Project 4
(Air Collision Avoidance)
Overview:  When two planes are detected on a collision course during the course of conflict detection, action must be taken to remove the potential conflict.  This can be treated as a sporadic task or else as an enhancement of the collision detection task. 
Task 4 (Conflict Avoidance): If two planes are on collision course (determined in Project 3), this potential collision needs to be recorded. Also, the identity of the other plane needs to be recorded. Since we are looking ahead for 20 minutes, the potential conflict may disappear (as one of the planes may be turning and the potential conflict may quickly disappear. For this reason, we will wait for the conflict to reoccur three times before taking action to resolve it.  As a result, you need to count the number of times a given conflict is observed and only resolve conflict if after it occurs the third time. (While not required here, we could expand this solution to check each time a conflict was observed to see whether the minimal time to collision was less than five minutes and do collision avoidance this round if the collision could occur in less than say five minutes.) 

When resolving a potential conflict, a trajectory adjustment is considered for just one of the planes. Since in this problem, our planes remain at the same altitude, this adjustment will occur in the flight velocity (direction and/or speed) of one of the planes. For example, the plane could change its flight direction by a 10 degree rotation to the right or left. Alternately, the dx and dy values of its velocity could be adjusted. However, this adjustment has to be checked out before the pilot of the plane can be told to change the plane’s direction and/or speed to make sure that this will resolve the collision course problem and will not create any new collision problems.  This is easily handled using project 3. The location and proposed new course of the plane is sent to all processors and all planes (except the one changing paths) and checked to see if this new path results in any collisions. If a collision still occurs (either with original plane or with another plane), further (or alternate) adjustments are considered and tested. When a collision-free path is found, the pilot of this plane is directed to change his path to the new collision-free path.
As noted earlier, conflict avoidance can be handled either as a sporadic event that immediately follows the collision testing or as an enhancement of Project 3 (collision detection). However, it is more efficient to make this an enhancement of Collision Detection. The reason for this is that the boundaries for the future paths have been already computed for all planes for the next 20 minutes, and this information does not have to be recalculated.  Additionally, a collision avoidance can be handled immediately after it is detected the third time. Including collision avoidance inside collection detection will make the time required for Collision Detection slightly longer, as we may have to broadcast a small number of altered paths to see if the new paths will still produce a collision. However, this is will result in a very small increase in the time required for conflict detection. 
