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Abstract
This study assesses the quality of both images and text in a sample from the 2,180 works
on geology from the HathiTrust Digital Library (multi-institutional digital repository)--an
outgrowth of the Michigan Digitization Project and partnership with Google, Inc. A random
sample of 180 (consisting of 47,287 pages) was made and reveals many patterns and
characteristics of the digital manifestations of these works. The good news is that of the total
47,287 pages that were reviewed, only 2.5% had errors. The bad news, of the 180 works, 114 or
63% had at least one scanning error. It is important for librarians and readers to know the
strengths and shortcomings of this repository in considering future decisions on both deaccessioning and remote storage of works from libraries.

Introduction
Partnering with libraries and publishers, Google, Inc. has created the World’s largest
digital collection and index of books and journals. The broad implications of how this digital
collection may transform future access and use of the works it contains, and the subsequent
future of libraries has been the focus of several articles and opinion pieces of late (Dougherty,
2010; Jones, 2010; Nunberg, 2009; Darton, 2009). However, much of what has been written has
also focused on the Google Book settlement with the Authors Guild, and the Association of
American Publishers (Proskine, 2006; Band, 2009; Okerson, 2009). A few articles have begun
making assessments of image quality and the means of access used within the Google Book
product (James, 2010; Duguid, 2007; Townsend, 2007). However, these articles have been very
limited in scope or in the size of their samples. Studies by Duguid (2007) and Townsend (2007)
have limited their assessments to a single work. James’s found less than 1% of the pages in his
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sample had a significant error. However, the study had a relatively small sample of only 2,500
pages from 50 works.
The aim of this study is to assess the quality of both images and text in a sample from the
2,180 works on geology from the HathiTrust Digital Library (multi-institutional digital
repository)--an outgrowth of the Michigan Digitization Project and partnership with Google, Inc.
(HathiTrust, n.d.). The HathiTrust has become a primary repository for much of the digitization
happening at Committee on Institutional Cooperation (CIC) and the University of California
system libraries for the Google Book project. While this study specifically makes an assessment
of the HathiTrust Digital Library, since much of the content is the same, many of the conclusions
may, by extension, also be valid for portions of the Google Book project.
Methodology
All records for works that are fully available within the HathiTrust Digital Library and
indexed with the subject term ―geology‖ were downloaded into Endnote from the University of
Michigan Libraries’ online catalog: ―Mirlyn.‖ A total of 2,180 works met these criteria as of
March 12, 2010. A random sample of 180 works was made from the total population of 2,180.
Data gathered from the sample included: title; author; format; number of standard illustrations
within the work and the number of standard illustrations with scanning errors; the number of
large format illustrations (foldouts) and number of large formats with scanning errors; number of
pages of each work and the number of pages of text with scanning errors; date published and
original owning library of source document. A standard illustration was considered any image
(i.e. woodcut, lithograph, and photograph) that was not a foldout or oversized illustration and
kept in a back pocket. A scanning error was simply whether or not the illustration was capable
of communicating the information it was intended to. Missing images were also considered an
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error. Most illustrations are degraded to some extent in the digitization process. For the purposes
of this study, they were judged using a pass or fail criteria: either they were adequate or they
were not. Similar criteria for pages of text were also used: if the page was missing, unreadable
or missing words or information that made it unreadable, it was considered a scanning error.
Results
A total of 47,287 pages of text were evaluated. Of that, 865 pages, or 1.8% were missing
or deemed to be scanning errors in the text. Of the 180 works in the sample, 34 works or 19%
had at least one scanning error of text. One work, An elementary treatise on mineralogy and
geology, designed for the use of pupils, originally published in 1822, was missing 566 pages.
This accounted for 65% of all the text scanning errors. The remaining errors were mostly poor
scans of pages (Figure 1).

Figure 1. – Example of text scanning error.
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A total of 8,098 standard images were contained with the 180 sample works. Of the total,
98 or 1.2% were missing or deemed to be scanning errors. Of the 180 works in the sample, 35 or
19% had at least one scanning error of a standard illustration. The work with the most errors,
numbering thirteen, was Ground-water hydrology, historical water use, and simulated groundwater flow in Cretaceous-age Coastal Plain aquifers near Charleston and Florence, South
Carolina (1996). One problem identified that caused errors in both text and images may be a
result of the automatic quality control processing of the page images--resulting in images or parts
of text being clipped out (Figure 2). However, this did not seem to be a problem in the Google
book interface for these same works (as the images had already been reprocessed to correct these
errors).

Figure 2. – Example of standard illustration scanning error (Figure missing).
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A total of 223 foldouts or large format illustrations were contained within the physical
works of the sample of 180. Since all were missing from the digital version--all were counted as
scanning errors. Obviously, there was a conscious decision by Google not to digitize foldout and
large format illustrations (no doubt to increase the speed of scanning). Of the 180 works in the
sample, 77 or 42% had at least one foldout or large format illustration. Thus for geology works,
we can infer that by not scanning the foldouts or large format illustrations results in scanning
errors 42% of the time.

Figure 3. – Example of foldout scanning error.
Discussion
When the different types of errors are taken all together, within the sample of 180 works,
there were a total of 1,186 scanning errors. Thus, of the 180 works, 114 or 63% had at least one
scanning error. Google has classed errors into two forms: material and processing (York, 2010).
Material errors are the result of deficiencies in the physical works (i.e. missing pages).
Processing errors are those which result from the post-scan processing of the image. Of course
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there are also the human errors associated with the procedure of manually turning the page (hand
in the picture). This study suggests a fourth type of error; ―policy‖ error. In order to achieve the
massive scale deemed necessary for the project to be successful, the scanning of larger format
foldouts where originally neglected. This policy can result in a large number of errors;
especially in the case in works from certain disciplines such as geology, since a large percentage
of works contain large foldout illustrations.
The policy of not scanning large format foldouts has implications of quality and
completeness for the HathiTrust Digital Library and the Google Book product. The foldouts are
of central importance for many works. Why would the original publisher go through the expense
of compilation, printing them if they were not? In fact, for many works, they are the central
intellectual work--the text is ancillary to the map. For example, Robert Bailey’s Ecoregions of
the United States, the original map was published in 1976 and the explanatory text to the map
Description of the Ecoregions of the United States was not published until 1978 (Bailey, 1978).
The central element of the work in this example is the map.
It should be pointed out that the post processing of the images has continued to improve.
Thus, when the images are reprocessed, many of the errors are corrected (York, 2010). Thus, the
results of this paper are really just a ―snapshot in time‖ of how the images appeared in the
summer of 2010 when this research was conducted. Also, the policy of not scanning large
foldouts may change if it already has not. This will eventually result in fewer percentages of
scanning errors within the texts and illustrations. Given Google’s mission, ―to organize the
World’s information and make it universally accessible and useful,‖ it is entirely appropriate that
they should undertake such an ambitious endeavor of digitizing the World’s printed books.
While this study identified many of the shortcomings in image quality for works related to
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geology, it was found that the vast majority of page images have no scanning errors. The
HathiTrust Digital Library and Google Book are providing easy access to many works that
would otherwise be very difficult to utilize for many researchers. Perhaps more importantly, the
HathiTrust Digital Library intends to provide long term stewardship and digital access to works
in the public domain and has demonstrated a commitment to quality control—as they have
already corrected most the errors identified by this project when they were provided with the
information on where the errors were.
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