
This pdf  is an excerpt from 

Stephen Johnson on Digital Photography 
and is provided here as a source of  information and 

encouragement to purchase the book.

Stephen JohnSon photography
650 355-7507

email: info@sjphoto.com   
webpage: www.sjphoto.com

Book link:
http://www.sjphoto.com/on-digital-photo-ann.html

Book Purchase link:
https://squareup.com/store/stephen-johnson-photo/item/on-digital-

photography

http://www.sjphoto.com/on-digital-photo-ann.html
https://squareup.com/store/stephen-johnson-photo/item/on-digital-photography


on Digital 
PhotograPhy

Stephen Johnson

 Stephen Johnson “applies science to nature and creates art.” 
-LIFE Magazine





Contents

Acknowledgments	 xi
A	Note	from	the	Author	 xiii

Part	1:	Evolutions

Chapter	1:	Introduction	to	Digital	Photography	 3
Why	Digital	Photography?	 3
A	Few	Beginning	Questions	 5
From	Light	to	Pixels	 6
From	Pixels	to	Image	 9
From	Black	and	White	to	Color	 11
Basic	Guide	to	Digital	Cameras		 12
Using	Digital	Cameras:	A	Checklist	 16
Computer	Image	Data	and	File	Types	 17
Different	Image	Data,	Different	Image	Capabilities	 18

Chapter	2:	A	History	of	Electronic	Imaging	 21
The	Ancestors	of	Digital	Photography	 21
Electronic	Imagers	 23
Sky,	Spies,	and	Space		 26
The	Evolution	of	Digital	Publishing	 34
Education	and	Transition:	Personal	Evolution	 36

Chapter	3:	On	Photography’s	Bleeding	Edge	 39
Technology	Illuminates	California’s	Central	Valley	 39
The	Scanning	Camera	 42
The	Birth	of	a	Project	 45
A	New	Way	of	Seeing		 46
The	Magical	Digital	Bus	 48
Digital	Panoramics	 49
Digital	Infrared	 52
Digital	Stereo	 53
Using	Digital	Imaging	for	Copying	Artwork		 54
The	Photographic	Projects			 54
A	Project	Portfolio	 55

Part	2:	The	Digital	Breakthrough

Chapter	4:	New	Heights	of	Image	Quality	 59
Film	Reality	vs.	Digital	Reality	 59

Chapter	5:	Process	Differences	in	the	Digital	Age	 71
Seeing	As	You	Go	 71

Part	3:	Input,	Light	to	Silicon

Chapter	6:	Sensors,	Gray,	Color,	and	Wide	 81
Basic	Features	of	Digital	Sensors	 81
Sensors,	Black	and	White	 83
Rendering	Color	in	Photography	 85
The	Creation	of	Electronic	Color	 86
High	Dynamic	Range	Photography	 89

Chapter	7:	Digital	Camera	Techniques	 91
Features	 91
Basic	Digital	Camera	Techniques	 94
Multi-Exposure	Panoramics	Techniques	 96
Multi-Exposure	Dynamic	Range	Expansion	 97
HDR	Dynamic	Range	Expansion	 98
Depth	of	Field	Increase/Decrease	 100
Sensor	Artifact	Repair	 102
Sensor	Noise	 104

Chapter	8:	Scanning	 107
Types	of	Scanners	 107
The	Scan	As	Archive	 108
Scanning	Considerations	 110
Basic	Principles	of	Scanning	 112
Common	Scanning	Controls	 114

Part	4:	Techniques	of	the	Digital	Darkroom

	Chapter	9:	Controlling	the	Digital	Image	 119
Adjusting	Images	for	Tone	and	Contrast	 119
The	Histogram	 120
Photoshop’s	Densitometer	 121
A	Tonal	Primer	 122
A	Layer	Primer	 124
Layer	Options	and	Modes	 125
Levels	 128
Photoshop	Curves	 129
Contrast	and	Curves	 130
Adjustment	Layers		 131
Enlarging	and	Interpolation	 132
Sharpening	 134
Creating	Black	and	White	from	Color	 136
RAW	Files	and	Adobe	Camera	Raw	 140
A	Camera	Raw	Workflow	 142
Preservation	of	Your	Data	 143
The	Edited	Master	Archive	 143
Raw	Dynamic	Range	Expansion	 144
Photoshop	History	 145

