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The Brumfield Collection Interface Design
Project Narrative

1.  Introduction. The existing NEH-funded Brumfield Collection project:  history and duration
This proposal to the National Endowment for the Humanities Digital Humanities Initiative is for funding for the design and implementation of user access to the William Brumfield collection of photographs of historically significant Russian architecture, digitized, archived and cataloged at the University of Washington.
The Brumfield Russian Architecture Collection consists of between 50,000 and 100,000 slide photographs of Russian buildings and their architectural environments by Prof. William Brumfield of Tulane University.  In 2006 the University of Washington received a two-year grant of $325,000 from the NEH to digitize 30,000 of these photographs  in two forms: as c.50-MB TIFF images for archival and preservation purposes, and as c.250-KB JPEG images, for display and study via the Internet.  Professor Brumfield’s photographs cover Russian architecture of all types over the entire history of the country, but a high proportion are of ecclesiastical buildings.This  project, initiated in 2003 as a small pilot project funded by the Gladys Kriebel Delmas foundation, is understood to be open-ended, and will continue beyond the completion of the current NEH project in the summer of 2008. The JPEG images and related catalog information are to be made available for study at various levels of sophistication on a dedicated website, using a custom interface that provides flexible access in a form appropriate to both the nature of the material and the needs of those who will be consulting it.  At this stage the digitization and cataloging of the Brumfield Collection slides is well advanced, and work has begun on the development of the collection interface, for which we are here requesting NEH support. The Brumfield Project has aimed from its outset to take advantage  of the evolution over recent years of both metadata  structures and presentation technologies.
2. The targeted users
The user groups for whom this resource is intended are:

2.1 People engaged in a serious study of Russian architecture, who already have a basic knowledge of the history of architecture and the terminology conventionally used to describe it, including Russian terms that are used where there are no accepted English equivalents. This group will typically include faculty and advanced students at universities and colleges, with a specialization in art history, the history of architecture, Russian or more generally Slavic cultural studies, as well as members of the architectural profession, and adherents and students of the Russian Orthodox Church.

2.2  People seeking an introduction to Russian architecture, or easily accessible reference material on Russian buildings of any period:  typically non-specialist faculty and students at universities and colleges, students in secondary education, interested members of the public, and perhaps professionals in a variety of fields, including the travel industry.  To make the resource more accessible and instructive for this group of users, the interface will provide an illustrated glossary of the descriptive terminology used in the image metadata.

3. Background
3.1 The nature of the material
Photographic documentation of buildings and monuments in general requires as a minimum a view of all sides of the object, and, in the case of buildings, the principal interior spaces.  Full documentation requires many more views from different angles, both exterior and interior, and close-up views of details of particular interest.  In the field of architectural history, many aspects and features of buildings have become conventional subjects of study in their own right, ranging from particular types of detail and substructures to the interaction between a building and its natural environment.  Additional aspects of the study of historical buildings are defined by geographical area, material, period and style.

In the Brumfield Collection in particular, as many as 25-50 views of the more important buildings are provided, ranging from panoramic views of the building and its landscape and architectural environments, to close-up photographs of particular architectural details and frescoes.  A high proportion of Russian ecclesiastical buildings, and Russian buildings of some other types, both in cities and on country estates, are compound architectural entities, consisting of a main building and a group of associated structures.  Such entities conventionally carry the name that attaches to  the principal (the largest, or best-known, or most historically significant) of their component buildings.  A close group of such entities is generally regarded by Russians as an entity in its own right, an “architectural complex” (архитектурный комплекс) with its own name.  Lastly, Russia is a physically vast territory, and its architecture has reflected a great variety of regional differences, ranging from local building materials to the influence of the architectural styles of neighboring territories.

