The Security Cameras

The Problem:

A new Art gallery has circular rooms off a spiral staircase.

The rooms need to be completely supervised by security cameras on the walls.

Obviously, the fewer the cameras needed, the lower the cost and the easier the supervision.

The gallery manager is currently looking at cameras with an angle of view of 600.
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Can you advise her on how many cameras will be needed for each room, and how they should be arranged?

Another Security company offers cameras with an angle of view of 800.

Will there be any advantage in using these cameras instead of the previous ones?

Hint: 
Look at the angle “at the centre”…

Solution:

The gallery will need 3 cameras.

The wider view cameras offer no advantage – the gallery will still need 3 cameras.

This involves either careful drawing, or the ‘Angles in a Circle’ theorems.
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Fig 1 shows that the camera ‘angle of view’ of 600 at the circumference gives an angle of coverage at the centre of the circle of 1200 .

It now becomes clear that we will need a total of 3 cameras in order to provide 3600 of coverage altogether. Figs 2 and 3 show one way of arranging the 3 cameras.

It is rather unexpected that it doesn’t much matter where we place the cameras, as long as we direct their angle of view correctly, so that the 3 angles of 1200 don’t overlap…
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Even with the 3 cameras mounted on the same bracket, as shown to the left, the 3 angles of view (adding up to 1800) will effectively cover the entire circumference of the room, as long as the cameras are pointed correctly.

The wider angled camera (field of view 800) gives 1600 coverage at the centre of the room, but we would still need 3 of these cameras to provide the full 3600 that we require. 

So there is no advantage in wider angled cameras until we get to 900, when we would only need 2 cameras, instead of 3.

