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by Regina L. Avila, Susan Sanders, and Keith Martin

IMAGINE

working at a large federal agency whose scientific research history stretches
back more than 100 years. Imagine rooms full of fascinating scientific gadgets that illustrate the agency’s work—some in pretty display cases, some locked away in storage for decades.
Now imagine what a group of information professionals sees when they look at a century’s worth of these
scientific instruments hidden from the world because very few of them are available in cyberspace. What
do those info pros want to do? What does any wired science geek want them to do? Digitize those resources
and put them out on the web for everyone to see.
This scenario played out at the research library of NIST, the National Institute of Standards and
Technology in Gaithersburg, Md. The library realized a long-term goal to share NIST’s rich research history
online by creating a digital photo collection of all the museum artifacts.

NIST AND THE ISO … WHO WE ARE

The NIST is a nonregulatory agency within the U.S. Department of Commerce that employs scientists,
engineers, and administrative personnel whose aim is perfecting the techniques of measurement science
(metrology). The work at NIST results in research that is needed and used by other government agencies,
private industry, and academia.
The NIST library is known as the Information Services Office (ISO) and comprises three primary programs: 1) the Research Library Information Program, the most recognizable part of the library, which
includes research services such as reference help, impact studies, and packaging and delivering of targeted analysis to NIST scientists; 2) the Electronic Information and Publications Program, which is in
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charge of publishing the Journal of Research of the
National Institute of Standards and Technology and other
NIST papers; and 3) the NIST Museum and History
Program. As part of the Museum and History program, ISO
maintains a physical museum that showcases many of the
agency’s scientific achievements. The museum owns
approximately 1,000 physical scientific instruments and
historic artifacts—some are on display, but others are in
storage and out of view.

Each team member took turns assisting the photographer in staging the objects for the shoot, helping construct
and arrange the items as needed, and assisting with the
selection of close-up shots when appropriate. As team
members accomplished their tasks, they shared their
progress and any problems with one another. Although this
team didn’t have a formal leader, the research librarian and
digital services librarian moved things along and addressed
issues as they arose.

RELOCATION SPURRED DIGITIZATION

PHOTOGRAPHY

In mid-2010, the library began a project of relocating
these items from a distant storage facility to a secure space
within the library. This move gave us the opportunity to
photograph the artifacts as they were being transported to
the new storage, allowing us to attain our goal of digitizing
the collection. With each photograph, we created a digital
surrogate of each artifact, that is, a digital substitute that
could be shared online, as well as a high-quality digital
object that could be preserved in a digital archive.
To complete this project, ISO assembled a team and
devised a workflow to create the digital photos, store them
on a secure file server, and display them in a web-based digital repository that is publicly accessible online.
Staging and successfully executing such a large museum
photography project was a hefty undertaking. As with any
project, thorough planning was necessary—including assigning staff, selecting equipment, finding a workspace, and
designing a workflow. What follows is a description of how we
tackled this job and some lessons learned along the way.

We initially considered the photo project as a do-it-yourself endeavor. The library owns a high-quality digital camera and employs staff with intermediate photography
experience. However, the team decided to seek professional
advice on how to create the best images possible.
We consulted four professional photographers—three
staff photographers with the federal government and a staff
photographer from a university. These consultations
resulted in a list of specifications for camera equipment and
settings intended to guide us as we took the photos. As we
reviewed the list, we realized that some of the recommended equipment was rather specialized. This raised concerns about how we would set the camera and lighting for
optimal results. With that in mind, we considered hiring a
professional photographer.
Research on the American Society of Media Photographers’ (ASMP) website offered information about finding
a photographer (http://asmp.org/find-a-photographer) and
what to expect for pricing (http://asmp.org/links/32).
Ultimately, the team chose to have the photography completed by an NIST staff photographer who charged a reasonable rate that fit within our budget. The photographer was
able to commit to shooting 2 days a week for several months.
Ultimately, this was the right decision for this project. Since
these images were intended to be a permanent archival
record of the artifact, it was important to get the best photos
possible from the start. We decided that hiring a professional
photographer for the work would be money well spent.

