How to Use a CCTV Field of View Calculator for
Smarter Camera Placement

When | started designing CCTV systems, | made the same mistake over and over. | would pick
a camera, mount it wherever seemed reasonable, and hope for the best. Sometimes the image
looked great. More often | ended up with blind spots, faces too small to identify, or a hallway
that looked like a funhouse mirror. The problem was simple: | was guessing the field of view
instead of calculating it.

That is where a cctv field of view calculator becomes more than a convenience. It is the
difference between a system that works on paper and one that works on site. The tool does the
math for you, but you still need to understand what the numbers mean. Let me walk through
how to use one properly, based on real installs and the mistakes | have seen along the way.
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What a Field of View Calculator Actually Tells You

Every camera has a lens, and that lens projects a cone of vision onto the sensor. The width and
height of that cone at a given distance is the field of view. A calculator takes three inputs: the


https://www.youtube.com/watch?v=8ZTWoyaF7PI
https://www.youtube.com/watch?v=8ZTWoyaF7PI

sensor size, the lens focal length, and the distance to the object. It outputs the horizontal and
vertical viewing angles, plus the actual width and height of the area you will see at that
distance.

Say you have a 2.8mm lens on a 1/2.8 inch sensor. At ten metres you might cover a width of
about fourteen metres. That is great for a wide parking lot but terrible for a doorway where you
need to read a face. Switch to a 12mm lens on the same sensor, and your width drops to about
three metres. Now you have detail, but you might miss someone walking past the edge of the
frame. The trade-off is constant, and a cctv field of view calculator makes that trade-off visible

before you drill a single hole.

Sensor Size and Why It Matters More Than You Think

Not all sensors are the same. A 1/3 inch sensor gives a narrower field of view than a 1/2 inch
sensor at the same focal length. That sounds backwards until you remember that the sensor is
the film plane. A smaller sensor crops the image, effectively magnifying it. When [ first started,
| assumed a 4mm lens always gave the same angle. It does not. The camera angle depends on
the sensor size just as much as the lens.

Most IP cameras from major brands like Hikvision, Dahua, and Axis Communications list their
sensor size in the datasheet. If you are designing a system, get that number. A calculator that
does not ask for sensor size is giving you rough estimates at best. The difference might be ten
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or fifteen degrees of horizontal view, which can mean missing a critical corner or having to add
another camera.

Lens Choices: Fixed Versus Varifocal

Fixed lenses are cheap and simple. You buy a 2.8mm, mount it, and that is your field of view
forever. Varifocal lenses let you adjust the focal length on site, usually between two limits like
2.8mm to 12mm. That flexibility is gold when you are not sure exactly what you need until you
see the real scene.

| have installed both, and | lean toward varifocal for most indoor spaces. You can set the lens
to a wider angle during rough installation, then zoom in once you see the monitor. The catch is
that varifocal lenses are physically larger and more expensive. For a large deployment where
every camera is the same position, fixed lenses save money and installation time. Either way,
run the numbers in a cctv field of view calculator before you order. You might find that a fixed
6mm covers your monitoring area perfectly and saves you the cost of varifocal adjustments
you never use.

Resolution and Pixel Density: The Practical Limit

Wider field of view means fewer pixels per metre. That is the resolution trade-off. A 2MP
camera covering a fifteen metre wide area gives about 133 pixels per metre. That might be
enough to see a person walking, but it will not capture a licence plate or a face clearly enough
for identification. For that you need at least 250 pixels per metre, and some standards
recommend 500.

Pixel density is where a calculator saves your reputation. Input the camera resolution and the
field of view width, and it tells you the actual pixels per metre. If the number is too low, you
either move the camera closer, use a narrower lens, or step up to a higher resolution camera. |
have seen too many systems where someone installed a 4MP camera on a 2.8mm lens
expecting magic. The 4MP helps, but the field of view is still so wide that the detail is spread
thin. A calculator shows you that before you buy.

PTZ Cameras and the Zoom Fallacy

PTZ cameras are wonderful for covering large areas with one unit, but they are not a substitute
for proper field of view planning. People often think they can mount a PTZ camera in the corner
of a warehouse, set it to a wide angle, and zoom in when something happens. The problem is
optical zoom versus digital zoom.



Optical zoom uses the lens to magnify the image. Digital zoom crops and enlarges pixels,
which reduces resolution. A PTZ camera with a 10x optical zoom can give you a tight view of a
far object, but only if you are looking in the right direction when the event occurs. If the camera
is panning away, you get nothing. For critical areas, fixed or varifocal cameras with carefully
calculated field of view are more reliable. Use the PTZ for situational awareness, not primary
identification.

Practical Steps for Using the Calculator

Here is the workflow | follow on every site survey:

1. Measure the distance from each planned camera mount to the farthest point in the
monitoring area.

2. Note the sensor size of the camera model you plan to use. Check the datasheet.

3. Try two or three lens focal lengths in the calculator and note the horizontal width at
the target distance.

4. Check the pixel density using the camera's resolution and the calculated width.

5. Adjust the camera placement or lens choice until you have adequate detail
everywhere you need it.



That routine takes maybe ten minutes per camera, but it saves hours of rework. | once installed
twelve cameras in a retail store using this method. Every camera covered exactly the area we
planned, and the client only needed one reposition after seeing the live feed. Without the
calculator | would have been back on a ladder three times.

Common Mistakes to Watch For

The biggest error is ignoring the distance to object. A wide lens at five metres gives a very
different picture than the same lens at twenty metres. Always input the real distance, not an
average. Another mistake is forgetting that the field of view is a cone, not a rectangle. The
corners of the image are farther from the lens than the centre, so detail falls off faster than you
expect. High pixel density at the centre does not guarantee usable images at the edges.

Also, do not trust the manufacturer's stated angle without verifying. | have seen Hikvision and
Dahua datasheets list angles that assume a 1/1.8 inch sensor when the actual camera uses a
1/2.7 inch sensor. The difference can be ten degrees or more. Always calculate from the
sensor and lens, not from the marketing page.
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Final Thoughts

A field of view calculator is not a magic bullet. It is a tool that turns guesswork into geometry.
When you pair it with real knowledge of lens focal length, sensor size, and pixel density, you



can design CCTV system design that actually works on day one. Whether you are specifying a
single camera for a small office or a hundred for a warehouse, the process is the same.
Measure, calculate, adjust, verify. Skip the calculation step and you are gambling with the
client's security.

| have been on both sides of that gamble. | learned the hard way that a camera placed by eye is
a camera that will need to be moved. These days | never mount a camera without running the
numbers first. The calculator is free, it takes minutes, and it saves you from the walk of shame
back to the ladder.



