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Over the years, there have been significant improvements in digital camera performance in many
areas: the speed and accuracy of auto focusing, subject recognition and tracking, image
stabilization, metering algorithms, better raw noise reduction, longer battery life, elimination of
the DSLR mirror, silent photography by eliminating the mechanical shutter and bigger and faster
memory cards

Myths and rumors go around about the technical characteristics of the tools associated with
photography. Many are both plausible and wrong. We will save a lot of time, effort and money
if we can separate truth from fiction.

You may recognize much of what is about to be covered based on your common sense but there
are some that take a little more effort.

Resolution - Is more really better?

Resolution above 24MP is not one of those useful advances, 24MP is more than double what we
really need. It is an attractive myth that can end up costing a lot of money without visibly
improving our images.

For the most part, high resolution is a marketing ploy. Camera manufacturers would like us to
upgrade to more expensive cameras to get higher resolutions. When we do, we may also want to
upgrade our lenses. This gets expensive. Unless someone else is supplying the equipment or we
need it to convince someone that our images are more worthy because of it, more resolution can
be a waste of money.

Ken Rockwell posted an article about this at The Megapixel Myth in 2008.

Normal viewing distance (NVD) is about equal to the width of the print or image. We can see
the entire image. Most viewers are normal. They are interested in subject matter, composition
and tonality.

Photographers are abnormal. They pixel peep, look at the image at 100%. Pixel peeping
encourages sharpness adjustment, noise reduction that a normal viewer would not see. That can
waste time, money and effort.

The circle of confusion (CoC) from the DOF calculation has been used to derive the 300 ppi
“standard” for print resolution assuming an 8x10 print viewed from 25cm or about 10 inches. At
20 inches that drops to 150 ppi, at 40 inches it is 75ppi.


https://www.kenrockwell.com/tech/mpmyth.htm

Most of us can barely see individual pixels on a 24" monitor at 80ppi (2k), definitely not on a
24 4k monitor at 160ppi. So 300ppi is too high for a normal viewer.

Excessively high resolution is harmful to your bank account.

Photographers pixel peeping can always find soft edges or noise. Noise reduction rarely improves the
image for a normal viewer. Sharpness and noise reduction work against each other.

Resolution does not affect noises from the NVD.

Pixel peeping encourages this assumption that larger pixels are less noisy. Looking at an image from the
NVD shows that this is not true.

If your cropped image ends up with at least 16MP you will see why APS-C Micro 4/3 cameras have
become so popular.

What is wrong with having more megapixels while we edit the image?

Pixel peeping (magnifying the image to 100%) lets us look for defects that nobody, other than
ourselves and our fellow photographers, will ever see. We will discover defects like noise, lack
of sharpness, chromatic aberration (CA) and insufficient depth of field (DOF). In a normal sized
image these defects may not be visible. To eliminate this counterproductive habit, we can stop
blowing up our images on the screen to a size larger than we will ever print them or have them
printed. Just look at the entire image as it fills the screen.

Instead, concentrate on all of the other qualities of an image: subject matter, composition,
background and foreground, focused distance, tonality, contrast, highlights and shadows, color,
leveling, cropping, distortion (barrel or pincushion distortion), perspective (like not correcting
too much for tall buildings), vignetting (if we don’t want it). All of these are more important
than resolution.

But even before we get there, we should understand the cardinal sin of exposure, blown
highlights that we will regret because we can never get them back — and insufficient dynamic

range from setting the 1SO too high making it difficult to recover shadows (see Exposure and
Tonality Processing).

The presence of a color filter array will reduce the sharpness of an image in half because of
having to demosaic the raw data to create a full color RGB image. That gives a monochrome
camera an advantage. A 24MP monochrome camera ends up being as sharp as a 48MP color
camera if you convert the color image to B&W.


https://www.scotty-elmslie.com/uploads/5/6/3/3/56337819/exposure_and_tonality_processing.pdf
https://www.scotty-elmslie.com/uploads/5/6/3/3/56337819/exposure_and_tonality_processing.pdf

Film is Not Dead

Film will still be around for a while because it is fun to work with and it has some creative
advantages. Film cameras can remain functional for decades because they are primarily
mechanical devices. The value of good film cameras is increasing simply because the demand
exceeds the supply.

Digital cameras are more common because they eliminate the need for a darkroom and the
expense of the film process. But they are a lot more expensive and they have a limited lifespan.
They are also so common that their value will continue to fall.

