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Summary

Anyone who has spent much time observing the workings of academic libraries knows that they routinely employ signage both to inform library users and influence their behavior. Anyone who has closely observed academic libraries knows that, more often than not, library signage is: 

· rendered ineffective through over use. 

· all but invisible to library users due to its static nature.

· produced on the cheap using substandard materials. 

· allowed to become out of date, shop worn, or both.

· used in futile attempts to solve underlying problems that signage cannot actually solve. (E.g. If students routinely move chairs from Room A to Room B, the problem is lack of chairs in Room B, not a lack of signage telling students not to move chairs.)

· a contributing factor to a library environment that feels unwelcoming if not actually hostile. 

To avoid going to down the path of a library overrun with ugly, ineffective, and unwelcoming signage, the UC Merced Library leadership zeroed in on digital signage from the very early planning stages of the library building. More than just a way to avoid the failings of traditional print-based signage, and certainly more than a piece of technological bling to adorn a shiny new building on a shiny new campus, digital signage was imagined as a way to open new doors for communication, learning, and engagement among the UC Merced campus community. Indeed, the UC Merced Library leadership’s approach from the very start has been to insist that digital signage function not merely as an auxiliary service, but rather as an essential component of the UC Merced Library’s educational, research, and service missions. 

Getting from promising technology to essential component has been a long road. We hit some bumps and made some mistakes along the way, and we still have some distance to go before we can claim to be using digital signage to its fullest potential. However, the lessons learned by UC Merced Library will help smooth the road for others who wish to employ this technology, be it in an academic library or some other higher-education setting. 

Description 

Long before ground was broken for the UC Merced Library (the first academic building on the UC Merced campus), Library managers developed a rough list of capabilities they expected from a digital-signage system:

· Display multiple still images with a high degree of control over order, frequency, length of display, and expiration date;

· Operate across standard network infrastructure (CAT 6 cable);

· Support a wide variety of standard file formats;

· Provide a decentralized end-user interface which allows multiple font-line staff to act as content managers with the ability to create, post, and manage content;

· Display video with the option to turn audio on or off at any display;

· Display live web pages;

· Support (at least potentially) touch-screen functionality;

· Support (at least potentially) two-way, real-time voice-and-video interaction between a library user in front of a digital display and a library staff member at a service desk or in an office. 

The hardware and software for the Library’s digital-signage system was financed by the Library building’s Furniture, Fixtures, and Equipment (FF&E) budget, and so the Library team worked with UC Merced Campus IT staff members charged with planning IT infrastructure for the Library building. This collaboration was natural, as the Library team would be able to call on the expertise of Campus IT and, in so doing, set the groundwork for what could potentially become a campus-wide digital-signage network. Although the obstacles for opening a brand-new campus with a fully functioning IT infrastructure were huge, UC Merced Library and Campus IT did have the advantage of not having to retrofit any old buildings to accommodate digital-signage technology. With plentiful power and network data connections planned throughout the building, it was possible to locate digital signage where it would be most effective instead of where power and data happened to be. 

Because they saw digital-signage as an essential part of their public-service operation, the Library team specified that the digital-signage system had to be in place and functioning before the first students arrived for the opening of the UC Merced campus in Fall 2005. While the Library building was still in the early stages of construction, the Library team identified seventeen locations for digital signage. For display hardware, Campus IT selected 45” Sharp PN455 LCD Displays. In the Summer of 2004, Campus IT, working through a third-party IT implementer, identified Starbak as the potential provider of the software and hardware that would run the digital signage on the displays. 

High hopes for digital signage soon enough ran into reality roadblocks. Construction delays on the Library and other campus buildings meant that the Library would open without digital signage; in the end, working digital signage would not become a reality until well into 2006. One contributing factor to the delay was the decision to install custom-built shrouds around each digital-signage display. While these shrouds provided some additional level of security and (arguably) dressed up the displays, their cost and the delays they created far outweighed any benefits they brought to the project. 

