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This article is for anyone capturing and developing B&W digital images. Much of what will be covered
can also apply to digital color images as well as scanned B&W film and color images.

What makes a good B&W image? Like any other image, it starts with an interesting subject. Here is an
example scanned from film.

Taos, NM, May 1987 — Hasselblad ¢/m, Tmax 400 (TM

There is a range of tones from deep black to bright white with shades of gray in between. It also was
helped by the weather, the time of day (just before noon) and fresh white paint. With luck, anyone should
be able to duplicate this image today with a digital camera.



Timing is important. This is from the day after at about the same time of day, just as the kids were let out
for recess.

San lldefonso Pueblo, NM, May 1987 — Hasselblad ¢/m, Tmax 400 (TMY)

It was a happy season The image could also be captured today with a digital camera but the changing
climate has not been kind to this particular cottonwood tree.

Both images were scanned to a JPEG on a high resolution film scanner and edited in a raster editor
(Picture Window Pro or Affinity Photo 2).



Here are a couple of examples taken four decades later with a Sony A7 1l that had been converted to
monochrome by removing the Bayer color filter array (CFA).

2024 Fort George Island, FL

2023 Fernandina Beach, FL



The images were captured raw and developed in Capture One Pro. Lightroom and most other raw editors
will do as well. The modified A7 11 achieved noticeably better resolution with a 24MP sensor than you
could get with a color sensor, even one with twice as many megapixels.

The camera discards some of the data when it creates the JPEG image. The following chart shows how
this happens.

A7 Il monochrome @ ISO 400
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Although the raw and JPEG data reach their maximum capacity at about the same time (16383 for raw,
255 for JPEG), when the camera creates the JPEG, it discards some of the highest raw values. These
highlights cannot be recovered.

Likewise, the JPEG minimum value (0, the black point) is set well above the minimum level recorded in
the raw file, in this case about 33%, a raw value of about 5000. The camera discarded from the deepest
shadows cannot be recovered either. This is the normal behavior for most cameras. Some models will let
you change the JPEG limits.

By developing from raw, we can decide where to set the white and black points so that we can control the
recovery of highlights and shadows.

We cannot place a value into the JPEG lower than 0 or higher than 255. In the Zone System defined by
Ansel Adams and Fred Archer, these two points are identified as Zone 0 (maximum black, maximum
black ink density) and Zone X (maximum white, paper white, no ink). Zones | and IX have slight
tonality, Zones Il and VIII contain texture and maybe a little detail. Everything else falls into Zones Il
through VII (where we can easily see colors in a color image).



If you are working with scanned film, the scanner will have set the black and white points. But once it
creates the JPEG, it’s like a JPEG created by the camera, no shadow or highlight recovery is possible.
But you can still discard any shadows or highlights that remain in the image.

The following examples were created in Capture One but the same basic adjustments are available with
Lightroom and several other raw editing tools. Since monochrome sensors are not common, the example
was created with a color raw file. Note the red, green and blue lines in the histograms.

As the image is being captured in the camera, we need to be careful that the raw data does not exceed the
raw limits in any of the three color channels. In most cameras, the presence of highlight warnings is
enough to tell us to reduce the exposure or ISO in the camera. A few cameras, like the A7 I1, show those
warnings about a stop too early.

Working with the raw data on the computer, the first thing we need to do is to be sure that the exposure
was not too conservative. In this example from Capture One, the image was underexposed about a stop.
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The levels are bunched up on the left. But there is still some small amount of data recorded to the right of
that bunch. We can increase the exposure about a stop without compromising those highlights.

This distributes the tones better without going too far. It leaves us with room to adjust the black and
white points.

The program might provide a way to Auto Adjust these points. But if we do that we might be discarding
some of the deepest shadow information or the brightest highlights, just like the camera did creating its
JPEG.

It may be better to adjust the black and white points manually. Raising the black point can also cover up
some noise although this example does not have any.



We could also change the values near middle gray between those points in the Levels dialog (there is
another way to do this below). This may be all that is needed.

Another way to accomplish the same thing is to make the changes in the Curves tool where you can also
change the black and white points.




These steps could be accomplished by moving sliders in a simple dialog.

But the Curves tool shows graphically what is happening to control the brightness and contrast for each
zone.

This final images shows that colors may not be relevant.

They can also draw the viewer’s attention away from the overall composition.



Another benefit of working with the Curves tool is that it can be applied to a scanned B&W JPEG of a
film image. Here is an example using Affinity Photo 2.

You can see from the curve that the scanner did not try to capture the entire bright portion of the sky. If
this were a raw digital file we might suspect that he highlights were overexposed, blown out. But this
was a deliberate choice made during scanning since there really was no texture or detail in the sky.

Nevertheless, we can still adjust the curve to alter the output.
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You can control the brightness and the contrast with the Curves dialog. But there is only so much you
can do within the 0-255 in a JPEG limits.

Don’t let the curve go flat or down because it will produce some very strange results.

The Clarity tool (not shown) can be used to boost the local contrast in white clouds in both digital and
scanned images.



