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Abstract the first truly successful efforts to automate museum collection records 
took place in the late 1980s. the goal then was to get the basic paper 
records (the catalogue cards) into electronic form. this was soon fol-
lowed by very primitive efforts to have an associated image of the 
object linked to the computer record. today, about 25 years later, we 
can initially feel that “we have done that.” Most museums have some 
form of automated records. these are extremely useful and it is hard to 
imagine how we ever functioned with just paper. Yet, technological ad-
vances have been so rapid that most museums are still far behind what 
is potentially well within our grasp. our goal in this article is to show 
what can be accomplished, how easily it can be realized, and the ben-
efits of reaching the Next Level. We focus on the Peabody Museum 
both because we know it well, but also because the Peabody is one of 
the oldest museums in the country, so we probably have all the prob-
lems and issues one is likely to ever encounter (we have records written 
with quill pens!). Moreover, the collections are large. We have 600,000 
catalog records representing six million items and over 400,000 historic 
photographs, along with vast quantities of archival material. thus, we 
have had to find solutions that scale up, and can be done quickly and 
cheaply enough to make meaningful headway on our collections.

A little over a decade ago the Peabody Museum began a program to make our elec-
tronic records a truly useful tool for managing and accessing our collections. While 
this involved many steps not considered here, it did include bringing our collections 
online and establishing the first systematic large scale creation of digital images. It is 
the lessons learned over this decade that we discuss here.
 Most museums have records and relevant information that fall into several 
categories. There are the primary original paper records about objects, historic pho-
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tographs, and in some cases archival (paper) material. Then these museums have 
back up material, often called vertical file material. This ancillary information can 
include extremely important papers such as deeds of gift, but can also be as mun-
dane as the diaries of collectors, or even expense receipts. For old collections, before 
the era of formal deeds of gift, the sum total of such vertical file documents can 
constitute proof of ownership, and so the entire corpus of such material takes on an 
important and irreplaceable value.

Finally, most museums have photographs of their collection items (in contrast 
to photographs that are part of their collection). These are important as evidence of 
ownership, of condition change through time, of conservation work, of display, etc. 
But today a major use of such images is to have them on a web site where the public 
and scholars can view them. Just how to produce such images and how to use them 
constitutes a major management issue that did not exist 25 years ago, and has only 
recently been so prominent.

Figure 1. A nineteenth-century view of the Peabody Museum of Archaeology and ethnol-
ogy. courtesy Peabody Museum of Archaeology and ethnology. 



O  DAViD K. De Bono scHAFeR AnD steVen A. le BlAnc   369

The Internet

The Internet obviously brings important opportunities as well as problems. We can 
now, rather easily, make collection records and associated images and documenta-
tion available online to anyone we choose. We can even have our data sitting off site 
(in the cloud), we can do data entry remotely, and we can have internet access (or 
internal intranet) in our store rooms or exhibit halls. We can combine our informa-
tion with that of other museums to have combined topical databases that allow for 
cross collection searches. We can integrate our collections information with class-
room or distance learning. 

Today, many of these tasks are easy to implement, sometimes shockingly easy. 
For example, we were able to set up access to our collection records via an iPad with 
about an hour’s effort. Using an iPad application that displays a user’s computer 
desktop, collections staff can now walk up and down the aisles of a storeroom hold-
ing the collections database in their hands. They can quickly and easily access any 
information in the object record, view images, record notes about an object’s condi-
tion, or track an object’s new location while being moved. With a little thought and 
a little effort, we were able to make storage access a lot easier. 