Stephen JohnSon on Digital photography





Chapter	10:	Color	Correction	and	Editing	 147
Digital	Color	Basics	 147
Light	and	Color	 150
Basic	Principles	of	Color	Editing	 151
Hue	and	Saturation	 152
Using	Curves	Tool	As	a	Color	Editor	 153
Additional	Color	Controls	 154

Chapter	11:	Restoration	 157
Avoiding	Historical	Fiction	 157
Dust	Removal	 158
Restoration	Case	Study:	The	Central	Valley	Book	 160
Gray	Originals	 161

Chapter	12:	Duotones	and	Photographic	Reproduction	 165
Halftone	Reproduction	in	Black	

and	White	Photography	 165
A	Duotone	Primer	 166
Duotone	Curves	 167
Duotone	Examples	 168

Part	5:	Color	Spaces,	Printing,	and	Archiving

Chapter	13:	Color	Management	 175
An	Overview	of	Color	Management	 175
Picture	to	Print	with	Color	Management	 177
Color	Management	in	Practice	 178

Chapter	14:	Printing—A	New	World	 181
Printing	in	the	Digital	Age	 181
Direct	Digital	Printing	Technologies	 182
A	File	Prepared	for	Printing	 183
Printing	and	Resolution	 184
Printing	Software	 186
To	Profile	a	Printer	 188
Making	the	Print	Look	Right	 188
Digital	Black	and	White	Printing	 192
Prepress	Considerations	 196

Chapter	15:	What	to	Do	with	Your	Images	 199
Archiving,	Storing,	Cataloging,	and	Retrieving	 199
Galleries:	Real	and	Virtual	 204
Outreach,	Ownership,	and	Sharing	 206

Part	6:	A	Photographer’s	Digital	Journey

Chapter	16:	With	a	New	Eye	 213
“Elusive	Gigabyte	of	Light”	by	Stephen	Johnson	 213

Chapter	17:	Examples	Portfolio	 221
Realistic,	Restrained	Color	in	Acadia	 221
Sensor	Matched	to	Scene	at	Arches	 222
Silicon	and	Infrared	at	Denali	 224
Motion	and	the	Scanning	Camera:	Hawaii	Volcanoes	 226
Worth	the	Climb:	Mt.	St.	Helens	 228
On	the	Digital	Trail	 230

Part	7:	Photography,	Art,	and	the	Future	

Chapter	18:	Making	Art	 235
Art	and	Fear	 235
Passion	and	Commitment	 236
Photography	and	Magic	 237
Photographic	Composition	 238
About	Art	 241

Chapter	19:	Photography	and	Truth	 243
Imaging	Ethics	in	a	Digital	World	 243
Photography	and	History	 244
The	Nature	of	the	Photographic	Process	 249
Two	Deceptions	 252
Ownership,	Copyright,	and	Theft		 	

of	Intellectual	Property	 257
Professional	Respect	and	the	Value	of	Your	Work	 261
Going	Forward	 262

Chapter	20:	Empowerment	in	the	Digital	Age	 265
Photography	and	Conservation	 266
Photography	and	Social	Concerns	 269
Environmental	Work		 272
Teaching	Photography	in	the	Digital	Age	 274

Chapter	21:	From	the	Digital	Stone	Age	Onward		 277
What	We	Still	Need	 277
A	New	Realism	 278
Aesthetics:	A	Personal	Perspective	 280
Moving	Toward	Our	Perceptual	Experience	 284

Appendix
A	High-Resolution	Digital	Archive	Project	 288
Paradoxes	of	Art,	Science,	and	Photography	 290
Camera	Megapixels	and	Print	Size	 292
Film	Size	and	Scanner	Resolutions	 293
Selected	Reading	 294
Software	and	Internet	Resources	 295
A	Glossary	of	Digital	Terms	 296

Index	 	 298
About	the	Author	 305

o’reilly MeDia     2006           iSBn 0-596-52370-X



Mudflower, Death Valley, 1978. 
6x7cm Ilford FP4 negative. Scanner: Imacon Precision II scanner.