Digital photography also gives us the ability to scan film and print images as if they had been
captured digitally thereby eliminating half of the need for a darkroom.

With Al, we can take an old B&W print that was later scanned. This one is from 1950.

Restored and colorized with Luminar Neo in less than a minute:



Converting a color image to B&W is much easier.

Distortion, Zoom vs. Prime Lens

Perspective is the same as viewpoint. It is not changed by cropping or zooming.




If you are not careful to hold the camera level, the horizon might be tilted. It’s an easy fix but it
will result in a slightly smaller image.

If you don’t aim the camera at something at eye level, you might end up with a keystone effect
which can reduce the image size even more.
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You may not want to remove all of the perspective distortion because it can make the result look
awkward. In the original image, the perspective adjustment was done in a view camera.
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Although all of the vertical lines are close to parallel, the image looks more distorted than if a
little of the distortion had been captured in the image.

In the second image, some of that perspective was restored.




Judging the results from a normal viewing distance will also address a common question. Isa
zoom as good as a prime lens?

All lenses at wide apertures will have darkened corners (vignette) which is easily corrected.

The biggest advantage of prime lenses is that their widest apertures can be wide enough to work
in low light. They are lighter and much less expensive than zooms. They can provide better
corner to corner sharpness and fewer problems like chromatic aberration (CA, purple fringing)
and barrel or pincushion distortion because they only need to be good at one focal length.

If you pixel peep, it’s easy to show that prime lenses can be better.

But from a normal viewing distance, some of the problems with zoom lenses start to go away
including sharpness, CA and corner resolution.

At the extreme ends of the zoom range you might see pincushion or barrel distortion. This is
worse for super zooms with large ratios of maximum to minimum focal length. It can also be
corrected but it takes a little more effort.

With barrel distortion everything curves away from the center of the image. This image was
taken on film with a fisheye lens:

18.5MP

When removing barrel distortion you will to lose some of the edges of the image, a lot in this
exaggerated example.



10.7MP

The curved lines are straight but a lot of the detail near the edges is lost.

The opposite is pincushion distortion, slight but noticeable in this case:
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The remedy is similar:
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Smartphones have Legitimate Cameras

Digital cameras are used for less than 10% of the pictures that are taken and shared. The rest are
taken with smartphones.

We buy smartphones and replace them regularly. There is no market for used smartphones other
than as trade-ins for newer models.

They take excellent images for most situations but they have a few issues most people may not
notice or care about.

Their equivalent focal length is limited. Zooming is done digitally using two or three fixed
(prime) lenses.

They are awkward to hold and the traditional adjustments are limited. Each lens has a fixed
aperture and the shutter speed and 1SO are usually automatic. They don’t have the familiar
ergonomics of a traditional camera. But they make up for all of that with their convenience.

The iPhone resolution is about 12MP although it sometimes records more. They use the extra
megapixels to provide digital zoom. It’s probably best to reduce the higher resolution results to
12MP since that is all we need.



We all have relatives who can, with little knowledge of photography or post processing, produce
excellent results.
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We might notice barrel or pincushion distortion.

48MP

Either of them can be removed almost as easily as leveling the image.

12MP.

With a decent raw editor (Lightroom, Capture One, etc.) it’s easy to remove all of these
distortions.
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Smartphone cameras are not inferior. The iPhone provides a 16-bit raw DMG file that appears to
be exposed to the right to provide a wide dynamic range.

The very small fixed aperture fixed focal length (prime) lenses and sensors provide an extreme
DOF range.

They do some processing under the covers, even with the raw files that conventional cameras
don’t normally do.

They work around the restrictions of the exposure triangle and can supplement the main
exposure with additional exposures above or below the basic LV to provide some HDR.

The smartphone embeds GPS coordinates in the image. They can also link with the camera to
pass the phone’s location using Nikon SnapBridge or Sony Imaging Edge Mobile, both are free
aps.

Dynamic Range (DR)

The two major publishers of DR information, DxOMark and Photons to Photos (P2P), can’t
agree on a definition DR because they can’t (or won’t) define the lower limit. A range needs an
upper and lower limit.

DxOMark no longer publishes DR information but continues to send their data to P2P.

P2P claims that, “For more cameras (derived from DxOMark data) see DxOMark Photographic
Dynamic Range Chart. However, data on this chart, when available, is considered to be more
accurate.” But neither of them can be “accurate” if they can’t explain their reasoning.