Figure 2. A view of our simple ledgerbook photography station. Basic photography equip-
ment was used to produce an acceptable and useable image. courtesy Peabody Museum of 
Archaeology and ethnology. 
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Yet, the internet is more problematic than that. How safe is your data from 
hackers? How well backed up are your hundreds of thousands of digital images? 
Just what parts of what records do you want the world to have access to? Obviously 
appraised value and shelf locations are not the best thing to have public, but there 
are many nuances of access. Who decides what should be seen by whom and who 
has the time to make those decisions for vast quantities of records? It is easy to have 
a simple user internet interface to collections online. It is much harder to have one 
that has been user tested, is designed for multiple audiences, and looks nice enough 
to be acceptable to a visually sensitive museum director. That is much harder. Is it 
worth the effort and cost? And if so, how does one get to a good solution. The inter-
net is not Pandora’s Box, but it can come close.

Our first version of having our collections online did make available 300,000 
records with associated images. We learned a number of lessons and our newer ver-
sion is the result of taking these lessons and having our vendor make modifications 
to their online software. Our searching is now more comprehensive, more nuanced, 
with more information available and easier to access. As we add ancillary data to 
our database it becomes immediately available on the web. It is the ease of adding 
this ancillary data that has been revolutionary.

It is probably useful to mention that with the growth of the Internet, but not 
really tied to it, is the development of open source software. This is a topic of interest 
to many institutions. Should they use open sources software or not? We are not fo-
cusing here on particular kinds of software, because the software we use is not open 
source. It should be understood that open source means two different things. There 
are open source software tools, such as open source databases and open source pro-
gramming languages. And there are open source applications, including collection 
management applications. It is our opinion, for what it is worth, that open source 
databases and programming languages have lots of merit, and they are very well 
suited to have totally web based solutions. However, most museums have such lim-
ited programming capable staff and need so much support that an open source ap-
plication without such support is not practical in most cases, and where a vendor 
does supply such support, it is really the vendor and the functionality that are key, 
not that the application is written or not in an open source environment. 

Digital Media and Formats: The Wonderful World of the PDF 

We have discovered that PDFs of associated documents and paperwork are so easily 
made that it needs to be incorporated into standard museum work flow. At the Pea-
body, we are going down several paths concurrently as we deal with legacy docu-
ments and the generation of new documents at the same time. However, our first 
large scale efforts to digitize documents required using several different approaches. 
This is an important point. One size does not fit all types of extant documents. De-
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pending on the media you have, different approaches to digitization are preferable. 
Our first project involved the early published annual reports of the museum. In the 
early days much accession and research information was put into the reports and 
that is the most accessible form of it. It turns out that for archival purposes a com-
plete set of the papers had been microfilmed. We sent the film to a service bureau 
and for a very small fee we got back searchable PDFs which we put online: an in-
credibly easy solution. Our next project was trickier. The earliest catalogue records 
were in three dozen large, fat nineteenth-century ledger books. In addition to the 
normal challenges of reading century-old handwriting, much of the information 
in these ledgers was idiosyncratic or unique thereby making it difficult to map this 
content to database fields. For example, sometimes there were sketches of the ob-
ject or maps of the collections sites, and a red check mark had a different meaning 
than a blue cross. Rather than try to enter this nuanced information into the data-
base, we simply took a digital photograph of the each page and linked the images to 
the database. We chose to take a simple digital photograph using standard camera 
technology at the time, rather than create a high resolution, full archival facsimile 
scan. This was not just a question of resolution. Today a typical phone camera has 
enough resolution to obtain a readable image, and certainly any medium quality 
digital camera is far more than adequate. However, a full archival facsimile scan 
would require the page to be perfectly flat, the camera to be exactly centered and at 
exactly 90 degrees, and the lighting to be very well controlled. With bound volumes 
that would have been a major undertaking. This solution was not only faster than 
scanning, it did not damage the century-old book binding. Although they are not 
exact reproductions, the photographs are good enough for our users to access our 
ledger books via the internet anywhere in the world.