READY … PLANNING THE SCOPE OF THE PROJECT

The plan was to photograph the museum artifacts that
were in the library’s physical museum exhibits and the
objects in storage at a NIST building across campus.
The stored objects were moved in stages to newly
installed wire mesh cages in the library’s basement over the
course of the project. As items were relocated to the new
storage, they were photographed, and records were modified and added into the museum’s database. The goal was to
complete the project within 4 to 6 months.
AIM … SETTING UP THE WORKSPACE
AND PARTICIPANTS

The project team included four librarians:
• First was a research librarian who serves as custodian
of the museum objects and was in charge of planning
and executing the moving process and helping
research and write artifact descriptions.
• A second librarian was charged with measuring the
objects and entering descriptive information about
them into the museum’s database.
• A digital services librarian oversaw the management
and archiving of digital images once they were created.
• A fourth librarian assisted in the photography process
along with the other librarians.
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The library archives room became our makeshift
photography studio.

Tips and Tools for Digitizing a Museum Collection

TABLE 1. DIY PHOTO EQUIPMENT AND TIPS
Equipment
Camera

Digital SLR camera with a normal 50mm lens with no wide-angle distortion; should be
professionally cleaned to prevent dust specks from appearing in images

Camera tripod

Should be used at all times with cable release, especially when using slower shutter speeds
below 1/125 s, e.g., with a photo tent or cube

Ladder

For photos that require a down angle or a top view

Lighting

Two hot lights (tungsten bulbs) or clamp lights used with an umbrella or hot light soft box to
avoid most shadows

Media card reader

Card reader that can transfer the images from your digital camera’s memory card to a PC for
processing, either via a USB port or FireWire

Neutral background

Use white or 12% neutral gray seamless paper, 53" across; may want to acquire a background
stand to hold the paper in place

Photo tent

Lighted photo tent or cube for shooting reflective objects

Software

Photo editing and workflow software to download and sort files from each day’s shoot, embed
metadata, edit and process photos

Shooting tips
Aperture

Use the f-stop that allows a depth of field sufficient to cover the object front to back, i.e., the
optimum resolving power of the lens. This is generally two stops open from the smallest aperture
(usually f11 to f16). A wider aperture may cause some loss of depth of field.

Camera angle

Find the angle that best represents the object, or the side that would be the most characteristic,
and use that as the focal point. If the object is rotated for multiple views, keep the camera the
same distance away for all views.

Camera speed (ISO)

Set the camera speed at 100 to 200—the lower the better. This creates smoother tonality. Each
camera has its own “native ISO,” which is best for that brand. A higher ISO, such as 800 and
above, can generate noise in the image.

Shutter speed

Check images with exposures of more than 2 s and reshoot if they are not sharp.

White reflector card

You can use any white or silver board to reflect light.

THE WORKSPACE

The NIST staff photographer usually works out of a large
studio on campus. This is where all of the oversized artifacts
ended up being photographed. This studio is also used for
the photographer’s other assignments and therefore could
not be devoted exclusively to our project. Since we needed
a secure area where museum artifacts could be left
overnight, as well as space for ancillary supplies and equipment, we looked for another space.

The library archives room became our makeshift studio.
The room is secured with a coded lock and has adequate
space for equipment, two to three project staff, and a staging area for assembly and disassembly of objects.
THE EQUIPMENT

In addition to the photographic equipment, we needed a
few other key things—a table covered with backdrop paper,
a cart or table for preparing artifacts, and another cart for
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storing tools. The table is where the items were placed for
the photos. The first cart was used to assemble items, if
needed, and was used to move heavy items to the table. The
second cart was kept close at hand and provided easy
access to several tools necessary for staging each of the
items. Tools included pencils, tags and strings, a ruler, and
other materials.

We kept this cart close at hand for easy access to several
tools necessary for staging each of the items.