If you think that you already have a pretty good understanding of DR, you are probably right.
Common sense tells us that a camera with a wide DR, at least at base 1SO, can capture a scene
with a wide DR. Nearly all modern cameras can do that well.

Photographers talk about camera DR. But the only thing that matters is whether information in
the shadows can be recovered and how to deal with noise, visible as the signal to noise ratio
(SNR).

Noise does not show up suddenly. It changes gradually from not discernable to intolerable.
It can be exaggerated by looking to closely at the image on the display, pixel peeping at 100%.
Before getting into the details, here are some reasons to ignore this topic altogether.

1. In broad daylight you might perceive a wide DR. But it’s the easiest situation to address.
For the most part, the shadow details don’t usually add much to the image and, if you are
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close to base ISO, you won’t have much trouble recovering as much detail you want.
You should only concern yourself with not blowing the raw highlights that might include
white birds, clouds, sea foam, snow, etc. This even applies to scenes where part of it is in
daylight and part of it is in the shade.

2. Overcast scenes have much less DR because the sun is not separating the highlights from
the deep shadows.

3. Scenes where you are photographing moving objects (like sports, especially indoors)
might call for higher shutter speeds and maybe a boost in the 1SO setting. Getting the
subject exposed correctly is more important than recovering shadow detail or even
blowing the raw highlights. If you end up with some noise it will be less important than
the subject itself. A few blown highlights may not detract from the image.

4. Artificially lit outdoor nighttime scenes definitely have a wide DR but there is usually no
point in torturing the data to bring out the shadow detail. You can treat the light sources
like specular highlights and ignore them unless their color matters as in Christmas or
neon lights or fireworks. It might be best to simply hide the shadow detail by raising the
black point to cover up the noise.

5. The same applies to artificially lit indoor scenes.

6. Scenes in churches or cathedrals might include stained glass that you want to capture.
Just don’t let them blow out. Low ISO settings and IBIS (In Body Image Stabilization)
makes it possible to capture the scene at low ISO and slow shutter speeds.

You might want to skip the graphs in the next pages and just read the DR Conclusion.

The most important legacies that DxOMark has given us are the distinction between the Screen
(100%) vs the Print (NVD) view and the demonstration of their effect on SNR.

Here is a plot of how five different cameras (the only ones thoroughly tested for this article) can
record a very wide DR, up to 13 stops. The horizontal scale is from 3 stops above middle gray to
10 stops below
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All of these cameras from the Sony A7 1l (released in December 2014) to the Nikon Z50 11
(released in November 2024) can render an accurate rendition of a scene with 13 stops of DR.

The only real difference among them is the amount of noise that shows up in the darker parts of
the scene. Some cameras deal with noise better than others. But at -10 the noise is extreme.

Noise becomes more visible when signal is low. It’s the ratio of signal to noise (SNR) that
matters.

ISO 100 SNR(dB) vs EC
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SNR is conventionally measured in decibels (dB). The concept originated with sound and
applied to images because it uses the same logic.

The DR at any dB of noise is the difference between +3 and the place where the SNR line
crosses a dB level.

At 20 dB, where noise starts to become visible, the DR of the cameras is between 6% and 7%
stops but you can recover (and definitely need to de-noise) as low as 15 dB which stretches the
DR to 7%z and 8Y% stops.

The cameras that start with a small disadvantage are the older A7 11 and the crop sensor Z50 II.
But in the darker parts of the scene, where it might matter, the A7 111 (released in 2018) stands
out. The only disappointment is the Z6 111 but only in the darkest parts of the scene.

Keep in mind that the emergence of noise is gradual. Small differences in measurable noise
between cameras are not really very important. Drawing a conclusion that there is any
significance to these differences would be a mistake.

At ISO 800 you can see a difference in measurable noise.

ISO 800 SNR(dB) vs EC
50
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At 20 dB you can capture between 7 and 8 stops of DR and at 15 dB you can expect between 5%
and 6% stops to work with.

Higher 1SO is still useful for some situations.
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ISO 6400 SNR(dB) vs EC
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At 20 dB you can capture between 4 and 5 stops of DR and at 15 dB you can expect between 5%2
and 7 stops to work with.

It is light value (LV) and exposure (aperture combined with shutter speed) that drives the noise,
not the 1SO setting. But are four all related and often mistakenly blamed.