We also have accession cards that recorded accession lots. Our old database 
software did not properly accommodate such data, as it did not have a separate data 
entry screen and associated files for accession records, only object records, and so 
these 8000 cards and the data in them languished. With our new software, we could 
finally accommodate all this information and we began to data enter these cards. 
However, they also have little notes in various colors of ink on them, etc., and there 
is always the fear (justified) that some piece of data was entered incorrectly; so the 
staff wants access to the original cards even after data entry. This violates several 
broad goals. Firstly, the user must go to the cards, so remote access (access while in 
a store room, etc.) is not possible. Secondly, the cards can be lost or misplaced, and 
retaining the cards in a readily accessible environment for another century is not 
best archival practice. So, we are digitizing the cards (both sides, whether informa-
tion is on the back or not) and linking the resultant PDF to the accession record. We 
can now put the physical cards in archival storage, and everyone (who has the right 
security) has access to the electronic version of them.

Digitizing the cards with today’s scanners was so fast that we asked ourselves, 
“why not do the same thing to the 150,000 catalogue cards?” We had realized we 
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needed to do this at some point, but 
when we realized how fast we could 
do it, we just took the leap. One work 
study student (well-supervised, see be-
low) was employed for six months—job 
done. We now not only have the cards 
available to everyone, we can keep 
them in an archival environment, and 
we have gained a substantial amount of 
office space (on a university campuses, 
such space is considered equal in value 
to gold, so we are heroes to the space 
allocation people at the same time). 
The reason that we changed from pho-
tographing the ledgers a decade ago to 
scanning PDF files nowadays, is simply 
due to the recent changes in scanner 
technology. Inexpensive, easy-to-use, 
and fast document scanners are now 
readily available for paperless work en-
vironments. Since scanning times are 
literally one or two seconds, the ma-
jority of work for this type of task is 
processing the image files and linking 
them to database records.

We have also begun to tackle our 
vertical file documents. This turns out 
to be much more complicated than the old cards. In these files, we have documents 
that really belong in archives (such as bound field journals). We have paper of vari-
ous sizes, and we have items already divided into subfolders within an overall folder. 
We, of course, want to maintain any structure that exists in these records, so prepro-
cessing and more complex numbering of the items to be scanned is required. Nev-
ertheless, the scanning itself is so fast that one person can do about 4 shelf inches 
of boxed papers in one day. Again, supervision and quality control become impor-
tant factors, but even with 120 linear feet of files, we expect to be done within 1.5 
years of our staffed-up start time. Our biggest problem with this task will be for the 
other staff to be able to keep up. Materials are regularly sent to archives where they 
need to be processed at the basic level. And problems arise with the materials in the 
vertical files that require the attention or resolution by the registration staff. Their 
ability to keep up with the pace of scanning in fact limits the speed with which we 
can proceed. That is, if we doubled the number of people working on this, the rest 
of the staff could not keep up. This is an important consideration when designing 

Figure 3. A simple photograph of our 
nineteenth-century, hand-written records al-
lows users to see nuanced information that is 
difficult to capture with standard data entry. 
courtesy Peabody Museum of Archaeology 
and ethnology. 
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many such projects. If staff cannot keep up with problems, exceptions and other is-
sues, one has a fragmentary and scattered outcome. And over time, the danger of 
those problems not getting resolved can degraded the integrity of what has been ac-
complished. Therefore, this particular project requires a slower, more exacting pace.

Photographs

Many museums like ours have two types of photographs, as mentioned above: his-
toric or art photographs that are part of the collection, and photographs of objects 
in the collections. We will consider each of these in turn.

The overwhelming majority of the photographs in our collection are historic. 
They range from some very early daguerreotypes, to over 12,000 large glass plate, 
nitrate negatives that need to be kept very cold (three freezers full), hundreds of 
thousands of safety negatives (rolled and unrolled) of many different sizes, 35mm 
slides, stereo pair transparencies, and board-mounted prints. 

