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Scripps Institution of Oceanography has a long history of publishing research monographs and technical
reports in print, now almost entirely discontinued. This backstock of legacy print publications is being digitized
by Scripps Library either on demand by fulfilling requests, or by digitizing items of enduring value. Past text
digitization of these legacy publications by Scripps Library have largely involved vendor production of PDFs
from scanning, optical character recognition, and then XML-TEI encoded text production, followed by PDF
creation. This process delivers PDFs of the smallest file size, analogous to contemporary PDF production by
electronic journal publishers, but are relatively costly to produce and involve considerable time in vendor
interaction, proofing, and revisions. Scripps Library also experimented with using its interlibrary loan (ILL)
staffing to produce PDFs as part of their workstream. This proved problematic. It was difficult to insert
additional work of a low priority into a busy workflow. ILL PDF production uses a scanning resolution suitable
for ILL but not as high a resolution as deemed suitable for producing online versions of legacy publications.
There were also proofing issues in that ILL staff go quickly through their work and scanning errors can get by
without detection. So a do-it-yourself desktop approach was settled upon to achieve high quality results, at
reduced cost, and least effort.

The current implementation uses Adobe Acrobat Professional to create PDFs from a Hewlett Packard ScanJet
7800 sheet feeding scanner. The HP ScanJet 7800 scanner can scan up to fifty pages on both sides (duplex
scanning); it will scan more than fifty pages at a time, but feeding problems may arise. A Plustek OpticBook
3600 Corporate flatbed book scanner is used to scan publications with tight bindings that cannot be disbound.
The OpticBook scanner can scan up to six millimeters from the flatbed edge, which is perfect for publications
with tight bindings and narrow gutters that cannot be disbound. After scanning, optical character recognition
is run on the scanned-page PDF using Adobe Acrobat, so that searchable text is hidden behind each scanned
page image in the PDF.

Scanning is accomplished from disbound, trimmed original publications in order to take advantage of
automated scanner sheetfeeding. Scripps Library maintains a backstock of legacy publications for such
digitization. The glued or stitched binding is cut off with a clamping paper cutter, or if stapled, the staples are
removed and the fold between successive pages trimmed off. After trimming the document into individual
pages, the entire document is checked to ensure each page is separate so that there are no misfeeds in the
scanner. If an original publication is not available to disbind for scanning, then the text-only pages are
photocopied and run through the sheet-feeding scanner.

A few pages are scanned first as a test, to see if results are up to expectations. For original documents that are
yellowed or browned, the lightening setting in the scanning software is adjusted to produce whiter pages.

Scanning of text-only pages including those with black/white line drawings, graphs, and figures is done at 600
pixels per inch (ppi) black/white text scanning (two bit). Scanning at 600ppi gives very sharp-looking text which
can be assessed by zooming such a PDF up to 200%. However photographs and half-tone images are not
scanned at this resolution due to PDF file size concerns. Scanning text-only pages at 600 ppi is much higher
resolution than seen in some scanned PDF projects. The intention is to produce a very high quality legacy PDF
publication, and not do it again in the future as opinions about resolution and quality and PDF file size may
change (as they have done in the past). A 600 ppi produced PDF continues to be sufficiently small in file size



even with such high resolution text scanning, and the slower scan time at this relatively high resolution is not a

problem when using a sheet feeding scanner in a non-production desktop environment.
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The above figure shows 300 ppi black/white text scanning on the left and 600 ppi black/white text scanning on
the right, for a PDF zoomed up to 200%. Note the sharper axes of the graph for the 600 ppi scan on the right,
as well as the sharper appearance of its text characters.

1) Four pages of text scanned at 300 ppi black/white results in a PDF of 175K in file size.

2) Four pages of text scanned at 600 ppi black/white results in a PDF of 328K in file size, a bit less than
double.

3) A forty page text document would be 1.75 megabytes if scanned at 300 ppi black/white.

4) A forty page text document would be 3.28 megabytes if scanned at 600 ppi black/white.

This increased file size at 600 ppi black/white compared to 300 ppi black/white is relatively modest for the
benefit of sharper text and figures throughout the entire document.

300 ppi grayscale or color scanning is used for pages containing black and white or color halftone photographs
respectively. 300 ppi is used for grayscale or color scanning instead of 600 ppi because the resulting PDF just
gets too large in file size if photographs are scanned at 600 ppi. Grayscale or color scanned pages consume
considerable file size in a final PDF, and so grayscale or color scanning is not used for text-only pages.

1) Four pages of text scanned at 600 ppi black/white results in a PDF of 328K in file size.
2) Four pages of text scanned at 300 ppi grayscale results in a PDF of 1,150K in file size, which is 3.5 times
more file space for half the resolution.
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In addition to file size differences between 300 ppi grayscale scanning and 600 ppi black/white scanning of
text-only pages, the above figure compares 300 ppi grayscale scanning on the left with 600 ppi black/white
text scanning on the right, for a PDF zoomed up to 200%. It can be seen that grayscale scanning doesn’t
produce clear and crisp text compared to black-white scanning. There are gray shadings on what should be a
clean white background (above and below the word “nonlinearity”), and 300 ppi grayscale text is not quite as
sharp at 600 ppi black/white text (compare the words “three”, “by”, etc.).