3.2 Cataloging the Brumfield Collection images
The images of the Brumfield Collection are being cataloged using a metadata set (devised for this project, and still to some extent evolving as the collection grows) that describes the most important characteristics of Russian buildings.  Metadata of this kind serve a basic archival purpose, enabling the partial retrieval of stored data based on certain characteristics rather than others. Current best practices for metadata structures use XML-based schemas, such as those endorsed by the Library of Congress, including the Metadata Encoding and  Transmission Standard (METS), and using these standards for the underlying  metadata of the Brumfield Collection online resource is enabling  substantial improvements in the presentation of both images and metadata,  and in the eventual usability of the interface. The use of structured metadata  schemas for modeling complex data relationships, such as those found in  architectural collections, has the advantage of providing a standardized,  documented format that can be transferred to any suite of delivery and  presentation mechanisms. It also makes it possible to minimize  redundancies in cataloging, and allows clearer relationships to be  described between the architectural components, regardless of the eventual  presentation format. A set of best practices for  describing cultural objects (such as architectural entities) is being  developed by the Visual Resources Association (VRA). These guidelines, known as CCO and based on the work of Murtha Baca et al. (Cataloging Cultural Objects: A Guide To Describing Cultural Works And Their Images, Chicago: American Library Association, 2006) which has been extensively consulted during the  metadata design and recording processes for this project. The  Brumfield Collection Project has employed a metadata standard that  allows us to capture the many subtleties and factual details that are  crucial for accurate and sophisticated documentation of these objects. The METS framework  is being used to structure the data hierarchically, while CCO  guidelines are employed for cataloging procedures. The CCO guidelines  provide appropriate strategies for cataloging cultural objects, such as  those contained in the Brumfield images. Descriptive metadata has been created using the Visual Resources Association (VRA) schema for cultural  objects, since it has some elements that are more appropriate to the  Brumfield collection. Through this work, we have contributed to the  development of advanced techniques for documenting architectural features using hierarchical metadata schemas, and in the project applied for here we will be making a corresponding contribution to on-screen presentation and display techniques.
4.  Enhancing the Humanities through Use of Emerging Technologies: Data Structures and    Access Design
4.1 General Interface Design considerations

The design of true information interfaces, as distinct from data storage and retrieval systems, involves:

· An awareness of the nature of the particular data set and the potential for combination of its elements into meaningful information, including information that may not have been previously apparent even to experts in the subject-matter.

· An awareness of the needs of potential users of the resource, especially those who are serious researchers as opposed to exploratory browsers.

· An information access design that reflects both user needs and the nature of the data, including interrelations and other structural characteristics that may be either inherent in the material or desirable in terms of information presentation.

4.2  Interface design for complex data
For the purposes of designing an effective interface, the Brumfield Collection material can be viewed as having two types of structure, one that is inherent in virtually any cataloged collection of items with multiple characteristics, and another that reflects both the characteristics of architectural material in general and Russian architecture in particular, and the ways in which architectural objects are conventionally organized for study:

4.2.1 A structure that is a subset of the data having particular interest for a given user at a given time:  the result of a search applying any permutation of constraints, inclusive and/or exclusive, based on the metadata categories used in describing the architectural entities in the collection.

4.2.2 A hierarchical structure based on the degree of generality of the view represented by each photographic image of the same architectural entity.  The photographs may be of:

· Panoramic scenes that include particular buildings in
their natural or architectural environments

· Architectural complexes consisting of several buildings

· Individual buildings, whether simple or composite,
viewed from the exterior or the interior

· Sub-structures of composite buildings,
viewed from the exterior or the interior

· Details of construction and decoration, both exterior and interior

The information contained in each image of the Brumfield Collection goes beyond the detailed physical description of the architectural entity depicted, to include its place in each of these structures.  This extended information relates all the images in the collection and gives them a meaning that exceeds their immediate description. To reflect this, the Brumfield Collection is being cataloged on a “work-by-work” rather than an “image-by-image” basis, where “works” are defined either as buildings, or, where appropriate, as architectural complexes. Thus, complete  cataloging is of fewer “objects” than the total number of images, resulting in more compact and efficient metadata creation.

