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1.0 Executive Summary 

The Task Force’s charge was to survey visual resource collections managed by UC libraries to discover their scope, characteristics, usage, and extent to which they are digitized. The survey of visual resource collections in UC libraries revealed a wealth of visual materials: over 11.4 million images with about 236,000 already in digital format.  The collections come primarily from special collections, map collections, and arts collections and bring a variety of user needs, standards, existing access systems, and approaches.  There is little usage data to draw upon, but the collections appear to serve a mix of research and instructional needs.  

The Task Force also investigated user studies to understand the need for functions, services and user support related to digital images. Delivery of digital images for instruction is complex, requiring further development and assessment of presentation systems, development of policy issues, especially those relating to copyright and fair use, and strengthening partnerships with other campus professionals to provide user support.  

Finally, the Task Force explored the question of creating a union catalog of digital visual resources. In addition to having a rich collection, UC libraries also have a strong basis on which to build discovery and delivery systems and organizational mechanisms for creating and supporting digital images.   It will be necessary to define and agree upon the types of access systems needed, the architectural model to provide appropriate services and flexibility, and the standards and management systems to support them.  Because there are areas still needing extensive investigation and agreement, the Task Force recommends postponing the decision to build a union catalog that would consist solely of UC images.  Such a union catalog might not adequately address the varied characteristics of the collection or the differing needs of user groups. It is possible to experiment with some interim approaches and to assess studies already in progress to make a better informed decision. 

The Task Force identified a set of 15 recommendations, combining planning and action, to continue progress on making our visual resources collections available in digital form.  The three most critical recommendations are 1) to adopt an architectural model to guide future development; 2) to define and promulgate minimum metadata and digital object standards for images; and 3) to develop systemwide copyright and fair use policies and guidelines.  If these areas are addressed soon to provide a strong planning framework and define the basic infrastructure, then many of the other activities and issues can proceed incrementally as opportunities arise.  The recommendations also identify areas where the CDL Image Demonstrator service can provide a mechanism for exploration and further experimentation.  

2.0 Survey of UC Libraries’ Visual Resources Collections

SOPAG charged the Task Force on Digital Visual Resources to conduct a survey of UC libraries to determine:

1) what visual resources collections, including both moving and still images, are now owned or managed by the UC libraries; 

2) what user groups these collections now serve; and 

3) what use statistics are currently available for these collections.  

After reviewing various definitions, the Task Force agreed to define "image" as a visible representation that serves as a surrogate for an original work. It can exist in photomechanical, photographic and digital formats. An image is a reproduction of the work and is typically a slide, photograph, or digital graphic file. "Visual resource image collections" are those that produce, conserve, classify and make analog and digital images accessible such as slide and photograph collections.

The Task Force surveyed libraries about the following areas in order to address the other aspects of its charge (see Appendix VIII):

· Nature and extent of the collections, including unique holdings, number of items by format

· Percentage of items in the collections that are licensed, commercially purchased, owned with or without digitizing rights, and public domain

· Extent to which the collections are cataloged and what systems have been used

· Whether content management and collection management systems are in place or are desirable

· Extent to which collections circulate

We posed similar questions for both analog and digital collections.  We also asked whether analog collections are currently being digitized or are slated for digitization in the next three years, and for what purpose.  

Task Force members and liaisons distributed the survey along with a cover letter to collection managers on their campus, starting October 30 with a deadline of November 18.  Respondents completed it online using WebSurveyor. A brief summary of the findings follows.  Rosalie Lack at the California Digital Library compiled the results 
and created comparative summaries of several of the questions for the Task Force which appear in Appendix II.  

2.1. Scope of the Collections

What visual resource collections, including both moving and still images are now owned or managed by UC libraries?

Collection managers at all 10 campuses responded to the survey and identified fifty-six significant visual resource collections (see Appendix I
). Based on these surveys, UC library owned visual material is estimated at around 11.4 million items. 

Overall, collections are in very large part analog in format, with a small number either exclusively in digital format or as digital counterparts to the analog collections. Estimates for the twenty-three digital collections stand at 236,000 images. Some digital collections have been processed already for UC collaborative programs such as the California Heritage Project or the Online Archive of California. 

The fifty-six collections roughly fall into four broad subject areas: 25 (45%) in the Arts (fine arts, architecture, theater arts), 15 (27 %) Humanities (travel, history, news coverage), 8 (14%) Science (medicine, astronomy, biology), and 8 (14%) Maps (geography, aerial, satellite photography.) 

The collections vary greatly in size from the largest analog holdings at UCB’s Bancroft Library Pictorial Collections with approximately three million images and UCLA’s Los Angeles Times Photo Archive containing up to three million images, to the smallest collections of 300 medical slides at UCI and even smaller more esoteric art collections at UCLA. The largest digital holdings can be found in UCSD’s Visual Resources Collection (90,000 and growing as it is digitized for ARTstor), the map collections at Santa Barbara (58,900 images) and UCB’s Bancroft Library Pictorial Collections (45,000 images).

Of the forty-five collections responding to the survey, 75% are primarily used for research, while others are used for instruction or for other purposes such as recreation. The two largest instructional collections are the slide collections held at UCSD and UCSC, although nine others report some instructional use (Appendix II, Table 2). 

Forty-nine percent of the collections are in some photographic format, but respondents also noted other media formats represented in their visual collections, such as film and video; in some cases special formats such as 35mm slide film supplement or are considered a counterpart to other primary formats. One collection at UCSF noted streaming media.  

Most respondents identified the material in their collections as unique, underscoring the richness and depth of UC library owned material and the desirability of making these unparalleled collections more accessible (Appendix II, Tables 2 and 10).

2.2 Users of the Collections

What users groups do these collections now serve?

Analog collection statistics (Appendix II, Table 4)
Overall the information gathered by the survey regarding use and users paints an incomplete picture since many collections do not track the use and users of visual resources separately from other materials. For some questions we received very few or contradictory responses, and thus were not able to make viable conclusions. 

Of the 45 collections surveyed, 15 (33%) keep statistics on use although 7 of them were unable to separate statistics for visual resource collections from other general statistics.  Eight (17%) do not collect statistics at all, and 22 (49%) did not respond. Twenty-five (55%) respondents reported that the use of visual resources materials is restricted to in-house use only, with 2 (4%) indicating their visual resources circulate, one to the public and one to campus affiliates only. 

The 8 collections reporting statistics reveal that 49,573 patrons used analog visual resources collections in 2001-02, with 15, 234 (31%) of the users being faculty, 2,172 (4%) students, and 707 (1.4%) described as “Other”. When asked to describe the primary clientele, 17 (37%) responded with descriptive replies that can generally be summarized in the following way: 5 (29% of those identifying primary clientele) reported that “All Users” were their primary clientele, and 7 (41%) specifically mentioned Non-UC affiliates; 5 (29%) identified UC affiliates. From the responses to this open-ended question, it is not possible to accurately ascertain what subject disciplines are the primary users of analog visual resources. 

	Usage Statistics kept

	Yes: 15 (33%) of 45 but only 8 (17%) can report 

Users, 2001-2002           49,573 

Faculty (31%)          15,234  Students (14%)         2,172

Other (1.4%)                707 
	No: 8 (17%) 
	No response: 22 (49%) 

	Circulate
	Yes:  2 (4 %) of 45
	No: 25 (55%) inhouse use only 
	No response: 18 (40%) 

	Primary Clientele Identified
	Yes: 17 (37%) of 45

% of those identifying

All Users           5 (29%)

Non-UC             7 (41%)

UC Affil.           5 (29%)    
	
	No response: 28 (62%)


Digital visual resources statistics (Appendix II, Table 12)

There was even less information reported concerning the use of digital visual resources. Of the total respondents 17 (37%)
 reported having digital visual resources, with only 4 (9%) maintaining web use logs to measure usage, and only 2 (4%)  providing a count of the number of users. Thus the data, 2,041 users and 224,000 hits, may reflect a fraction of actual users and use.  Almost all of the digital collections are available to the public with three limited entirely or in part to UC affiliates or researchers, and one not yet accessible because it is still being digitized.   Although not part of the survey, UCSC and UCSD provided statistics on the use of their digital reserve services from 1999 through Fall 2003 (Appendix V).  During 2001-2002, approximately 8,000 images were put on reserve for 57 courses in a variety of departments.  UCSD experienced a 68% increase in hits to its Digital Image Reserves web site over 2000-2001.

2.3 Use of Standards

The survey asked what type of descriptive metadata and which classification system are used for collections (Appendix II, Tables 5 and 14).  Of the 45 collections reported, over half are not cataloged at all (15) or provided no information (11), presumably because they are not cataloged. For descriptive metadata, nine respondents reported using MARC, with two adding that they extended it or supplemented it. Three reported Encoded Archival Description (EAD) (or EAD plus Metadata Encoding and Transmission Standard (METS)) and one collection uses another standard, the Federal Geographic Data Committee.  Five other respondents reported using a locally developed scheme.  For classification systems, eight use Library of Congress, one uses Fogg, and 16 reported using some other system. 

The digital collections follow a similar pattern with six using MARC (with extensions by two), two using EAD, two using Dublin Core and two using other systems.  Seven digital collections use Library of Congress classification while four used another system and four are not classified.  

In general, the larger collections do use standards while the smaller, more specialized collections are not cataloged or use a specialized or locally developed scheme.  Many of the special collections are not cataloged or cataloged only at the collection level.