With the long-awaited deployment of working digital signage came more disappointments. Even though the Sharp displays were capable of displaying high-definition images, the Starbak system supported only low-resolution .jpg files for the display of still images. The only video Starbak could support was .wmv format, and the resolution of the video rendered on the displays was so abysmal that the Library team decided it was better to not display any video at all. The content-management features of the system were similarly disappointing. Adding a new image to the playlist, as well as removing an old image, was a slow and tedious process that required rebuilding the entire playlist from scratch. All changes to the playlist had to be made by a single member of the Campus IT staff who was often too overworked to give digital signage a high priority. Seventeen displays running what amounted to an unsophisticated electronic slide show was not even close to what Library management had in mind when they first decided to cast their lot with digital signage. 

Even with the disappointing limitations, the Library’s digital signage proved its worth from the start. Library staff created images that informed students and faculty about Library information resources while showcasing library services, new books, librarian contact information, and more. On the aesthetic side, Library digital signage displayed samples of rare artwork belonging to the Clark Center for Japanese Art, a Central Valley museum whose collection the UC Merced Library had digitized in fulfillment of a grant from the U.S. Institute of Museum & Library Services. As a service to the rest of the UC Merced community, Library digital signage displayed content provided by student groups as well as such other campus units as financial aid, student life, campus planning, international programs, career services, and tutoring. The variety, vibrancy, and currency of all this digital content far surpassed anything that could have been done using print-based signage. 

While this level of success was gratifying, progress towards an improved digital-signage system remained stymied. Frequent assurances that a new-and-improved version of the existent digital-signage system would soon appear resulted in an improvement in image resolution but still did not solve the system’s administrative complexity nor provide added capabilities. It became clear to the Library team that, despite what the original third-party implementer had promised, Starbak itself had moved away from digital signage to focus on other products. The final confirmation of this came during a phone conference in late August 2007, during which Starbak officials disclosed to members of the Library staff that their system had been designed to support web-based conferencing and would never deliver the full-featured digital-signage functionality the Library sought. Faced with this technological dead end, Library leadership decided to abandon the Starbak system and fund a replacement out of the Library’s Supplies And Equipment budget. 

The Library formed a digital-signage team whose initial charge was to develop a thorough list of digital-signage requirements for any replacement system. These requirements were put into the form of a quality-points table that the Library digital-signage team eventually used for rating potential replacement systems: 

	Points

Possible
	Points

Awarded
	Function

	90
	
	Compatible with the Library's existing displays and servers.

	50
	
	Full and flexible daytiming, including when and for how long an item is displayed, where item is displayed, assignable expiration date and time for each item, ability to add or delete individual items without the need to reload the entire content stream.

	50
	
	Simultaneous display of multiple items on a single display (picture in a picture, ticker, etc.)

	10
	
	Real-time interaction (audio or audio and video)  between person at a  display and a service point. 

	10
	
	Touch-screen capabilities. 

	20
	
	Display Web pages.

	20
	
	Display a variety of standard still formats at low or high resolution in a single signal. 

	20
	
	Display a variety of standard video formats.

	20
	
	Display tickers.

	10
	
	Play a variety of standard sound formats.

	20
	
	Quick and easy uploading, scheduling, and removal of content by anyone with basic computer skills.

	20
	
	Authorized content designers can submit content from any networked computer with automatic scheduling.

	20
	
	System allows for multiple levels of authorization.

	10
	
	Allows content manager to annotate and return to content designer any rejected content. 

	20
	
	Content designers can post/send content to the system via the network.

	20
	
	Compatible with display devices of any size; LCD screens, LCD/DLP projectors; plasma screens, high-definition televisions, and standard televisions.

	20
	
	Display in either portrait or landscape orientation.

	20
	
	Scalable as the number of displays grow. 

	10
	
	Emergency notification capability.

	10
	
	Includes design templates.

	10
	
	Content archiving.