4.3  From the presentation perspective, for a collection of data that contains groups of interrelated items (in this case, multiple images of different but interrelated components, features and directional views of the same building) the most common type of retrieval (retrieval based on one or more search criteria with the results displayed sequentially) is unlikely to result in the most intelligible presentation of the material to the user, or the most effective way of revealing all of the information contained in the material.  Sequential presentation of search results will not make the interrelations that exist within the material immediately apparent, and the user will need to extrapolate them from displayed metadata.

The objective of the Brumfield Collection interface is to overcome the drawbacks of  data retrieval based on conventional multiple-criteria searches followed by sequential presentation of search results. The way we propose to do this is detailed in section 4.4 below. The Brumfield Collection objects are not of course unique in their complexity, but the complexity of the metadata developed for them in the earlier NEH-funded project is unusual, and the interface we are developing has considerable potential for generalization as a tool for the presentation and interpretation of complex cultural objects described by extensive metadata.  
4.4  Information Access Design for the Brumfield Collection

4.4.1  Besides reflecting the nature of the material, an optimal method of making the visual and verbal information contained in the Brumfield Collection available to the user will need to:

· Reflect the fact that the images in the collection are related in the way described above, and that these group relationships need to be visible to the user if the images displayed in response to a search are to convey the maximum amount of information.

· Supplement the display of search results with additional information that the user will need in order to interpret them:  geographic location and architectural terminology.

· Present the full descriptive metadata to those who need it without overwhelming the user (whether specialist or non-specialist) who needs less.

· To the extent possible, present graphically information that is not a visible part of the images themselves, such as geographic and historical data.

· Achieve a compromise between two different but potentially productive means of data access:  conditional searching and browsing. This would involve mechanisms to ‘hold’ a screen resulting from a conditional search or a sequential browse while augmenting the display with related information not requested in the original search, or not routinely displayed when images are browsed, and a mechanism for what we will term ‘data zooming’, i.e. allowing the user to change before or during a search the proportion of the total metadata displayed, i.e. to vary the depth in which the characteristics of each object are displayed, as one might alter the magnification power on an optical instrument while examining e.g. a biological specimen.
· Display search results in a form that can be easily manipulated on the computer screen to facilitate their use, possibly including their combination with displays from other applications.

The type of structure described in 4.2.2 can be thought of as a set that bears a logical relationship to the totality of the data: it is defined by a user’s interest, but that interest is neither arbitrary nor open-ended, and is inherent in the data, since it is based on a permutation of the actual characteristics of the objects themselves.  It is the accepted practice in database search design that the classification of the data itself is made to generate a constrained set of search criteria.  Even so, the criteria can generate empty sets: all the characteristics that constitute the criteria apply to some objects, but not all characteristics necessarily apply to all the objects, so a theoretically possible permutation of characteristics may match no objects.  Artificial constraints can be devised to rule out empty searches.

The type of structure defined in 4.2.2 segments the data as a collection of substructures, each consisting of all the images of a given building, categorized by the type of view each image represents.  Each such substructure naturally conforms to a hierarchy that is inherent in the data itself – it is a data ‘tree’ based on the generality or particularity of different views of the same object.  In devising an optimal method of accessing and presenting data that is structured in this way, a decision has to be made as to which component of , or which level of a tree, carries the identity.  The key concept here is that of an ‘Identity Node’, and there is an argument for making this a building – by analogy, the trunk of an individual tree rather than the crown, or the roots, or the whole stand of trees.  Selecting a different component as the identity node of a cluster is a transform of the cluster – it alters the perspective, without altering either the number of components or the nature of their relationships. To use a geometrical analogy, this is like standing a polyhedron on different faces in turn and viewing the resulting uppermost surface. By contrast, a sequential viewing of the components of information clusters is naif, opaque, and ultimately obstructs communication.