SJODP_c12.indd   164 5/5/06   3:48:31 PM



Chapter 12: Duotones and Photographic Reproduction

Printing technology has evolved dramatically since Guttenberg and his movable type. After the invention of 
photography in the 1830s, the desire to reproduce photographs on a printing press was frustrated until the devel-
opment of the halftone screen in the 1860s. (The effort to develop color printing was its own hill to climb.) But 
basic photographic reproduction lacked the beauty of the photographs themselves. This challenge was experi-
mented with for most of the 20th century, and by the 1950s and 60s, high-craft multiple-ink printing was being 
skillfully explored as a means of reproducing fine-art photographs. By the late 1970s, high-end drum scanners 
and laser-based imagesetters were addressing the issue with even greater potential.

Halftone Reproduction in Black and White Photography

Single-color halftone reproductions of photographs don’t fully imitate the tonal range 
of a black-and-white photographic print. Blacks and whites are sacrificed and turned 
gray in order to hold detail in both the shadows and highlights. Duotone, tritone, and 
quadtone reproduction allows for up to four printing plates and ink colors to be used to 
print a black-and-white photograph. The Photoshop Duotone feature is designed so that 
up to four inks (with differing tonal curves and inks) can be applied to a single grayscale 
image. Thus the feature allows a high level of customization of ink color and printing 
density, which will reproduce rich tonal ranges and imitate color casts that might be 
found in historical or toned work. 

For example, the use of black ink might be restricted to printing only the shadow detail 
and some midtone values, while light gray ink might be used to print highlights. By distrib-
uting different tonal ranges in the print to specific ink colors, many of the shortcomings of 
photomechanical reproduction are overcome. Additionally, the process allows for a great 
deal of freedom to reinterpret the photograph on 
the printing press, because different areas of the 
tonal range can be lightened or darkened without 
effecting other critical areas in the image.

Duotone Techniques from The Great Central 
Valley Book
Reproduction of the black-and-white photographs 
in our book posed a number of challenges. First, 
the quality of the historic photographs we chose 
varied widely. Some images had great contrast, 
while others were quite flat. Nevertheless, I want-
ed all the images in the book to visually belong 
together and reproduce as beautifully as possible. 
I adjusted the scans considerably (and frequently 
re-scanned), but often the real opportunity to 
achieve my goal came when creating Duotone 
curves for reproduction. I was able to create 
curves that allowed for no black ink in the high-
lights. The upper ranges of tones were carried 
entirely by a light gray ink (PMS 423) well suited 
for the tonal areas it represented.

Sacramento Valley from 60,000 feet. 1968. USAF.
Scanner: Agfa Horizon. Source Images: USGS 9x9 inch print.

left: Progressives (black plate and gray plate) and Duotone curves.
top: Conventional single color halftone. lower above: Duotone.
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A Duotone Primer

The main reason to create the Duotone feature was to allow for rich tonal reproduction of black-and-white 
photographs on printing presses. It allows for special colors of ink to be used to customize the reproduction. 
 Additionally, special colors used on a job can be applied to images for thematic and tone enrichment purposes.

The Methodology
Here’s the basic methodology for creating effective Duotone images:

Start with a grayscale image.
Transform it to Duotone under the Image/Mode menu.
Load one of my Duotone presets, or build your own custom inks and curves.
Use two or more colors of ink to reproduce a black-and-white grayscale image. For a 

silvery fine-art black-and-white reproduction, choose a light gray ink and a black.
For greatest fidelity to the original black-and-white print, choose black ink for shad-

ows and lower midrange values, and use a second ink color (chosen to match tint 
of image) to print the upper midrange and highlight values.

Distribute the tonal range so that color and tonal values can be adjusted on press.
Screen angles should be 30 degrees apart for each color of ink. Setup is through Photoshop’s Print/

Output drop down/Screen button.
Save out as EPS or PSD file for maximum compatibility. Make sure that the ink colors called for are the 

exact same names as you have previously assigned in your page layout software or additional color 
plates will be generated. Unneeded plates or film might be made or images dropped from where you 
expect them to be.

Proofing Duotones
Inkjets do not proof Duotones unless you have the special inks in the printer 
and the software to control them. Approximations can be created by chang-
ing the Duotone file to RGB, then printing. 

The only prepress proofing that I am aware of that works for Duotones uses the 
Cromalin process mixing special colors with toner powders and imaging from sep-
aration film. It is expensive, but does proof your prepress film with good accuracy.

