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INTRODUCTION

Library patrons in the sciences rely on journal articles far more than books. Working with these clients, we have come to appreciate the importance of visual data to their research. So much valuable information may be contained within images that an article might be useless if the quality of the scanned images is poor. Patrons appreciate how quickly they receive a PDF of their requested article, but the most frequent complaint we hear is that images received in ILL articles are often of unacceptable quality. An email from a patron sums up why we want to learn how much extra work is required to scan journal articles in a way that retains all of the intended data (R. Emlet, personal communication, May 2, 2012):

We talked today about the crappy reproductions of images - essentially unusable (that I have come to expect) when I receive publications via ILLIAD. I am sending as attachments the ILLIAD doc, requested in late April and received very timely as PDF…  I requested a PDF from the author after I received the very poor ILLIAD version (poor means the figures/photos are not useful in understanding the text and the purpose of the publication).  SEEING IS UNDERSTANDING.  I hope you can help the people in charge of the ILL information stream recognize our needs for the best images they can provide when loaning libraries receive requests.

Journal price inflation and subsequent collaborative collection development among colleges, universities, and consortia mean our patrons have an increasing reliance on interlibrary loan for delivery of articles. This places an extra burden on ILL departments everywhere, but should turn-around-time be our only measure of success?  For our patrons in the sciences we believe it is essential to consider the quality of the images in articles received through interlibrary loan.

BACKGROUND
There is no true industry standard in interlibrary lending when it comes to scanned images.   Kristine Alpi aptly described the problem in 2009:

Scholarly disciplines that need color to convey meaning are not having their needs met by interlibrary loan/document delivery (ILL/DD).  Growth in the frequency and quality of image reproduction in pathology, molecular biology, microsurgery, and other highly visual aspects of science has changed the amount of content for which color is absolutely essential to shared understanding. 

Little has changed since Alpi’s article was published. Three years later, in fall 2012, postings to the OCLC ILL-L discussion group showed that ILL librarians are still searching for libraries to supply color scans of images for their patrons. One solution posted to the list was the ShareILL website (http://www.shareill.org/) which contains a list of libraries willing to scan in color.  Another suggestion was creating OCLC custom holding lists for libraries willing to supply color scans.  It appears that borrowers still need to ask for an exception to the rule if they want a color scan.  Yet, how does a patron even know to request color scanning of an article?  The request for color will more likely come as a resend request after having received a poor quality black/white scan of a crucial image.   We consulted American Library Association (ALA), RapidILL, and Greater Western Library Alliance (GWLA) to see if they supported any standards for image scanning.

Factsheet #8 from ALA addresses interlibrary loan, but makes no mention of image quality in scanned documents (http://www.ala.org/tools/libfactsheets/alalibraryfactsheet08).  The current code authored by the ALA division Reference and User Services Association (RUSA) still dates from 2008 (http://www.ala.org/rusa/resources/guidelines/interlibrary). Our inquiries regarding potential updates have not yet been answered. ALA does point to a recent monograph on interlibrary loan practices (Weible and Janke 2011), which states:

Some libraries review each scanned image for potential viewing issues such as black edges, blurred or unreadable print, or missing pages. Other libraries choose to post the material and wait for the patron to contact them about any problems with the quality of the copy. The thought behind posting an article without checking for completeness or quality is that by doing so, libraries are placing an emphasis on speed rather than quality. Patrons may not view all their requested documents, or they may view only a small portion rather than the entire article. Most articles are sent without quality problems, so to proof each item may be an unnecessary use of staff time and delay delivery to the patron.

As with ALA, Rapid also relies on the lending library to monitor the quality of their output.  M. Richins (personal communication, March 26, 2013) reports, via email:

Currently, we do not have specific standards set for scanning quality.  Rapid libraries commit to providing "high-quality scans" but that might differ some depending on the technical limitations of the lender.  We do use a process that retains image color/quality when libraries are not sending directly to each other, but instead through our centralized receiving/delivery process, but the delivered image quality is still based on the file that the lender is able to provide.

GWLA’s published Agreement on Resource Sharing and Document Delivery does not address image quality standards.  In 2006 GWLA surveyed their members regarding scanning practices (http://www.gwla.org/Committees/RS-DD-Committee-Documents-Archive; see GWLASurveyResults.doc) and address ways to improve scan quality, but do not prescribe any standards.  At that time, 17 of the 30 member schools had color scanners, and 16 indicated they would scan in color when the borrower asked.  Seven of these respondents also indicated that the decision to scan in color rests with them, the lender.  “If pictures and graphics require color then it will be used” was a quote from one of the respondents, which is the best possible response from the borrower’s perspective, to know the lender is considering their needs.  

