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[Slide 1] If you have studied ancient Rome in the last five or so centuries, you are likely familiar
with the Great Marble Map of Rome, although you may know it by a different name. As with so
many monuments we find fascinating andindispensable, the ancient Romans left no mention of it,
so we do not knowits ancient name, if any. [2] Modern scholars have assigned it various
monikers, including the Forma Urbis Romae, the Pianta Marmorea, and theSeveran Marble Plan.
[3] At its essence, however, it is a Map of Rome, a monumental depiction of the city that
purported to show in detail the layout of every neighborhood and every building, from the seating
tiers of the Circus Maximus to the basins of local baths. Indeed it is our best source forurban
features such as houses, streets, shops, and fountains, everyday elements that made up the
majority of ancient Rome, but are now buried bytheir modern counterparts. Yet studying these
ancient components on the Marble Map has been complicated by the sheer logistics of handling
the artifact itself. [4] The display wall that once held the map is now the north exterior wall of the
Basilica dei Santi Cosma e Damiano in the Roman Forum. These remains demonstrate that the
map’s original dimensions were a staggering 18 x 13 m (60 x 43 ft). Starting in the 16™ century,
the map was recovered in over eleven hundred identified fragments, some subsequently lost.
Imagine a puzzle, then, where you have an estimated 10-15% of the picture, broken into eleven

hundred mostly non-contiguouspieces, each of which can weigh dozens of pounds in marble.

[5] Launched in 2018, the Great Marble Map of Rome Project is employing cutting-edge



technology, including Virtual and Augmented Reality, to bringnew types of access to this essential
artifact. The Project is a partnership between the Ancient World Mapping Center at UNC-Chapel
Hill and the Musei Capitolini and Sovrintendenza Capitolina ai Beni Culturali in Rome,with
additional sponsorship from the [UPUI Arts and Humanities Institute, School of Liberal Arts,

Center for Digital Studies, and University Library.

Our goal is to produce an open access online database that features high- resolution 3D scans of
all identified fragments of the Marble Map and the Forum Romanum display wall. [6] This
website will operate in coordination with a new museum opening on the Caelian Hill in Rome,
where for the firsttime all the incised fragments of the Marble Map will be under one roof and
available for display and research. Working together, the website and museum will bring the

Marble Map to the world, and the world to the MarbleMap.

[7] The Great Marble Map has always presented particular challenges for scholarship and display.
Indeed, academic debate on the artifact has beendetermined in part by these challenges. Up to this
point interest in the maphas focused on topographical problems. Scholars seek to piece the plan
together, and to identify and connect depicted buildings with structures known from the historical
or archaeological records. Both of these approaches tend to engage with the monument at the level
of the fragmentor individual depiction. To some extent this is a product of access, since it was
difficult to study more than a few fragments at a time. While topographic inquiries are certainly
worthy pursuits, recently scholars have pointed out that such approaches downplay the original
display context of the map. New lines of research on the Great Marble Map are moving beyond
previous focus on individual buildings, to look at what can be learned from the plan as a whole.
Numerous approaches in this vein are possible but require better access to both the fragments and

their original context.



[8] In 2018 we worked with a team led by Dr. George Bevan from Queens University to complete
a photogrammetric scan of the Display Wall in theForum Romanum. [9] Utilizing a methodology
designed for monitoring strip-mining operations, the resulting scan captured texture and scale with
an accuracy of 1 mm. It serves as a detailed record of the preserved clamp holes that once held the
marble slabs to the wall. Our original plan was to pair the wall scan with 3D models of the map
fragments that we had inherited from the Stanford Forma Urbis Romae Project. [10] Once we
actually opened the older files, however, we realized that technology had advancedto the point that
the original scans, while cutting edge for their time, would not serve for the sort of detailed

analysis we were hoping to accomplish.

[11] So we made new 3D scans of all the fragments. Thanks to a generous grant from the [UPUI
Arts and Humanities Institute and additional support from the AWMC and the [UPUI University
Library, our international team conducted a three-week scanning campaign in Rome this
September. TheAmerican contingent included myself, Derek Miller from the IUPUI Center for

Digital Scholarship, and Ryan Knapp from IUPUI’s University Library.

We were welcomed by our Italian colleagues Dr. Francesca de Caprariis,Dr. Riccardo
Montebalno, and their Musei Capitolini co-workers. We wereprivileged to be able to do the
scanning in the new museum facilities, currently under renovation to become a beautiful exhibit

space.

[12] To complete the scans, the team used two 50 mm, one 20 mm, and one Spark Creaform
GoSCAN! 3D handheld structured light scanners. The scanners capture the geometry of a
scanned object by projecting light across the object surface and then reconstructing everything
that shows upon the sensor. Color information is captured by taking one thousand photographs a
second, then reconstructing those photos together to capture texture resolution up to sixteen

thousand by sixteen thousand pixels. Accuracy for the Spark, just launched in June 2019 and



generously lent to us by Creoform, can reach 0.05 mm. These scanners are widely used in
historical preservation and engineering fields, and can scan objectsmuch more quickly than other

recording techniques.

[13] For the three weeks of scanning, Dr. de Caprariis, Dr. Montelbano, and I shared project
management duties, supervising the selection, labeling, scanning, photographing, and recording of
fragments. We somewhat fondlydubbed this process “Trelloing” after my organizational app. [14]
In addition to operating the Spark, Derek Miller supervised all scanning and answered our
panicked calls of “DEREK!” whenever our scanners did something weird. [15] Ryan Knapp
divided his time between scanning and demonstrating our virtual reality features to a steady flow
of visitors. [16] One such visitor, project co-director Dr. Richard Talbert, graciously found
himself reduced to what we called “de-dotting,” collecting the reflective targets from the
fragments after their scans—although I will point out that this was a case ofself-demotion, since
he declined to wield a scanner. [17] Our Italian colleagues showed no such hesitation. Everyone
from Dr. de Caprariis, the museum Direttore, to Massimiliano Grasi and David Caria, our artifact
lifters, did some scanning. Indeed, Massimiliano proved so adept at the process that he was
unofficially promoted to deputy Derek. [18] Our team blew past our original goal of 200
fragments scanned, to scan all 816 inscribed fragmentsof the Marble Map, including those on loan

or in the collections of four othermuseums.

