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How To Calculate Field of View In Photography

March 29, 2016 by Dan Carr
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length. When they do this in photographic terms, they're talking about horizontal
field of view in degrees, and whilst any lens will also have both a vertical and a
diagonal field of view, they are rarely talked about in relation to photographic

lenses.

The larger the field of view, the wider the lens is and the more of a scene you are
going to see with your camera. Telephoto and super telephoto lenses have very
small fields of view, just a few degrees, so they aren’t able to see very much of
the scene in front of them, although the compensating virtue is that what

they do see, is much larger in the frame. A wide angle lens for landscape
photography has a very small focal length, and therefore a large field of view

that lets you record broad landscapes in a single shot.

Equation For Calculating Angle of |
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Simple trigonometry will give us the equation:
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length)) * (180/1t)

Note: If your calculator is working in radians, you need the (180/m) part at the
end. if your calculator is working in degrees, you do not need that bit! If you
aren't sure... it will become pretty obvious when you run the equation as results

will be wildly wrong.

Equation for Calculating Linear Field of View

As well as calculating the angle of view, we can also use the same trigonometry
to calculate the field of view as a linear measurement, as long as you know the
distance to your subject, or, if you know the size of your subject and the focal
length you are going to use, it could tell you how far away from it you need to be
to get it to fill the frame. The units of measurement will be constant in the
equation, so if you use metres as your distance to subject, the linear field of

view will also be in metres.

Linear field of view = 2 (Tan (Angle of view/2) X Distance to
Subject)

Common Focal Lengths and Their Corresponding FOVs

Since the equation for field of view contains th rmines

the crop factor of a sensor, this is another way ¥y i -qrop
factor of a camera has on an image. The small¢
factor, and the smaller the field of view for a gi

included data for full frame field of view, as well as the three most common
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If you want to use the field of view equation on this page to calculate the field of
view for a sensor size other than the four that have been provided, you'll need to

refer to use this list of common sensor sizes and their crop factor.

Full frame 35mm (36mm sensor width)

Focal Length Field of View

15mm (Fisheye) 180.0

TMTmm 1171

14mm 104.3

16mm 96 7

24mm o
35mm

50mm
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100mm 20.4
150mm 13.7
200mm 10.3
300mm 6.9
400mm 5.2
500mm 4.1
600mm 3.4
800mm 2.6
1000mm 2.1
1200mm 1.7
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Focal length (35mm) Equivalent focal length Field of View
TTmm 16.5 ono

T4mm 21 c0s

16mm 24 o

24mm 36 oa

35mm 525 373

50mm 75 e

gomm 1275 _

100mm 150 13.5

150mm 295 oo

200mm 300 .

300mm 450 ie

400mm 600 3.4

500mm 750 o

600mm 900 S
800mm 1200

1000mm 1500 ‘
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Canon APS-C (1.6x) (22.5mm sensor width)

It must be noted here that Canon has actually used difference sensor sizes for
their APS-C cameras over the years. Since the sensor dimension does affect the
field of view, this should be taken into account in order to be 100% accurate. For
the data table below | have chosen to use the sensor width of 22.5mm because
this is the one that Canon seem to have stuck with for their own calculations,
and it is also the dimension that gives exactly a 1.6x crop factor. Whilst they do
have 22.3mm and 22.4mm sensor widths on the market as well, this minuscule
difference would not actually make any noticeable difference to your images,
but if you ran your own calculations for your own camera and found they did not
match my numbers, this will be the cause of the difference. It was the source of

some head scratching for me when | was figuring all this out myself!

Focal length (35mm) Equivalent foce

1Tmm 17.6

14mm 22.4 //.6
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24mm 38.4 50.2
35mm 56 35.6
50mm 80 254
85mm 136 15.1
100mm 160 12.8
150mm 240 8.6
200mm 320 6.4
300mm 480 4.3
400mm 640 3.2
500mm 800 2.6
600mm 960 2.1
800mm 1280 1.6
1000mm 1600 1.3
1200mm 1920 1