Using color raw data to create a B&W image

By using a color sensor we have another tool for modifying the tonal values in an image. As mentioned
earlier, colors have a greater presence between Zone Il and Zone VII. That means that changing the zone
placement using the B&W conversion dialog might only work for the strong colors in that range. The
only strong color in this image is yellow, everything else being close to middle gray.

You could make a visible difference in the image by changing the brightness of yellow.

Split Tones

v Enable Black & White

If an image contains more colors and they are strong enough in the middle zones, maybe you should think
twice about converting it to B&W.

The other problem is that you might end up in a game of whac a mole between the curve and the color
sensitivity adjustments.

If the colors are already muted, a simple B&W conversion without playing with the colors might be a
prudent choice.

It’s not a good idea to use traditional color filters (yellow, orange, red and green) on a camera with a color
sensor. They just reduce the amount of light reaching the sensor and you can’t undo their effect.



If there are saturated colors in the middle zones, the image is probably going to look better in color than
in B&W.

A subject with a lot of color may be a poor candidate for B&W conversion.

Should you set the viewfinder to display B&W?

Even though the raw file still records color, displaying the image in B&W in the viewfinder will help you
decide if a scene will make a good B&W image.

This is always a challenge with black and white film until you become comfortable with ignoring the
color content in the scene. Some photographers even used a special tobacco colored filter to mute the
colors so that you could see the scene more like a B&W gray scale. But this makes it hard to see because
the scene becomes too dark.

Removing the color filter array (CFA) to make a Monochrome camera

Although it cost over $1,000 to have the Bayer CFA removed from the old A7 II, but that was still cost a
lot less than a used Leica Monochrom.



The main benefit from doing this is the increase in sharpness. The following image was taken with the
modified camera.

At the top of the poles you will see monofilament line being used to keep the seagulls from landing on
everyone’s lunch. It’s hard enough to detect in this 24MP image but it would probably not be visible at
all in a 24MP color image. The demosaicing process would have blurred it out. It might not have even
been visible in a color image with much more resolution, even with the same lens.

Removing the CFA doubles the light reaching the sensor since the CFA was a permanent filter. That
means a full stop increase in dynamic range, the ability to limit shadow noise.

Having removed a one-stop filter from the sensor, there is no problem using traditional B&W filters to
modify the response of the camera to colors in the scene. They darken all of the tones in the image, in
particular the blue sky and shadows illuminated primarily by blue skylight. These filters will only affect
the tonality for Zones Il through VII if there are colors visible there. On an overcast day they provide
little or no benefit but a yellow filter will block more haze than a UV filter.

Removing the CFA from the sensor has a side effect. Since the camera software does not know that this
has happened, it might display a pink-magenta image unless you set the white balance to counteract this.
It is easier to just let the camera produce a B&W JPEG even though you should not be keeping the
camera’s JPEG since demosaicing will have defeated the purpose of the monochrome conversion.

Monochrome2DNG will prevent your raw converter from applying the demosaicing step to the raw data.



https://www.fastrawviewer.com/Monochrome2DNG

How does this apply to color images?

There is no denying that color images are more popular than B&W images. They are more like what we
perceive under normal lighting conditions.

Color adds another form of contrast. Adjacent colors can have a strong color contrast even though they
may be similar in brightness.

Images with brightly lit saturated colors in good weather or proper lighting (cars, landscapes, birds,
flowers, sports, etc.) should probably remain in color.

Even colors that are only moderately saturated (flowers, fabrics, skin tones, bad weather, sunrise and
sunset, etc.) can make a good color image.

If you think that a color image might look better converted to B&W, examine the color version. It is
possible that the first step, a simple desaturation that removes all of the colors, might not improve the
image.

You can play with the color sensitivity:

Split Tones

+ Enable Black & White

Magenta

But it is not going to have much impact unless the color contrast was already present in the original
image. Leaving the image in color might be a better choice.

A color and a B&W image have a lot in common. The color image may benefit from some of the ideas
already discussed earlier regarding B&W images — exposure, black and white limits, the Curves tool and
clarity adjustment.

The plot of the monochrome raw and JPEG values shows only a single brightness channel. The three
channels of a color sensor show something a little different. The JPEG range is still from 0 to 255.

The solid, overlapping JPEG lines in the first chart below represent a series of gray values where
red=green=blue. But the raw values for green are higher than for blue and red.



The horizontal axis in the first chart below represents the number of stops below or above middle gray.

AT Ill characteristic curves

There are twice as many green pixels as either red or blue in a Bayer CFA. This can also be seen in the
RawDigger plots of raw values for a neutral gray sample. The raw values are shifted so that the green
channel will blow out before blue or red. If only the green channel gets blown, the highlights take on a
magenta hue.

The JPEG gray values will reach their maximum at about the same time as the green channel. The
relationship between the JPEG and the green channel (and the highlight warnings) is the same as for a
monochrome sensor.

Zones 11 to VII also have the steepest slope and the greatest contrast and that can enhance any color
contrast.


https://www.rawdigger.com/

Sometimes there just isn’t much color and you need to rely on mid tones sprinkled with bits of black and
white. This image was taken early in the morning. It was foggy and film was B&W.




