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A game needs to know when two things touch, such as a

character and a wall. The short answer is that the game

compares where objects are and where their edges are. It

checks if the edges overlap. If they do, the game decides a

collision happened. This comparison happens many times per

second.
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Every object in a game, like a character, a wall, or a ball, has a

position stored as a pair of numbers. These numbers tell the

game where the object is on the screen. For example, a

character might be at position (100, 50), meaning 100 pixels

from the left and 50 pixels from the top. The game updates

these numbers as objects move.
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Each object also has a boundary, which is a shape that marks

its outer edge. The boundary is often simpler than the object's

actual picture. The game uses these boundaries to decide if

two objects overlap. For example, a character might have a

rectangular boundary around it. The boundary helps the game

check collisions quickly.
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Collision detection means comparing the boundary of one

object with the boundary of another. If the two boundaries

overlap, the game says a collision happened. This comparison

is done using the position and size of each boundary. For

example, the game checks if the character's boundary overlaps

the wall's boundary. If yes, a collision is detected.
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The simplest boundary shape is a rectangle. Many simple

games wrap each object in a rectangle and check whether two

rectangles overlap. A rectangle is defined by its position and

its width and height. For example, a character might be a

rectangle of width 30 and height 50. The game then checks if

this rectangle overlaps with a wall's rectangle.
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To check if two rectangles overlap, the game compares their

edges on the screen. It checks if the left edge of one rectangle

is to the left of the other's right edge, and similarly for the top

and bottom edges. If all these conditions are true, the

rectangles share some area, and the game treats it as a

collision. For example, if a character's rectangle and a wall's

rectangle share any area, a collision is detected.

6



Circles are another easy boundary shape. The game checks

whether two circles are close enough that their edges touch or

cross. This is done by comparing the distance between their

centers to the sum of their radii. If the distance is less than the

sum, the circles overlap. For example, two balls in a game

might have circular boundaries, and a collision is detected

when they get too close.

7



Consider a character moving toward a wall. The character has

a rectangular boundary, and the wall has a rectangular

boundary. As the character moves, the game checks if the

character's boundary overlaps the wall's boundary. When they

overlap, the game detects a collision. For example, if the

character's rectangle touches the wall's rectangle, the game

knows the character hit the wall.
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A rectangle or circle around an object may not match its exact

outline. For example, a character with a complex shape might

be approximated by a rectangle that includes some empty

space. That is fine for simple games, because it is fast and

good enough. The game can still detect collisions reliably

without perfect accuracy.
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More detailed games can use complex shapes as boundaries

instead of simple rectangles or circles. These shapes might be

polygons that follow the object's outline more closely. This

gives a closer match to the real outline of an object. For

example, a racing game might use a polygon boundary for a

car to detect precise collisions with track walls.
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Finding a collision is only the first stage. The game first

answers the question: did the boundaries overlap? This stage

is called collision detection. It only checks for overlap and does

not decide what happens next. For example, the game might

detect that a character's boundary overlaps a wall's boundary.
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Deciding how objects react after a collision is a different stage.

After detecting a collision, the game might make the character

stop, bounce back, or lose health. This stage is called collision

response. Detecting the touch and calculating the response

are kept separate. For example, after detecting a collision with

a wall, the game might move the character back to the

previous position.
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A common mistake is thinking detection and reaction are the

same thing. They are two separate steps, and the game

handles them one after the other. First, the game detects the

collision by comparing boundaries. Then, it calculates the

reaction. For example, the game might first detect that a

character hit a wall, and then stop the character's movement.
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Another mistake is assuming the game always checks the

exact outline of every object. Simple games often use rough

boundaries like rectangles or circles instead. These are faster

to compute and good enough for many situations. For example,

a simple platformer might use rectangles for all objects, even

if their pictures are more detailed.
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A rough boundary can report a touch slightly early or late. For

example, a rectangular boundary around a character might

detect a collision before the character's visible edge actually

touches a wall. That is a known trade-off, not a bug, in simple

collision detection. It keeps the game fast and simple.
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Games compare object positions and boundaries to detect

overlap. Simple games often use rectangles or circles, while

detailed games can use complex shapes. Detecting a collision

and calculating the reaction are separate stages. For example,

a game first checks if a character's boundary overlaps a wall's

boundary, then decides to stop the character.
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