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Introduction: As humanity’s capabilty to collect larger and larger data sets increases, it is imperative that a means to organize and
visualize this data be created and standardized. It 1s particularly important that the layers of cultural heritage data which can be gen-
e crated with reference to archaeological sites, historic monuments, and classic artwork be preserved- as these are constantly in threat
®0d from environmental and ecological forces. The University of San Diego, California’s Center of Interdisciplinary Science for Art, Ar-
A R A A = AR B " chitecture, and Archacology (CISA3) is working to combine these two goals by creating informatic visualization systems which are
7 %*‘a,ﬁe St ' o) L s PN~ - founded on diagnostic cultural heritage data (1). My research focuses on establishing ways to collect and utilize a point cloud scai-
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Aenal phetegrﬁp]fu'adine Ei phetegraphy, and a point cloud model of the copper mining site of Khirbat Faynan in southern Jordan.. These visualization techniques can be  fold via terrestrial laser scanning which can act as the architectural scaffold onto which all other data can be built.
layered together with textual, geographical, and data collected during archaeological excavations to archive and disseminate the data for analysis.
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Terrestrial Laser eeenmng or LlDAR (llght detection and rang- Prior to testing scanning systems in the field as part of the UCSD Sediment Intervals and Site De-Formation Processes: Ex- S dfemesiablisisdes 2 Vahd methedelegy gy aband
ing) 1s a remote sensing technique which utilizes a time of Edom Lowlands Regional Archaeological Project at their Middle ploring Time Lapse Laser Scanning Capabilities for Ar- o the Pegircs ol e LS, g IHPSE: Scwg gt tugoral
flight algorithm on a reflected laser pulse to collect geospatial Eastern field school, metadata standards were specifically designed chaeology took laser scanning to the beaches of San Diego, TP etchy (OE i L phEhgatee CDHEC@ d repe-atedly
points which form a pomnt cloud representative of the space for the data collection and data processing of point clouds collected California to further explore methodologies for laser scan- IOWCHRGE Fe (usefel = ATCIACRIABYIO MO bitc e
that was scanned. As 1t can create a highly detailed replica, it 1s in the field. A methodology of data capture emphasizing the ability ning time lapse data, as well as investigate the scanner’s ca- o haces S op e i) Yy SRl durmg e
the perfect base visualization upon which to build a layered to traverse wide landseapee for surveying was also created. Initial “pabilities for scanning high resolution pockets of sediment B~ U STLeSAoe e}l;eavetmn ¢ Sl The Crgavanon
system of information. Though aerial LiDAR 1s often used n tests of the new systems at Khirbat Faynan in Jordan in 2011 were - (a welcome digital record for cyberarchaeological interpre- geeasata la’ee Rﬂ.m o por ol phﬂﬂ.ﬂ 3 Kl.n.rbat SRR
archacology, the rigid machinary and time consuming method- successful and resulted in a point cloud comparable to the fificen tation if it could be done). Unfortunately, tests proved that deeemented gapeisgloud vg tha‘F I gagsen g eeetemp N
ologies associated with terrestrial scanning have limited 1ts use hectare landscape of the full site. The astonishing speed with which while time lapse scanning could be methodologically con- Mpalial ap s futu1:e ajfehaeeleglsts T s Flunenelenal
for field surveys and excavations. My iitial research focused data collection occured resulted 1n terrestrial scanning being imple- ducted, scanning sediment would require the integration of Tespr o exeavatlen R Hewever, R A
on ways to speed up the scanning process through adjustments mented at Umm al-Amad, an endangered Roman copper mining site additional data capture techniques into the scanning work- g {?f = b i eeﬂeeﬁen ]fltﬂ p-yorioy s an
to the scanner’s mobility through a smaller, heavy duty tripod deep in the Sharra mountains of Jordan. As the site has since been flow to compensate for the scanner’s incapeity to capture ONSOINS exeevatmnﬁwas E.'}m Cinaly S Al preSeneg 8
which allows the scanner mto small spaces and adjustments to dynamited by nearby road construction, the survey data collected of granular matter. Structure from motion (creating low den- gpdps gt ]eurdlee Whl.Ch et A befere' Pl
the scanner’s calibration process, which allow the scanner to the interior of the mines 1s now the only spatial record of the site in sity point clouds from computational photography) has rel s l?e uepleelented L eistan.dard exea:i.fatlen i
be tilted up to 45 degrees on a specially crafted tripod head- al- existence. Rescue archaeology to salvage documentation of immi- now been established as a simultaneous technique in the W Addl'[l{]]]al. wel:riahzauen dpScags algigies erlueh heve
lowing the scanner to look down 1nto excavation trenches, re- nently endangered cultural heritage can therefore be successfully CISA3 worktlow to enhance the point cloud’s photogram- g : deetlﬁed ?ﬂll MEEfio be selveei S g yase
ducing the number of scans and scanning time needed to pro- conducted with the new speedier Rescue LiDAR (2). metry towards being able to visualize sediment detail. PG USCHSERRNSISRIR G Dl SO Pricnces.

duce similar results.

W Atlefi: A ' Archaeological Visualization
| Point clouds provide a dynamic visual medium in which the past can be made vis-
ible in the present. Systematically collected point clouds can provide the initial,

Rapid Documentation for Diagnostic Conservation
International interest in the scanning methodologies constructed as part of ongoing re-  «7— T8 ;
search led to an invitation from the American Center of Oriental research to rapidly digi- ~ =
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: : . Sl i ,-,-, A of the Petra accurate canvas on which additional layers of data can be annotated. CISA3 1s
tally d_eeument the Temple “f the W.mged Lions at the UNESCO weeld her1tage sitcof = = ~ Byzantine pushing the envelope in not only developing new immersive and augmented real-
Petra in Jordan as part of their ongoing conservation project. In the single possible field ﬁi—' - Chutch mosa-

ity systems 1in which to colloborate and disseminate cultural heritage data, it 1s in-
novating by establishing new methods of data collection. Whether we are survey-
ing our past or surveying the stars, big data sets need to be collected, collated, di-

day allotted for scanning, the Temple of the Winged Lions and the nearby Byzantine
Mosaic Church were both documented (3). To pursue the possibility of creating 3D dlag-
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collaborative

nostic maps of paimntings and mosaics like those encountered at Petra, current research 1s visualization - : ki ; ,
B Sl i agnostically utilized, and transparently shareable. The methodologies and inte-
being conducted into how to implement structured light scanning into a field workflow . S e A . ; . s
: : R , o A Khirbat Faynan orated technologies created and tested under the auspices of this research will aid
as part of the integrated data capture systems to further augment point cloud bases for - | AR ; N ] _ R
W, 5 data at UCSD. in building a better, visual format for understanding and organizing our world.
data scaffolding.
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