While nearly all institutions with color scanners are willing to scan in color when requested, patrons typically do not know if the article they are requesting contains important images that require careful replication. The staff scanning interlibrary loan articles—not only professional staff, but also student workers—must judge whether a particular image requires enhanced scanning and also judge the quality of the resulting output. The fact that these decisions come down to an individual’s judgment demonstrates the key challenge to insuring quality scans.  Establishing standards may alleviate that problem and this may well be a topic at the May 2013 GWLA Joint Resource Sharing and Document Delivery/Collection Development meeting (N.Chow and R. Litsey, personal communication, March 25, 2013).  However, at this time ALA, Rapid, and GWLA still rely on each lending library to determine when, or if, to scan in black/white, grayscale, or color.

THE PROBLEM
We know from personal experience that resend requests are generated by both poor image quality in received articles and also by illegible text in articles that were scanned entirely in grayscale or color, without toggling to black/white for text-only pages. Figure 1 (modified from the original and reproduced with permission, Akgun-Dar 2004 et al., figure 8) is a clear example of how data is lost with a black/white scan of a grayscale plate.  Within these electron micrographs are arrows and labels pointing to secretory granules inside the cell. The labels and arrows are not obvious in the black/white scan on the left.  Figure 2 shows the same challenges faced with a color plate (modified from the original and reproduced with permission, Hunt 2006, figure 11).  The figure represents global rainfall data and the color bars convey standard deviations. The grayscale form of the figure conveys little of the initial data and the black/white scan of the same plate is useless. Figure 3 is an example of poor-quality grayscale text received by one of our patrons through interlibrary loan (modified from the original and reproduced with permission, Werner 1993). The article was printed on hard-to-scan glossy paper and the text has been sacrificed for the sake of the image.  We should be able to do better by our patrons.

[Figure 1]
[Figure 2]
[Figure 3]

In order to give the best possible service, our practice in the science branch libraries at University of Oregon has been to toggle to an enhanced scanning mode (grayscale or color) for pages with images in order to adequately capture the image and toggle back to black/white scanning for text-only pages in order to preserve text readability and minimize file size. Sometimes we include both a grayscale and a black/white scan of the same page in order to deliver quality text and figures to the recipient. Not all libraries are willing to supply scans in grayscale or color, and in some cases this may be due to technological limitations.  Others may be reluctant to add additional work to their already large volume of requests. We could adopt grayscale or color scanning as our industry standard, but this would result in larger file sizes and, depending on the scanner, the quality and readability of the black/white text could potentially be diminished. There are technical challenges to be addressed, but it is time to have a discussion about image quality in ILL-supplied articles.

Much of the literature on resource sharing best practices focuses on underlying hardware and software, additional document delivery outreach to in-house patrons, or work flow processes (Connell and Janke 2006, Dechenes 2012, Hosburgh and Okamoto 2010, Pedersen and Runestad 2009, Rumble and King 2008).  Pedersen and Runestad (2009) indicate that streamlined processing allows them to scan upwards of 45 articles per hour, depending on the technology used.  The quality of scanned articles and images is never addressed with the exception of Weible and Janke (2011) who say “Most articles are sent without quality problems, so to proof each item may be an unnecessary use of staff time and delay delivery to the patron.”  Connell and Janke (2006) concur, reporting that they can process between 40 and 43 articles per hour with only one sub-standard scan per hour.  They go on to suggest that ILL departments over-estimate the importance of error-free deliveries. Based on what we hear from our patrons, we disagree.  It might take longer to scan an article in grayscale or color, but how much longer?  Isn’t it better to create a quality scan the first time than to re-page and re-scan the article a second time?  The purpose of this paper is to determine how much extra time it takes to provide quality scans of articles with images and to make a case for setting standards in ILL scanning practices.  

METHODOLOGY
We selected twenty journal articles containing important visual data from a range of disciplines in the sciences.  Ten of the articles contained plates in black/white or shades of gray and ten contained color plates (Appendix A).     

We created transaction records in ILLiad and scanned each article using the ILLiad/Odyssey interface (version 8.3) to replicate the act of scanning an ILL request.  Each article was scanned at 300 dpi on the two scanners used in our science branch libraries: Ricoh IS45OSE (WIA) and Epson GT-2500.  The Ricoh scanner has the capacity to capture a two-page spread in a single scan, is designed to handle a moderate flow of material, and can scan in black/white and grayscale.  The Epson GT-2500 is a document scanner which handles a single page at a time on the flat-bed setting and, while never marketed for ILL purposes, suffices for the low volume of requests supplied by our marine laboratory library. It can scan in black/white, grayscale, and color.

Articles were scanned in black/white, and again in grayscale.  Articles with color plates were also scanned in color with the Epson GT-2500.  Scans using grayscale and color settings were done by toggling between enhanced scanning properties for pages with images and black/white for text-only pages, for we believe the best product is obtained by this practice: good quality images, crisp black/white text, and moderate file sizes.  We measured time, in seconds, to process requests from beginning of scan to end of transmission of the article.  Scanning times were compared, and the amount of extra time required to use grayscale and color for images was calculated.  We also noted how many times it was necessary to toggle between settings for each article, and the resultant file size for each scan. 