	20
	
	Accept content from various sources to be updated dynamically i.e. calendars, RSS feeds, podcasts etc.

	500
	
	


While no digital-signage company was able to provide everything called for on the quality-points form, the eventual winner of the contract, Scala, came closest. The cost of acquiring the Scala system broke down as follows:  

	1
	SW-IDE-5 Scala Designer Software
	1645.00
	$1645.00

	1
	SW-C25-5 Content manager (up to 25 players) 
	3395.00
	$3395.00

	1
	SW-P20-5 Player Pack (20 license)
	19895.00
	$19895.00

	20
	ASUS Pundit Scala Players (Pre-Configured with Scala)
	856.50
	$17,130.00

	3
	Days Training and System Configuration
	1500.00
	$4500.00

	
	Pre-Tax total
	$46565.00


While the Library had hoped to use its existing digital-signage players with the new system, their operating system was not compatible with Scala InfoChannel player software, and the proprietary nature of the existing players made reconfiguring them less efficient than replacing them with new Scala players. The Library was, however, able to use its existing Sharp displays with the Scala players and to install the Scala Content Manager on a previously purchased blade server.

When the Library deployed the Scala-based system, the improvement was immediate and significant. The capabilities of the new system include the following:

Players:

· Display high-definition images, video, and audio;
· Display text crawls along with normal signage content;
· Update themselves based on a schedule set by the system administrator;
· Are addressable by DHCP server instead of requiring a static I.P. address;
· Are remotely administrable via VNC client;
· Run on any modern Microsoft Windows-based system running XP or newer.

Content Manager:

· Can send data to a large (theoretically infinite) number of Scala players, the real-world limit being local hardware and network capabilities;
· Provides a range of functionality that can be as simple as a digital slide displayed on a single screen or as complex as multiple scheduled streams of video, text, image, and audio running on multiple screens;
· Allows division of screens into sections, with each section capable of playing content distinct from what is playing on the other sections;
· Administrable via web-based interface from any location, thus allowing front-line staff to efficiently manage player content;
· Can be installed on the Library’s existing Microsoft Windows server.

Designer:

· Allows a wide variety of file types to be used as signage background, objects, or individual media items. File types supported included: AVI, MPEG2, MPEG4, H.264, HD-WMV, JPEG, BMP, and MP3;
· Provides a simple, easy-to-use interface for designing scripts (i.e., strings of digital signs that can be played in sequence and controlled as a single file);
· Combines with other creative-suite software to allow the creation of images and text from scratch, making it possible to quickly design and upload signage to players.

At last the Library had digital-signage that staff could integrate into the day-to-day operations of the Library, creating and managing content almost on the fly. Updates no longer needed to go through an intermediary manager who might take days to process a change. Sophisticated scheduling meant staff could program content in advance and specify exactly when a content item would start and stop displaying, greatly increasing staff efficiency. 

Success Criteria

For Library management, the most significant measure of the success of digital signage is that the Library has not had to resort to traditional print-based signage in order to communicate with our community of library users. 

Campus departments, faculty, and student groups constantly submit items to be posted to the Library’s digital signage, and the Library sees honoring these requests as an important campus service. The desire to get their messages on the Library’s digital signage shows the medium is valued and seen as an effective means of communication by the entire UC Merced campus community. 

From August 2008 through March 2009, the UC Merced Library digital-signage system displayed 142 unique signs, including several templates that are regularly updated with new information (e.g. the “New Books in the Library” template). Of these signs, approximately 80 originated from either non-library units or student groups. 

After seeing the Library’s new digital-signage in action, the UC Merced Students First Center migrated the three large displays in its area to the Library’s digital-signage system. A Student First Center staff member attended three digital-signage training sessions held in the Library so that she could learn how to directly manage the content on her unit’s displays. 

Several campus units that currently do not have digital-signage displays have expressed a desire to acquire displays and operate them under the Library’s digital-signage system. 