The LV is high in daylight and noise is not a problem. But indoors the LV is lower and for night
scenes it is very low. If you can avoid using a high ISO by getting as much exposure as possible
you can minimize the noise but otherwise you might need to resort to some form of noise
reduction during post processing.

P2P follows the DxOMark of plotting DR against 1SO.
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Like DxOMark, P2P shows a kink in the DR plot where these cameras with dual gain processors
switch from the low 1SO gain program to the higher 1SO gain program.

DxOMiark uses decibels (dB) for the SNR plot for 18% (middle gray) plotted against ISO.
Scores Specifications Lenses tested

ISO Sensitivity SNR 18% Dynamic Range Tonal Range Color Sensitivity

SNR 18%

48

42

36

30

dB

24

18

12

50 100 200 400 800 1600 3200 6400 12800 25600 51200 102400
Measure d ISO

] ® Nikon D850 @ Sony A7 I = Nikon Z711 ]

Dual gain sensors allow higher 1SO settings but they do not put kinks in the SNR plots. This
reveals the crucial fallacy in the DR plots. 1SO is the wrong scale to use horizontally. And
DxOMark only shows the plot for 18% middle gray, none of the other exposure values.

When you capture a single image, the 1SO does not change. The brightness of specific parts of
the image varies and you can see noise in some places but not others. When you can see the
noise it’s because there is not enough brightness to cover it up.

Notice the dashed horizontal line at about 20 dB. That’s where DxOMark seemed to feel that at
that level the noise might be considered just about too much. But at 15dB noise can become

ugly.

What is needed is a plot of visible noise in dB against brightness for a single 1SO setting. In fact,
we need a separate line for many ISO settings in order to see the full picture.
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This shows the plot of SNR against EC (exposure compensation) from EC+3 (where the raw
values in the sensor are close to the limit) to EC+0 (where the camera tries to record middle
gray) all the way down to EC-10 where there is hardly any light at all reaching the sensor. Each
line represents a different 1SO, including in this case extended low ISO 50, one stop below this
camera’s base ISO of 100.

Note that the dashed 1SO 50 line is basically the ISO 100 line shifted to the right. It can’t really
record beyond EC+2 because the raw file would blow out the highlights.

When the signal to noise ratio (SNR) is low you can see the noise. When it’s high, you can’t.

At dB=0, the SNR is 1 and the signal is the same as the noise. That’s a good place to stop
increasing the 1SO so the testing stopped at ISO 12800 even though it seems to have a DR of
between 4 and 5% stops.

Even when the SNR is low, if the image is very dark, close to black, you may not see the noise
because the ambient light where you are viewing the image is high and you may not be able to
see any detail in the shadows anyhow.

Getting to this point involves a lot more testing than DxOMark did. P2P doesn’t do any testing
at all. They just take DxOMark data and post it with some minor adjustments to the values.
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Notice the relative paths of the ISO 400 and ISO 800 lines. That’s the real effect of the dual gain
processor. The first processor is used for ISO 400 and the second processor for ISO 800. The
effect does not begin until EC-6, close to the 20 dB level.

DR Conclusion

If you are beginning to suspect that looking too closely at DR is relatively pointless, you are
right. All cameras behave pretty much the same. When you don’t have enough exposure (high
ISO settings will drive exposure down) noise becomes more visible and you may have to work to
get rid of it.

Comparing Sony to Nikon is like studying separated twins since Sony makes Nikon’s sensors.
Sony makes almost everyone’s sensors except Canon’s and a small group of others. Any slight
differences come from the way they are raised or implemented.

Smaller sensors need more magnification to produce the same image size or print. That puts
cameras with smaller sensors at a measurable disadvantage. That usually means dropping the
ISO and increasing the exposure with the smaller sensor to accommodate the difference. But it
doesn’t really matter unless you are comparing two different sized sensors.

Full frame is not necessarily better than a crop sensor

There seems to be a stigma attached to the crop format, that full frame and more pixels make
better pictures, but not everyone believes that. Some are happy with Micro 4/3 and its 2x crop
factor and its more natural 4:3 aspect ratio like an iPhone’s. Most large format digital also use
the 4:3 ratio.

It depends on subject matter. You may not be able to tell a 24MP full frame from a crop sensor
(or even a smartphone).

A crop sensor will provide about the same depth of field if you adjust the aperture and focal
length to compensate for the difference in sensor size.