SAFETY FIRST

The health and safety of the team was a primary consideration for this project. Since NIST was founded in 1901, the
collection included a number of scientific instruments that
had been manufactured in the early 20th century, before
modern safety standards were adopted. Since the majority
of the artifacts had been in storage for decades, they needed
to be inspected for possible safety hazards. For example,
some of the artifacts had been used for chemical and
radioactivity measurement and could still be contaminated. Fortunately, NIST has safety specialists on staff who
were willing to review the artifacts for potential dangers
prior to the start of the photography project.
Of course, not all organizations have access to safety personnel. You may want to look around your institution for
other sources of assistance. For example, at academic institutions faculty or staff in the physics or chemistry departments have likely received training in laboratory safety.
They may be able to help identify hazardous materials and
know how to handle them. Additionally, scientific staff may
be interested in the historical value of the items, so they
may be receptive to the idea of taking a closer look at them.
Seeking out this assistance also had the added benefit of

TABLE 2. TOOLS YOU’LL NEED
Table or cart

Very handy for preparing and staging objects before they are photographed

Compressed air

To remove dust and dirt from object

Gloves

White cotton or latex to protect hands from dirt

Towel or cloth

To remove excess dirt or other substances from the object

Measuring device

Metric ruler to be included in the first shot for scale reference

Pens and pencils

To record accession numbers on tags; take notes during shoot; pencils can be used on tags in
lieu of pen, which can be corrosive and deteriorate the tags more quickly

Tags

1" x 2" manila tags with strings to attach to the objects

Scissors

To cut tape, background paper, and old tags; to open boxes, etc.

Tape

General purpose masking tape or gaffer’s tape for odd jobs such as affixing background paper
to tables, binding cords, rewrapping objects, etc.

Tweezers

Useful for removing old tags, holding smaller objects in position

Hand wipes and sanitizer

To clean hands of dust and dirt

Paperweights

Various sizes of heavy paperweight-like objects; use to prop up artifacts that don’t stand on
their own; should be heavy enough to hold up an artifact without moving, but small enough to
be hidden behind the artifact so it won’t appear in the photo
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Tips and Tools for Digitizing a Museum Collection

TABLE 3. SAFETY CONSIDERATIONS
Questions for reviewing artifacts for safety hazards
• Do the artifacts contain known hazards, such as
mercury, or unknown liquids or powders?
• Was the artifact known to have been used for
experiments in chemistry, radioactivity, or some other
possibly hazardous research?
• Are there sharp or broken pieces?
• Is the artifact leaking, or is material flaking off of
the artifact?
Common safety practices
• Use proper lifting procedures for heavy objects.
• Wear gloves when handling dirty or oily objects.
• Wear a mask or respirator if necessary.
• Have an updated tetanus shot if you’re working with
items that have sharp edges.

promoting and building interest in the digitization project
and helped our team identify subject area experts who
could help with artifact descriptions.
SHOOT! … ESTABLISH AND
FOLLOW A GOOD WORKFLOW

Photo sessions were scheduled for twice a week, 8 hours a
day. The research librarian in charge of artifacts ensured that
there were enough museum objects in the workspace to photograph for each day’s shoot. Team members who were assisting the photographer would notify the research librarian when
they were running out of items to shoot. Depending on the
size, complexity, and condition of the objects, the team was
able to photograph anywhere from 10 to 50 objects each day.
As they arrived, each new object was measured, tagged
with an accession number, and updated in the museum
database. A team member assisted the photographer by

taking objects off of the cart and positioning them. Objects
were first photographed with the identifying tag and a ruler
for scale. Afterward, the ruler and tag were removed.
Multiple photos were taken with different views of the
object or close-ups as necessary.
SHOOTING MULTIPLE VIEWS

Some of the artifacts were fairly simple and required only
one or two views. However, others were photographed from
several angles in order to capture specific details, such as
numbers on dials or any intricate designs. Photos were
taken of inscriptions and labels in order to record as much
historical information as possible.
It was helpful to have multiple views, particularly in cases
where the proper orientation of the artifact was uncertain.
We didn’t always have historical information about the
objects at the time they were photographed. In some cases,
we were unable to tell if they were positioned correctly for
the photo. If and when the correct orientation was established, we could find the right angle in one of the multiple
photos, rather than reshoot the item. In some cases, the
image could simply be digitally flipped, but there were
instances when this easy fix wouldn’t have corrected the
problem, and the extra photos came in handy.
Related items such as letters written by the artifact’s
donors or instructions from the manufacturer were digitized as well. These items were either photographed or
scanned on a high-quality flatbed scanner. The accompanying images or scans were later numbered to collocate
with the photographs. All images were reviewed after each
session to determine if any reshoots were necessary.
NEGOTIATING HURDLES

