the controller as an integer value from 0-256.  Therefore, 0 is full left and 256 is far right.  Current sensors should be wired in the two drive circuits for help in the navigation system.  The current is used to determine if objects have been bumped into and to determine movement requirements.

Testing:  In order to test the tracking system on an actual robot, one PWM signal must be tethered to a beacon source from the controller.

Tracker Code Requirements:

Source Code:  Downloadable from the Innovations First document site is a complete tracking & navigation system, identical to the opening robot demonstration but modified to fix some bugs.

Functions:  

*This is a simple explanation of the code provided by Innovations first.  No modification of these source files is required by the team – its just good information.

Receiver.c – This function updates the Sensor_Stats.Beacon_Count attribute of the detected beacon.  Each beacon emits a different pulse width stream and is detected in this function.  The receiver detects the beacon signal using two limit checks whereas the pulse durations are tested within two sets of limits.  If the signal duration falls within one of the two sets, the correct beacon count is updated and used in the tracker source. (Note 1)

Tracker.c – This function updates the eye position to maintain contact with the desired beacon.  This code supports both eye’s by a passed parameter called Tracker.  The beacon number is set by the rc_dig_in07 (input 7) input and helps map LEFT_SENSOR & RIGHT_SENSOR variables for use in this source.  The values represent the Sensor_Stats.Beacon_Quality attributes managed by the receiver.c source.  Logically, the code provides the following function. (Note 2)
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* This file can be modified as required by the team

Navigation.c –The routine first solves the OVER_CURRENT status and then proceeds to the control logic.  The control logic then executes a program to initially position the robot, find the beacon and then follow the beacon to reach AT_TARGET.  Below is the description of each program step;

STEP



ACTION






WAIT_TO_DRIVE

Stops drives and centers eyes

DRIVE_TO_CENTER
Moves fast for a predetermined period of time

OVER_CURRENT

Stops drives and starts the turn step

TURN_TO_TARGET

Eyes straight, the robot is rotated left to find





The beacon in one eye

DRIVE_TO_TARGET
Starts eye movement with calls to Tracker,





Moves and follows beacon to target (Note 3)

PASSED_TARGET

Starts eye movement with calls to Tracker,





Moves and follows beacon to target

AT_TARGET


Stops

Notes:

1. Beacon limits are set as: Beacon 0 – 2040 > Duration < 3400 and Beacon 1 – 3918 > Duration < 6530.  This is +/- 25% of duration generated by the pulse stream.

2. For tracking purposes, the code uses a constant of –4 to position the eyes. Therefore, rotating + is lowering the positioning value.  This number can be modified if the eyes oscillate.

3. The goal setting for the eyes is position >135 Left and <120 Right.  That should represent the front middle of the robot.