Checking Duotones on Press
Check the Duotones on press—don’t leave it up to the printer to 

interpret what you are trying to achieve with your Duotones. You 
really do need to be on press.

If you have prepared the file for the black plate to print shadows and 
gray ink for midtones and highlights, you have a great deal of flex-
ibility to vary the ink on press to achieve the look and feel you like. 
Most of the adjustments made will likely be in the black ink, which 
can also affect your type on the page. (Ideally you would have a sec-
ond black unrelated to type for your Duotone.)

Reduce black for a grayer reproduction, and increase it for denser 
shadows. Depending on the steepness of the contrast curve used on 
the black printer, either your black inks will creep into the midtone 
and darken your overall reproduction or it will only affect shadows.

Be careful of varnishes on your image, as they can yellow over time 
and change the image color.

1.
2.
3.
4.

5.

6.
7.

8.

1.

2.

3.

4.
above: the gray/black Duotone presets.
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above right: Duotone Presets. 
middle right: Custom Colors 

selecting a gray ink (PMS 421) for 
midtone and highlights.

right: Photoshop’s Duotone Curve 
dialog box.

Duotone Curves

A Duotone curve controls the contrast and ink distribution on the reproduction printing plates. The Duo-
tone mode (under Image>Mode) controls and previews this function. Editing a Duotone curve can, at first, 
be a strange experience—they take a little getting use to. On the upper right of the curve graphic below is the 
shadow point (or 100% ink density); on the lower left are highlights (0%). The shape of the curve determines 
the distribution of ink in the image. Unedited digital files open with straight-line curves, where each of the data 
points will print as commanded by the density of the digital information in the file (50% as 50%). 

The Curves dialog box essentially lets you remap the distribution of up to four differ-
ent ink colors applied to the image. If you want the midtones darker in a particular 
ink color, simply click on that ink’s curve and pull the 50% point on the curve to a 
higher point on the graph (or type a larger number into the 50% box on the percent-
age boxes). Conversely, if you want a lighter tonal range, pull the curve downward. 
The changes you make can be previewed on the screen, in full color, by clicking the 
Preview checkbox. As I mentioned earlier, I’ve generally achieved the best results by 
limiting the application of black ink to the shadows and midtones, and calling for a 
lighter gray ink to carry the highlights.

Photoshop comes with 137 sample curves I wrote for Adobe. These curves are ar-
ranged in Duotone, tritone, and quadtone folders, and are further divided by black 
and gray combinations, process colors, and special Pantone ink combinations. I in-
cluded multiple versions of many of the Duotone curves, in a 
series from 1 to 4, where 1 is the most intense application of 
the second color and 4 is the most subtle. My curves should 
give you some ideas and get you started, but every photograph 
needs slightly different treatment—so experiment.

Chapter 12: DuotoneS anD photographiC reproDuCtion
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Duotone Examples

These images are good examples of the range of photographs in the Central Valley book. The USAF photograph 
on the opening pages of this chapter had been printed in the darkroom to reveal maximum information; con-
sequently, the print was quite gray. I was able to achieve a much wider range of tones with my custom Duotone 
curves, building rich blacks and snowy whites into the reproduction.

The fog photograph from Sacramento brings back many memories of long foggy winters in the valley. The sil-
very quality of fog was particularly well suited to letting the gray 423 carry all highlight detail, with a somewhat 
contrasty black plate deepening the darker values in the trees.

Fog, Downtown Sacramento, 1989. Stephen Johnson.
Scanner: UMAX 1200, CCD flatbed scanner.
Duotone Separations: Adobe Photoshop.
Source Images: 6x7 Agfapan 25 negative.

upper right: Progressives (black plate and gray plate) 
and duotone curves.
upper left: Duotone.
left: Conventional single color halftone.
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Buck and Tommy, Merced, 1976. 
Scanner: Leafscan 45, CCD film scanner.

Duotone Separations: Adobe Photoshop.
Source Images: 4x5 Kodak Plus-X  negative.

The upper right reproduction used a heavy application of the 423 gray, carrying all of the highlight 
and most of the midtone values. The reproduction above has a more equal application of both inks, 
with less detailed, deeper shadows. These curves using PMS 423 are based on the black/warm gray 
8 curves 1 and 4 in the Duotones folder.