9 of 44 5/25/23,10:20 AM


https://adclick.g.doubleclick.net/pcs/click?xai=AKAOjssR2PiKSB8jYlmbTe_yumoG34sjxQLeL9n_hp4gjFztptUfrHQS0wvUEKmSzkhTOaauHlGQLX6s6qHfbZY5afO6aTco6TEKZpFx325ZSCz2Hvj9xZBKwYEVuV2_FDj-kRJhxpjQ6x_1RYdiPGK4nLttWikJK-UytHO1ivLJV6Ni_E9CklBgytSRVLKQgCc9CZAedmfeKSzvMMorrDpA9c7kW_Ei-KCYdcqgKGhuKs2ShSvqmJZkFNZ_Nn4XcYvdy4vr1mOtcmXYJgsfznLByOuVxWeM_Mkje0UTApzzpMhna-GDRnHHNL1MRCf19ufDFHKDl7obxGR4-LIVG9LjlkwYS5MgK48phPJkh3YvKl4DITmYwRQEA1EVnX8lCW0UAJ9tzDG4rpJAbJcemyQB_FGDac973VXtXb9ZWRZtKK7ah3SrColPFvf-2-GcXbPp_fDZukP5QeZf-nGCmJrHGqGvcRpe1UsqkGi1e4jK1zRCtCkfGXr82TdG4KQiCzQSBBVE-qKAVq_5__dm9YDq5ltuYq8ixul4SP78UC-ynT9SqN9wVO4O19YtTsGMHsbgGM3Fes7PXI7jLSgr_vIJVxMpIRBHRJkeJb6JXSvFQ0Vfcog8O6pmsFt_-KX2ZK2nk9REd7rbMWrGucRfEnvMQT1DxItKmiMw2U-8ASqbNWbQTZXEHSzPU4YMnFNLPsTmrpS4lTpXomaYKTI9jhSXdNQs0V_hjuXFl86DBtYSEor8NOJtE0AfYVvLXeXShScnPfdnVqt3jl46tSqdiqKEjQ8aPT9HxT14kZyHAO5le4aoboKYCz7pybGXVyCO0-IAdLdbwOZnp-lXHROGUVSGzg62MA-6z9SX_uCuJtpLKsFA9dnfuLfn-RvkgZUXn2wi5KV50cxmEpmHsU2_KoSUrDpYWUJ0lWlTQtYdvqcsXGOzHGdXATXKKx5PjeaHj4p5Ipa6jjVr577dM9bUrHyXa9buedsYiZzEVs7E9-t3Qk81GSlpEd0jMSS0MAzVcDJpDRTcu0B8z_QicrzH_Jf-vt-bQBTuTE1PlQAAKojanfsCgT-s8ekT3UGg0lGoAp1iLsGxul7c-2XeQ_GzsyOfuJwAElcv7rcY8pzHt3nyiA6jwAyxq5HGqufo4O-Du0KAa4LWL5hbYn40klH3j_Ql1yyHp3pIeyVEFGAzMnLAGR5FkuZWN_RM2RSSX15xzSfp8yrrk_fIjbkwGousC2vC9YHmb60XQVb9xcqRNg&sai=AMfl-YQYLtURRfiVpxKU7S486itm_RaUmlY07HLp9GOOnyI3d357DDKdBt07uJIaiksm5wWLDeH9PVT38QsH9XjhO-Q3OWnjMO6OTNeFnBk7K0ED3K-UwicwjuxDjNTQrK11mbK0B2qnMIOr9b2qTbYVTkPOUjhFiPtdRUSZBQ5wrds_ngQPDgS9ZRBEBXasBNlx_DQrPher5hWYl30XZnV_-6q6S9VFcCe35L1g5_TT9euFn2XHexeIQKyZ0lZPuSsB4gMH5Z2gRZR8Ts-L1QVy6zCxFD-Rhx5u33RAk_pjPvRgltFyeMG-jCB8NJE&sig=Cg0ArKJSzH9DeqVr7Mhv&cry=1&fbs_aeid=%5Bgw_fbsaeid%5D&urlfix=1&adurl=https://www.squarespace.com/website-design/%3Fchannel%3Ddisplay_programmatic%26subchannel%3Ddv360%26campaign%3D29078784%26subcampaign%3D366292329_556237560%26source%3D190555834%26utm_medium%3Ddisplay_programmatic%26utm_source%3Ddv360%26utm_content%3D