2.4 Management Tools

In order to manage and make collections accessible, libraries need content management systems and collection management systems.  Content management was defined as a system to manage distributed creation and access to items; collection management was defined as a system that handles inventory and accession functions.  These functions can be present in the same system or different systems can be used for each function.

Content management: distributed creation and access

[Appendix II, Table1] For the 45 analog collections, only nine respondents reported having a system in place; only three reported plans for acquiring a system in the next three years (and one of those reported already having a system).  Eight are using the library’s integrated library system (ILS).  One respondent noted that “this is a MARC catalog, and not an adequate management system.”  Five reported using a different system including a locally developed 4D database, Autonomous Archive, Alexandria Digital Library’s own software, and two not specified.  In some cases, the responses for a different system may actually refer to the digital collection since respondents said they did not have a content management system.  

[Appendix II, Table 5] Digital collections fare somewhat better.  Of the 23 collections with digital objects or plans to digitize, seven reported having a content management system, and two have plans to acquire one in the next three years.  Of these, three are part of integrated library systems (GLADIS, Harvest, and Roger) while the other four use special systems.

Collection management: inventory and accession

[Appendix II, Table 2]  Collection management capabilities are more prevalent with 17 analog collections reporting this capability and one planning to acquire a system in the next three years.  Five collections rely on their ILS, while eight mention using finding aids or inventory lists and six reported using a database.  Three of those using finding aids also use an Access database and one uses Filemaker; another uses Excel.

[Appendix II, Table 7]  For digital collections, eight reported using a collection management system.  Three claim to use their ILS, while four use a relational database (MS Access, ProCite, Informix) and one uses an Excel inventory list.  

Not surprisingly, the largest analog collections have the best system support, including UCB’s Bancroft Pictorial Collections and Earth Sciences and Map Library, UCSB’s Map and Imagery collection (including Alexandria), and the Visual Resource Collections at UCSC and UCSD.  All of these collections reported using some type of content and collection management systems.  Of the three largest digital collections (a subset of the large analog collections), two have content management systems but only one reported having a collection management system.  All of the largest analog collections have automated collection catalogs except for the Bancroft Pictorial Collections, which is partially automated and mostly cataloged at the collection level, and UCLA’s Los Angeles Times Photographic Archives and the UCSB Map and Imagery Laboratory which are partially automated. Of the remaining smaller analog collections, 10 have an automated catalog, and one reported partial automation, although five indicate that cataloging is only at the collection level.

The libraries with the largest total number of images (UCB, UCLA, and UCSD) reveal a mixed picture.  At UCSD and UCB, different management systems are used for different types of collections.  UCLA has one very large collection (Los Angeles Times Photographic Archives), representing three million of its 3.2 million images and does not yet have a management system for it other than an unpublished finding aid.  A few smaller collections use finding aids supported by an MS Access database. 

2.5 Readiness of Digital Collections to be Federated

We analyzed the extent to which existing collections are cataloged, searchable, and have potential for follow-up to determine whether there are sufficient digital images ready now to begin a union catalog or to federate in some other way.  

 A review of the UC collection responses to the digital component of the survey reveals that 235,000 digital images are held in 19 of the 45 collections. Examining the descriptions of the collections, only two campuses (UCSB and UCSD) reported having a portion of their collection that would qualify as "born digital"; all other collections have an analog counterpart from which they were derived. Four collections stated that 10% or more of their analog collection is also available in digital format.  Only seven collections reported that they have plans within the next three years to digitize, and those reporting revealed that the primary reasons for digitizing would be for preservation or to increase access to the visual material. (Two collections are already involved in having their items scanned as part of the OAC's California Cultures program.)  At present these digital collections are accessed via local UC campus library sites, and of the 19 digital collections all but one (UCSD's Geisel Library/Art & Architecture Library's Visual Resources Collection) are used primarily for research.

In order for UC digital image collections to be used to their fullest potential for both research and instruction, we would need to make further inquiries of collection managers to assess collection content and determine the “readiness” of extant image files for contribution to any future UC union catalog/image service. It would also be important to understand the level of commitment collection managers and staff could make toward the processing and maintenance of existing collections for such a catalog/service. We know from the survey responses that several digital collections remain uncataloged (only 9 of the 19 collections have received item level),  and there is a mix of encoding standards used to record descriptive metadata including EAD, MARC, Dublin Core, and Visual Resources Association Core Categories (VRA).  Image capture, saving formats and sizes are somewhat inconsistent, and a variety of structural and administrative metadata is reported as retained.  A more in-depth assessment of “readiness” could determine if material has been scanned to a sufficient resolution and size and graphically edited (i.e., cleaned up in Photoshop.) It would be important to know if images have received full cataloging or documentation, and if all affiliated metadata has been appropriately captured. Encoding standards should be assessed for compatibility to those adopted by the UC union catalog/image service (or if metadata captured holds potential for successful mapping/crosswalking). 

3.0 User Studies

The Task Force reviewed various user studies related to using images to obtain insight on content issues, user support needs, desirable system features, organizational implications, technical requirements and infrastructure considerations.  Throughout the studies, there were threads related to differences in instructional versus research needs, and we also sought information on disciplinary differences. We did not conduct a comprehensive literature review, but rather identified recent, relevant studies.   Many of the studies focused on the use of images for art
, especially for instructional support because this area has received much attention lately
.  We also looked at studies of web-based image search engines as an indicator of more general needs and expectations that users might bring to academic systems
.  Another study examined how humanities scholars conduct research in general and how the electronic environment has affected their methods and needs
.  We reviewed the very informative report for the LUCI (Library of UC Images) project conducted by UC Visual Resources curators (aka “Sliders”) since this project demonstrates many of the issues for creating a union catalog of images
.  Finally, we were able to obtain a preliminary interim report from the Visual Image User Study (VIUS) at Pennsylvania State University, funded by the Mellon Foundation
.  This 26-month project “has been rigorously assessing the requirements for a digital image delivery system at this large and complex university”. 

We created a framework (Appendix III) for issues identified in these studies focusing on three main areas: 1) creating content; 2) access to content; and 3) using content in instruction and research.  Within these areas, we further categorized issues as being one of the following:

· Content:  which content and how much to provide, including federation of different types.

· User Needs: what capabilities do users indicate they need to use image systems successfully, ranging from content to search features to image quality.

· Standards:  what are the standards and other technical issues to be addressed.

· Technical Infrastructure: what are the issues that involve the wider campus infrastructures for delivering image systems (networking, classroom support).

· User Support: what assistance do users need from libraries or other organizations to use digital images.

· Organizational: what are implications for how these issues affect our staffing, organizational structure, partnerships, etc.

The other part of the framework considered roles for addressing issues: whether the library, the user and/or some third party had responsibility.  In most cases we judged that the library does have a role because the library has a vested interest in making these systems work for users, but it is often the case that collaboration with other academic parties outside the libraries is warranted, and even critical for success. 

3.1 Content

A consistent message in user studies is that the content must be of sufficient quantity and relevance to users’ interests to entice them to use digital collections—having the “right content” is key.  Acquiring the appropriate content may involve converting some existing UC analog collections to digital format, licensing commercial collections, allowing users (mainly faculty) to add their own personal collections, and focusing on teaching needs.  While there is evidence that researchers find unique and esoteric material valuable, for both research and teaching, user studies particularly note the importance of focusing on the “right” content to enable material to be used in instruction.  

Researchers have access to a variety of large image databases.  Relatively new fee-based products such as RLG’s Cultural Materials and the AMICO Library, the Bridgeman Art Library to name a few, provide large online collections of high-quality images covering numerous cultures, time periods, and geographical areas. These image databases provide the researcher with the ability to browse and/or identify originals and obtain contextual information. However, Brockman states that digital products favor the “canonical and the influential” rather than the “marginal and esoteric” whereas researchers want lesser known primary sources
. To supplement commercial collections, there are also many non-fee-based image collections available on the web; for example, the Library of Congress American Memory project; several from museum collections: e.g., San Francisco Fine Arts Museums, the Kyoto National Museum, and the Guildhall Art Gallery, London provide content and image-rich resources. We should note that most open access collections are delivered at 72 dpi and may not meet the highest standards for classroom use. Additionally, smaller collections from various UC special collections have been digitized and tend to support research over instructional needs. 

The user studies suggest that faculty expect a digital image delivery system that will be much more helpful for teaching than for research or outreach activities.  Digitized collections must have the desired content. Those familiar with image teaching collections usually cite 300,000 as the “magic number” for critical mass for a teaching collection in the visual arts.
  Most of the large analog image and photograph collections currently housed at UC directly support academic instructional needs, but only a small percentage of these collections are digitized.  Our two library-managed visual resources collections have a total of 150,000 digital images (and growing with UCSD’s Mellon grant).  A recent survey of the other six UC VR collections revealed another 77,000 digital images.  Although there is undoubtedly some duplication among these collections, they are sure to contain the core materials.  Recognizing the value of creating a core digital image collection that would be based on teaching needs, the Mellon Foundation’s ARTstor collection (which will include 80% of the images from UCSD’s VR collection, along with specialized research collections from other sources) could potentially reduce or possibly eliminate the need for institutions to duplicate digitization efforts across the country.

 These core collections combined with licensed materials will put UC libraries well on the way to establishing critical and contextual mass for teaching collections in the visual arts (see Appendix IV for a summary of UC, licensed and free collections).

