There's more to your digital
images than meets the eye.
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Your image files are probably hid-
ing a lot of information about
themselves that you will never see
unless you go looking for it.

In computer terms, the hidden
information goes by the general
title of "metadata". Simply stated,
metadata is data about data. In
the case of image files, the primary
purpose of such metadata is to
help imaging applications work
with the images, but metadata can
also have other uses as well.

Currently, digital images may have
three general categories of
metadata. The first two categories:
camera system generated data and
user generated data are part of the
image file itself. The third catego-
ry is not actually part of the image
file, but is stored on the memory
card that contains image files and
refers to the files.

Early image file formats didn't
have all this "secret" information.
Let's talk about how image file for-
mats and metadata have evolved.

Camera system generated data.

I started working with digital imag-
es in the early days of digital imag-
ing at Kodak during the mid-
1980s. At that time, image file raw
data was stored on large reels of
magnetic tape. To be able to read
the image data later, we need to
write the image size data (pixels
wide, pixels high, number of
channels) on a slip of paper. If we
lost the written image information
we couldn't open the files. The
early Scitex CT (continuous tone)
format worked in much the same
way.

To make image files easier to use,
a number of different image file
formats were developed that incor-
porated the necessary information
needed to open the file. Targa

(. TGA) was one such format devel-
oped by Truvision for use with
their display cards. These early
formats remained fairly proprie-
tary and were really designed just
to work with the developer's appli-
cations or hardware.

To get around the limitations of
these proprietary approaches, in
the mid 1980s Aldus (a company
absorbed by Adobe years ago) and
Microsoft worked with scanner
and printer manufacturers to
develop TIFF, a tag based file for-
mat that was designed to promote
the interchange of digital image



data. The TIFF format was based
on existing practice and the infor-
mation fields were defined primari-
ly with desktop publishing and
related applications in mind. Most
importantly, the format was
designed to be easily updated with
new information tags.

TIFF files were uncompressed, and
the early consumer digital cameras
all used their own proprietary com-
pressed image file formats like the
KDC (Kodak Digital Camera) for-
mat used in early Kodak digital
cameras.

The JPEG (Joint Photographic
Experts Group) standardized on the
discrete cosine transform compres-
sion method we now call "JPEG",
but only specified the compression
method and not the file format to
use with it. This led to the devel-
opment of several early JPEG file
formats like the Colorsqueeze for-
mat introduced by Kodak in 1990
and PicturePress released by Storm
Technologies.

The lack of image file format stan-
dardization continued to make it
very difficult for imaging applica-
tion writers and users alike and
lead to the creation of the industry
standard JFIF format in 1992. The
JPEG File Interchange Format (JFIF)
is a simplified file format that
enabled JPEG compressed images to
be exchanged between a wide vari-

ety of platforms and applications.
JFIF was a step in the right direc-
tion towards standardization. How-
ever, it wasn't designed to incorpo-
rate the additional data that digital
camera designers wanted to
include.

To meet the desire to include more
information, JEIDA (Japan Electron-
ic Industry Development
Association) developed the Exif
(Exchangeable image file format)
specification in 1996. The aim was
to insure data compatibility and
exchangeability thus providing a
frame work in which digital prod-
ucts could be used readily by ordi-
nary consumers. Notice that Exif
can serve as a "wrapper" for both
JPEG and TIFF data. It rapidly
became the standard file format for
the image data recorded by digital
still cameras and related systems
that use removable memory medi-
um.

The Exif metadata that is saved
includes camera specific properties
such as manufacturer, model and
camera software version as well as
image specific properties such as
the date and time the picture was
taken, pixel resolution, ISO speed
rating, f/stop, compression, and
exposure time. Of course, for the
date and time information to be
correct, you must remember to
keep the clock in your digital cam-
era set correctly.



User generated data.

Photojournalist and newspaper
photographers were among the
first to really take an interest in the
developing field of digital imaging
because their business was based
on immediacy. Not having to
develop and print traditional film
images offered a way to get images
to their publications fast. The
problem was, newspaper photogra-
phers needed a way to keep the
caption data they prepared
"locked" to their images. They
were used to transmitting their
images by wirephoto - much like a
fax machine - and the wirephoto
receiver printed the photo and cap-
tion information on same sheet.

The International Press Telecom-
munications Council (IPTC) and the
Newspaper Association of America
(NAA) began working together in
1990 to solve the problem of keep-
ing the image data and caption
information together. In 1991 they
released a standard, now known as
"IPTC Headers", which included
entries for captions, keywords, cat-
egories, credits, and origins.