https://adclick.g.doubleclick.net/pcs/click?xai=AKAOjssR2PiKSB8jYlmbTe_yumoG34sjxQLeL9n_hp4gjFztptUfrHQS0wvUEKmSzkhTOaauHlGQLX6s6qHfbZY5afO6aTco6TEKZpFx325ZSCz2Hvj9xZBKwYEVuV2_FDj-kRJhxpjQ6x_1RYdiPGK4nLttWikJK-UytHO1ivLJV6Ni_E9CklBgytSRVLKQgCc9CZAedmfeKSzvMMorrDpA9c7kW_Ei-KCYdcqgKGhuKs2ShSvqmJZkFNZ_Nn4XcYvdy4vr1mOtcmXYJgsfznLByOuVxWeM_Mkje0UTApzzpMhna-GDRnHHNL1MRCf19ufDFHKDl7obxGR4-LIVG9LjlkwYS5MgK48phPJkh3YvKl4DITmYwRQEA1EVnX8lCW0UAJ9tzDG4rpJAbJcemyQB_FGDac973VXtXb9ZWRZtKK7ah3SrColPFvf-2-GcXbPp_fDZukP5QeZf-nGCmJrHGqGvcRpe1UsqkGi1e4jK1zRCtCkfGXr82TdG4KQiCzQSBBVE-qKAVq_5__dm9YDq5ltuYq8ixul4SP78UC-ynT9SqN9wVO4O19YtTsGMHsbgGM3Fes7PXI7jLSgr_vIJVxMpIRBHRJkeJb6JXSvFQ0Vfcog8O6pmsFt_-KX2ZK2nk9REd7rbMWrGucRfEnvMQT1DxItKmiMw2U-8ASqbNWbQTZXEHSzPU4YMnFNLPsTmrpS4lTpXomaYKTI9jhSXdNQs0V_hjuXFl86DBtYSEor8NOJtE0AfYVvLXeXShScnPfdnVqt3jl46tSqdiqKEjQ8aPT9HxT14kZyHAO5le4aoboKYCz7pybGXVyCO0-IAdLdbwOZnp-lXHROGUVSGzg62MA-6z9SX_uCuJtpLKsFA9dnfuLfn-RvkgZUXn2wi5KV50cxmEpmHsU2_KoSUrDpYWUJ0lWlTQtYdvqcsXGOzHGdXATXKKx5PjeaHj4p5Ipa6jjVr577dM9bUrHyXa9buedsYiZzEVs7E9-t3Qk81GSlpEd0jMSS0MAzVcDJpDRTcu0B8z_QicrzH_Jf-vt-bQBTuTE1PlQAAKojanfsCgT-s8ekT3UGg0lGoAp1iLsGxul7c-2XeQ_GzsyOfuJwAElcv7rcY8pzHt3nyiA6jwAyxq5HGqufo4O-Du0KAa4LWL5hbYn40klH3j_Ql1yyHp3pIeyVEFGAzMnLAGR5FkuZWN_RM2RSSX15xzSfp8yrrk_fIjbkwGousC2vC9YHmb60XQVb9xcqRNg&sai=AMfl-YQYLtURRfiVpxKU7S486itm_RaUmlY07HLp9GOOnyI3d357DDKdBt07uJIaiksm5wWLDeH9PVT38QsH9XjhO-Q3OWnjMO6OTNeFnBk7K0ED3K-UwicwjuxDjNTQrK11mbK0B2qnMIOr9b2qTbYVTkPOUjhFiPtdRUSZBQ5wrds_ngQPDgS9ZRBEBXasBNlx_DQrPher5hWYl30XZnV_-6q6S9VFcCe35L1g5_TT9euFn2XHexeIQKyZ0lZPuSsB4gMH5Z2gRZR8Ts-L1QVy6zCxFD-Rhx5u33RAk_pjPvRgltFyeMG-jCB8NJE&sig=Cg0ArKJSzH9DeqVr7Mhv&cry=1&fbs_aeid=%5Bgw_fbsaeid%5D&urlfix=1&adurl=https://www.squarespace.com/website-design/%3Fchannel%3Ddisplay_programmatic%26subchannel%3Ddv360%26campaign%3D29078784%26subcampaign%3D366292329_556237560%26source%3D190555834%26utm_medium%3Ddisplay_programmatic%26utm_source%3Ddv360%26utm_content%3D