UC clearly has major complementary collections of maps and photographs, especially related to California.  Shared Cataloging has undertaken two initiatives to catalog major collections that are freely available, the David Rumsey historic map collection, and maps in the Library of Congress American Memory collection. 

Within UC, a variety of collections (mostly housed in Special Collections) covering a variety of disciplines, have been digitized, and include maps, satellite images, aerial photography, historical finding aids, photographs, medical slides, and 35mm slides. 

There is growing demand and activity in the health sciences for teaching collections of images as evidenced by the Health Education Assets Library (HEAL)
.  The HEAL repository currently has about 2,000 images, sounds, and videos covering the areas of dermatology, obstetrics and gynecology, neuroanatomy, neurology, pathology, biochemistry, and cardiology. UCSF and UCLA are seeking a grant from NLM to “localize” the service.  As part of that effort, they may explore whether there are complementary commercial collections, although early discussions indicate that faculty may prefer to use their own images or those created by colleagues.

We are fortunate within UC to have both the “canonical and the influential” as represented by the core teaching collections for visual resources, as well as the “marginal and esoteric” represented by some of our special collections, and undoubtedly by faculty collections.  

3.2 User needs 
Search and Browse

The desire for an easy to use, intuitive user interface is not a surprise.  The ability to search as well as to browse by terms and by image thumbnails are both needed, for experts and generalists, although experts  preferred direct searching for most of their work.  The lack of, or variability of, descriptive metadata is another reason cited for reliance on browsing capabilities.  OAC, the CDL public web site and Luna’s Insight all provide search and browse features. New mechanisms combining traditional concept-based retrieval with content-based algorithms using attributes such as color, texture, shape, and spatial distribution promise to address some of the problems inherent in image searching.

Image Quality

Image quality was important for certain uses related to research as well as classroom presentation.   Once content is available, many faculty, and especially those in the arts, will require that the digital images used for lecture purposes be of the highest resolution and accurately color managed. High quality images allow for formal analysis and observation of details, and assure the closest match to other teaching media that they replace.  There will be different levels of quality—items born digital and items scanned.  However, lower resolution standards may be acceptable to users in some disciplines, or for non-lecture purposes, such as browsing and visual identification, and initial creation of presentations, supplements to lectures, e.g., class websites and reserves.  There is some evidence that even art historians will accept lower quality for supplementary material.  

Manipulate and Capture

Users want to view images quickly using thumbnails, and then select images for larger displays and side by side comparisons.  As these capabilities become more sophisticated, the demand for them may increase.  As James Mundy, the director of Vassar’s Frances Loehman Loeb Art Center observed, “digital imaging does for art historians what microscopy does for research scientists: it offers more control and more detail in examinations” and “with digital details, you’re seeing things that your mind does not choose to notice.”
 Users also want the full range of capabilities to download, print and email images and/or associated metadata, into personal collections or for presentations. Public users may also want the ability to purchase access to high resolution images or otherwise obtain permission to use them
.

Integration with other systems

Users also want to integrate images with other systems including those used for courses (learning management systems, web pages, reserves) and for users’ own tools.  

Faculty members are already using the web to communicate course-related information with their students, which might include both text and images.  The visual resource collections at UCSC and UCSD both offer image reserves.  Whether image reserves become part of an image presentation service or continue as a separate service, faculty will need the ability to identify a set of images for student study.  

User studies indicate a desire by both general users and specialists to view other contextual information such as artists’ biographies, criticism, and information about the larger cultural context
.  Since libraries subscribe to much of this information from commercial sources, it is possible to envision providing access either at the point of discovery via a Subject Access Portal, or via a linking system such as UC-eLinks.

3.3 Standards

The technical issues from user studies focus on developing standards and best practices for metadata to support user needs.  Are the standards adequate for the subject matter and intended uses, are they compatible with the access and delivery systems, and are they scalable and sustainable?  

It is currently difficult for users to retrieve images with accuracy, especially those found on the web.  Patricia Harpring states “Retrieval of appropriate images depends on intelligent indexing, which one might call the ‘language’ of retrieval; in turn, good indexing depends on proper methodology and suitable terminology.” 
  Data structure, cataloging rules and vocabulary control will be critical to future large-scale projects such as AMICO and ARTstor.  

However, it is not realistic to expect metadata standards to be high or even exist at all for existing faculty-owned analog slide collections or their own digital materials. The bar must not be set so high as to discourage these contributions. Metadata could be dynamic and added over time as use and legacy are recorded—if one could add to the metadata via comments or as technology changes, it would provide a much richer content.  The cost of creating metadata and the difficulty of reaching agreement with various academic communities about what their descriptive standards should be suggest that we need to have users add metadata over time and find ways of storing their notes and comments.  Like image quality, there will be several standards of metadata for images, but a minimum standard should be applied flexibly.   Progression from minimum to more robust metadata standards may occur over time if users as well as collection managers have incentives and means to create better metadata. 

3.4 Technical Infrastructure

The two consistent themes related to campus infrastructure are classroom readiness and robust technical infrastructure. Faculty members consistently express distrust of classroom projection facilities and network reliability.  Classroom readiness includes the availability of appropriate computers, high quality projection systems, capacity for dual projection, equipment that supports the highest resolution standard, and technical support.    

When high resolution images and high quality projection technology is available, faculty can be persuaded that digital images can replace slides.  The chair of Smith College’s art department, John Davis observed, “When I first saw the digital projections, I was very impressed. The images are just juicy on the screen.”

Technical infrastructure points to adequate bandwidth, reliable network servers and network connectivity in general to support real time classroom instruction.  Off campus access and 24/7 availability of systems are also important, but faculty users are more wary of having their valuable classroom time disrupted.  Standards and specifications have been developed by some campuses describing how digital teaching environments can be created and maintained.

3.5 User support

User needs call for the resolution of multifaceted and campus-wide issues as the sharing and provision of images to support instruction evolve into the digital realm. User needs dovetail into user support that libraries and/or other campus organizations need to provide.  Many issues are technical, but the greatest challenges may be cultural.

There is a strong desire for creating personal collections from central resources or integrating personal collections into them.  These activities lead to the need for help in curating collections, understanding copyright and fair use, and managing permissions and access at various levels.  

At Pennsylvania State University, the faculty rated the capability to create personal collections as very important, but expressed the need for curatorial help in gathering and managing these collections.   There will be a role for visual resources curators or others who provide instructional support to assist faculty with scanning and preparing their own images and metadata.   Faculty incentives to provide their own collections to digital image catalogs will probably grow slowly, due to the barriers that technical issues pose.  However, we should expect requests for these collections to become a part of the image catalogs in the future.  

Faculty members also want the university to clarify the situation regarding copyright and the use of pictures.  Guidelines for placing texts on course reserve have been made fairly clear in recent years.  Many faculty members want similar guidance for the use of images.  They will want to make some material available for teaching (their own or other supplementary items) that is more like reserve material—available for the duration of the class and perhaps restricted only to class members.  In other cases, they will be contributing their own photographic or other images to the permanent collection, either with or without restrictions on access.  These intellectual property issues will require further study and institutional interpretation.

The Penn State study found a curious contradiction.  While faculty indicated that a digital image system would be most useful for teaching, they report using digital images more often for research.  Other studies indicated that analog collections will continue to be used for quite some time.  These findings reflect the fact that support for teaching with digital images is not yet adequate, both in terms of content readily available and infrastructure to deliver images reliably to the classroom.  It is much easier to work with digital images for individual research needs.  

All of these support issues suggest the need for encouraging and supporting digital skills at various levels.  Faculty may need training in the use of image databases and presentation software as well as instruction in the preparation and management of images. This type of support is not just a library responsibility and could benefit from alliances with other professionals in visual resources, educational technology, and academic computing. 

Various studies also suggest it is prudent to start with faculty who are enthusiastic early adopters, and are already experimenting with using images in the classroom. Some faculty may require direct support for a significant amount of time until they are comfortable and confident with the technology.  Others may never embrace or trust digital content and delivery in the classroom, and it may not be until the next generation of faculty arrives (currently in graduate school) that teaching with digital content will be accepted fully as the norm.  Thus, our goal should be to build towards those now entering the higher educational profession.  

Another area of user support should not be overlooked.  “Cultural tourists” are potential users of our publicly available image collections and we should anticipate their needs and expectations.  Studies of web based image search engines suggest that their needs may be similar to generalist users within UC, but the prevalence of mechanisms for purchasing images indicates they may bring this expectation to our collections. The new “California Digital Library” for the public (http://www.californiadigitallibrary.org) developed by CDL to highlight digital collections of all types provides an opportunity to explore how public users may want to interact with our collections.

3.6 Organizational

The organizational challenges derive directly from user needs and user support issues.  We will need to address policies and procedures for copyright and fair use, both to advise our faculty on using materials and for reassurance about contributing their own collections.  We will also need to state these policies as they pertain to images we “own”.

The need to support both analog and digital access, especially for teaching collections has implications for organization and staffing.  Special collections may also find a change in usage patterns, even for their physical collections, once the digital images become available.  

User needs also point to forging alliances with other campus organizations:  with instructional/educational technology for integration with learning management systems and assistance with digital skills; with visual resources curators for curatorial assistance, consultation on building or licensing collections, and general instructional support; with museum professionals for many of the same reasons as well as advice on supporting cultural tourists; and with information technology to ensure adequate network and classroom capabilities.