Each class of material has been considered separately. We first run a series 
of experiments to determine which scanning device and scanning resolution is ap-
propriate for a type of media. Our philosophy is to do it so well that if the original is 
lost, all of the information will still exist. So, for example, we tried a number of in-
house techniques to scan the glass plate negatives, finally coming up with what was 
our best method. Then we asked a commercial company (Boston Photo Imaging) 
to see what they could do. We then took their results and put them side by side with 
our results in Photoshop, and had staff compare them blind. It was clear that Boston 
Photo’s images were appreciably better. We arranged for them to set up a scanning 
station in the museum and they scanned the glass plates. The results are spectacular. 
The difference was not in resolution but bringing out the subtleties of the grey scale. 
That is seeing details in shadows and the like. In our particular case, for example, 
we had photographs taken in the Maya area with the subject of the picture in the 
foreground, but the quality was so good it was possible to read the hieroglpyhs on 
monuments that were in the background. For other materials, generally we have 
been able to do the work in-house. 

In the process of doing this scanning, we have encountered a situation other 
museums should begin to prepare for. Photography became cheap enough some 
50-60 years ago that many people began to take very large numbers of photographs 
that have considerable value for research. These people are retiring or dying, and 
their photographs are coming to the museum in large quantities. We have scanned 
well over 150,000 photographs in the last decade, and we have accessioned into the 
collection an equal number. That is, after a really major effort (funded by grants 
from NEH and IMLS, internal Harvard grants and funds from our own budget), we 
still have as many photographs to scan as we did ten years ago. It is hard to decide 
whether we should be happy that our collection has grown, or sad that we have just 
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as far to go as we did a decade ago. Fortunately, the new images we receive are rarely 
glass plates or nitrate film, and processing is not very expensive. We just need to ac-
cept the reality we will, on average, accession 10,000 new images a year and we need, 
in turn, to plan for their digitization. 

Images of objects in our collection presented a different host of issues. These 
tend to generate considerable differences of opinion among museums. We first will 
describe what we did, then discuss the rational for having done it the way we did. 
One first step was to scan all the images we had available. These included slides from 
conservation, 4  5 studio color transparencies, and other images. Fortunately, we 
teamed up with ArtStor and they scanned many of our best transparencies at excep-
tional quality and resolution. We then imbedded an imaging project into the mu-
seum-wide inventory. The value of imbedding projects is discussed below. Impor-
tantly, we took a photo of every item being inventoried, even if we had one already. 
It was faster to just shoot everything, and as many of the earlier photos were taken 
a long time ago, we now have documentation of changes in object condition over 
time. So the photos are not redundant, but complementary. We used digital cameras 
for this work. As camera quality improved, we kept replacing these cameras, passing 
the older ones to other departments at the museum. The important point is that the 
photographs were not studio quality. We used standard photo stands with lights that 
were not adjusted for each item. We did zoom in until we filled the frame and we 

Figure 4. A view of a typical storage room, in this example, African ethnology. courtesy Pea-
body Museum of Archaeology and ethnology. 
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carefully placed scales in the photos. The photographs were taken by staff members 
who were given some lessons in basic photography, but they were not anywhere as 
aesthetic as those taken by our outstanding studio photographer. They are, how-
ever, pretty good. When researchers and the public see them, they are almost always 
quite pleased with the quality. Note that there are other benefits of taking these 
“record shot” quality images. They are available to staff when designing exhibits. 
Researchers can screen them to determine just which objects they really need to 
see. And, they often provide the only proof of ownership we have of the object, a 
significant value with a collection with the magnitude of ours.

We, of course, developed a robust backup regime for the digital image files. 
And, we used the high resolution uncompressed files to generate images sized and 
formatted for web delivery. We linked the images to the object records, and use 
them internally almost daily. Most importantly, we have these images on our collec-
tions online. We have some 200,000 object records with images and some 150,000 
historic photograph records with images online (the numbers are approximate as 
we continued to add images at a substantial pace). Where we have multiple images 
of the same object, all are online. So, even when we have a high quality studio im-
age of an object (with a scanned and scaled down version online) we also have one 
or more inventory project images and even sometimes a photo from conservation.

