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�Inventing a persistent, collaborative research and education 
environment as a model for the major research university 
in the 21st Century� –
Mission Statement, Calit2
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Undergraduate Student Research Program:

Program

Directors:
Dr. Albert Yu-Min Lin - Calit2 Research Scientist
Prof. Ryan Kastner - CSE Associate Professor
Dr. Curt Schurgers – Calit2 Research Scientist

Staff: 
Daniel Johnson – Calit2 Staff Engineer

A First of its Kind Institutional Partnership Between National Geographic and UC San Diego to 
define the future of Exploration through Cross Disciplinary Engineering!

3 Years 
50+  students
5 projects  (two adopted for Nat Geo Magazine Assignments)
10 summer scholarships
Global Deployment (Mongolia, Jordan, Bermuda, Cameroon, and more) 
National Awards (Intel Cornel Cup Finalists)
1 student driven spinout startup (spark aerial)
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Undergraduate VR Club
Build. Learn. Explore.

Provides access to HTC Vives, Oculus Rifts, Google Cardboards, and all sorts of headsets and 
controllers for your next project. As a community of makers, we're happy to help you succeed.
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Archaeology Graduate Students

With graduate students in the field, Jordan



UC San Diego Deep-time Metallurgy Research in Faynan, Jordan
Archaeological and Historical Questions Drive Research 

Iron Age
Copper Factory,

Ca. 1200 – 900 BC

PPNB Village
Bead Production
7500 – 6500 BC

Islamic
Copper Village,
Ca. 13th c. AD

Early Bronze III-IV
Metal Manufactory,
Ca. 2700 – 2000 BC

Early Bronze I
Metalworker’s Village,

Ca. 3600 BC

Thomas E. Levy
Mohammad Najjar 



1999 Paperless



ACQUISITION CURATION
• Archaeology Research 

Design
• Digital Data Collection 

Tools
• Diagnostic 

Imaging/Geophysics
• Analytical Diagnostics
• ArchField
• OpenDig

• Data Storage
• Geo-Spatial Mapping
• Augmentation
• ArchaeoSTOR

DISSEMINATION ANALYSIS
• Cyber-Infrastructures
• Open Access
• Citizen Science
• Print Publishing
• CAVES
• Archaeo-Diplomacy

• Modeling & Simulation
• Visual Analytics
• Crowd Sourcing
• 3d Visualization
• Cultural Analytics

@ Levy 2013  American Academy of Arts and 
Sciences
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New Explorations in Iron Age Edom 
– Anthropological & Historical Approaches

Organization of Craft Production (after Costin)

•Context – Degree of Elite Sponsorship
•Concentration – Distribution over landscape
•Scale – size of labor force, 

- principles of labor recruitment
•Intensity – full time/part-time

Trade

Ethnogenesis – Edom and Israel

Social Evolution

Khirbat en-Nahas, Jordan, ca. 10 ha
Helicopter shot courtesy Queen Noor





Popular
Science

9/2/2010

With
Tom Levy

Jurgen Schultz
Kyle Knabb

Tom DeFanti
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Wednesday January 20, 2016

But…
Natural 
Processes
(Erosion,
Earthquakes,
Floods, etc)
can also
destroy 
sites





Staff

Researchers

Researchers

Principal Investigators UC San Diego Library

International 
Partners

Graduate
Students

Undergraduate 
Students

UC President’s Catalyst Grant: At-Risk World Heritage 
and the Digital Humanities
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PI – Levy, UC San Diego; Co-Pis – Wendrich, UCLA; Lercari, Merced; Porter, Berkeley
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PI – Levy, UC San Diego; Co-Pis – Wendrich, UCLA; Lercari, Merced; Porter, Berkeley



UCOP Catalyst Grant Goals
ACQUISTION
• Record At-Risk World Cultural Heritage Sites in Middle East (Integration and application of UC 

San Diego tools ArchField and ArchaeoSTOR) – Late Mycenaean Kastrouli Site, Greece
• Crowdsourcing - Monitor At-Risk World Cultural Heritage with TerraWatchers
DISSEMINATION
• Deliver in 3D Immersive Visualization Theatres (CAVEkiosks)  at 4 UC campuses
• Deliver 3D Cultural Heritage Products in personal immersive VR devices (Google Cardboard, 

Oculus Rift, etc.) 
CURATION
• Cyberinfrastructures - Deliver 2D and 3D cultural heritage content over Internet through on-line 

digital archaeology atlases - MedArchNet
• ArchaeoSTOR - Web-based Database
• CAVEBase
• UC San Diego Library Digital Collections
COMPUTER SCEINCE CHALLENGE
• Move Big Cultural Heritage Data over Pacific Research Platform (PRP) Network 
• Use California PRP network as model for a country
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PI – Levy, UC San Diego; Co-Pis – Wendrich, UCLA; Lercari, Merced; Porter, Berkeley