These issues are not ones that the libraries can resolve on their own but will take campus-wide initiatives, funding and commitment to provide the technical framework and foster the cultural change to promote and support the digital classroom. 

4.0 Organizational and Operational Infrastructure

For image collections managed by the libraries, some of the organizational and operational issues to consider for providing digital images include: 

· capacity to create and manage images, including access to systems support;

· agreement on standards and best practices; agreement on minimum standards and a  process to move toward ideal standards

· service capabilities: ability to provide access directly and/or federate with other collections; ability to support instructional, research and public needs

· partnerships with information and instructional technology units or other professionals such as visual resources curators

OAC Manager Robin Chandler identified organizational requirements for data creation, data ingest, and data dissemination based on the OAC experiences.  For data creation, libraries need staff to:

· select images for digitization

· determine copyright status

· analyze/determine status of metadata

· understand metadata requirements 

· assess how to encode metadata (inhouse or outsource)

· design and create databases

· perform item level cataloging

· perform quality control

· develop manuals or training for staff

For data ingest or submitting the data to another agency for federation, the requirements might include:

· provision for storing the digital content—who is responsible, what equipment is required

· ability to handle version control to revise/submit metadata and content

· ability to meet submission requirements 

· ability to automate submission procedures

As described in the previous section, many user studies illustrate the service impact on organizations of providing digital images including the following:

· support for including users’ images—extension of reserve model

· interpreting copyright/fair use policies; developing procedures

· support for ad hoc requests for new images

· support for faculty in gathering and managing images

· policies and tools for managing permissions/authorized access to images

Although the survey did not ask about how the libraries are organized to support digital activities, we did receive information from several campuses about their capabilities.  The UCB Library has created the Digital Publishing Group (DPG) which can serve as a model or perhaps even a resource for other libraries to digitize and manage image collections, and prepare them for federation or inclusion in a union catalog. DPG is already providing services to other UC campuses for the California Cultures project.  It supports digital library activities by providing managerial and technical analysis, scheduling of scanning, developing programs to create digital content, providing digital publishing tools, and training staff. 

UCLA also has developed a storage/retrieval system for digital objects built on Making of America 2 (MoA2) principles that supports Dublin Core metadata and is extensible to any kind of metadata. The UCSF Library has extensive experience in creating and managing digital texts, primarily through its work on digital images of tobacco industry documents.

The UC Davis General Library has recently formed a Digital Library Collections Task Force to strategize and facilitate digital initiative programs. The task force will soon issue its report to the UC Davis General Library outlining ongoing and potential digital projects, and discussing procedural, technological and funding requirements of a UC Davis Digital Library Repository. It contains recommendations including the formation of a Digital Initiatives Program which will serve as a standards and best practices clearinghouse for the Library, as well as administer a digital laboratory to ensure that UC Davis digital content is preserved for the future and that UC Davis is a full collaborator with other UC campuses and the larger University of California Digital Library.

This section examines the issues above in relation to how our image collections are organized and function within the libraries.

4.1 Organizational Characteristics of UC Library Collections

Based on the survey, all campus libraries manage image collections.  The collections cluster into four main organizational units or types of collections which may share standards and service issues even though they may differ in size, complexity and technical capabilities.

Special Collections

More than half of the total images managed by UC libraries reside in special collections units: approximately 6.5 million images with about 10% in digital form.  Many of these collections have characteristics typical of special collections in general:  they are often unique, research oriented, do not circulate and in some cases, may not even be accessible yet.  If and when they are digitized, they may best fit the model of other OAC collections.  

Most of these collections did not report content and collection management capabilities.  However, the efforts of OAC and its partnerships (Museums in the Online Archive of California and the LSTA funded sustainability project involving public libraries) have already yielded many tools
 including metadata standards, training workshops, best practices, information on asset management systems, and other documentation to aid departments in creating EAD finding aids and accompanying digital images. 

When these special collections are federated with other images, however, there may be differences in service issues. Often, finding aids are the main access tool with images attached.  If access to the images is separated from the finding aid, there may be minimal descriptive metadata, and the context provided by the finding aid may be lost.  Currently, the OAC interface and the CDL’s public site
 provide the option to search images separately, but the link back to the finding aid is preserved.  

Map Collections

The next largest cluster of similar collections comes from the map libraries at UCB, UCSB, UCSC, and UCSD.  The precise number of items was difficult to ascertain due to definitions of what to include, but even an estimate represents over 4.5 million items with about 75,000 digital images.  The Alexandria Digital Library (ADL) is a special case of an established service with connections to the research community, and partnerships for service with the San Diego Supercomputer Center (SDSC) to support and extend operations.  Service issues may also differ with a model in place for cost recovery of making images available to the public.  There is evidence of the need to federate collections within UC (e.g., regional responsibility for the Sanborn Fire Insurance maps) as well as with other sources such as government agencies.  Content and collection management capabilities are mixed between the specialized capabilities of ADL and the use of local library systems, but most collections are cataloged to some extent, usually using MARC and LC.

Arts Collections

The next largest group, depending on the boundaries used, is related to art representing 4.5 million images, of which about 152,000 are digital. This group includes the instructional visual resource collections at UCSD and UCSC as well as other special collections that are art-related.  In the latter group, there are two art libraries (UCLA and UCSB) with special collections as well as a number of special collections units on most campuses with art-related materials.  The two visual resources collections have or are planning to acquire content and collection management systems and have experience in providing a wide range of services related to image collections. They already have alliances with visual resource curators on other campuses and have participated in the LUCI project
 to create an image catalog.  The art libraries and special collections share characteristics of the special collections in OAC.  

Health Sciences

A final smaller cluster includes three of the campuses with medical schools, UCSF, UCI, and UCLA.  These libraries reported about 21,000 images with 1,000 in digital form. Again, there is a split between those that are special collections (UCLA and UCSF) and those that are geared more toward teaching (UCSF and UCI).  Based on the survey, it is unclear whether there is much experience or expertise in creating or delivering digital images in these units. We do know that UCLA has expertise within its library system, and UCSF has experience with other digital formats. The UCSF Library manages the Center for Instructional Technology and thus has expertise in supporting instructional and classroom needs, where the demand to support digital images is increasing.

4.2 Collection Management Capabilities   

As indicated by survey responses summarized in section 2.4, there is a wide range of capabilities across collections in terms of having systems that can 1) make existing collections accessible; 2) contribute to a “union catalog” effort; 3) begin or increase digital collections.  There may be collective benefit to systematically evaluate content and collection management needs across the campus libraries, followed by an assessment of available systems in preparation for moving toward digital images (see Recommendation 7.4). The OAC has already investigated digital object management tools
, and many of the OAC partners have experience with these tools.  If there are reasons for libraries to use different systems, then attention should be given to defining interoperability requirements represented by the union catalog model in Appendix VI and the architectural model in Appendix VII, should they be adopted.

4.3 Core Collections That Are Not Library Managed

Although the Task Force was charged to survey only library managed collections, clearly there are other image collections on all campuses that are valuable to research and teaching.  In many cases, these collections contain material that is needed to form critical or contextual mass for subject matter that is represented only in part in library collections.  While there are undoubtedly many interesting collections scattered throughout campus departments, there are some groups across campuses which manage image collections and whose mission to support research and instruction is similar to that of the libraries.  These groups may also contain complementary expertise, especially in their subject domains, but often in different service issues related to images.

Partnerships with some of these groups have already been established, notably with the museums that are part of MOAC, and with the Visual Resource curators (aka the “Sliders”) through the LUCI project.  Other groups may have a history of interactions across campuses because of other collaborative efforts or be part of initiatives with similar interests in other universities or organizations.  Evaluation of the MOAC partnership is ongoing as part of OAC; CDL’s Image Demonstrator project is another venue for evaluation of MOAC as well as a new opportunity to work with the Sliders.  When and if future opportunities for collaboration occur, some of the anticipated issues include:

· Standards: lack of awareness or adherence to different standards

· Collaboration: lack of experience in balancing independence with benefits of cooperation (witness the Sliders’ experience with LUCI, even though they were a well organized group); need for someone to be responsible for keeping the goals of collaboration on track

· Different user needs for system functions and support services

Forging alliances with these groups involves a great deal of effort, but certainly the OAC/MOAC experiments have paid off.  CDL is prepared to devote resources to facilitating collaborations deemed to be promising, and is also beginning to capture “lessons learned” about collaborative structures and strategies that other groups might use to develop and strengthen their activities. While it may be premature to actively seek additional partnerships, the libraries are reasonably well positioned to take advantage of opportunities that may arise as the libraries’ interest in digital image collections becomes more visible.

4.4 Support for Faculty 

As the user studies indicate, faculty will need and expect various levels of support as digital images become more prevalent for both research and teaching.  The two library visual resource collections are already providing faculty support for scanning and creating digital reserves and incorporating material from diverse sources into course related sites (see Appendix V, Digital Visual Resources Reserves Statistics).  They also advise faculty on curating personal collections, conduct picture research, and they facilitate the location of visual material for faculty publications while providing some guidance or referral on copyright and intellectual property issues. On other campuses, the visual resource curators provide similar support.  

Technical support for using digital images in the classroom is usually provided by campus instructional or information technology units.  On some campuses there are monies given by departments and divisions or through instructional improvement grants and campus committees on teaching for pedagogical development. These funds are often spent on faculty web site development and slide or other media production to support specific courses. Libraries, visual resource curators, and educational/instructional technologists may need to form alliances for providing complementary support for faculty wishing to develop new courses or redesign existing courses utilizing digital resources, and to encourage innovation in the incorporation of new technologies that enhance teaching and learning. The complexity of presentation software will require a deeper level of training for faculty to use it successfully and to utilize all its long-term capabilities. A model that takes advantage of current campus implementations for faculty should be examined. 