Figure 5. our record photography used simple lighting and photographic stations. in some 
cases, these photos stations (along with a computer workstation) were portable and were 
moved from aisle to aisle during the catalog and inventory project. courtesy Peabody Mu-
seum of Archaeology and ethnology. 
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This is where one’s philosophy comes into play. We feel each type of image has 
value; each was taken with different lighting at different times. Yes, some are more 
aesthetically pleasing than others. But who are we to judge what the viewer wants 
or needs? We feel it is far better to have 350,000 images available to researchers and 
the public than it is to have taken just our 4,000 best images and put only those on-
line. Other museums make different decisions when it comes to this issue. We have 
yet to find anyone that has used our collections online that complains about image 
quality. Moreover, we have no evidence that the prestige of the institutions has been 
compromised because our record shots are out there for everyone to see.

The Remaining Collections

We have not photographed every item in the museum. Some material does not war-
rant such photography. Photographing every waste flake from an excavation cannot 
be justified. However, we have struck a compromise. In cases where we have draw-
ers filled with boxes of sherds or lithics, we took a photograph inside the drawer 
when we inventoried it. Thus, a researcher can look at the photograph and gain a 
sense of the amount and nature of the material available for research. Also, this type 

Figure 6. Many thousands of trays were full of generic ceramic sherds, lithic waste flakes, 
and faunal remains. Rather than photographing these hundreds of thousands of objects indi-
vidually, we took a photograph of the entire tray to give a sense of size and scope. courtesy 
Peabody Museum of Archaeology and ethnology. 
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of visual information assists staff when they prepare to move large number objects 
out of storage. Not a perfect solution, but a practical compromise.

We initially made the decision to first inventory (and photograph) what might 
be termed our 3D collection. We have worked concurrently on the photographic 
collection, but completion has been our second priority. The archival materials 
have been our third and final class of material. This does not mean we have ignored 
the archival material. We obtained a very useful grant from IMLS to process and 
rehouse our maps and other oversize and previously rolled objects (some 5,000+ 
items). We created many new computer records where none had existed previously, 
and we scanned a good number of the maps. But because many of the maps required 
an oversize scanner, the cost and effort was too prohibitive to do all of this collection. 

Now that we have discovered how efficiently we can produce PDFs of paper 
materials, we have abandoned Xeroxing researcher requests of archives. We now 
create PDFs whenever copies are needed or when it can be done conveniently while 
handling the items. Of course, these are immediately linked up to our computer re-
cord of the item. Thus we are gaining digital versions of these materials without yet 
having tackled them as a major project. Given the size of the collection getting it all 
done is a real challenge. But we take big bites, and we have multiple projects running 
concurrently. This is not a lifetime effort.

Figure 7. Using standard Remote Desktop software allowed us to access our collections da-
tabase on the iPad with less than two hours of effort from concept to implementation. courte-
sy Peabody Museum of Archaeology and ethnology. 
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Completeness

Embedded in all these projects is a very important detail. We do not do projects 
that target only small portions (say 10-20%) of a collection or subset of a collection. 
The cost of finding a few items, such as scanning four negatives from a roll of 35mm 
film, is quite high. When you go back eventually to digitize the rest of the roll, it will 
take more time to figure out which ones you have done rather than to simply do 
them all again. Thus, when we need a few images from a roll of film, or some of the 
objects from an unprocessed drawer, we make every effort to do the entire roll or 
drawer. Similarly, we never just enter some of the data on a card or other such docu-
ment. We try to maintain the rule of only handling an object once, and knowing 
that all the information that could be recorded, was recorded. Equally important, 
when we do make a scan we do it with as much resolution as is required to capture 
all the information. At the other extreme, when we inventoried a store room, we 
did it only if we had the resources to do the entire room. This makes managing the 
room easier and better.