But you can get more features in a full frame camera because that is where manufacturers are
concentrating their development. These cameras are bigger, heavier and more expensive than
crop sensor cameras. Full frame also needs bigger, heavier and more expensive lenses.

Full frame captures 2.25 times as much light as APS-C (2.56 for Canon) and APS-C needs 50%
more enlargement (60% for Canon). Enlargement makes noise easier to see from the NVD.

Full frame captures 4 times as much light as M43 and M43 needs twice as much enlargement.
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While an APS-C camera has a 1.5x (1.6x for Canon) crop factor, most medium format cameras
have a crop factor of about 0.7, about the same difference. The effect is not dramatic.

But much of what we had been taking for granted came from pixel peeping. Judging the results
from a normal viewing distance simplifies the issue. A crop sensor camera can produce an
image that’s just as good as full frame.

But dropping down to Micro Four Thirds (M43) might also mean that the raw is 12-bit rather
than 14-bit. While this is not a problem with well-lit subjects, two stops of dynamic range is lost
at base ISO and that loss carries over to higher ISO settings. 1SO 1600 might produce an
acceptable image for a 14-bit raw file but you might have to use ISO 400 to match it with a 12-
bit raw file.

Manufacturers do not have a Color Bias

Although the camera might treat colors differently when they produce their JPEG, all raw files
provide the same linear response for all colors. The UV and IR filters over the sensors work the
same to keep the recorded images within the visible range.

The camera’s default settings used to create its JPEG can be embedded in the raw file and some
raw developers might use them as a starting point.

Lenses are also equally neutral. If you see a color on the lens surface, you are seeing the lens
coating used to control flare.

The “Leica look™ is a myth used to hype the brand.
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EXxposure

This table is from Exposure value - Wikipedia where LV is the same as EV at 1SO 100:

Table 2: Exposure values (ISO 100) for various lighting conditions

Table 2: Exposure values (ISO 100) for various lighting conditions(®

Lighting condition
Daylight
Light sand or snow in full or slightly hazy sunlight (distinct shadows)IF]
Typical scene in full or slightly hazy sunlight (distinct shadows)[F1lY]
Typical scene in hazy sunlight (soft shadows)
Typical scene, cloudy bright (no shadows)
Typical scene, heavy overcast
Areas in open shade, clear sunlight
Outdoor, natural light
Rainbows
Clear sky background
Cloudy sky background
Sunsets and skylines
Just before sunset
At sunset
Just after sunset
The Moon [ altitude > 40°
Full
Gibbous
Quarter
Crescent
Blood
Moonlight, Moon altitude > 40°
Full
Gibbous
Quarter
Aurora borealis and australis
Bright
Medium

Milky Way galactic center

EVio

-4 t0 -3
-61to-5
-11to -9

Qutdoor, artificial light
Neon and other bright signs
Night sports
Fires and bumning buildings
Bright street scenes
Night street scenes and window displays
Night vehicle traffic
Fairs and amusement parks
Christmas tree lights
Floodlit buildings, monuments, and fountains
Distant views of lighted buildings
Indoor, artificial light
Galleries
Sports events, stage shows, and the like
Circuses, floodlit
Ice shows, floodlit
Offices and work areas
Home interiors

Christmas tree lights

You can safely use full Manual mode (no Auto ISO, aperture or shutter speed) to get reasonably
close to the correct image. But when in doubt, review your results on the camera and watch for

highlight warnings.

You can learn more about this from the Exposure Triangle Calculator where you can also

download the spreadsheet.
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https://en.wikipedia.org/wiki/Exposure_value
https://www.scotty-elmslie.com/uploads/5/6/3/3/56337819/exposure_triangle_spreadsheet.pdf

This is how the four parameters work together.

Full Sun - LV 15 Bright street scenes — LV 8

Set  Step Log Actual Set  Step Log Actual
1/sec* 4000 3 12,000 4096 1/sec* 250 3 8.000 256
F/ [56 ] 3 5000 566 ¥/ [40 ] 3 4000 400
EV 17.000 EV 12.000
Filter, EC 0 3 0.000 Filter, EC O 3 0.000
ISO** 400 3 -2.000 400 ISO** 1600 3 -4.000 1600
LV 15 3 15.000 LV 8 3 8.000
*sec 0.0003 *sac 0.004
**DIN 27 **DIN 33

There are two cases where the camera’s meter can come in handy. The first is with Sony’s Zebra
warnings (A7 III and newer). The next is with Nikon’s Highlight Weighted Metering (also Sony
and Pentax but not Canon).