4.5 Copyright and Fair Use

The intellectual property rights issues surrounding the creation and use of digital images are complex and often dependant upon the circumstances of ownership and the clientele. For instance, significant image content is owned by the UC Libraries, especially in our special collections and holdings of historic and primary source materials. In some cases revenue is generated by UC in the form of copies for providing access to this content. On the other hand, use and duplication of maps produced by the U.S. government are not generally restricted by copyright concerns. And at the other end of the spectrum, creating slides (or digital derivatives) from copyrighted sources to support teaching depends in great measure upon the principles of “fair use”.

To better understand copyright in the context of digital image use in the educational non-profit environment in the United States, it may be useful to share some background about the acquisition and production of slides as teaching resources. 

Slide (visual resource) collections faced issues of copyright when copy stand photographic processes to create slides (reproductive derivatives) from print resources became a regular practice to meet instructional demands. Beyond the core corpus of major art and architectural works, a relatively small percentage of slides necessary for faculty to teach courses dependent upon high quality images traditionally have been available from commercial vendors. Many collections benefit from faculty donations (slides taken in situ during travels) or by hiring photographers to shoot original, onsite slides (especially architecture and sculptural works). However, in most cases the majority of slides added to visual resources collections are made by photographing images from source material such as books and periodicals in response to instructors’ needs. Visual resource curators either hire photographers or train on-site staff to conduct copy stand work. 

Most visual resource collections have policies and procedures for acquiring and producing slides. Local policies generally reflect a balance between the needs of instructors for images in slide format with the rights of the image provider, which may include the publisher, photographer, artist, museum, trust, or some combination of those entities. Many visual resources collections interpret the “fair use” provision of the U. S. Copyright Law to mean that slides can be made from print sources to support specific classroom teaching and presentation needs. Collections often limit the percentage of images from a single source. It is widely accepted that the use of slides is limited to institutional-specific teaching needs, and slides are not loaned to other institutions. 

In the 1990s digitization technologies rapidly developed and the internet became a new tool with great potential for distributing educational content.  Visual resource collections began experimenting with e-reserves by placing digitized versions of images on web pages, or in some cases, digital images were burned onto CD-ROMs to support specific courses. These practices, driven by student demand, rapidly replaced the practice of putting reserve slides in carousels. Digital image reserves enabled students either in groups or individually to study sets of digital images anywhere at any time. Protection of digital images or web pages was generally achieved in one of two ways – a password process, or restricting viewing to specific IP addresses or by campus domain and requiring users to go through a proxy server for off-campus access. In most cases, access to the images on digital image reserve web pages is not sustained once the course is over. The copyright thinking and philosophy for access to digital images paralleled what was happening for non-image e-reserves: put in some sort of access protection, and make the resource available only for the duration of the course. Thus digital images in the context of reserves were not intended to provide permanent access nor build permanent collections. 
The other approach the visual resources community has taken is to begin construction of image databases for discovery and display, with the future potential for supporting the projection of digital images in the classroom. Within UC, SPIRO
 (UCB- Architecture) was the first UC slide collection venture to begin building a digital image database and to explore issues of fair use. The LUCI project explored many of the issues surrounding the concept of a union catalog of images and shared cataloging data, but they began with images contributed by UC faculty and staff, and limit access to high-resolution images to UC users.

In 2002 the UCSD Libraries received a grant from the Mellon Foundation to digitize approximately 80% (220,000) of its slide collection. A sister grant received from the Mellon in support of the Union Catalog of Art Images (UCAI) project had identified that “visual metadata,” a thumbnail digital image, was an essential metadata element in exploring the merging of descriptive image records.  It was of great value to the UCAI project to include digital images for a high percentage of the UCSD slide collection to go along with the cataloging data. Another reason to digitize UCSD’s slide collection was Mellon’s interest in having this core set of instructional images added to ARTstor. It is important to note that slides acquired by UCSD from commercial vendors will not be digitized as a part of the Mellon grant.

Special collections have addressed this question from a different perspective.  In preparing to digitize collections, it is necessary to review the terms of the donated collection and perhaps seek specific permission from the donor or heirs to make the digital content available, either with or without restrictions.  The OAC Copyright Statement and Statement of Use reflect the issues addressed by curators as well as notification to users about acceptable use.

The Alexandria Digital Library also posts a statement about access and use which limits use to the UC community:

· Access constraints Access to full images by University of California students, faculty, and staff, for use on UC projects only. 

· Use constraints Copyrighted by CNES/Spot Image Corporation. An unlimited number of film or prints made be made for UC use on UC projects. Any copies (hardcopy or digital) must have the following copyright notice: (copyright symbol) 1996 CNES. Licensed by SPOT Image Corporation, Reston, Virginia. For further information on copyright restrictions, consult SPOT-UC agreement. 

· Legal disclaimer The Regents of the University of California disclaim any applicable implied warranties, including, but not limited to, the implied warranties of merchantability and fitness for a particular purpose. In addition, no warranty whatsoever accompanies the data available herein, and it is provided on an 'as is' basis. The Regents of the University of California shall not be liable for any direct, indirect, special, incidental, or consequential damages arising out of the use of these data or from making these data available, even if it has been informed of the possibility of such damages.

Key questions related to the provision of digital images include:

1. If in creating a slide collection “fair use” principles have been followed, does this imply that providing digital versions of those images is allowed? 

2. Can digital images be shared legally between multiple institutions? 

3. Are there different legal considerations when providing digital image reserves versus providing permanent digital image collections?

4. Should there be limits to public access of digital images because of copyright issues?

While the larger questions will continue to be addressed in the community at large, it will be necessary to continue to develop practical approaches to dealing with copyright and fair use. UC libraries can benefit from the experiences of the visual resource collections, special collections and Alexandria in developing policies and procedures for their own operations as well as for advising faculty.  

5.0 Technical Architecture and Infrastructure

The different types of image collections managed by UC libraries, the constituencies they serve, the organizational units in which they exist, and the need to federate with various other collections elsewhere in UC or commercially or freely available suggest the desirability of distributed network.  Management functions likely will reside in collection units or elsewhere in their parent libraries.  Certainly access mechanisms should allow for different options which could be provided centrally or locally in various combinations as needed.  In order to take advantage of specialized search or presentation capabilities, it may be necessary to host at least the metadata centrally. Management of persistent access to images may also argue for a centralized host. For speed and reliability to support classroom delivery, image files may need to be distributed. These differing purposes and constraints suggest some duplication of metadata and image files. The CDL is moving toward a layered service model whereby libraries can use all or parts of centrally supported service components.  Achieving this flexibility will require defining at least minimum standards for metadata, export or harvesting capabilities, and possibly development of tools to move metadata or images from one system to another according to user needs.

5.1 Standards and Best Practices

The goals of standards as articulated by the OAC are relevant when considering digital images:

· Facilitate access 

· Facilitate and support services

· Promote interoperability

· Promote efficient ingest

· Minimize long term costs

There is a tension in trying to satisfy all of these goals fully which calls for practical short term solutions that may lead to more fully realized standards in the longer term.  Standards for digital images apply to metadata, interoperability and even to media-capable classrooms.

As the survey indicated, libraries are already using a variety of encoding standards for descriptive metadata depending on the subject matter, the purpose of the collection, and the resources devoted to cataloging them; a mix of formats and sizes and structural and administrative metadata is also present.  

Because of its broad approach, it seems logical to build on the CDL Digital Object Standard
, which already has a long train of precedent and is easy to explain to all constituencies.  When used within METS, there is also the ability to include a kind of “genre” statement or “materials designator”. 
 

Furthermore, if a distributed model for collections prevails, mapping existing descriptive metadata to Dublin Core seems the best option.  There is no one broadly accepted standard, nor is one likely to develop to service all needs.  Even where MARC has been used, it has required expanding the fields for digital objects. VRA Core is an excellent standard for art history teaching collections, but it may not be appropriate to apply across visual resources in general, even for some special collections that might have interest for research in art.  

Dublin Core presents the lowest barrier to entry for new collections and has qualifications that allow it to be used outside the humanities. Several of the metadata models already incorporate components from Dublin Core.   It is also developing good practice and qualifications to distinguish formats and types of images such as video.  The Dublin Core Metadata Initiative group is expected to have recommendations fixed in about two years, so that it could be used for video, a need that has already arisen. 

Although there is evidence that users will demand fuller metadata to enhance discovery and use of material for instruction, the infrastructure components for creating metadata efficiently are only now being developed with the availability of authority lists and thesauri (Union List of Artist Names, Thesaurus of Geographic Names, Art and Architecture Thesaurus
), cataloging guidelines (Cataloging Cultural Objects
)  and early experiments in creating a cataloging utility (Union Catalog of Art Images
).  The high cost of creating metadata, and the difficulty of reaching agreement with various academic communities about what their descriptive standards should be suggest that we should also allow users to add metadata and find dynamic ways of storing their notes and comments. This dynamic ability to add metadata over time as use and legacy are recorded or as technology changes promises to provide much richer content.