4.4.2  Interface design in these circumstances hinges on the psychology of data exploration: the question of not just how we consult a database in the simple sense, but how we view, master and internalize very large amounts of information.  Information is not assimilated by examining each datum sequentially with no prior knowledge of the relationships between data.  The mastery of large amounts of complex data in any field is generally accomplished by exploring it to discover its structure and segmenting it following that structure, by perceiving and emphasizing relationships (which have a crucial mnemonic role) and devising a meaningful procedure for the learning process: we instinctively seek out and try to learn first the key structural information that will help in the assimilation of further and more detailed information – most learners need some prior grasp of the overall structure in order to effectively process the details, and will try initially to obtain a sense of the whole that gives the parts their meaning.  This cannot easily be done in presenting very large data sets, with the result that interface design is generally heavily weighted towards consultation  (i.e. basic look-up functions)  rather than interpretation and assimilation.  Our aim is to make the Brumfield Collection more than a resource in which users can look up individual architectural objects and view in some preset sequence the metadata describing them.

We aim to make the online Brumfield Collection a resource which users can search for any detail that interests them (including location and date), and, for every item returned by the search, have flexible access to all of the metadata for the architectural object to which it belongs.  For example: a user interested in the windows of ecclesiastical buildings could perform a search for windows that share a particular characteristic, and be presented with an appropriate array of windows, but we envisage a presentation of each result that would enable the user, through sophisticated navigation tools, to immediately relate the window to every other component of the building to which it belonged, and so perceive whether the particular type of window is conditioned by factors that might range from building materials to theological variants.
4.4.3  For the purposes of the Brumfield interface design, there is an argument for regarding information on the geography and history of the catalogued objects of Russian architecture as having a distinct spatial /temporal structure in its own right.  The verbally expressed location and date will obviously accompany the display of any image in the first place as basic descriptive metadata, but unlike the rest of the descriptive metadata, this is information that is attached to the image rather than visible in the image.  Such information will be more easily assimilated if the interface can help the user to visualize it immediately by expressing search results as points on a map or time-scale diagram. Obviously information of this type can be grouped as the results of compound searches on geographical and date criteria, but it is much easier to visualize and interpret if the information is expressed by situating the buildings that meet the search criteria on a map, which can then be visualized, with respect to the temporal data, as a ‘slice of time’. An ideal visual presentation would generate a ‘stack’ of maps, each map representing a time period.
5.  Visual Design

Visual design plays a crucial and too often neglected role in communication, whether the medium is the book page or the computer screen.  The computer screen as a medium of communication is distinctly different from the printed page, for reasons that range from cultural to optical and psychological, and our aim is to optimize the presentation of the Brumfield material for the computer medium.
5.1  Given the need to present extensive grouped metadata that can be consulted selectively, even when visible simultaneously, by a variety of users, screen layout and graphic design will play a particularly important role in the Brumfield interface design.  There will be a need to avoid the following commonly encountered problems:

· Probably the most frequent obstacle to clear presentation of information on a website screen is weakness in typographic layout, which could be restated as an absence of anything that focuses the eye on what is most important.
· The inclusion of too much unsegmented information on a single screen is also an obstacle, forcing the viewer to organize both visually and mentally what is being presented – in other words, to do the work that should be done by a well-organized scheme of presentation.
· This is usually compensated for by inappropriate graphics which, far from focusing, distract the eye from the information. Graphics should always function to direct the viewer’s attention, and should never have the role of embellishment.
· Too many information designers also do not understand that every line or block of text has itself a graphic impact on the page, intended or not, and should be manipulated in the graphic context of the page as a whole.
· Text coloration is also a poorly understood component of web design, particularly given that extensive research has been done (by Edward Tufte and others) on the role of colors in the perception of textual material. 
· The need to either scroll or refill the page slows assimilation of information.

· On-screen instructions become obtrusive and distracting as soon as they become unnecessary, which is usually after a very little use of the resource.

In the interface we are designing for the Brumfield material:
1. Graphics employed in the navigation controls will be minimal and symbolically communicative, and will visually enhance the displayed images of the photographic collection.