1/8s at f/8 and 1SO 1600

The here goal was to capture the stained glass windows without blowing out the raw file. The
exposure was set by using Highlight Weighted Metering. Image stabilization made the slow
shutter speed (handheld) possible and the ISO made it easy to recover the shadow information
without using noise reduction.
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1/100s /8 1SO 4000

This was at a higher shutter speed and ISO but still no noise reduction. The noise is hidden in
the dark parts of the image.

Depth of field (DOF):

Pixel peeping also misrepresents the depth of field (DOF) which is dependent on looking at a
standard size print from a normal viewing distance.

Lenses once had DOF scales to describe the DOF.

co 30 15 10 7

£

Some cameras have DOF preview switches but the image might be too dark to see the result.
This works better on mirrorless cameras but the display is too small to judge it properly.

There is only one plane of focus. It’s almost flat (deliberately flat for macro lenses).
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DOF calculations assume an uncropped image viewed from the NVD. Cropping and then
making a full size image completely disregards any prior calculations as the DOF is reduced.

DOF does not have sharp boundaries. The image is sharp at the focused distance and the
sharpness goes down as you look beyond that distance, further or closer than the focus distance.
As you look beyond the focused distance, the image appears to remain sharp until it’s not.

The DOF calculation assumes an arbitrary constant for the circle of confusion (CoC) equal to
about the image diagonal divided by 1500, an artificial suggestion of precision.

By focusing at the hyperfocal distance the image was thought to be “sharp” from half that
distance to infinity. But at the hyperfocal distance there might be nothing but air and at the DOF
limits things are starting to get soft, so nothing is really sharp. To make matters worse, there
may not actually be anything at the HD itself. In that case, everything can seem un-sharp. As
soon as you crop the image you need more enlargement which makes everything worse.

Cambridge in Colour has the most comprehensive version of a DOF calculator: A Flexible Depth
of Field Calculator. Click on the show advanced button to display the full panel.

DEPTH OF FIELD CALCULATOR

A depth of field calculator is a useful photographic tool for assessing what camera settings are
required to achieve a desired level of sharpness. For a background on what everything here

means, also see the tutorial on depth of field.

Depth of Field Calculator hide advanced

Max Print Dimension 10

Viewing Distance

default: 25 cm

Eyesight

default: manufacturer standard

Camera Type

35 mm (full frame)

Selected Aperture
f/5.6

Lens Focal Length mm

Focus Distance meters Vv

CALCULATE Nearest Acceptable Sharpness:

Furthest Acceptable Sharpness:
Total Depth of Field:

Hyperfocal distance:
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https://www.cambridgeincolour.com/tutorials/dof-calculator.htm
https://www.cambridgeincolour.com/tutorials/dof-calculator.htm

Note that the default viewing distance is 25cm, about 10 inches, the normal viewing distance.

A Circle of Confusion is a bunch of photographers sitting around arguing about depth of field. It
is one of the topics that few photographers really grasp and, once they do, they regret all of the
time they spent learning it.

For landscape photography, we should just focus on the distance we want to be sharp, often
infinity. When we are focused at infinity, anything close to that distance will also be sharp. The
sharpness will then gradually decrease until the HD where we might not see a problem because
there may be nothing there, just empty space.

Don’t worry about DOF. Just focus on the subject and use wide apertures if you want to blur the
rest. The visual quality of the out-of-focus areas of a photographic image is called bokeh.

Lens Sweet Spot

This is the aperture where most of the wide aperture problems (corner softness, chromatic
aberration and vignette) go away and before diffraction begins. This can happen between /5.6
and f/8 for full frame, f/4-f/5.6 for crop sensor and /2.8-f/4 for M43.

But the progression is very slow and subtle and less noticeable at longer focal lengths. This is
partly because the physical size of a 40mm /4 lens is 40/4=10mm and much longer for a 400mm
lens 400/4=100mm. Another reason is that the image circle may be a little smaller for the 40mm
lens.

Portrait Lens
The important number is the subject distance, not the focal length.

A subject distance less than about 5 feet will distort the features (common with smartphone
selfies) and more than about 15 feet begins to have the opposite effect. Being too close or too far
from the subject creates a form of perspective distortion that cannot be corrected.

