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Design Description


There were very few changes made to the high-level design from project 2. Much of the game’s control is centralized in the file OpenGL.cpp. This file contains the main driver, various display functions, and instances of other objects. It has a Timer, a Camera, a CueStick, a Room, and a pointer to an array of Balls. In project 2, there was only one ball in the Room and it was a singleton. Now there are 16 distinct balls including the cue ball. Room has an array of Balls and an array of Triangles. Ball has a Tuple (essentially a vector), representing the position of its center. Triangle has three Tuples, representing the positions of its vertices. Collision is closely related (but not in a “has” or “is” sense) to Room and Triangle, as it is used in both to detect collisions between Balls and Triangles, and between different Balls. In project 2, there were no Ball-to-Ball collisions implemented; now there are. Path is similarly related to Ball, as Ball travels along a Path, but does not necessarily “have” one. Collision and Path both have Tuples. CueStick, Camera, and Timer singletons, as there will only be one instance of each in our game, but they need not be global. Ball is no longer a singleton as it was in project 2.

Test Plan and Results


The majority of our physics engine had already been extensively tested in project 2. The main testing that needed to be done with this game was the ball-to-ball collisions. Our initial testing involved a very primitive pool table: no pockets, just a box without a top. We started with two balls, one of which could be hit by the cue stick. The first step was collision detection, where the cue ball will stop when a collision is detected with the other ball. The next step was collision response from the cue ball, then collision response from both balls. The final step was achieving a realistic transfer of momentum between the balls. Testing was done with many balls at the same time. The best way to get feedback on testing was to simply watch the results and judge whether it looks realistic. This was especially the case when we implemented angular momentum. There was one specific instance where we forgot to reverse the angular momentum when a ball hits a wall, and the ball would keep rolling back into the wall after collision. These types of bugs are best found simply by playing the game and watching the physics carefully.

Known Bugs

A bug that was leftover from project 2 and still unresolved is that when the user right-clicks without dragging the power bar, the cue stick will disappear and the player will not be able to hit the ball until the next re-rack. The source of this error is unknown. It is easily avoidable if the user always hits the ball whenever a right-click is made.


A possible bug occurs at the end of a turn when the balls are stopping. Sometimes they appear to stop prematurely, as if the epsilon value for stopping were too large. However, this may not be the case, as usually when this happens there are multiple balls that all seem to stop at the same time. It may have to do with specifically stopping the cue ball. This is a minor bug as it is not easily noticeable and does not have a significant effect on game play.


When returning the cue ball after a scratch, there is no delay until the next turn, or until all the other balls have stopped. When the cue ball is sunk, it returns to its starting position immediately. This is a significant problem, as it can then interact with other balls that are still moving. This could be easily fixed in future versions of the game. All that needs to be done is to wait until all the balls are stopped to replace the cue ball.


Another bug that could also be considered a feature is that when moving the cue ball manually around the table, there are no collisions detected. Thus, the cue ball can be placed halfway inside the edges of the table, inside other balls, inside the cluster of balls before the break. While this is not realistic, it provides the advantage of not interfering with other balls while moving the cue ball, and not making the player navigate around other balls while trying to go through them to a specific location.

Future Enhancements


One possible future enhancement to the game is 3-dimensional ball movement. This would allow for trick shots like jumping the cue ball, and more realistic ball-sinking. 

Another possible enhancement is user-imparted angular velocity (English!). This would first be implemented with simple top-spin or back-spin. Sideways spinning could also be added to allow for curving shots and interesting effects on the other balls that are hit. The interface for this could be fairly simple. The user could decide precisely where on the ball the cue stick strikes it, and from what angle (horizontal and vertical).

Regulated game play could also be implemented as an option. For example, there could be a number of different games like 8-ball, 9-ball, cutthroat, and others that can be chosen for rules to be automatically enforced. To stick with our goal of giving the user as much freedom as possible, the default would be bare-bones pool with no rule enforcement whatsoever. Adding more variations to the game could also improve game play.

Allowing the user to adjust game parameters like table size, degree of friction from the felt, etc. could also be implemented.

