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The Bryce Camera 
 

The Bryce camera is an ideal camera without flaws. It features a 
rectilinear “zoom lens” with a wide range from wide angle to 

telephoto lens and some controls, and can crop parts 
 
FOV (°) 

FOV stands for Field of View or Field of Vision. This is a confusing term because the field of 
view is often defined as the width in metres of the scene in a particular distance from the 
camera captured with a lens with a specific focal length. Others define it as an angle of view in 
the horizontal direction. 

In photography, FOV is usually referred to as AOF, which is the Angle of Field and measured 
in degrees (°). For lenses, the angle given is measured diagonally, from one corner to the 
opposing one; e.g. from the upper left to the lower right corner. 

Working with Bryce, we are mostly interested in the AOFh, the horizontal angle of field. 
Assuming a mainstream 35 mm SLR (single-lens reflex) camera, the aspect ratio of the film is 
2:3; 24 mm high and 36 mm wide, the diagonal is 43.267 mm. The “film” in the Bryce camera 
has another aspect ratio, namely 3:4. We can assume the “film” size being 27 mm high and 36 
mm wide which gives a diagonal of 45 mm. The aspect ratio the camera assumes is indepen-
dent of the documents aspect ratio. 

The angle entered into the FOV field of the Bryce camera is the angle in the diagonal and the 
aspect ratio 3:4. In this aspect ratio, the diagonal is 1.25 times longer than the width; or, the 
other way around, the wide side is only 80% as wide as the diagonal. 

Therefore, the resulting horizontal angle of view is only 80% of what was entered into the 
FOV field. In order to get the horizontal angle of view, the desired angle has to be multiplied 
by 1.25 and this value entered into the FOV field. 

Horizontal AOF = Bryce FOV * 0.8 
Bryce FOV = Horizontal AOF * 1.25 

 
Scale (%) 

Though I cannot say for sure, it appears that Scale is the size of the “film” diagonal. If it is at 
100% then the FOV entered corresponds to the diagonal angle of field. 

If Scale is lower than 100%, the angle of field increases just as if the FOV value was increased. 
The “lens” gets progressively to a wide angle lens. 

If Scale is higher than 100%, the angle of field decreases just as if the FOV value was 
decreased. The “lens” mutates progressively to a telephoto lens. 

 
How to Calculate AOF from FOV and Scale 

The angle of view is governed by three parameters. Two have to be known, the third can be 
calculated. 

f: focal length of lens in mm, 
d: diagonal of film in mm, 
α: angle of view (diagonal) in ° (degrees). 
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The absolute value of the focal length (f) is not important, neither is the absolute value of the 
film diagonal (d). Calculation can be simplified if generic values are used. The only value that 
needs to be absolute is the angle of field or the field of view (α). 

The generic value of d can be calculated by dividing 100 by the Scale value: 

d = 100 (%) / Scale (%). 

From d, and α as set into the FOV field, f can be calculated: 

f = d / (2 * tan (α / 2)). 

If d and f are known, α can be determined: 

α = 2 * arctan (d / (2 * f)). 

Scale can be calculated from f and α: 

Scale = f * 2 * tan (α / 2) * 100.  Simpler: Scale = f * 200 * tan (α / 2). 
These are all the formulae needed. A bit of trigonometry (tangent and arcus tangent), calcu-
lators have a button that accomplishes this without the need to be a mathematician. Just make 
sure the calculator works in degrees (deg). If it is set to radians (rad), use these formulae to 
convert radians to degrees and vice versa (π = 3.14159): 

deg = rad * (180 / π), or deg = rad * 57.296. 
rad = deg * (π / 180), or rad = deg * 0.0175. 

 
Examples 

Some examples should help to make the formulae for d, f and α clear. Since the formulae use 
generic values except for α, do not be alarmed by the impossible focal lengths that result from 
the calculations. 

FOV set to 60°, Scale to 100%. How much is the horizontal AOF? 

60° * 0.8 = 48° 

How must FOV be set at Scale 100% to get a horizontal AOF of 60°? 

60° * 1.25 = 75° 

How must Scale be set to get a horizontal AOF of 60° if FOV is set to 60°? This is a bit more 
complicated. We assume that Scale is set to 100% initially, and calculate the focal length from 
the FOV value. 

d = 100% / 100% = 1. 

f = d / (2 * tan (α / 2)) = 1 / (2 * tan (30)) = 1 / (2 * 0.577) = 1 / 1.155 = 0.866. 

With this focal length, we calculate Scale for the horizontal AOF so it matches FOV. 

Scale = f * 2 * tan ((α * 0.8) / 2) * 100 = 0.866 * 2 * tan (48 / 2) * 100 

= 0.866 * 2 * tan (24) * 100 = 0.866 * 2 * 0.445 * 100 = 77.04 (%). 

