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Test Cases


Each piece of functionality had to be tested on the robot.  Testing began as soon as the code was implemented for the specific piece of functionality.  The test cases were tested multiple times to ensure the proper functionality.

Motor functionality:  


The robot was tested to ensure proper control of the motors depending on the values we provided to the motors.  Testing included lowest and highest values.  Testing was also performed to ensure the robot could turn on a dime and move backwards.

Light sensors:


The light sensors were tested to ensure that the robot could follow the black lines.  If the light sensors were not reading black then the robot would correct itself to ensure it was on the line.  If the light sensor read black then a one was displayed to the screen otherwise a zero was displayed for not black.  This was used for testing purposed only and was removed with the final implementation.

Sonars:


The sonars were tested to ensure that they were picking up objects at the correct distance.  Many distances were used while performing this test.  During testing we found that the sonar is in a tear shape and widens as it travels further away from the robot.  After finding this we compensated for the difference mathematically and the sonar provided very reliable results.

Camera:


The camera was tested on the four colors that the cans would be during the actual competition.  Calibrations needed to be performed on the camera to ensure proper functionality.  All the colors were tested successfully except yellow.  After finding this we instead used saturation values and the confidence level instead of YGB values.  This improved the accuracy of the camera and allowed for the correct identification of all four colors of cans.

Claw:


The claw was tested to ensure that it could properly transition through states and pick up a can.  This test used a combination from all the other tests which is why it was performed last.  The robot would use the sonar to identify the can and position itself correctly in front of the can.  Once at the correct distance, the claw would transition through its states and pick up the can.  The test was considered a success when it could pick up all four cans correctly and not  drop them until at the correct location.

Track Testing


The testing for the project was done in two phases.  The first phase was track testing.  The track testing was an integral portion of our project.  Half of the total time of the project was spent on the track testing.  After we wrote our code we first compiled it using the Cygwin Bash Shell.  Once it was free of errors we then began testing the robot on the practice track.  We repeated the test a multiple number of times until it satisfied extreme conditions.  For example, when we tested the robot for picking up a can we tested for all conditions.  First we checked the easiest condition which was the can placed directly in the middle of the circle.  Then we would move the can around in the circle and test for extreme conditions.  Once the robot completed all of these tasks then the test was considered a success.  This was done this way for each functional requirement for the robot.

Integration Testing


After the individual modules were properly tested using the track then we had to integrate them into the main function.  The main function used timers to ensure that each module obtained an equal amount of processor time.  It also ensures that if stuck in a module we have a sure way to exit the module without crashing the system.  Integrating the modules into the main function required much more time than expected.  When we finally had them integrated properly and there were no compiler errors, then it was again time to do track testing.  The modules already worked correctly on their own but we had to ensure they worked correctly once integrated.  This test was considered a success if the robot would correctly operate with the new integrated main function.  The track testing is a significant portion of this project and proper time should be set aside for the tests.