The exception to that rule is making original digital photographs of objects. 
There, as noted, we use high-end, mid-range cameras, and upgrade them as the 
technology improves and prices come down. Today, of course, it is easy to purchase 
a 16 Megabyte mid-range camera for a very reasonable sum. To put this in per-
spective a 35mm slide holds the equivalent of, at best, 13 Megabytes, so it is easy to 
have equivalent quality in a digital camera. So, we take high resolution images and 
store them uncompressed, but we do not use the highest resolution cameras that 
exist. Such images, given the reasons for taking them and their ultimate use, would 
have little additional value beyond what we are doing. Similarly, the cheapest flatbed 
scanners do not produce the quality available in other scanners that cost just a bit 
more money. As most of the cost of these projects is labor, it makes little sense to 
not have proper equipment.

All these examples are really just following the basic rule. Do it once, do it 
right.

Lessons Learned

	 •	 Supervision and checking work is key. We have had many work-studies, 
high school students, and other part-time, minimally experienced individu-
als work on these projects. For the most part, this has been successful. We 
have found some tasks take too much skill for such individuals to master, 
and we have learned to remain flexible about who can do what. Moreover, 
almost all of the problems we have had with quality control have been be-
cause supervision and checking was too infrequent, or not careful enough. 
This is an extremely important lesson. It is much cheaper to check quality 
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rather than to redo work. Adequate resources must be allocated for such 
supervision when designing any project.

	 •	 Embed projects. One of the biggest costs of many museum projects such as 
inventory, rehousing, moving, doing condition assessments, photography, 
and so on, is the cost of taking the item off the shelf, bring up its electronic 
record, and re-shelving it. Often it is only a small additional cost to do more 
than one thing to the object before putting it back in place. Think hard about 
what else you can do to an object when doing such projects. Many museums 
do major projects then, too late, realize they could have imbedded one or 
more other tasks in the project at tremendous savings.

	 •	 No cherry picking; no partial steps; don’t just enter part of the data on the 
cards; no low-res scans; no scanning selected pages from a document; no 
scanning one or few negatives in a roll.

	 •	 The value of digital images can be from unexpected sources. 
   We needed to dismantle and move some very large, heavy plaster casts 

which had been made from papier-mâché molds. We realized that we also 
had glass plate negatives of them being cast at the turn of the previous cen-
tury. The images were incredibly helpful, already digitized, and immediately 
available and findable in our database. 

   From a surprising Integrated Pest Management point of view, our inven-
tory photos from the 1990s are of high enough quality that we can zoom in 
and identify the presence or absence of insect damage on objects, allowing 
us to better understand current conditions. 

   In both cases, the images/data records were used by collections manage-
ment in ways we had never anticipated.

The Next Level

The discussion here leads to what we consider to be the goal of the Next Level. The 
Next Level is to truly go digital. We see the cloud as being very helpful in accom-
plishing this. We are beginning to archive image and other files in the cloud as cost-
effective and well backed-up solution to inexpensive archiving of large quantities of 
files. So, is our next level actually a next level above? Not only are we scanning our 
vertical files, but all new documents are scanned when they are received or gener-
ated. A new deed of gift is scanned immediately and linked to the newly created ac-
cession record at the same time. Any item in archives (which as noted above is our 
lowest priority of collections to digitize) gets digitized as it is used. We ask ourselves, 
how this material should be digitized, not if it should be. 

We are approaching a world where every item in our collection has an elec-
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tronic record, and all the associated material exists in a digital version and is linked 
to that record. We see a world where there are no old ledgers, cards, papers in files, 
photos buried in archives or conservation. We see a world, eventually, where docu-
ments are linked to an object record and are accessible, where every photograph 
for an object is offered, where exhibit labels and photographs of exhibit design are 
digitally available. That is, from anywhere on the planet, it should be possible (with 
appropriate security in certain cases) to know what we know, to see what we have to 
study or view, for every object we have. We see not an electronic catalogue—that is, 
our cards key stroked into a database—but our entire cumulative knowledge of the 
collection available online. You still need to come to the museum to see and study 
the real thing, but you should be able to come already having been exposed to all 
that we know about it. And if you cannot afford to get to us, regardless of how rich 
you are, you will have all the information anyone can have. We see this as the next 
level in collection automation. We are not there yet, but we are surprisingly close.