2. A subset of the navigation controls will determine the level of “data zooming”, i.e. the amount and categories of metadata displayed in relation to a particular architectural object.
3. Display techniques will be devised to renew, expand, refresh and maximize the information displayed on a single screen without scrolling or refilling.  This will likely include temporary overlays of both text and visual images as an alternative to opening new browser windows.
4. User instructions will be made visible when they are needed and not when they aren’t, again by using overlay techniques and mouse-over prompting.
5. Page layout, typeface and color choices for textual material will be carefully made to enhance the overall communicative efficacy of the page.

5.2  Mapping the spatial and temporal information is a considerable complication;  it could be made a separate operation performed with a stand-alone utility, but ideally it would be built into the primary interface, and will require careful thought and sophisticated graphic techniques, as well as a choice of mapping software that will not counter-productively slow the inteface.
6.  Methods

Put simply, the methodology employed in the production of the Brumfield Collection interface is the application of today’s best practices in information design and data retrieval programming to the task of providing effective access to a large collection of interrelated images and the verbal metadata describing them.
7.  Final Product and Dissemination

The final product of this project will be in the first place a fast, flexible and visually sophisticated interface providing access to the material of the Brumfield Russian Architecture Collection. It will be both scalable and generalizable for application to other collections of digital material, larger or smaller than the Brumfield Collection, whose cataloging involves metadata that is both extensive and complex. In the final stages of this project, there will be consultation with professionals in both the University of Washington Libraries’ Digital Initiatives Section and the University of Washington’s iSchool and Department of Computer Science on the development of this interface as a portable tool that can be installed by both institutions and individual users.
8.  Work Plan

Work on the project will entail the following activities, some of them concurrent or overlapping, distributed as below over the 24 months of the funding period: 

Activity








Months
1. Initial Interface Design for Record Searching.



1 ( 3
2. Initial Interface Design for Communication of Search Results.

1 ( 3
3. Refining the Data Structure for Search Purposes.



2 ( 5
4. Development of several initial Access Prototypes.



6 ( 8
5. Usability testing of prototypes accessing a subset of the data.

9 ( 12
6. Development of online illustrated glossary of Russian


6 ( 12
architectural terminology
7. Development of a demonstration interface accessing the entire

13 ( 14
Brumfield collection.
8. Further  usability testing.






15 ( 16
9. Addition of data exploration tools such as historical timelines

17 ( 20
and geographical displays.

10. Final product: the definitive Brumfield Collection interface.


19 ( 20

11. Generalization of the definitive Brumfield interface for application

21 ( 24
to other complex and highly structured data sets.
The design of the interface will entail concurrent evaluation and development of search techniques, and by implication data storage schemes. If prototype usability testing indicates a dominant search technique or usage pattern(s), this could influence strongly which final storage structure we use for the project.  We intend to develop techniques to facilitate complex searches that will utilize an intelligent interface design that is not married to any specific storage scheme, as well as designing techniques for automatically refining, with user input, very general searches.  By abstracting ourselves from the data set and separating out the interface design, we are able to both encapsulate and generalize our design to other back-end systems.  So while we expect the final data format (or formats) to be heavily influenced by the primary search techniques used during our interface investigation and usability study, we are able to move forward with our already-archived metadata using a traditional relational database management system (RDBMS).

Since the metadata is currently archived in XML using the METS schema, we are also actively considering the benefits of a format that allows for natural evaluation of inherent hierarchies, such as an XML storage and parsing solution.  XML structures facilitate simple navigation of the underlying tree structure while exploring the data, which must be explicitly described in RDBMS formats)   For example, arriving at the search results for bell towers, it should be intuitive and straightforward to navigate to the bell tower’s parent work, and this relationship is implicitly defined by the markup language. An RDBMS offers both flexible access and speed (which is critical where transforms over the data are required by a specific search), and constitutes one enterprise-level solution that could accomplish this.  There are advantages to having our data in alternate formats depending on the tasks the data is to support (or, the style of search the data is to provide), and so we will continue to evaluate alternate storage structures (for example, those that store and search over XML directly) for recognition as either the primary underlying storage format or as a useful transformation given a data set in different format. 
9.  Project Budget