Catalyst Project Dissemination:
Calit2/Qualcomm researchers build CAVES for 4 UC campuses

Jordan archaeology data displayed in NextWAVE
Grand opening, KAUST Saudi Arabia,  PI- Tom DeFanti

UC San Diego - Library UC Merced - Library

UC Berkeley - Museum

UCLA - Museum



UC San Diego –- Kidron River Valley, Israel - Palestine
Cyber-Archaeology, Economic Sustainability and 
Cultural Heritage in the Eastern Mediterranean





June 2015 –

UC San Diego –- Kidron River Valley 
Cultural Heritage Project–
“Sewage Flows Where Pilgrims Once Trod”
Israel – Palestine

Peace through Sewage!

About 350,000 people live in the 
Kidron Valley

About 3.5 billion people care about 
the Holy Basin…

Jews, Christians, Moslems



UC San Diego –- Kidron River Valley 
Cultural Heritage Project

Watershed as Cultural Heritage District





In the field - Tom Levy, Glenn Yago, Avener Goren, Matt Howland, Craig Smitheram, 
Father Ioannis





SfM – Structure from Motion - Processed with PhotoScan Agisoft
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UCD

UCSF

Stanford

NASA
AMES/
NREN

UCSC

UCSB

Caltech

USC UCLA

UCI
UCSD SDSU

UCR

Esnet
DoE Labs

UW/
PNWGP
Seattle

Berkeley

UCM

Los 
Nettos

Internet2

Internet2
Seattle

Note: This diagram represents a subset of sites and connections.  

Institutions with
active Archaeology Programs

In an ideal  world –

-Extremely high bandwidth 

to move large cultural 

heritage datasets around the 

PRP cloud for processing & 

viewing in CAVEs around PRP

- Unlimited Storage for 

permanent archiving

PI – Larry Smarr,

UC San Diego Calit2



w o r l d ’ s  l a r g e s t  v i s u a l i z a t i o n  
e n v i r o n m e n t

U C  M E R C E D  W AV E

M E R C E D W I D E - A R E A  V I S U A L I Z A T I O N  
E N V I R O N M E N T  ( W A V E )  L A B Courtesy Nicola Lercari &

Jeff Weekley



• I N T E R D I S C I P L I N A R Y  R E S E A R C H  L A B  ( H U M A N I T I E S ,  
E N G I N E E R I N G  A N D  N AT U R A L  S C I E N C E S )

• L AT E S T  I N  D E S I G N  E V O L U T I O N  O F  I M M E R S I V E ,  L A R G E - S C A L E  
V I R T U A L  E N V I R O N M E N T  R E N D E R I N G  A N D  D I S P L AY  
E N V I R O N M E N T S

• B U I LT  O N  C O M M O D I T Y  P C S  A N D  C O N S U M E R  E L E C T R O N I C S  
R U N N I N G  M O S T LY  O P E N  S O U R C E

• M O D U L A R  A N D  U P G R A D E A B L E

• N E T W O R K - C O N N E C T E D  AT  V E R Y  H I G H  S P E E D S  ( 1 0 / 4 0 G ,  1 0 0 G  
S O O N )  T H R O U G H  T H E  PA C I F I C  R E S E A R C H  P L AT F O R M

• PA R T  O F  A  L A R G E R  C O N T E N T  D E V E L O P M E N T  E C O S Y S T E M  
T H AT  I N C L U D E S  O T H E R  U C  C A M P U S E S  ( U C S D + U C L A + U C  
B E R K E L E Y )  A N D  G L O B A L  PA R T N E R S

• R E C I P I E N T  O F  T H E  C E N I C  ( C O R P O R AT I O N  F O R  E D U C AT I O N  
N E T W O R K  I N I T I AT I V E S  I N  C A L I F O R N I A )  “ I N N O VAT I O N S  I N  
N E T W O R K I N G  A WA R D ”  2 0 1 7

W H A T  I S  T H E  M E R C E D  W A V E ?