How To Calculate Field of View In Photography https://shuttermuse.com/calculate-field-of-view-camera-lens/

Micro Four Thirds (2x) (22.3mm sensor width)

Focal length (35mm) Equivalent focal length Field of View
TTmm 22 78.6
14mm 28 65.5
16mm 32 58.7
24mm 48 411
35mm 70 28.8
50mm 100 20.4
85mm 170 12.1
100mm 200 10.3
150mm 300 6.9
200mm 400 5.2
300mm 600 o
400mm 800
500mm 1000 ‘
\
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17000mm 2000 1.0
1200mm 2400 0.9
Dan Carr

Professional photographer based in Yukon, Canada, and founder of Shutter Muse. His editorial
work has been featured in publications all over the world, and his commercial clients include
brands such as Nike, Apple, Adobe and Red Bull.
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Gura Gear Kiboko City Commuter 18L — The Perfect Camera Bag
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12 thoughts on “How To Calculate Field of View In Photography”

Ernie
March 19, 2019 at 5:03 pm

Thanx for the math. Can the view angle and/ or field of view for fish-eye
lenses both rectilinear and circular image types also be calculated? It is
my understanding the formulas are more complicated.

| am interested because | have two fisheye Zuiko lenses from OM-2 & 4
cameras which | would like to use with adapter on Panasonic G 85 or
Canon M 50. Can you help? TIA

Reply

Dan Carr
March 21, 2019 at 4:53 pm
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| would imagine that is more complicated but I'm afraid I'm not sure.

Reply

michael Ardis
May 5, 2019 at 11:44 am

Field of View. How many feet both horizontally and vertically in FOV using
a 2000mm lens at 800 yards? | am trying to decide if | want to spend the

money on a Nikon that comes with that lens.

Reply

Dan Carr
May 6, 2019 at 6:43 pm

I'll be honest Michael, | don’t have time to lea

was to create a resource for people to calg

equations you need are right here on the y

in (&
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S.B.
August 30, 2019 at 10:59 am

your FOV table is wrong. i think you took 36mm width instead of the
diagonal.
=2*ARCTAN(SQRT(24"2+36"2)/(2*"focallength”))*(180/PI())

Reply

Dan Carr
August 30, 2019 at 4:46 pm

As far as | can tell, it is correct. | just plugged some values into other
online FOV calculators and the FOV calculator in the most popular
photography iPhone app and all got the same answers that are in my

table. 36mm is the width of a full frame sensor.

Reply

Kay Warren
January 5, 2020 at 9:35 am
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little feedback. Please understand that | don't necessarily have the right
language to ask the right questions. What | was really looking for is a way
to know what general lens size to use to get a "how large a field of view.
The math is helpful, but really not intuitive, especially if your last
experience with higher math was 30+ years ago. What was a very useful
visual for demonstrating angle of view is the first illustration you had,
namely, the "topdown” view of the camera with cones coming forward in
different colors. A visual chart or series of charts showing an object at
say 200 yards, with the focal point in the center, and a second overlay on
top of that showing how much distance to the front & back of the focal
point remains in focus relative to the aperture would be ideal. | realize
you are probably laughing out loud at this, & don't have anywhere near
enough time for a project of that size, & probably even less inclination to
actually do it, but it would be enormously helpful, and a lot more visually

intuitive. Thanks so much.

Reply

Dan Carr
March 1, 2020 at 12:58 pm
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Thanks for the suggestion Kay. | like the idea, but there are many phone
apps out there that offer this already, and they do a better job than |
could ever do. | would suggest buying the app called "PhotoPills” it has
angle of view and depth of field calculators in it and it's a great app for

many things related to photography.

Reply

4CardsMan
May 7, 2020 at 1:32 pm

| need to shoot down on a square card table, 35 inches on each side
(including margins) at a distance of about 1 meter. | am using a
Panasonic G6 with the 14-42mm kit lens set at 14mm. Online calculators
using the formula FOV (rectilinear) = 2 * arctan (frame size/(focal length
* 2) indicate that the 14mm focal length should cover 35.14 inches in the
vertical dimension at a distance of 41 inches. When | actually tried it, |

had to be at least 11 feet back from the table. What gives?

Reply

Max Henkart
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| would check that your camera is in full output. If you use are using a
smaller output resolution, your FoV will be cropped. The frame size

input will be smaller.

Note that this equation HSize/2=f*Tan(FoV/2) is inaccurate if your DSLR
lens has >1% distortion. So, it shouldn’t be used for lenses like the
Canon 1Tmm-22mm and most <15mm EFL 35mm-format type lenses.
The G6 14mm has ~5% distortion.

The equation with distortion is quite a bit more complicated, so even
apps like PhotoPills haven't modelled it. It has 4 variable coefficients
and an additional SIN function. Here is a calculator which extends to
lenses with distortion:

https://commonlands.com/pages/fov-calculator

Reply

Dan Carr
May 18, 2021 at 3:05 pm

Thanks Max! Interesting stuff. Thanks fol

Reply
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Faz
November 30, 2020 at 9:51 am

How about a compact camera such as Olympus tg4 and tg5

This website may contain affiliate links. If you buy something through one of these

links, we might make a small commission.
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