Answer: to get a horizontal angle of field of 60° if FOV is set to 60°, Scale must be lowered 
from 100% to 77.04%. 
 
Exercise: For AOF = FOV = 30°, Scale must be set to 79.327%. For 90°, Scale must be set to 
72.654% and for 120° to 64.121%. Can you verify the results? 

Renders with a 5° ribcage resulted in the following observations: 30° to 79.5%, 60° to 77%, 
90° to 72.5% and 120% to 64.0%. Pretty close to what was calculated. 
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For the Scale calculations for AOF = FOV above we resorted to a generic focal length using 
Scale = 100% and the diagonal = 1. Comparing the Bryce camera with a 35 mm camera, we 
get a diagonal of 45 mm, assuming a 27 mm high by 36 mm wide “film” plane since the Bryce 
“film” has a 3:4 aspect ratio no matter how the document size is set. This formula would give 
us the focal length of the Bryce camera. 

f = 45 / (2 * tan (α / 2)). More precise: f = (45 * d) / (2 * tan (α / 2)). 

Using the formula above, we get focal lengths for FOV 30°, 60°, 90° and 120° (at Scale 100%) 
of 84 mm, 39 mm, 22.5 mm and 13 mm respectively. 

Note that the Bryce camera sports a rectilinear “lens”. If it had a fisheye lens, the formulae 
would be different and the distortions when rendered with large FOV as well. 

 
What about Vertical Angle of Field? 

The Bryce camera has an aspect ratio of 3:4; no matter how the document aspect ratio is set. 
If the aspect ratio of the document is changed – assuming FOV and Scale are unchanged – 
the horizontal AOF does not change. If the document size is 1600 by 1000 and the horizontal 
angle of field 60°, changing the document size to 800 by 1000 squeezes the 60° into 800 
pixels. The vertical angle of field does change but, again, not the camera aspect ratio. 

With a document of 1600 by 1000 at a horizontal AOF of 60° results in a vertical AOF of 
37.5° (60 / 8 * 5), if the document size is changed to 800 x 1000, the vertical AOF will 
become 75° (60 / 4 * 5), if it is changed to 1000 by 1000, 60°. Well, not exactly. It is only 
exact if the aspect ratio is 4:3, then we get from 60° horizontal 45° vertical. The error is within 
a few per cent. 

AOFv ≅ AOFh * document aspect ratio. 

Remember that the horizontal angle of field is the reference, not the FOV, which is the 
diagonal angle for an aspect ratio of 3:4. 

 

DOF 

Calculating DOF is rather elaborate. Wikipedia shows all the relevant formulae under this link: 
https://en.wikipedia.org/wiki/Depth_of_field. Unfortunately, the DOF parameters in 
the Render Options are rather confusing. 

Lens Radius is not the diameter of the diaphragm (or aperture); it appears to be 
some percentage of the focal length but not the expected f-number. 
Increasing the lens radius results in a shallower depth of field, decreasing it gives a 
deeper focus. 

Focal Length is not the focal length at all, but the distance from the camera to the 
object to be rendered in focus, in Bryce Units (BU). 

DOF in general depends on the focal length, the diameter of the aperture, the magnification 
and the circle of confusion. 

 

 

 

 

Horo April 2011. 

https://horo.ch
https://en.wikipedia.org/wiki/Depth_of_field
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Pan (Pan V and Pan H) 

Here we must imagine the 2D “Film” onto which Bryce renders. If the camera position is 
changed or the camera rotated this happens in the Bryce 3D world. Panning can be rather 
likened to cropping a part of a picture in an image processing program. Because Bryce 
renders more than what appears in the picture, also parts that lie outside the document can be 
made visible by panning but they get distorted the farther outside the camera pans. 

If a detail is selected and zoomed, Pan V, Pan H and Scale are automatically adjusted. 
Because the selection is within the document, there are no distortions. 
 
Parameters 

The values that can be entered in the Pan Fields are pixels and relate to the document size. If 
the document size is altered, the values change automatically. The values can be positive or 
negative. 

Pan V shifts vertical, positive values move the “film plane” downwards (camera up) and 
negative values the “film plane” upwards (camera down). 

 
Pan V +410 Pan V 0 (Document 900 x 900) Pan V -410 

 
Pan H shifts horizontal, positive values move the “film plane” to the right (camera to the left) 
and negative values the “film plane” to the left (camera to the right). 

 
Pan H +410 Pan H 0 (Document 900 x 900) Pan H -410 

 
The camera is in the world centre and the sphere with the longitude and latitude circles all 5° 
as well. The angle of view is 90° horizontal and vertical (FOV 112.5°, Scale 100%). At a 
document size of 900 pixels square, 410 is nearly half of it (45.6%), which is very much and 
the distortions are obvious: the sphere gets flattened. 

Horo July 2017. 

https://horo.ch
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