It is vital to be flexible when proceeding with such a multifaceted endeavor. At the beginning of the project, many of
the tools recommended in Table 2 weren’t on hand, but
they were co-opted as the process was developed. For
example, early in the project the team noticed that objects
with reflective surfaces, such as glass or metal, tended to

Objects were first photographed with the identifying tag and a ruler for scale. Afterward, the ruler and tag were removed.
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become a mirror for their surroundings. To address this
issue, a lighted photo tent was added to the toolkit to minimize the distracting reflections visible on these items. The
workflow was altered to cluster these items on certain days
when the photo tent was assembled, the lights were repositioned, and the camera settings were adjusted.
A change in staff was another hitch in the process. As
team members changed, we paused for training and schedule adjustments. The workflow we had established helped
smooth the transition as one person was trained to pick up
where another left off.
POST PROCESSING

The photographer captured all images in camera raw format. The digital services librarian kept these original raw
files and converted them from the digital cameras’ proprietary formats to .DNG files (digital negative, an open format
for digital raw images).

An organized
team that has a
familiarity with the
scope of the task will help in
dealing with surprises.
The photographer cropped and edited the images and
created JPEG files that would later be used for display in the
online repository. These images, along with the original raw
and .DNG files, were renamed, embedded with usage rights
metadata, and placed into dark storage. Conversion to other
preservation formats such as TIFF or JPEG 2000 may be considered at a later date. It is important to consider file size of
whatever format you choose, as this will affect the amount
of server space that you dedicate to dark storage.
Updates to the descriptive metadata are ongoing. As more
information about the objects is discovered, particularly for
objects for which there is little information, the team continues to add historical information to the database and
online repository.
THAT’S A WRAP

This project was completed within our 6-month deadline.
As the artifacts were photographed, they were inventoried
and either returned to the museum’s exhibits or placed into
new secure storage. The digital files we created were secured
in dark storage and made available to the public at the NIST
Digital Archives (www.nist.gov/digitalarchives).
Although the photography has been completed, sharing
these objects and enhancing their descriptions is an ongoing process. As previously mentioned, some of the items
lacked historical information. The online archives allowed
us to launch a crowdsourcing effort to ask for help in identi18 www.onlinemag.net

Depending on the size, complexity, and condition of the objects, the team
was able to photograph anywhere from 10 to 50 objects each day.

fying these artifacts. The resulting press coverage has greatly
increased the exposure of our organization, the digital
archives, and the collection.
LESSONS LEARNED

It is important to plan ahead and prepare as much as possible. Survey your objects beforehand to determine the best
order for photographing them. Group similarly sized artifacts together to create a more efficient workflow. This way
the photographer won’t have to change or adjust lenses,
lighting, or shooting positions as often. Reflective objects
should be photographed together for the same reasons.
Also, consider the weight of the items. If they are heavy,
make sure to schedule staff who can handle moving them. If
objects are dusty, plan some time to clean them beforehand
to avoid rushing during the photo sessions.
It is also critically important to make sure all objects are
tagged and accessioned before they are photographed.
When photographing a large number of items, it is very difficult to identify them in the photos after they are photographed and put away. It is just as important to review all
images immediately after each day’s shoot. This practical
step allows the flexibility to reshoot objects before they
leave your studio. In addition, be sure to update your
objects’ database as you go. Catching up on a backlog of
data entry is difficult to do after the fact.
Assemble a team that is dedicated to the task. Appoint a
team leader who oversees the workflow, sets the work
schedule, and tracks milestones. Make sure team members
keep each other informed of progress or bumps in the road.
Finally, be flexible. There will undoubtedly be unexpected
problems, but an organized team that has a familiarity with
the scope of the task will help in dealing with surprises. It is
useful to work from a checklist that delineates each step of
the process. This will keep you efficient, effective, and
focused on the outcome.
Regina L. Avila (regina.avila@nist.gov) is the digital services librarian at
NIST; Susan Sanders (susan.sanders@nist.gov) is the serials librarian at NIST;
and Keith Martin (keith.martin@nist.gov) is the research librarian at NIST.
Comments? Email the editor (marydee@xmission.com).