RESULTS AND DISCUSSION
To scan in a way that produces the best image quality for black/white/gray plates requires very little additional work. For the Ricoh scanner it took an average of 30 additional seconds, between 14 and 40 seconds per article, to scan plate-containing pages in grayscale. The same scans on the single-page Epson GT-2500 required 23 to 64 additional seconds, an average of 47 additional seconds. In the case of the Epson GT-2500 scanner, the journal volume was re-positioned for each scan so the overall scanning time was longer, but the percentage of extra seconds required to toggle to grayscale is less than the Ricoh (Table 1).

[Table 1]

To reproduce color plates in grayscale required 18 to 48 additional seconds, for an average 32 additional seconds with the Ricoh.  The same grayscale scans on the single-page Epson scanner took 23 to 75 additional seconds, for an average of 44 extra seconds per article.  To scan in color on the Epson required 46 to 168 additional seconds, an average of 72 additional seconds per article (Table 2).  In the case of one article, scanning pages in color took 168 additional seconds over the same scan in black/white because it contained eight pages with color plates.  The amount of extra effort, in seconds, (Tables 1 and 2) varied from article to article and also varied between the two scanners.  There is no way to extrapolate or make any generalizations from these tables.  The results obtained by any library will depend on scanner qualities such as ease of toggling between settings and the speed of the scanner itself. Our point is simply to demonstrate that quality scanning does not take much additional time and certainly less time than having to resend the article if the first scan is not adequate.

[Table 2]
The biggest challenge to scan in the way we have described is that staff must pay attention to every page to note if there is an image or not.  We stress the importance of quality image scans to our student assistants.  It does require focus as Table 3 shows.  Some of the articles scanned have eight pages with color plates and some required toggling back and forth to enhanced or black/white scanning up to eight times. Scanning articles is a repetitive task, but requires the same attention to detail as other library jobs.  From data in Table 1 and 2 we calculate the percent of extra effort required to toggle to enhanced scanning for plates.  While the percentage of extra effort (Table 3) seems quite high, remember that we are measuring only the additional time needed to scan which is a subset of the time needed to process an interlibrary loan from start to finish.
[Table 3]
Appendix B shows the files sizes for articles scanned in black/white, grayscale, and color.  File size grows by almost an order of magnitude when just the pages with plates are scanned in grayscale.  The largest file generated for a color scan was over 133 megabytes. If these articles had been scanned via Odyssey, in their entirety, in either grayscale or color, the resulting file sizes would be even more unwieldy. This is one reason we hesitate to simply suggest scanning entire articles in either grayscale or color.  At our marine laboratory branch library, we now upload PDFs from our Ricoh Aficio MP2352 photocopier/scanner which results in far smaller file sizes than TIFF-based scans through Odyssey.  Other libraries will certainly have discovered similar ways to address this technological challenge.[footnoteRef:1]   [1:  The focus of this article is on scanning time, but file sizes obtained through Odyssey scans may need to be addressed as well. Read Joe Ellison’s post to this thread for some background on Odyssey, TIFF, and file size (http://answerpot.com/showthread.php?2641642-Tif%20vs%20PDF).] 


CONCLUSIONS AND RECOMMENDATIONS
In some articles, the visual data presented is key to understanding the content of the article and is indeed more important than the text.  We know this from our patrons, but a review of the literature tells us we aren’t the only ones who notice when image quality within articles is lost (Erdman 2006; and Joseph 2006, 2012).  

If there were image-scanning standards within our industry, ILL librarians might not be searching for exceptions when their patrons need a color copy of an image. We should not have to consult a list of libraries that will supply color scans or post to a listserv to request special handling of a request. 

For this study we deliberately chose image-intense articles, and the majority of articles processed through interlibrary loan would not require as much special attention.  We have shown how little additional work is required of ILL staff to scan articles in a way that retains the useful information contained in images and maintains its usefulness and value to the requesting user.

Further study is needed. It is difficult to know how many resend requests result from poor quality scans and how much additional work these requests generate at both lending and borrowing libraries.  It is also impossible to know how many patrons are discouraged and do not even submit re-send requests and therefore are not able to use information in their received articles. The next step is to determine the percentage of articles requiring special handling and how many grayscale or color scans are needed, on average, per article.  With that knowledge in hand we could extrapolate out to find the additional money needed to fund ILL departments adequately.

If we were answering a query at the reference desk, we wouldn’t want to give the patron a partial answer to their question?  Don’t we owe them the same level of service when supplying answers, via articles, to their ILL requests?  Given the ubiquitous journal cancellation projects at most libraries and increasing reliance on interlibrary lending, we have the professional obligation to produce the same quality product we would wish to receive, one that contains all the data in the published article, both text and figures.  Agreeing on image scanning standards would be the first step.
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