Data stored on the memory card.

The third form of metadata we
mentioned is not part of the image
file, but is on the memory card and
refers to the files on the card. It
can be used control things like

print order information.

The Digital Print Order format
(DPOF) developed in 2000 by Can-
on, Kodak, Fuji and Matsushita
allows the user of digital cameras
to define which captured images on
the storage card are to be printed,
together with information on the
number of copies or other image
information. It usually consists of
a set of text files stored in the
‘MISC’ directory under the media
root directory on the storage card.

Why should we care about
metadata?

Most of us use our digital camera's
Programmed exposure mode when
we take pictures and have no idea
what shutter speed, aperture and
ISO speed were used to make a pic-
ture. Looking at the Exif metadata
will tell you. You may also want to
add a description, photographer's
name and copyright information.
In addition, there are programs like
Extensis Portfolio that can use the
metadata information to create key
words in an image database. I'll
talk about image database pro-
grams in a future article.

Working with metadata.

To be able to explore the hidden
metadata, you'll first need to find a
program that can read it. Commer-
cial programs like Adobe



Photoshop, Photoshop Elements
and iView MediaPro will let you
read most Exif data. There are
many free programs you can find
on the web that will also work. Do
a Google search for Exif reader and
you'll find programs like Exif View-
er for Macintosh OS-X and EasyExif
for Windows.

About the only Exif data you might
want to be able to edit is the date
and time information if you had
forgotten to keep your camera's
clock set correctly. Most programs
that let you read Exif data won't let
you edit it. There are a few
shareware Exif editor programs
available - if you need one, search
the web.

Be careful when you use imaging
software to modify your images.
Not all imaging applications are
metadata friendly and may not
preserve your data on saving!
Photoshop seems to preserve Exif
data, but be sure to test your own
software to see what happens.

You might wonder how you can
add your own metadata to your
images. Adobe Photoshop supports
the information standard devel-
oped by the Newspaper Association
of America (NAA) and the Interna-
tional Press Telecommunications
Council (IPTC) mentioned earlier
and lets you add a variety of infor-
mation to image file headers.

Other programs like Photoshop Ele-
ments and iView MediaPro will also
let you add information.

Examples.

Figure 1 is the Exif data informa-
tion from a consumer Minolta
DiMage X digital camera photo
viewed using the File>File Info>EXIF
path in Photoshop.

Figure 2 is the Exif information
about the same image file viewed
using the free Mac OS-X EXIF View-
er application.

Figure 3 is the Exif information
about an image made with a pro-
fessional Canon EOS 10D digital
camera. In addition to the stan-
dard information, Canon includes
information about the camera seri-
al number, camera owner and a lot
of custom information about the
camera's settings.



FieInlo
- r
Section: | EXIF %{ E a
Imape DeseriptinmBmOL] A LILL AL CAMERS ( Cancel !
Males -MKILTA 00, LTD W ’

Hune L DivlAGE K
Urentation:korra
£ Resolution =720
¥ Eeawlalivn 720
Fesnlntinn Unit-khekes 'Wl
Saftware: 00 02
Pate TIme Z0C4:06:30 1k 12:29
YwChCr Pasitiening:-Costed
Coxzpesure Time:1/000 ez
F-5tpp 6.G
Expesura Program:klorra prograr
130 Jpeed Ralimys . 200
Expt¥ersionzid 1L
DPade Time Originalz2004:08:32 T40:72:29
Dale Time Pigiliced 20040637 1401225
Campanands Casfigeratinn-lnknoawn
Campressed Bits Peor Pinel:- 1.0
Exposurs Elas Yalue 0.2
Maxr Aperture Yalup-3 7
Hetering Mode -Mettern
Light Sowrce -Unkmawn
Flach-Firad
Fecal Lengthz 6.0 mm
FlashFox ¥erciom>ilLL
EXIF Colsr Space::REE
Fixel m Pinvewzivn . 16CC

Hieal ¥ Dimencinn -1 /66

s
L Lead... |}

i
o Save... )

File Sowrpe-DEC &

Sevne Type D ecl Flwlegraphes braasz -

Figure 1 is the Exif data information from a consumer Minolta DiMage X digital camera
photo viewed using the File>File Info>EXIF path in Photoshop.
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Figure 2 is the Exif information about the same image file viewed using the free Mac OS-X
EXIF Viewer application.
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Figure 3 is the Exif information about an image made with a professional Canon EOS 10D
digital camera. In addition to the standard information, Canon includes information
about the camera serial number, camera owner and a lot of custom information about
the camera's settings.
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