A focal length around 85mm to 135mm (full frame equivalent) will encourage you to use the
right subject distance which is more important than the focal length. If you want to include
more of a person’s you can use a wider lens or just step back. If you want just head and
shoulders picture just use a longer lens without getting closer.

A portrait lens does not need to be particularly sharp. A wide aperture will separate the subject
from the background.
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Glossary:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

Incident light* — How much light reaches a surface from the sun, sky, moon or other
sources.

Light value (LV) — The value used to determine the exposure and I1SO to for an entire
scene. For example, Light Value (LV) 15.

Exposure value (EV) — The combination of aperture and shutter speed. LV=EV at ISO
100. See Exposure value - Wikipedia.

Exposure triangle* — A way to represent the relationship of light value to ISO and
exposure. Read about and download the Exposure Triangle Calculator.

Reflectance — How much of the incident light gets reflected rather than absorbed.
Translucence — How much light passes through something like a filter or a cloud (with or
without detail).

ISO (International Organization for Standardization) — Succeeded the ASA film
standards.

Middle Gray — The value reported by a meter, 18% gray.

Exposure compensation (EC) — A way to affect the light value to change the exposure or
ISO.

Dynamic range of a scene — The range of lightness values coming from different parts of
a scene. For a print, about 5 stops, for a foggy day outside about 3-4 stops, JPEG capture
about 7 stops, raw capture about 12 or 14 stops.

Range of values in a raw file — 14-bit, 0-16383 (12-bit, 4095).

Zone System* — A way to describe the range of values in a print from Zone 0 (maximum
black) to Zone X (paper white).

B&W of range values in an image — 0-255 for a common 8-bit JPEG or 0-65535 for a 16-
bit TIFF.

RGB — The combination of red, green and blue in a color image, 24 bits for 8-bit or 48
bits for a 16-bit image - 16.7 million values for a JPEG, 2.8E14 values for a TIFF.

Color filter array (CFA) — An array of red, green or blue filters over each pixel in a
sensor.

Distribution of colors in a raw file (CFA)* —

e Bayer: 25% red, 50% green, 25%blue (1 red, 2 green, 1 blue out of 4)

e Xtrans: 22.2%red, 55.6% green, 22.2% blue (8 red, 20 green, 8 blue out of 36)
Resolution — Sensor MP is an area measurement for the sensor. Lens resolution is a
linear measurement usually expressed as lines or line pairs per millimeter at the film
plane or sensor.

Raw conversion — Converts the raw data to an image.
Perspective — The camera’s view of a subject. It cannot be changed by cropping

* Pictures below.
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https://www.scotty-elmslie.com/uploads/5/6/3/3/56337819/light_value__lv__15.pdf
https://en.wikipedia.org/wiki/Exposure_value
https://www.scotty-elmslie.com/uploads/5/6/3/3/56337819/exposure_triangle_spreadsheet.pdf

1.1 Incident light meter.

1.2 Spot meter.

4. Exposure Triangle.

Calculate Light Value (LV)

Set Step Log
0.000
0.000

1/sec* 1 3
F/ 1.0 3
EV 0.000
Filter, EC 0 3
1ISO** 100 3
Lv 0.000

0.000
0.000

Actual
1
1.00

100.0

LUNA-PRO digital F

Calculate Light Value (LV)

Set Step Llog Actual
1/sec* 400 3 8.667 406.375
F/ 16.0 3 8.000 16.00
EV 16.667
Filter, EC 0 3 0.000
ISO** 400 3 -2.000 400.0
Lv 14.667
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Calculate Light Value (LV)

Set Step Log

1/sec* 2000 3 11.000
F/ 5.6 3 5.000
EV 16.000
Filter, EC 0 3 0.000
ISO** 250 3 |-1.333
Lv 14.667

Actual
2048
5.66

252.0



12. Zone System

Description

Pure black

Near black, with slight tonality but no texture

Textured black; the darkest part of the image in which slight detail is recorded
Average dark materials and low values showing adequate texture

Average dark foliage, dark stone, or landscape shadows

Middie gray: clear north sky; dark skin, average weathered wood

Average Caucasian skin; light stone; shadows on snow in sunlit landscapes
Very light skin; shadows in snow with acute side lighting

Lightest tone with texture: textured snow

Slight tone without texture; glaring snow

Pure white: light sources and specular reflections

16. Bayer and X-Trans color filter arrays.
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