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not always expressed in physical form, is always the work
of many hands.

Conclusions and Next Steps

In their foundational essay on historical fabrication,
Devon Elliott et al. observe that “working with actual, phys-
ical stuff offers the historian new opportunities to explore
the interactions of people and things” (2012). In this pro-
ject, we have sought to extend these opportunities for ex-
ploration to include the interactions of people with data, as
well as with their visual display. Our project underscores
the foundational role of interpretation in designing and
perceiving visualizations; and shows how interaction is
crucial to the interpretive process. It also points to future
modes of visualization, not yet imagined, that might better
emphasize embodied ways of knowing. In terms of next
steps, for the website, we plan to think through what a more
scholarly version of the site, with room for more explana-
tory text, might look like. For the physicalization, we are
continuing to implement the touch interface. From there,
we will focus on the aesthetic aspects of the rug, exploring
options for light-diffusing fabrics to frame the LEDs, and
light-blocking materials to create the grid-lines.
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Introduction

Advances in technology and digital access have paved
the way for the improved utilization and interpretation of
scientific analyses of humanities materials for digital hu-
manities studies. Integrating scientific analyses with hu-
manities and curatorial knowledge (STEM: science, tech-
nology, engineering, and math, to STEAM: science, technol-
ogy, engineering, art, and math) is a critical multidiscipli-
nary approach for expanding the full potential of scientific
techniques and technological advances, and realigning
complementary disciplines that have been artificially seg-
regated. Scientists and curators have exposed hidden and
previously unknown contextual information within origi-
nal source materials, such as changing “subjects to citizens”
on the Rough Draft of the Declaration of Independence (Li-
brary of Congress, 2010). Hyperspectral imaging provides
additional data layers by capturing images of documents in
distinct narrow waveband regions of the visible and non-
visible spectrum—from ultraviolet through visible to infra-
red. The cube of captured digital image files contains a
wealth of information, but requires significant interpreta-
tion to process and analyze the collected data. Scientists,
scholars, and students in both art and science disciplines
have been collaborating to glean new information from his-
torical manuscripts. The Library spectral imaging program
includes a spectral reference database and integration of
data from other non-invasive analytical techniques to cre-
ate a full analytical mapping of heritage documents and ob-
jects for non-destructive analyses of collection materials
(France, 2016)

Digital imaging capabilities allow researchers to charac-
terize pigments and inks on the document, retrieve hidden



and lost text, and illuminate production and creation meth-
ods. The range of data captured allows greater access to the
information available from fragile historic documents, in-
cluding the 1507 Waldseemiiller World Map and the 1513
Ptolemy Geographia, where investigations revealed links to
the same original printing location (France, 2016).
Scriptospatial (a term originally coined by Toth and France
to refer to the viewing of associated imaging and material-
ity data linked on an image of a historic document) refers
to applying a spatial information system approach to docu-
ments, creating an interactive interface for scholars and sci-
entists to interact with the object and the data. Scriptospa-
tial representations of digital data from documents utilize
an accurate coordinate system that links scientific and
scholarly analyses to the creation of a new digital cultural
object (DCO), allowing inferences to be drawn to generate
new knowledge. This approach to viewing digital cultural
materials in multiple layers applies an archaeological ap-
proach toward uncovering and interconnecting infor-
mation strata of historic and modern documents.
Scriptospatial mapping of documents with an accurate co-
ordinate system allows the layering of scientific and schol-
arly analyses to the DCO. This allows inferences to be
drawn to generate new knowledge through analysis of the
data linked to spatial points (or areas). This approach to
viewing the DCO applies a GIS methodology toward uncov-
ering and interconnecting information layers of cultural
heritage artefacts, just as in the case of archaeological
strata. Utilizing an object-oriented approach in conjunction
with the spatial data layers allows the mapping of spatial
and temporal data with increasing complexity. Examining
and explaining the physical, spectral and chemical proper-
ties of these historic materials permit scientists and schol-
ars to link these scientific analyses to other data about the
creation of the object.

Digital spectral imaging of cultural heritage objects at
the Library of Congress has capitalized on over a decade of
research and development into not only spectral imaging
and processing, but also the development of standard spec-
tral image products (France et al, 2010). Advances over the
past decade by an experienced team have led to an ad-
vanced capability to study cultural heritage objects with a
robust spectral imaging system that provides large-format,
high quality images and standardized data output using ad-
vanced commercial off-the-shelf components (Christens-
Barry et al, 2009).

Developing an object-oriented approach to data access
and sharing requires integration of spectral imaging with
data from other sources in a variety of formats. This re-
quires effective spatial metadata to allow linkages to spe-
cific locations within the images. This is necessary not only
to register locations on the same section of a manuscript
leaf in various spectral bands, but also to link other images
and transcriptions with the spectral images. Based on geo-
spatial mapping and layering of data used to identify points
on satellite images, the same technologies, work processes
and skills can be applied to spectral images of manuscripts:
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A camera collecting images over a manuscript is similar to
a satellite collecting geospatial data over the Earth. Using
technologies developed for “geospatial” systems to link
each point on the globe with images from earth resource
satellites and data collected from other instruments, spec-
tral imaging can link the “scriptospatial data” from each
point on a manuscript with images from various imaging
and scientific devices. This provides a standardized method
to support links between images and data from the same
object location.