UC Merced’s campus police department recognizes the effectiveness of digital signage and is working with the Library staff to establish a protocol whereby campus police dispatchers can, in the event of an emergency, take control of all Library displays and immediately post potentially life-saving instructions. 

The Library has used digital signage to enhance and extend conventional static displays of art and artifacts. In early 2008 the library used digital signage to display a video accompaniment to a Library-based exhibit on the history of the Cold War; later that year, the same technique was used in conjunction with an undergraduate-curated display on the Holocaust. One of the exhibit’s undergraduate curators produced a video outlining the history of the Holocaust. For the entire three-month duration of the exhibit, this student’s video was continuously shown on a four-screen display cluster adjacent to the display cases containing the Holocaust-related artifacts that comprised the static portion of the exhibit. Because the Holocaust exhibit was both part of a course and an example of undergraduate research, the use of digital signage as part of the exhibit clearly illustrates its relevance to the teaching and research missions of both the University at large and the Library in particular. 

At faculty request, Library digital signage has repeatedly displayed photography created by students enrolled in UC Merced art classes, and in the coming months Library digital signage will display films created by UC Merced students enrolled in a filmmaking course. Digital signage will also be use to display digital photographs that are part of UC Merced’s annual Family Art Exhibit.  
In 2007 John Y. Tateishi, a nationally recognized civil-rights activist, was awarded UC Merced’s Alice and Clifford Spendlove Prize in Social Justice, Diplomacy and Tolerance. In order to recognize Mr. Tateishi’s achievement, the UC Merced Library proposed using digital signage to display video relevant to Mr. Tateishi’s civil-rights work. Mr. Tateishi was so impressed by the Library’s digital-signage technology that he engaged a professional filmmaker to produce a documentary on his work. This documentary will be periodically played on the Library’s digital signage system.  

A UC Merced Library’s student employee took it upon himself to create some closing-time signage that runs each evening and includes music by Richard Wagner as its sound track. While this may seem like a somewhat frivolous, over-the-top example, it provided the student employee an opportunity to try his hand at creatively using a new technology; this kind of opportunity is, in the end, as much a part of UC’s learning and research process as going to class or reading textbooks. 

Lessons Learned

Perhaps the most important lesson learned is one of the oldest lessons in the information-technology field: the producer of the technology needs to understand the needs of end users, while end users must be in a position to freely communicate their needs to the producer. In this case, the necessary communication was hindered by the fact that the end user of the technology (the Library) was separated from the producer of the technology (Starbak) by two layers of intermediaries: UC Merced Campus IT and the third-party integrator. The lack of direct contact between the Library and Starbak until long after the system had been implemented and its serious shortcomings had become evident was the primary cause for the inadequacy of the first deployment of digital signage in the UC Merced Library. 

Conversely, with the Scala implementation the Library worked directly with a local third-party implementer (Emeba, LLC) who made every effort to understand the Library’s needs, accurately represent the capabilities of the Scala product, and assist the Library with implementation and training. 

With the Starbak implementation, the fact that front-line library staff did not receive any direct training from either the third-party implementer or Starbak contributed to the unsatisfactory first deployment of digital signage. For the Scala deployment, the Library included a budget line for direct training as part of the overall project cost, and the expense was well worth it. 

As mentioned in the discussion of the shrouds for the screens, customization proved to be a real hindrance in the deployment of UC Merced Library’s digital signage. If at all possible, avoid customization of hardware or software. 

A technical challenge for libraries is providing audio without disturbing library users. Directional speakers offer a potential solution as they produce audio that can be heard within a prescribed area without bleeding out to areas where people are studying. Libraries are not the only institutions that might benefit from directional speakers; for example, managers of digital signage may wish to limit audio to a prescribed area so that it does not disturb workers in adjacent offices or interfere with face-to-face transactions at a service point. 