Preservation needs might well dictate higher standards as well.  But again, flexibility in accommodating different purposes and long term goals should be possible.  If Dublin Core is defined as the minimum standard for discovery and for federation with the broadest range of other collections, then other standards can be applied as the sponsors of the collections desire to meet their goals.  The need for minimum standards as well as ideal standards and best practices is a reality we should accommodate.

5.2 Architecture Implications for Existing Systems

Based on the user needs identified and the above discussion, we developed a sample architecture to use existing or potential systems and to provide flexibility for both users and collection managers.  The model assumes that a distributed system which uses various methods to federate collections is the most likely scenario. Creation and management of digital objects reside with campus libraries or units within libraries.  Metadata could be harvested into a central repository, or for some collections (e.g., those in OAC), the metadata could be ingested.  The central repository makes it easier to make the metadata available to various discovery tools.  

Although we often speak of systems being interoperable, in this case, it may be that the images or information about them needs to be interoperable in various environments.  Multiple options to harvest, ingest, or otherwise gain access to image information and then deliver that information as well as the images in different ways seem necessary to accomplish our goals.  Images may reside in only one repository but can be accessed in many ways.  This flexibility can be accomplished by building on top of existing systems. 

Thus, a logical and effective construction kit for an image repository would consist of the CDL Digital Object Standards and Open Archives Initiative (OAI) harvesting.  It would require that existing collections be mapped to Dublin Core (a comparatively easy step that can be taken by technical staff on all campuses) and the use of proven harvesting techniques to build a Dublin Core-based service.  The harvester, presumably to be built by CDL, collects records at regular intervals and merges them.  UCLA already has experience with this model through its participation in the Sheet Music Consortium project.
  

Results obtained from this service can be referenced back into the source collection on a UC campus, or to a repository such as OAC, where images in EAD documents have been extracted as separate objects, or delivered to a special tool such as Luna Insight or the Alexandria Digital Library. The results would also show the collection of origin, and refer the user to the intellectual context if desired.  If distributed collection metadata is harvested, the user can be returned to the host server to see other metadata when present. Another advantage of this approach is that functionality and harvesting could grow along with OAI and benefit from new ideas such as “topic maps” that would allow users to create their own virtual collections and store results locally. 

The next section further explores this model in the context of evaluating different methods of providing union catalog functions and meeting user needs.

6.0 Union Catalog Issues

6.1 Reasons for Creating a Union Catalog

Given UC’s long history with the Melvyl Union Catalog for bibliographic information, it seems only natural to think of creating a union catalog for images.  Many of the goals and benefits of a union catalog for images are similar to those for a bibliographic database.  They include the following:

· Brings together unique but complementary collections within UC.

· Exposes our collections for researchers at UC and elsewhere.

· Creates an incentive for defining standards and best practices.

· Provides a focus for units, especially small ones, to work toward achieving standards and best practices.

· Reveals duplication and provides an opportunity to assess how to avoid unneeded duplication.

· Provides an opportunity for sharing costs of tools for managing collections, either licensed or homegrown.

· Provides an opportunity for sharing costs of specialized tools such as sophisticated presentation and manipulation tools.

· Takes a step toward managing persistent access to and preservation of UC’s digital images.

6.2 Union Catalog Models and Access Integration

We reviewed existing and potential union catalog models to understand the different goals of these models, how they could provide access (at what level and by federating with other collections), and potential duplication of effort (Appendix VI, Union Catalog Models and Appendix VII, Architecture Model). Some of our image collections are already represented at the collection level in Melvyl, and/or in OAC.  A few are represented in OAC at the item level.  Map collections from UCB and UCSB have some item level representation in Melvyl. UCSD’s Visual Resources collection is in Roger at the item level, although these records are not sent to Melvyl. Assuming that item level access is important for most image collections, currently there is not a logical system to accommodate it for all types of images.  

Melvyl Catalog

Melvyl already has item level material and could accommodate creating a separate “logical base” to address potential problems for users of encountering differences in granularity if more item level image records were added.  However, it is questionable whether all image collections warrant MARC cataloging at the item level and some others (notably Alexandria) need extensions to MARC.

Online Archive of California

Since the majority of image collections are in Special Collections, another union catalog option is OAC.  Although OAC was extended to museums via the MOAC project, it is not likely to be extended wholesale to include other types of images such as maps or even the Visual Resource collections since there is no parallel to the finding aid concept for these collections.  The finding aid concept worked reasonably well for museums, but the associated images have value as individual objects that can be discovered independently.  User studies for OAC have shown a desire to “free the images” associated with special collections as well, which resulted in the addition of a separate image search and an image browse capability for OAC.  While OAC may continue to have value for special collections relying on the finding aid to provide context, it does not promise a solution for collocating all types of images.

Specialized Image Software

Another option is to use a specialized system such as Luna Insight that is designed specifically for item level access to images.  Apart from the considerations for federation and presentation/manipulation discussed below, this type of system is appealing as an image union catalog.  It can handle the three main categories of images identified in our collections:  visual resources, special collections, maps. For maps, however, it does not include geospatial capabilities
.  It can federate images in various ways, either through cross-collection searching or by incorporating them into a single collection as long as the metadata for the original collection can be mapped into an acceptable scheme.  It can handle complex objects such as multiple views of the same object or hierarchical relationships such as those found in artists’ books.  It is also developing capabilities for handling multimedia formats.  Although these features are important, even essential, for many image collections, it remains to be seen whether using this type of system is appropriate for all image collections.  The CDL Image Demonstrator project may reveal issues to address for considering this solution or use of other similar products.

Alexandria is an example of another type of tool that adds a different searching dimension.  It is designed to work with any type of data supporting a geo-reference value, a capability that is important for images of maps.  Its ability to search distributed collections and metadata also adds value for federating other types of geo-referenced materials.

UC Image OPAC

If relatively simple search and presentation capabilities are sufficient, it would be possible to create a new UC Image OPAC.  This model parallels most closely what we have done with Melvyl, but there are some new options for bringing the metadata together.  It would be possible to leave data creation and management to each library.  Images could also be stored locally or centrally as desired, similar to the OAC model. CDL could harvest the metadata using the OAI protocol into a central store.  CDL could build a basic search and presentation interface on top of this repository. The image search/browse in OAC or the public web site are examples; in fact, both of these interfaces use the same underlying structure.  A UC version of the public web site could provide a generic discovery service for digital objects (currently, images and texts); objects could contain links to the more sophisticated presentation and discovery tools in which they may also reside. While this option is logical to consider, it may not yet offer sufficient advantages over other options or address needs that are not better met by other solutions.

Federation with other collections

Regardless of whether we choose to create a new Image OPAC, an analysis of the subject strengths of our collections clearly indicates that a union image catalog providing access only to UC collections is not enough to meet our users’ varied research and teaching needs.  We must be able to associate our library collections with other image collections in various ways.  In fact, it may be just as, or more important, to make our collections capable of federation as it is to create a separate access mechanism only for library managed image collections.

We used the Access Integration Model (AIM) as a way to explore how our image collections could be federated in different ways. Clearly, image collections would constitute a Material Type Portal, using the AIM terminology.  There is already a well-documented need from our arts bibliographers for federation with commercial sources of images as well as publicly available collections.
  Images used in medicine likely will follow this pattern. Other types of images such as maps associate strongly with freely available government sources, and photographic collections may complement a number of subject areas.  The notion of a Subject Access Portal and/or a Global Access Portal addresses these needs.   Bringing together our collections in a way that makes them easier to deliver into these different portal environments appears to be a worthy goal.  

“Making them easier to deliver” could take several forms.  Agreement on minimum metadata standards is a first step.  Ensuring that collections can be harvested via OAI is another step, which sacrifices some metadata richness since it requires mapping to Dublin Core, but offers a relatively low barrier to discovery, especially for a Global Access Portal.  

Access Portal

Thus, a final option is to use an access portal that can bring together images regardless of what other systems they might reside in for various purposes.  This option could use a tool such as SearchLight (or its replacement, referred to as SearchLight2 for now) to query or harvest systems such as Melvyl or Alexandria for maps, OAC for special collections, special tools such as Insight for other types of images.  It could also make use of the model above for harvesting and storing metadata without the need to create a separate user interface.  Campus library collections could be harvested via OAI into a central store and then queried and presented in the SearchLight interface. OAI sets could be created as needed to support selective harvesting. This approach would generally serve the need to federate with other collections as appropriate, such as free collections or licensed sources (e.g., AP Photo Archive). 

If desired, it would be possible to create a subset to search only UC library images (or possibly UC-wide images in the future).  Images could also be searched along with other material types, usually for a relevant subject area, e.g., books, article databases, images in architecture. This option obviously sacrifices the ability to search or present images in a consistent way, but it could accomplish the discovery goals of a union catalog without replicating data from more specialized systems that support the special needs of each collection type.

6.2 Beyond the union catalog

Since user studies indicate that presentation capabilities of various sorts (browsing by thumbnails, viewing different image sizes, comparison of images, etc.) are important, it may not be sufficient to create a discovery tool that does not also have presentation and image manipulation capabilities.  For some disciplines such as the arts, sophisticated features are desirable.  The CDL Image Demonstrator Project is testing this theory and is an example of creating both a Material Type Portal and Subject Access Portal focused on images used in the arts, specifically for classroom use.  The project uses Luna’s Insight software to federate commercial collections (Saskia which also forms part of the analog VR slide collections, AMICO for museum images) with UC museum collections from MOAC (including some Bancroft Library collections), with freely available collections from other Insight customers.  Since the MOAC images were already encoded using EAD wrapped in METS, it is possible to deliver them with richer metadata.  Many of the other collections use VRA Core, also a richer set of metadata.  While it may not be necessary to deliver all image collections in this way, if they were harvested and turned into METS or better yet, created in METS using whatever metadata scheme was appropriate for the content, they could be delivered to similar special tools as a single input source.