[19] As you can see here, the new technology represents a significant leap forward in
documenting the fragments. [20] In many cases there is an obviousincrease in visible detail of
the incisions, both on the front and the back ofthe fragments. [21] In addition, the new scans
also capture color, texture, andscale, metrics not recorded in previous scans. [22] This makes a
significant difference [23] even for fragments where the original scans recorded most of the

incisions clearly. [24] This slide in particular shows the difference between what I was working



with in my presentation last year, and what I have towork with today.

Now that we have the scans, we have embarked on the long work of making them available to the
public, both avocational and professional. Ourfirst line of action has been to annotate each
fragment scan by color-codingdepicted structures according to architectural use. Maddie
Theaman, our undergraduate intern, completes the post-processing of the scans, mergingand
cleaning the files using VXelements software. She then works with the files in Maya and
Photoshop to reduce the size of the texture files to make them more manageable for the average
computer. Finally she makes shaded and annotated versions of the models using Mudbox and
Sketchfab, open access processing software. Maddie and I draw on previous research and
evidence from our new scans and high-resolution photographs to mark each structure. [25] One of
the advantages of digital publication is that no decision need be absolute or permanent. The shops
space around the Circus Maximus can be shaded and displayed as entertainment AND imperial
AND commercial facilities, or all three, or revised completely. [26] At the most basic level, these
small rooms can also be individually numbered for study and reference, something that

publication costs previously had made prohibitive for all the unnamed features of theMMR.

This process of shading and annotations has resulted in reflections and questions both shallow—
“I don’t like that color of pink”—and deep, such ashow to identify and categorize domestic areas,
how to indicate multi- purpose space, and what standards of confidence do we need to reach
before admitting a structure is “unclear.” [27] The main research question to emerge in this
respect so far is a reconsideration of how the Map indicatesterracing and topographical change.
Are all the rooms shown for a given neighborhood representing the ground floor, as traditionally
held? Or are we looking instead at a series of cross-sections, cutting through at a particular plain

and capturing at a consistent height different levels of buildings?



[28] Our second line of investigation has been to design virtual reality applications that can
further not only public engagement, but also professional research. While it may conjure up
images of fanboys wavinglightsabers in basements, Virtual Reality conveys numerous benefits for
research. First, it vastly facilitates gathering many fragments within the same workspace. A
scholar interested in, say, the representation of temples, can examine in one virtual room all 66
fragments believed to showtemples, with the ease of opening files. Second, manipulating the
virtual scans is vastly easier than manipulating the actual fragments. Fragments can float in air,
rotate with the flick of a wrist, or perhaps most cathartically, be tossed aside if no longer needed.
Most importantly, Virtual Reality can allow a modern audience to experience a sense of scale
difficult to achievethrough imagination alone. This can take two forms. In Virtual Reality viewers
can see the fragments restored to their original place on the display wall. And viewers can walk
the streets of Rome as depicted on the map, following the map’s consistent 1:240 scale. These

virtual experiencescan be shared online and integrated within the new museum’s exhibit space.

With Virtual Reality, showing is better than telling. [29] This video shows what we call our Wall
Room Build, a space where you can experience the 3D models of the fragments and the Display
Wall scaled true to life. VIDEO 1.[30] This video shows one of our Walk A Fragment builds,
where the viewer experiences fragment 11e sized up 240 times, to the dimensions indicatedby the

Marble Map’s scale. VIDEO 2

[31] The future of the Great Marble Map Project looks busy and bright. In addition to continuing
our current work, there are numerous lines of research to pursue. The main research question that
I am intrigued by is the issues of the Map’s execution and date. In short, there is a wide variety of
quality of execution in the carving across the hundreds of fragments, from precise line work to
drafting that may charitably be called sloppy. This variation occurs in closer proximity and across
a wider spectrum than for similarly large projects such as the Columns of Trajan and Marcus

Aurelius.This raises the intriguing possibility that the fragments may represent not only numerous



different hands, but numerous different chronological moments, with panels being repaired,
updated, or even replaced. [32] Comparehere, for example, the careful lines of the Templum Pacis
with the uneven columns and bizarre interior of the Temple of Minerva in the Forum
Transitorium. Could the later temple have been squeezed in when the space was converted from a
road to monumental portico? [33] Or compare the uneven rendering in Fragment 021 c. [34] Why
would the engraver make use ofa simple tool, namely a straight edge, in one part of the
representation [35] but not the other? We should consider the possibility that the freer engraving

may represent later updates to previously empty space.

This sort of question can be approached in new and different ways through3D modeling and
Virtual Reality. The slope, angle, and depth of a given incision can be measured to the fraction of
a millimeter. Dozens of fragments can be grouped and regrouped in virtual space for detailed
comparison, or incisions can be traced precisely through Autocad and compared in different
formats. Fragments can be placed back on the display wall to get a true sense of the physical

distribution of carving styles.

[36] Naturally we are not arguing that working with virtual fragments can supplant working with
the actual marble artifacts. Rather our work is meant to supplement such in person investigation,
allowing for hypothesis testing before checking theories against the actual marble. 3D modeling
and virtualreality are emerging and refining tools that can be employed for the ancientworld as our

imagination lets us. The future of the past is dawning. [37]
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