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Overview


The Arrivo Golf game is a themed mini-golf game. The basic premise of the game is that the player must use keyboard and mouse-based controls to guide the golf ball to the hole through a variety of obstacles. The game has a medieval theme.

Game Elements


The basic game elements visible to the user are a golf ball, a golf club, and a hole. The golf club should be easily manipulated and have the option of a fine granularity adjustment. The golf ball is the centerpiece of the game since it will interact with the golf club, obstacles, and the hole. 

In addition to these fundamental elements, the themed nature of this game entail the presence of a drawbridge and hills. The drawbridge is a ramp from the entrane of the castle over the moat. As such, the drawbridge enables the player to potentially skip several obstacles if used correctly. If a ball heads for the drawbridge at the correct velocity, an extra lift is provided due to the angle of the drawbridge. In the hill, there is a track that can carry the ball along through a predetermined path. The track originates at a trough where the ball is propelled if properly launched from the drawbridge. Moreover, a “win” screen must be included in the implementation to provide adequate feedback to the user upon a win condition. 



Interface and Progession

We maintain the control structure in the guidelines consisting of:

Up/Down arrow keys: zoom in/out

Left/Right arrow keys: rotate camera and club around golf ball 

Left Mouse Button and mouse up/down: swing club

The left/right arrow keys rotate both the point of view and golf club in synchronization, so that from the user perspective the club is still in the same position relative to the viewer.  The left mouse button and mouse left/right keep the view the same, rotating the club within the current view.

The biggest change is to the swinging interface, where mousing down pulls back the club, and mousing up moves the club forward, so that to hit the ball the user clicks and holds the right mouse button, swings back and then forward to hit the ball by mousing down then up.  The power of the swing is determined by the amount of which the club is pulled back before swinging, i.e., distance mouse moved down.  

Progression in the single course is relatively simple.  The user begins at a start point.  The user then uses the controls to adjust the angle of the view and/or club, and then the swing controls to hit the ball.  The ball obeys a realistic physics engine as it travels, ending up at some new point on the course.  The user continues hitting the ball until either the hole is reached.

Game Mechanics

Camera


While the golf ball is stationary, the camera will be positioned above it at a 45 angle (or something close to it).  The user has the ability to rotate the camera and to zoom in or out, but the ball always remains in the center of the window.  When the player swings, the camera remains stationary, showing the club’s movement, until it makes contact with the golf ball.  The camera will then return to viewing the stationary ball from some arbitrary angle and distance, and the user will again be able to rotate and zoom.

Interface


There is no special interface for this game.  All the information that the player needs is conveyed through the graphical window.  When the player rotates the club or moves it backwards or forwards, the resulting motion is displayed on the screen immediately, so there is no need to provide any additional information.

Control Summary


For moving the club, the user has two modes.  Left arrow key movement rotates clockwise and right movement rotates counterclockwise.  There are no limits on rotation, so the club can circle all the way around the golf ball.  By clicking the left button, the user can swing the club.  Downward movement draws the club back, and upward movement swings it forward.  There are limits on both how far forward and how far backward it can go.


To zoom in or out, the player uses the up and down arrow keys.  There are no limits to how close to and how far away from the golf ball the camera can get.

Physics


At the beginning of each turn, the golf ball is at rest.  The game is played in a three-dimensional coordinate system.  As with the previous game, object movement is based on the laws of motion.  There is a list of forces that are acting upon the golf ball at any particular moment.  The acceleration is determined by the sum of those forces.
The player uses the club to hit the golf ball; they have the ability the select the angle of the hit and the velocity of the club.  Velocity is determined by the distance that the user pulls the club back before swinging it.  The user is not able to move the club vertically, so it always hits the golf ball at the same vertical location, slightly below the middle.  Upon impact, the motion of the ball is determined by the force applied by the club.  If the vertically upward component of that force is stronger than gravity, than the ball will move through the air; otherwise, it will roll along the ground.


Other than the force applied by the club, there are four other forces that can act on the golf ball:

· Gravity acts at all times.  It always pulls directly downwards and the magnitude of the force is constant.

· Friction works only when the golf ball is on the ground or in contact with some solid.  The direction of friction is opposite to the direction of motion.  The magnitude of the frictional force is equal to the magnitude of the normal force multiplied by the frictional coefficient for the surface.

· The normal force also works only when the golf ball is on the ground.  The direction is perpendicular to the ground.  The magnitude is determined by the second law of motion (F=ma); the normal force has the magnitude necessary to balance out gravity.

At a point, the forces acting on the golf ball are summed, the acceleration is calculated, and the ball moves with the adjusted velocity for some time interval, after which the process repeats.  The time intervals will be small enough that the motion appears smooth.


Because the game includes friction and air resistance, which always act in opposition to motion, the golf ball is guaranteed to stop moving eventually.  Once this happens, the golf club will reappear and the user will have a chance to swing again.  


In the future, we may be able to improve the physics engine by adding a wind force as well.  This would offer the possibility of future graphical enhancements (ripples on the water, for example).

Collision Detection


The collision of the golf club and golf ball is a special case; it can be determined simply by measuring the distance between the two.


When the golf ball is in motion, there is the possibility of it colliding with the ground or any of the stationary objects on the course.  Because these objects are represented by planar shapes, circular collision detection is no longer adequate.  Instead, collisions will have to occur whenever the golf ball moves within one radius of any plane.  When a collision is detected, then the normal force and frictional force will apply to the ball.  If the ball bounces, then those forces stop acting upon the ball immediately, of course.  If the ball has a small enough kinetic energy on impact that it does not bounce, but instead starts rolling along the ground, then friction and the normal force will continue to be present.  There is also a method for determining whether the golf ball has entered the cup based on its location.

Level Layout

The level begins with the player inside a small castle.  After maneuvering around some minor obstacles, the player must hit the ball over the moat via the drawbridge.  The drawbridge constantly opens and closes on its own, so making a shot that does not bring the ball right back into the castle (or into the moat) can be a challenge.  The player can attempt to use the partially raised drawbridge to launch the ball into a funnel in the back hills that will bypass some obstacles.  If the player misses the funnel, the ball will roll back down the hill into the moat.  If the player makes it across the moat, but not into the funnel, they will have to get past some spinning paddles that are positioned to knock the ball out of it’s path.  Once past these, the player has a pretty clean shot at the hole.