Alexandria is another example of a system offering specialized searching and manipulation capabilities appropriate for its subject matter or material types.  It allows users to find specific images, maps or documents relevant to a known geographic site as opposed to just the parent record.  Alexandria already has a metadata mapping tool to support inclusion of collection level and item level metadata
 and a way of providing geospatial searching by using place names as defined by the ADL Gazetteer or a point coordinate.

We know that the visual resource collections and many of the arts collections will be used in instruction.  Whether delivered via a special presentation system, a learning management system or the user’s own presentation method, the ability to capture images from the discovery source and use them for classroom presentations is essential.  This capability suggests the need for capture tools within a system as well as between systems as indicated in the diagram.  

Another challenge beyond what we normally think of as a union catalog is the desire for users to submit their own images, either temporarily or as contributions to the collection.  This capability is usually associated with instruction but increasingly may be relevant in the context of eScholarship where scholars may wish to submit images that accompany other works, and optionally make those images available more widely where possible.  As the diagram indicates, whatever system is used for discovery should have a tool that allows users to submit their images to the central store for management and delivery elsewhere, to specialized  discovery and delivery tools (for temporary or permanent inclusion), or even to learning management systems.  The “capture” and “submit” tools are similar in the need to link between systems.

In conclusion, at this stage it seems prudent to work toward being able to deliver images in a variety of ways by establishing metadata standards and harvesting protocols, as described in section 5.  We can experiment with a SearchLight2 system to federate all UC images, UC images with other image collections, and images with other materials by subject.  OAC and Alexandria can continue to provide specialized access to these types of collections while we evaluate Luna Insight as another tool for federating collections (and even different types of images) that require special presentation and manipulation.  We can harvest metadata for images from local collections into a central store to facilitate delivery to these various systems.  The development of a separate search and presentation system just for UC images should be delayed until we learn more from these experiments.

7.0 Recommendations 

Digital images introduce new levels of complexity in offering the full range of library services to support them.  Their characteristics will draw libraries closer into the realm of users’ working habits and into partnerships with other campus units that provide instructional support.  There is not a straightforward plan to adopt but rather a series of activities that can take place simultaneously as some of the uncertainties come into focus.  These recommendations offer both planning and action, an approach that has served us well for other initiatives that appeared similarly daunting.  Fortunately, we have many foundations on which to build, not the least of which is the wealth of our collections.  It is this wealth as well as the sheer size of our collections that argue for taking at least some initial steps to provide a solid foundation on which to build.

The recommendations are listed roughly in order of possibility or logical precedence with three key recommendations highlighted.  These recommendations provide the core elements for carrying out the other recommendations. In the chart that follows, we have also suggested which groups might follow up on the recommendations, under SOPAG’s direction.  SOPAG could also choose to form a new group to serve as a steering committee for, or to pursue directly these activities.

7.1 Needs Assessment  

A number of extensive user studies are under way or planned, so it is not necessary to conduct another one.  It will be important to monitor closely these studies as they progress.  They include the Pennsylvania State University Visual Image User Study (expected completion early 2004), the CDL Image Demonstrator assessment (report expected in December 2003), ARTstor’s testing in Fall 2003
 and a proposed needs assessment to be conducted by HEAL.  These studies should be monitored and analyzed to see if they produce any new information about user needs for functions and support, user expectations and fears, and implications for library services and alliances with other professionals. Some of the user studies to date suggest that the distinctions between use of images in  research versus instruction may blur, especially as some of the barriers to use in instruction begin to break down.  The priority for analyzing these studies should be on user needs, regardless of how they are classified (e.g., for instruction or research); library management needs are likely to follow, depending on how we choose to server user needs.  

7.2 Architecture model – key recommendation

Collection managers, digital library managers and technology/systems staff should review the proposed architecture model to see if it is feasible and to suggest refinements.  The model should also be reviewed by public services staff to be sure it promises to address user needs.  A final endorsement by SOPAG (and the University Librarians) would give all libraries a clear direction and inform future decisions about standards, systems, and options for blending the parts together. The CDL Image Demonstrator provides an opportunity for testing components of this model. 

7.3 Metadata and digital object standards – key recommendation

The initial goal should be to define minimum standards which work for all communities and intended uses, including user contributions and which support aggregation of our image collections according to the architecture model. These standards should be promulgated so that all collection managers are aware of them as they continue plans for digitizing and creating metadata. A longer term goal is to define ideal standards and work toward best practices, building on the OAC model, which may differ among communities and for different uses. 

7.4 Collection/content management

It seems prudent to begin a more detailed review of existing collection and content management systems and their ability to function within the architecture model.  Assuming that libraries will continue to use a variety of systems, we should define minimum requirements for the ability to provide metadata within the model.  There may be a larger question related to collection and content management for other types of digital assets, an area this task force did not explore.  In the absence of information about general collection and content management capabilities on each campus, it is not clear whether systems are needed specifically for images or whether images can be managed along with other types of objects.  Nor is it apparent whether there would be advantages in building systemwide or shared infrastructure.  It is outside the purview of this task force, but SOPAG may wish to undertake a broader investigation of existing capabilities and plans in each campus library with a view toward identifying potential for shared systems.  With the architecture model and metadata standards providing a focus, it may be easier to identify areas of common purpose where shared management systems would make sense.  The task force did identify a preference for having a shared system for specialized delivery of images.

7.5 Federation of digital collections 

Conduct a more thorough analysis of the collections identified in the survey, following up on “readiness” questions identified in section 2.5 to determine which collections could be federated.  In order to make this assessment, it will be critical to formulate at least minimal standards of image "readiness" that would be acceptable for inclusion in the catalog/service.  The process for making these types of inquiries of collection managers has to some degree been undertaken by the OAC in its MOAC and California Cultures programs and by the CDL-appointed Task Force on the Image Service Demonstrator Project.  We hope to learn from their efforts in structuring any follow up sessions with collection managers of this survey of visual collections. Once the architecture model is adopted, the assessment would also need to take into account the ability of the library to provide the necessary support.  The OAC and the Image Demonstrator provide different methods of federating collections.

7.6 Interaction among existing systems 

Once the architecture model is adopted, or as a prelude to its adoption, experiments could begin to test facets of integrating or developing bridges between systems (OAC, SearchLight2, Luna Insight, local systems). Examples: 1) CDL could develop an OAI harvesting tool; identify digital collection(s) in libraries that are or could become OAI compliant; harvest them for addition to the METS repository and/or Insight; 2) CDL could work with vendors to experiment with “Capture it” tools that could move images from discovery sources to presentation or learning management systems.

7.7 Specialized software development

As with other commercial systems, it is important to influence the development of specialized image presentation software to ensure that these systems meet user needs. Following the model developed by the CDL Tools and Services Working Group which was used and refined by Resource Liaisons, develop functional requirements especially for image delivery systems which can be used to assess and improve systems.  These requirements should be based on user needs assessments, usability studies, and practical experience.  The CDL Image Demonstrator assessment is an opportunity to begin this effort.  The Penn State VIUS is another potential source of information. Recommendations 7.6 and 7.12 are related to this recommendation.

7.8 Federation of UC images with other free or commercial content

Experiments in federating content could happen at different levels.  The CDL Image Demonstrator is already exploring this issue by combining MOAC with commercial collections and freely available collections from Insight.  CDL is also exploring a replacement for SearchLight which could provide other opportunities (e.g. Google images, American Memory, AP Photo Archive).  These effort should analyze which standards and protocols are most successful, including harvesting, web services, Z39.50, etc.

7.9 Copyright and fair use policies and guidelines  - key recommendation

Based on existing policies and procedures being used in UC libraries and elsewhere, declare systemwide policies and procedures to facilitate sharing of image resources within UC and clarify policies for public access.  Work with appropriate faculty groups to identify policy issues for faculty-created materials and use by faculty of other digital images. While these are difficult issues, there are precedents within UC libraries for addressing them.  It is a critical time for developing a consistent message to aid library staff as well as users.

7.10 Digitizing priorities or guidelines

Task Force members felt that digitizing would proceed at the campus level according to various priorities and opportunities.  Nonetheless, there might be collective opportunities or factors that all libraries could consider.  At least there should be a more careful review to determine whether there are logical areas to target across collections.  Libraries that provide digital image reserves could employ usage data to target digitizing for instructional needs.  In addition, it would also be possible to make metadata available to discovery tools for analog collections without digital counterparts within the architecture model.  Usage data or even an explicit service for users to request digitizing could be used to set priorities.  

7.11 Cataloging/metadata sources and authorities

Monitor, analyze and influence where appropriate the development of cataloging sources.  The Union Catalog of Art Images project being led by UCSD and funded by the Mellon Foundation is a first important step in testing the feasibility of a cataloging utility for images in art, broadly defined.  If it is successful, it promises to make cataloging more efficient for the core materials in this field. UC already has three members on the advisory committee for the Cataloging Cultural Objects project, another opportunity to influence standards and guidelines.
  Special collections may continue to require original cataloging but many collections could also benefit from the practices and authorities that would be established through these efforts.