Chapter 12: DuotoneS anD photographiC reproDuCtion
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Merced River Canyon, infrared, Yosemite National Park, 1994.
BetterLight Scanning Camera. 6000x7520 pixels. 12-bit. Tri-Linear Array.
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The Adobe Anasazi Poster Project
In 1993, our second Duotone promotional poster for Adobe 
used my photograph of the White House ruin from Canyon 
de Chelly National Monument in Arizona. It was printed as 
quadtone with dull and gloss varnish. We wanted the poster 
to be beautiful and informative, so the back contained a fairly 
complete tutorial on how the poster was assembled.

As a quadtone project, a series of four inks were chosen to 
build density and image color: 

Black for the shadows 

Pantone Cool Gray 11 for midtones

Warm Gray 4 for the upper midtone values

Cool Gray 1 for the highlight casts

(posters available at www.sjphoto.com) 

◆

◆

◆

◆

About 20,000 posters were distributed at the Adobe booth during Seybold San 
Francisco in the fall of 1993. As posters were brought in, the stacks stood five feet tall, 
but shrank rapidly, requiring constant replenishment. The poster is still in print from me.

Original Poster Credits. 
This poster was created with Adobe Photoshop 2.5, Adobe 

Illustrator™ 5.0. Photograph, Design and Production: Stephen 
Johnson. Direction: Russell Brown, Jeff Parker. Original Film: 4 x 
5 Kodak Plus-X™ negative. Scanner: Leafscan 45. Image Setting: 
Digital Prepress International, San Francisco. Printing: Hemlock 

Printers, Burnaby, British Columbia, Canada.
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Stephen Johnson

This practical guide from master photographer 
Stephen Johnson chronicles his own expedition 
on the bleeding edge of digital photography’s 
evolving frontier. He explores a wide range of 
subjects, from basic camera techniques, to the 
ethical issues of digital imaging, to techno-
logical innovations for the future. What sets 
this book apart is its approach and execution. 
This isn’t a Photoshop book, although Photo-
shop is part of the story. It’s a book that reflects 
a master teacher and photographer’s lifetime 
of showing others how to understand and take 
great photographs.

Stephen Johnson on Digital Photography brings a 
unique, passionate, and holistic method of 
teaching to students of photography. Johnson 
conveys a master’s understanding of how any 
level of “taking pictures” involves a balance of 
science, craft, and artistic expression. No other 
book offers the knowledge and background  
of its author with this breadth of coverage, all 
in a concise and highly accessible format. 

Comprehensive Coverage Includes:
The evolution of digital imagery

Digital camera techniques & features

Scanning

Asserting control over the digital image

Color correction & editing

Restoration

Duotones & photographic reproduction

Color management

Fine-Art printing

Digital asset management

The creative process

Equipment considerations

Photography as art

The ethics of digital imaging

The power of documentary photography

Photography & social concerns

Teaching photography

The future of digital imaging

✦

✦

✦

✦

✦

✦

✦

✦

✦

✦

✦

✦

✦
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Stephen Johnson is internationally recognized as 
a digital photography pioneer. His photographs 
are part of the collections of many institutions, 
including the J. Paul Getty Museum, the Oak-
land Museum, the City of New York, the U.S. 
State Department, and the National Park Ser-
vice. With a New Eye, his digital national parks 
project, literally made photographic history. 

His work in digital photography is renowned. 
His consulting has influenced products at the 
core of digital imaging for such clients as Adobe 
Systems, Apple Computer, Eastman Kodak, 
Epson, Foveon, and Hewlett-Packard. His work 
with Adobe includes consulting on the develop-
ment of Photoshop since 1992 and the creation 
of Photoshop’s Duotone feature. 

In 1999, Folio magazine declared the publication 
of Johnson’s digital photographs in LIFE maga-
zine to be one of the “Top 15 Critical Events” in 
magazine publishing in the 20th century. He was 
named to the Photoshop Hall of Fame in 2003 for his 
achievements in Art.

Perspectives & Techniques from a  
Digital Photography Pioneer Exploring  
the Intersection of Art & Technology

www.oreilly.com

Digital Photography

Johnson is “...the preeminent digital landscape photographer.” He creates 
images “unlike anything possible on film....” His prints are “remarkably 
vibrant, and the details seem to jump out from the image.”       

—Photo Insider

Stonehenge at Dawn. 1996.
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