Interface design proposal (key parts):
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.  

The use of a structured data model (such as XML) has advantages for the Brumfield, makinf it possible to present specific nodes in response to a query, at the same time providing various levels of context (i.e. places in the tree hierarchy) to enhance relevance for the results of a given query. Indexing and searching XML documents is still problematic and time consuming, though research on structured retrieval (such as presented by Christopher Manning, et al.) is advancing. For the scope of this grant, a combination of relational database and XML technologies will be considered to optimize search and retrieval operations.

4.4.2  Interface design in these circumstances hinges on the psychology of data exploration: the question of not just how users consult a database in the simple sense, but how people 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.
End of design proposal