7.12 Integration with learning management systems

One of the requirements of the central repository in the architecture model is that it can deliver images to learning or course management software. Similarly, any commercial presentation software should also be able to deliver presentations to learning management systems (see 7.7). Libraries will need to be aware of standards for learning management systems.  We should also look for opportunities to participate in experiments in delivering digital objects to these systems.

7.13 Campus network infrastructure and classroom capabilities

Libraries should monitor and possibly influence the development of campus and national media classroom standards.  They should promote the importance of these standards for digital images to Instructional Technology/Media Services/Information Technology units. It may be possible to share in the development of a “toolkit” for making the case, but each campus library should develop its own strategy for communicating this message effectively. 

7.14 Support for faculty to create and use image collections

Investigate current campus models for providing instructional support to determine whether/how libraries should be involved.  The CDL Image Demonstrator project is assessing the “personal collections” capability of Luna Insight and VIUS is also evaluating this aspect.  This is an area where establishing partnerships with other campus professionals will be critical.

7.15 Applied research agenda

 Among the research issues are 1) assessing more sophisticated searching and ranking tools for use with minimal metadata, and 2) moving research on content-based search systems into practical applications that combine this technique with traditional concept-based systems.  It would be interesting to pose these problems to our partners in the research community.

Recommendations Summary

	#
	Recommendation
	Area
	Comments
	Action

	7.1
	Needs assessment: Image demonstrator project, Penn State VIUS, HEAL proposed study
	User Needs
	Research activity; in process for Image Demonstrator
	Monitor, analyze

	7.2
	Architecture model 
	Technical
	Key recommendation
	Review, establish policy

	7.3
	Metadata and digital object standards: Develop minimum, ideal/best practices 
	Standards
	Key recommendation
	Establish policy, promote, experiment

	7.4
	Collection/content management
	Technical
	Need more information, e.g., from LTAG
	Define requirements

	7.5
	Collections ready to federate
	Content

Standards
	Depends on partnerships
	Evaluate

	7.6
	Interaction among existing systems: e.g., OAI harvesting
	Technical
	Need more information; depends on architecture model
	Experiment, develop

	7.7
	Specialized software development
	User needs
	Depends on partnerships; in progress with Image Demonstrator
	Monitor, develop requirements, priorities

	7.8
	Federation with free & commercial content
	Content, Standards
	Depends on partnerships; in progress with replacement for SearchLight
	Experiment

	7.9
	Copyright and fair use 
	User needs
	Key recommendation
	Establish policy, promote

	7.10
	Digitization priorities
	Content, User needs
	Need more information, e.g., from CDC
	Establish policy, experiment

	7.11
	Cataloging metadata sources/authorities: UCAI
	Standards

Technical

User needs
	Depends on partnerships, other organizations; in progress with UCAI, Cataloging Cultural Materials
	Monitor, analyze,  influence

	7.12
	Integration with learning management systems
	Standards, Technical
	Depends on partnerships
	Monitor, experiment

	7.13
	Campus network infrastructure and classroom readiness
	Standards
	Depends on partnerships
	Investigate, promote, provide info

	7.14
	Support for faculty to create and use image collections
	User needs
	Depends on partnerships; in progress with Image Demonstrator
	Investigate, establish partnerships

	7.15
	Applied research agenda
	User needs
	Research activity
	Monitor, analyze, experiment


� See � HYPERLINK "http://www.cdlib.org:8081/libstaff/visualresourcesurvey" ��http://www.cdlib.org:8081/libstaff/visualresourcesurvey�


� Note that we received information on several UC Davis collections after the survey because the new Head of Special Collections had not yet arrived. We also received two late responses from UCI.  We have included totals from those collections in Appendix I to reflect the potential contributions from UCD and UCI, but the analysis of survey responses does not include more detailed information about these collections. They are annotated with “no survey completed” in Appendix I.
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� Pennsylvania State University, Visual Image User Study, Interim Report to the Andrew W. Mellon Foundation, December 2, 2002 (not yet published).


� Brockman, p. 30.


� 300,000 images is the average size of visual resource collections used for teaching in academic research institutions comparable in size to UC, where the content has been compiled directly from faculty requests.


� See http://www.healcentral.org/index.htm


� Persily, Gail, UCSF Library, interview conducted by Laine Farley, March, 2003. 
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� Frost C.O., B. Taylor, A. Noakes, S. Markel, D. Torres, K.M. Drabenstott,  “Browse and Search Patterns in a Digital Image Database”, Information Retrieval, v1, n4 (January 2000): 287-313.  Available at � HYPERLINK "http://www.kluweronline.com/issn/1386-4564/contents" ��http://www.kluweronline.com/issn/1386-4564/contents� 
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� See UCR Classroom Technology, Classroom Profiles at � HYPERLINK "http://mediaresources.ucr.edu/classtech/profiles.html" ��http://mediaresources.ucr.edu/classtech/profiles.html� ; similar information at Dartmouth at � HYPERLINK "http://www.dartmouth.edu/~insvcs/classrooms/standards.html" ��http://www.dartmouth.edu/~insvcs/classrooms/standards.html� 





� See OAC Especially for Archivists, � HYPERLINK "http://www.oac.cdlib.org/about/forarchivists.html" ��http://www.oac.cdlib.org/about/forarchivists.html� 


� See OAC’s image search at � HYPERLINK "http://www.oac.cdlib.org/search.image.html" ��http://www.oac.cdlib.org/search.image.html� and CDL’s public site at  � HYPERLINK "http://www.californiadigitallibrary.org" ��http://www.californiadigitallibrary.org� 


� See LUCI at  � HYPERLINK "http://vrc.ucr.edu/luci/luci.html" ��http://vrc.ucr.edu/luci/luci.html� 


� See Digital Object Management Tools,  � HYPERLINK "http://dynaweb.oac.cdlib.org/dig/onres_dig_domgmttools.html" ��http://dynaweb.oac.cdlib.org/dig/onres_dig_domgmttools.html�


�See  SPIRO at � HYPERLINK "http://shanana.berkeley.edu/spiro/" ��http://shanana.berkeley.edu/spiro/�


� See LUCI’s Copyright statement at � HYPERLINK "http://vrc.ucr.edu/luci/luci.html" ��http://vrc.ucr.edu/luci/luci.html� 


� See Copyright Statement and Conditions of Use at � HYPERLINK "http://oac.cdlib.org/about/copyright.html" ��http://oac.cdlib.org/about/copyright.html� 


� See  CDL Digital Object Standard: Metadata, Content and Encoding (May 18, 2001) � HYPERLINK "http://www.cdlib.org/about/publications/CDLObjectStd-2001.pdf" ��http://www.cdlib.org/about/publications/CDLObjectStd-2001.pdf�  and Digital Image Format Standards � HYPERLINK "http://www.cdlib.org/about/publications/CDLImageStd-2001.pdf" ��http://www.cdlib.org/about/publications/CDLImageStd-2001.pdf� 


� See METS Official Web Site at � HYPERLINK "http://www.loc.gov/standards/mets/" ��http://www.loc.gov/standards/mets/� 


� See Getty Research Tools/Vocabulary Databases at  � HYPERLINK "http://www.getty.edu/research/tools/vocabulary/" ��http://www.getty.edu/research/tools/vocabulary/� 


� See  Cataloguing Cultural Objects: A Guide to Describing Cultural Objects and their  Images: A Project of the Visual Resources Association at � HYPERLINK "http://www.vraweb.org/projects.html" ��http://www.vraweb.org/projects.html� 


� See Union Catalog of Art Images at  � HYPERLINK "http://gort.ucsd.edu/ucai/project.html" ��http://gort.ucsd.edu/ucai/project.html� 


� In addition to UCLA, partners include Johns Hopkins, Indiana University, Duke and the Library of Congress.  The project aggregated about 500,000 pieces of digital sheet music in a short time.  See � HYPERLINK "http://digital.library.ucla.edu/sheetmusic/" ��http://digital.library.ucla.edu/sheetmusic/� 


� The David Rumsey map collection which is in Insight has a GIS browser developed by Telemorphic.


� See the Joint Steering Committee on Shared Collections, 2002 Survey of UC Subject Selectors, Visual Resources at � HYPERLINK "http://www.cdlib.org/libstaff/sharedcoll/protected/jscsurveys/survey02/visres02.rtf" ��http://www.cdlib.org/libstaff/sharedcoll/protected/jscsurveys/survey02/visres02.rtf� and Art and Art History at � HYPERLINK "http://www.cdlib.org/libstaff/sharedcoll/protected/jscsurveys/survey02/art02.rtf" ��http://www.cdlib.org/libstaff/sharedcoll/protected/jscsurveys/survey02/art02.rtf� 


� See ADL Collection Metadata Insert at  � HYPERLINK "http://alexandria.ucsb.edu/adl/docs_public/ADLMetadata_ingest/ADL_CLM_insert.php" ��http://alexandria.ucsb.edu/adl/docs_public/ADLMetadata_ingest/ADL_CLM_insert.php� 


� See � HYPERLINK "http://www.artstor.org/news/fall_2003_testing.shtml" ��http://www.artstor.org/news/fall_2003_testing.shtml� for details and participants.


� See � HYPERLINK "http://www.vraweb.org/projects.html" ��http://www.vraweb.org/projects.html�.  Advisory committee members include Mary Elings, Bancroft Library, Layna White, UCLA Armand Hammer Museum of Art, and Jan Eklund, University of California, Berkeley Department of Art History.