If a page is composed of a halftone photograph with a large amount of text, some file space can be saved by
pasting a cropped grayscale or color scan of the photograph onto the black/white scanned text page. This
combines the sharp appearance of text scanned at 600 ppi, with the higher quality of halftone photos scanned
in grayscale or color.

Black and white photographs scanned at 300 ppi grayscale.



Black and white photographs scanned at 600 ppi black/white have lost detail compared to the 300 ppi
grayscale scan above.

First the page is scanned at 600 ppi black/white and saved as a TIF. Then the page is scanned 300 ppi grayscale
or color but framed for the halftone photograph. Then the scan is cropped closely around the photograph,
which is then pasted over the lower quality photograph on the black/white scanned TIF. Then this composite
TIF is inserted into the PDF. This works best where the page is mostly text with the black and white or color
photograph being a small element on the page.

1) Asingle page with a black and white halftone photograph scanned at 600 ppi black/white gives a PDF
of 170K size, with an unacceptable appearing photograph as explained above.

2) Asingle page with a black and white halftone photograph scanned at 300 ppi grayscale gives a PDF of
760K size and a good looking photograph but the text is less than acceptable in appearance as
explained above.

3) Asingle page with a black and white halftone photograph and scanned at 600 ppi black/white for the
text and 300 ppi grayscale for the pasted-in photograph gives a PDF of 1,275K size. The text is sharp in
appearance and the photograph shows detail well.

4) A single page with a black and white halftone photograph and scanned at 600 ppi grayscale gives a PDF
of 1,436K size. Text and photograph look great, but considerable file size is consumed if the original has
many pages with photographs.

So scanning and creating such a composite page combining black/white scanned text and a grayscale or color
scanned photograph consumes an additional 515K in file size per page compared to a 300 ppi grayscale/color
scanned page. The composite page has better appearing text and a good quality photograph in appearance.
This is a modest increase in file size IF such pages are not numerous. However an additional 5 megabytes is
added for every ten such composite pages. Therefore for documents with a lot of pages with text and
photographes, it is best to scan those pages at 300 ppi grayscale or color, and scan the text-only pages at 600
ppi black/white, accepting the slightly degraded appearance of the text on those grayscale- or color-scanned
pages with photographs.

After scanning the original document in groups of fifty pages, the various PDFs are assembled into one PDF.
Then Adobe Acrobat’s optical character recognition software is run against the PDF to create a word or phrase
searchable PDF (via Adobe Acrobat's DOCUMENT - RECOGNIZE TEXT USING OCR.) Adobe Acrobat's OCR
software is not highly accurate, and its percentage of success depends on the typescript quality in the original.
As a result, if searching a word(s) or a phrase within a PDF yields zero results for that PDF, it cannot be
assumed that such a word(s) or phrase does not exist within that PDF. However Adobe Acrobat’s OCR is
sufficiently successful for document discovery searching via Google, since key words are typically used many



times within a document. Other optical character recognition could be investigated if improved OCR was
important.

Considerable file space can be wasted during assembly of scanned pages into the final PDF. This is revealed
through Adobe Acrobat’s ability to analyze file space consumed by components of a PDF file (via ADVANCED —
PDF- OPTIMIZER - AUDIT SPACE USAGE). “Document Overhead” can sometimes, but not always, be a
considerable percentage of the final PDF file size, and is related to a number of things that make up the
structure of a PDF file. Document Overhead can reduced significantly in some but not all cases, so it is useful
to attempt to reduce it. First save the final PDF, and then save it again through FILE - SAVE AS, using the same
file name if you wish. If PDF document overhead is being inordinately consumed, this FILE — SAVE AS
procedure will reduce it, and thus the PDF file size will be reduced.

Page proof the final PDF by paging through it quickly to ensure all pages are present. Count off the page
numbering as you click-page through the PDF, since sheet feeding scanners can pass two pages through at a
time if they are stuck together.

If the final PDF is too large in file size, compress the PDF. Compression will alter the quality of viewed images
and page scans, so it should be used judiciously. It is important to keep the original uncompressed PDF, in case
it is necessary to go back to it and start over with a different compression method. At Scripps Library, PDF file
sizes under twenty megabytes seem to deliver best with the underlying software for the University of
California's eScholarship Repository and we don’t have bandwidth limitations, so achieving a small PDF file size
is not a great concern for us. Your mileage may vary. To compress a PDF, there is advice on the Web which
you can find via Google searching.

You can run Adobe Acrobat’s ADVANCED - PDF OPTIMIZER, and try its default compression setting for IMAGES.
Look at the resulting PDF and file size, and it may meet your needs. You can try compression for SCANNED
PAGES; select "Optimize Compression of Page Regions Based On Color Content' and slide the slider knob
between "small size" and "high quality.” Start out by choosing something between half and three-quarters on
the slider, depending on how much compression being sought for a targeted file size. Look at your resulting
PDF and its file size. Produce successive PDFs trying a few different positions on this slider, and do not over-
compress. Remember to always keep an uncompressed version of your PDF; don’t overwrite it. You may wish
to serve that uncompressed PDF in the future as bandwidth becomes less of an issue. You may need to
execute a less aggressive compression later if you don’t recognize a problem immediately with your current
PDF compression method.

Get going on those legacy publications from your institution, one at a time, no rush... Time will pass and much
will get done.



