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Suppose you are a game dev and you want to implement an enemy tower that senses the position of 

the hero and fires at him.  How do you accomplish this?  Here’s a picture of the situation. 

 

 

Your tower needs to fire at an angle determined by the horizontal position of the hero. 



This can be solved with simple high school geometry.  The height of the tower is constant, so the only 

changing variables are the horizontal distance from the character to the tower and the angle at which 

the tower fires. 

Let’s analyze this situation with a simple right triangle (a triangle with one right angle). 

 

A simple right triangle can be used to help analyze the situation. 

The height of the tower is constant, so call it h.  The variables are the horizontal distance between the 

base of the tower and the sprite, d, and the angle that the tower should fire at, t. 

From Trigonometry, we know that the tangent of an angle is defined as the ratio of the opposite side (h) 

to the adjacent side (d). 
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The CPU can give us the value of d with the following pseudocode: 

d = abs_val( hero.pos_x – tower.pos_x), 

and thus, d is known. 

To figure out the angle t to fire at, we just need to remember some Trigonometry.  We know from (1) 

that 
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But we don’t care about the TANGENT of the angle t, we care about the angle t itself.  How do we find 

it?  We simply do the inverse operation of the tangent to both sides of equation (2), also known as the 

arctangent. [It is extremely important to note that the inverse of tangent is by no means equal to the 

cotangent or reciprocal of tangent.] 

We have: 
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Notice that taking the arctangent of both sides in the second line of (3) essentially “cancels” the arctan 

and tan functions, allowing you to obtain the angle t.  This implies that the inverse trigonometric 

functions (arctan, arcsin, arccos) are nothing more than angles. 

Most programming languages have an arctan(y,x) as a built-in function in the math library, so it should 

be easy enough to get documentation on the function and implement it into your game. 

I hope this was interesting and useful for some people, and obviously the situations can get trickier, and 

I don’t mind elaborating with a follow-up article if I get enough positive feedback and/or questions. 