With multiple data entries for samples, precisely defin-
ing the specific point where the sample or scientific data
collection takes place is critical in comparing data from dif-
ferent research types or objects. For samples taken from a
larger, non-uniform, heterogeneous object such as a manu-
script, textile or painting, the spatial location of the sample
point on the object must be defined to be able to integrate
the data from various research tools. Spatial metadata ele-
ments will allow linkages to specific locations on an object,
potentially within images of the objects. Scriptospatial data
can serve as an interface for scientific dialogue in "one
shared layer," linking data from various sources for in-
depth studies and analyses of a specific research topic or
object.

In many current research databases, the metadata ele-
ments for spatial location are not provided to capture de-
tailed data on where an instrument collects data, or a sam-
ple is taken. This is not an issue for uniform, homogeneous
samples of paints, pigments, media or other samples, but is
critical for samples taken from a heterogeneous object like
a painting, manuscript or textile. By defining a Cartesian co-
ordinate system on an object or image of an object, as well
as the degree of precision required, specific sample points
on an object can be defined. This allows integration with
other images of the same object and scientific samples from
the same point.

In its Scriptospatial Visualization Initiative, the Library
of Congress PRTD has capitalized on developments with ge-
ospatial systems to apply Thermopylae “i-spatial” support
and Google Map tiling and data formatting to the integra-
tion of large and complex visual scriptospatial datasets
populated with scientific data from various instruments,
research topics or objects. This provides data access in
"one shared layer” of scientific data. This is an important
first step in capitalizing on the three decades of technology
development by the GIS community to advance preserva-
tion science and cultural heritage data sharing and re-
search. The additional unique component will be the layer-
ing of scholarly research interpretations and publications,
enabling ease of access to a rich resource of data directly
linked to the original object. This will reduce the challenges
faced with searching through data that is not well cata-
logued, or yet searchable without this expanded document
interpretation and linking of scholarly knowledge.

Integrated access to associated source material scien-
tific data adds contextual value, provenance information,
and can reveal non-visible information hidden within the



original document. The Scriptospatial approach allows lay-
ering of scientific and scholarly or curatorial research data
within one location, enhancing the analysis and depth of
knowledge off the original document, and creating a more
effective interface for interaction with historic materials
(France etal, 2010). The innate layering of multiple sources
of information of the Shared Canvas Model (Sanderson and
Albritton, eds, 2013) onto one view of an object, coupled
with the strong annotation capabilities of the Web Annota-
tion Data Model (Sanderson et al, eds, 2016) raises interest
in the possible integration of the Scriptospatial model with
IIIF efforts (International Image Operability Framework).
One of the challenges we face with the current data deluge,
is how to effectively access, select and link appropriate data
and information. Scriptospatial is a value-added data ap-
proach, creating cohesive structured management of multi-
disciplinary data. The authors have been engaging with
other US, European and United Kingdom colleagues to cre-
ate a cohesive integrated and collaborative approach to this
visualization.
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What type of canon do the Norton anthologies of liter-
ature construct? And how has that canon changed over
time? These questions are somewhat unusual for human-
ists in that their answers could be framed not in a syllo-
gism or thesis, but rather in the forms of the list and the
table—and extensive ones at that.

We wanted, first, a way to see who goes in and who
goes out of this canon that we so often teach from. In a
sense, this project is as much about pedagogy as it is about
literary criticism: We have no investment in the Nortons
as being representative of “The Canon,” but rather see
them as a medium through which undergraduate and
graduate students of literature encounter major works
and begin to formulate their ideas about the literary field.
Following John Guillory, the Nortons seem to be one of the
primary means by which the cultural capital of literature
gets distributed and reinscribed within the university.
How, then, has this medium—of texts and canons that in-
form courses, students, and scholars—changed along with
literary criticism over the past half-century?

Our team built a database containing every work and
excerpt featured in the Norton Anthologies that we have
studied so far, with room to grow for those that remain.
This allows us to easily see what we have been thinking of
as the “careers” of both authors and individual works over
time. How, for instance, have the works selected to repre-
sent Milton changed over time? When was Margaret At-
wood first added to any Norton Anthology? Which poems
represent Langston Hughes in the Anthology of Poetry?
Are they different from those that represent him in the an-
thologies of World, American, or African-American litera-
ture? What proportion of authors in the anthologies are
women, and how has that changed over the last fifty
years? Which authors have been cut from the anthologies?
And which authors or works replaced them?

In order to answer these questions about the people



