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I.  Game Overview


“Hole 19” consists of a single miniature golf hole. The player, represented by a golf club (putter), must hit the golf ball using his putter into a hole located on the green.  In between the green and the player stands a Haunted House with 3 entrances; each entrance shoots the player’s ball to a different location on the green.  Throughout the course several obstacles appear to hinder the ball’s movement.  However, the obstacles can be used to the player’s advantage as well.  At the end of the game the program displays the number of strokes the player took.

II.  Game Mechanics

1.  In-Game GUI


The interface consists of a display showing the player’s stroke power.  A camera tracks the golf ball while it moves, but the player controls the rotation, zoom and angle of the camera perspective.  The player can also control the angle of his shot by rotating the putter using the mouse.

2.  Control Summary

Help Menu : All of the following commands can be displayed in-game using the F1 key.

Fog Mode : The F / G keys toggle fog mode on and off.  

Camera Rotation : The player controls the camera rotation in the X/Z plane using the left and right arrow keys.  The up and down arrow keys control movement along the Y axis while the space bar is held.

Camera Zoom : The player controls the camera zoom using the up and down arrow keys.

Putter Rotate : The player controls the angle of the putter by moving the mouse left to right or right to left while the left mouse button is held.

Power Swing : The player powers up his swing by holding the right mouse button down.  The HUD shows the amount of power – the higher the bar, the more powerful the shot.  Once the player release the right mouse button, the club hits the ball imparting upon it an initial velocity dependent on the power at the time the button was released.

3.  Game Elements

There are several different game elements used throughout the course: a golf ball, putter, obstacles, haunted house, entrances, and the final hole.  With the exception of the golf club, all of these game elements derive from the same shape base class.

4.   Physics


Hole 19 simulates realistic physics using vector and point objects.  Each moving entity on the screen contains three attributes: acceleration, velocity and position.  Every game time step update, each moving entity updates itself using the following formulas:

Position = Current position + Velocity * time step

Velocity = Current Velocity + Acceleration * time step

The game imparts various acceleration and velocity vectors on the ball depending on different events.  These events include the ball moving (friction), and ball colliding (inelastic collisions).  These vectors are summed to store one vector for each type. 

5.  Collision Detection

Whenever the ball collides with another object on the screen, a new velocity must be calculated and given to the ball depending on several things: Its initial speed and its angle relative to the normal of the surface at the collision point.  While the ball moves, the game constantly checks the ball’s direction against all of the objects in the scene.  If the ray starting at the ball’s current position and pointing in the direction of its velocity intersect with a plane created by any objects, the game goes into a set of tests to check; if the ray intersects not only the plane but also intersects within the boundaries of the object, the test returns the time it would take for the ball to hit the object.  If this time is within the current time step, then a collision occurs during this time step and the ball’s attributes update accordingly.

5.  Level Layout

The player begins facing a level of obstacles in front of a haunted house.  The player must enter the haunted house to reach the green – each of the three entrances of the haunted house place the player at a different position on the green.  With clever use of the obstacles, the player can putt his ball into the most benevolent entrance without unnecessary loss of strokes.

6.  Scoring

The player wins when he putts the ball into the hole.  The game tracks the number of strokes the player took to finish the course, and displays this as the final score (Lower scores are therefore better).

7.  Future Improvements

· More game elements / obstacles

· Improved buffering 

· Additional object types to collide against (cylinders, etc)

· Texture Mapping

· Shadows

· Gravity

· Multiplayer

· Additional Holes

