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Character Description 

This game involves two characters that have a variety of different behaviors and attributes. The first AI character, named Ralph, looks like this:


And the second one, which can have up to 20 instances (clones) at any given time, is called Timmy:


Let’s talk about Ralph. Ralph’s velocity increases every time he eats a clone of little Timmy. Ralph enjoys eating dots and has an urge to eat Timmy. When he’s not eating Timmy, he’s usually wandering around his world (playing screen), following a path while carefully avoiding obstacles, or accidentally bouncing off of weird shapes that happen to appear out of nowhere (or created by us with the click of our mouse)!

Timmy is randomly assigned a color and radius (based off of some predefined amount) at his birth and comes in 2 forms, filled with color and unfilled. Timmy is filled when he is not being chased by Ralph. However, as soon as Timmy notices that Ralph chasing him, he turns white as a “ghost” and runs away. 
Timmy is very hungry, and is usually wandering around looking for a nice new field in which to eat some grass. As soon as he knows where a grazing field is (or whenever we create one), he wanders on over to our field and eats happily (wanders really slowly) until he’s full and leaves the field.  While Timmy is in the field, Ralph won’t come after him, because he can’t figure out how to get past the magical invisible fence around the field.
Every time Timmy gets eaten, the score, quantity eaten, and quantity remaining updates on our screen. The amount of increase to the score is relative to the size of Timmy. The larger Timmy is, the larger the amount that is added to the score. We also keep track of how many times Timmy has been eaten and how many clones of Timmy are currently alive. Finally, we keep track of Ralph’s life span via a timer in the lower right hand corner.

Game Controls
· Left mouse click = move Ralph to point on map using collision avoidance

· Right mouse click = plot a path point at the current location and draw a line to it, or create our path if we don’t have a previous point continually clicking  the left mouse button will add more points for Ralph to visit (using collision avoidance of course)

· Left clicking after a path has been created will cause Ralph to start following this path

· <Shift> + Left mouse click = plot one endpoint of our line at the current mouse location. Continually clicking draws lines to the new points. These lines cannot be crossed by Ralph or Timmy at any time. If Ralph is directed to go to a point, but there is a line in his path, he will try to avoid it while still traversing his path. There is also a limit to the number of lines we can create.

· <Ctrl> + Left mouse click = plot one endpoint of our safe zone (grazing field) at the current mouse location. Clicking twice will plot the opposite corner of the safe zone and cause it to be drawn to the screen. Ralph cannot enter the safe zone, and he avoids it when traversing a path or going to a location. If he happens to hit it, (usually as a result of getting too excited when chasing Timmy) he will bounce off.
· “w” = toggle Ralph’s ability to wander aimlessly

· “c” = toggle Ralph’s natural desire to chase Timmy

· “+” = rotate Ralph counter clockwise

· “-“ = rotate Ralph clockwise

· “Esc” = leave Ralph, Timmy, and our game world
Big Dot State Transition Diagram (Ralph)
The following is a description of each of the possible states that Timmy can be in at any given point in time:

· Chase

· We are chasing Timmy with collision avoidance

· Wander

· We are aimlessly moving around

· Follow path

· We have created a path for us to follow and are currently traversing the path with collision avoidance

· Move to location

· We have set our destination on one point and are traveling there with collision avoidance

· Avoid Obstacle

· We are currently moving to a temporary destination to get around a certain obstacle. We will return to our previous state upon our arrival at our temporary destination, if no new condition presents itself.
· Bounce

· We are currently bouncing off of an obstacle that we couldn’t avoid. We will bounce off the obstacle and change our orientation to that of the reflection of angle of impact. After we bounce we will return to our previous state if no new condition presents itself.
	State /
Condition
	Chase
	Wander
	Follow path
	Move to location
	Avoid Obstacle
	Bounce

	Enemy found
	…
	Chase
	…
	…
	Chase
	Chase

	No Enemy found
	Wander
	…
	…
	…
	Wander
	Wander

	Collision predicted
	Avoid Obstacle & Chase
	…
	Avoid Obstacle & Follow Path
	Avoid Obstacle & Move to location
	…
	Avoid obstacle

	Avoid Obstacle
	Wander/ Chase
	Wander
	Avoid Obstacle
	Avoid Obstacle
	…
	Avoid Obstacle/ Move to location

	Collision occurrence
	Bounce & Chase
	Bounce & Wander
	Bounce  & Follow path
	Bounce & Move to Location
	Bounce &
Avoid Obstacle
	…


The above conditions result when the following requirements are fulfilled:

· Enemy Found
· Enemy is within our chase range 
· No Enemy found
· Enemy may or may not be present. If they are present, they are outside of the chase range.
· Collision predicted
· We detect collision with a collidable line that is in our path to our destination
· This can apply to:
· Following a path
· Moving to a location
· Chasing behavior
· Avoid Obstacle
· We have moved or are moving to a point that clears the current obstacle we are concerned with.
· Collision occurrence
· We have actually collided with a collidable line 
Small Dot State Transition Diagram
The following is a description of each of the possible states that Timmy can be in at any given point in time:
· Flee
· We are fleeing from Ralph, with no collision avoidance (we’re in a panicked state)
· Wander

· We are aimlessly moving around

· Directed Wander
· We are meandering towards our destination (most likely a grazing area)

· Graze
· We are aimlessly moving around very slowly (to simulate eating)

· Bounce

· We are currently bouncing off of an obstacle that we couldn’t avoid. We will bounce off the obstacle and change our orientation to that of the reflection of angle of impact. After we bounce we will return to our previous state if no new condition presents itself.
· Ghost

· We are in a panicked state, display as unfilled dot

· Filled

· We are in a normal state, display as filled dot

	State / Condition
	Flee
	Wander
	Dir. Wander
	Graze
	Bounce
	Ghost
	Filled

	Enemy found
	…
	Flee & Ghost
	Flee & Ghost
	…
	Flee & Ghost
	…
	Ghost

	No Enemy found
	Wander/ Dir. Wander
	…
	…
	…
	Wander/ Dir. Wander/ Graze
	Filled
	…

	Safe Zone Created
	…
	Directed Wander
	N/A
	N/A
	Wander/Flee
	…
	…

	Enter Safe Zone
	Graze
	Graze
	Graze
	N/A
	Graze
	Filled
	…

	Exit Safe Zone
	N/A
	N/A
	N/A
	Wander
	Wander
	N/A
	…


The above conditions result when the following requirements are fulfilled:

· Enemy found
· Ralph is within our fear range

· No Enemy found

· Ralph is outside of our fear range

· Safe Zone Created

· We draw a safe zone

· Enter Safe Zone

· Safe Zone must be created 

· Timmy passes into the boundaries of our safe zone

· Exit Safe Zone

· Safe Zone must be created 

· Timmy must be leaving the safe zone