While the UC Merced Library almost entirely relies on screens to display digital signage, as these screens reach the end of their useful lives it is likely the Library will replace them with short-throw projection systems. Most notably, short-throw projectors provide larger images at a much lower cost than do screens. Because they can easily be mounted in the ceiling, short-throw projectors are less susceptible to theft or vandalism than wall-mounted screens. Short-throw projectors can be used in combination with technologies such as 3M’s Vikuiti film to put eye-catching digital signage in spaces where screens cannot easily go, such as directly on windows or high overhead in atrium-like spaces. Yet another advantage of short-throw projection systems is that by simply turning off a projector, a digital sign can be temporarily “disappeared” if it is in the way of a special event or maintenance activity. Currently the UC Merced Library is using one short-throw projector (set to cast a reversed image) to display digital signage on the glass-frosted front of the Library’s main service desk. 

Adopters of digital-signage should avoid any system that does not support a healthy variety of standard file formats, and in particular any system that supports only its own proprietary formats. While limited formats might work if all content is being created in-house by a small cadre of content managers, limited formats become a problem if anything from outside needs to be incorporated into the display stream. 

Allowing student groups and campus department to contribute content to a digital signage system is a great service to the campus community and also enhances the variety of the signage on display. Mixing news and announcements of immediate interest to students–social events, entertainment opportunities, club activities, profiles of fellow students–into a stream of more institutionally oriented messages only increases the likelihood that students will pay attention to digital signage. 

With outside content comes a need for policy concerning what may or may not appear on digital signage. For example, the display of commercial, political, and non-campus content are all areas where policy is needed. While no policy can (or should try to) anticipate every possible situation, beginning with a clear, concise, and sensible policy will resolve most questions before they arise. 

For the sake of practicality, there must also be policies regarding files sizes and formats to ensure that outside content can, in fact, be displayed on the digital-signage system.

In the area of policy towards student-generated content, UC Merced Library chose to avoid evaluating the appropriateness of such content. Instead, the Library requires that all student-generated content be submitted to the UC Merced Office of Student Life. Using the same standards it applies to the posting of printed matter on campus kiosks, the Office of Student life either approves or disapproves student-generated content for posting on the digital-signage system. 

All of the UC Merced Library’s digital-signage policies are posted on the Library web site where potential content contributors can easily access them: http://ucmercedlibrary.info/on-display/digital-signage.html
Can Digital-Signage Technology Be Shared?

There are many commercial digital-signage systems as well as a few emerging open-source systems. As digital signage spreads across the UC System, the only certainty is that no single digital-signage system will be used systemwide; indeed, even individual campuses are unlikely to employ a single system campuswide. Though digital-signage systems vary in ease of use and capabilities, most work in essentially the same way: a networked server manages the flow of data to remote displays, each of which has an on-board computer that processes the data so that it comes of the display in the form of images and audio. The good news is that if the various UC campuses and units choose digital-signage systems that support a healthy variety of file formats while avoiding those that require the use of proprietary image or video editors, digital-signage content is certainly sharable. For example, so long as the various digital-signage systems in use on the UC campuses support video with H.264 compression, then any one of the campuses or UCOP could produce a video with that compression and send it out to other campuses to be displayed as digital signage. If the campuses can find ways to work together, the potential to share information via digital signage is great; similarly, as the campuses deploy more and more digital signage, the potential exists to learn from each other the best practices for implementing, creating, managing, and leveraging digital-signage throughout the UC system. 

Timeline

Early 2003: Initial thinking about digital signage in the UC Merced Library 
2003 through 2005: UC Merced campus under construction

September 2005: Opening of UC Merced campus. 

Spring 2006: Initial deployment of Starbak digital-signage
August 2007: Library team decides to seek a replacement Starbak system. 

February 2008: Library team chooses Scala as the replacement system. 

July 2008: Scala hardware and software is installed on Library displays and the server software configured on a Library blade server. 

July 2008-present: The Library uses Scala digtal signage on a production basis.