Courtesy Nicola Lercari &
Jeff Weekley



M E R C E D  W AV E

T H E  M E R C E D  W A V E  i s  
t h e  U C  S a n  D i e g o  

W A V E ’ s
“ L I T T L E  S I S T E R ”

U C  S a n  D i e g o  s h o w n  
h e r e

Courtesy Nicola Lercari & Jeff Weekley



• VIDEO WALL

• PROPRIETARY

• SINGLE-USE

• VENDOR-
SPECIFIC

• EXPENSIVE

WHAT IT  IS  N O T

Courtesy Nicola Lercari & Jeff Weekley



• PROVIDES A PROFOUND SENSE OF IMMERSION
• SENSE OF PRESENCE

• SHARED EXPLORATION OF THE VIRTUAL SPACE AND 
DATA SETS

• COLLABORATIVE INTERPRETATION
• INTERACTION CREATES NEW PERSPECTIVE ON 

HERITAGE DATA
• ENHANCED PERCEPTION PRODUCES NEW 

KNOWLEDGE
• PARTICIPATORY ACCESS TO CULTURAL RESOURCES

• PRESENTS INFORMATION IN NOVEL AND ACCESSIBLE 
WAYS

W H A T  A  W A V E  D O E S

Courtesy Nicola Lercari & Jeff Weekley
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UC Merced’s VR CAVE: Merced WAVE

• Transferring 5 CAVECam images over 10 
Gbit/sec fiber connection from UCSD to UC 
Merced:
• Total data size: 1.96 GBytes
• Transfer took 2.17 seconds
• Transfer rate: 924.49 MBytes/sec 

(~1GBytes/sec)

• This transfer would have taken:
• 21 seconds over 1Gbit/sec connection (regular 

Ethernet)
• 5.35 minutes over 50Mbit/sec connection 

(residential internet)

Thanks to George Papatheodorou, Ioannis Liritzis, 
Matt Howland, Brady Liss



UCSD RESEARCH CYBER-INFRASTRUCTURE

UCSD
Cyber-Archaeology

SDSC
NSF Geologylogylogy

UC
Cyber ArcCyber-Arc

UCSD
Oceanography

CSDSC
NSF GeoNSF Geo

CSD
chaeologychaeology

UCSD
phyphyOceanograpOceanograp

SDSC









Published by - UCLA Cotsen Institute of Archaeology Press,
November, 2014



MedArchNet web page with ‘hot links’ to the Digital Archaeology Atlas of the Holy Land
(http://daahl.ucsd.edu/DAAHL ).with Stephen Savage, ASU

http://daahl.ucsd.edu/DAAHL


http://daahl.ucsd.edu/DAAHL/
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La Jolla Country Day School, UCSD
• Apart from the organisation of international events and 

initiatives, there are a number of information, education and 
training activities that the Centre for Cyber-Archaeology and 
Sustainability at UCSD undertakes. Among them, there are 
training workshops, open-day events, targeted seminars, and 
more.One of these activities that are expected to have a 
significant impact to young students are the open-days and 
demonstrations. CCAS recently hosted a Cyber-Archaeology tour 
of the Qualcomm Institute (QI) for the La Jolla Country Day School 
(LJCDS). Both the Director of the Qualcomm Institute and the 
Director of CCAS, along with researchers, students and staff 
shared cyber-archaeology tools and visualisations with over 150 
9th grade students from LJCDS. The 9th graders had the 
opportunity to experience at-risk cultural heritage sites and 
objects from around the world using VR headsets and large-scale 
interactive immersive environments. Fig. 
\ref{LaJollaCountryDaySchoolEvent} shows some snapshots of the 
visit.
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La Jolla Country Day School, UCSD
• Participants mainly amazed by the technologies and 

high-tech venue rather than the actual content (n = 92)

Courtesy George Pavlidis
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La Jolla Country Day School, UCSD
• The lack of cultural education and awareness becomes even more apparent 

by the students' responses to career-related questions (n = 92)

Courtesy George Pavlidis
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La Jolla Country Day School, UCSD
• The gain in awareness regarding the cultural aspect was still high (even 

though gained within two hours) and gives a positive incentive for the 
organization of more such events (n = 92)

Courtesy George Pavlidis
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Seminars for the general public
• In addition, as CCAS recognises that image-based 3D 

reconstruction methods are gaining significant attention due 
to their success in recording the geometric characteristics 
and the colour appearance of cultural heritage objects while 
still being easy to use, reach out to students and teachers, 
from high school to the university, and organise workshops, 
seminars and hands-on training with a twofold purpose: (a) 
to train them in using these really powerful techniques and 
tools and (b) to instil the significance of cultural heritage in 
them and to infuse and inspire them with an urge to act and 
participate in preservation actions. Such a seminar took 
place recently at UCSD (see Fig. \ref{SfM_seminar}) with 
participants from a high school, including students and 
teachers interested in how to get involved in world heritage 
preservation. Actually, practice has shown that these small-
scale seminars and hands-on workshops may have a great 
impact in raising awareness and excitement of people in 
cultural heritage and some of the cool ways to preserve it.







Trans-Continental Coastal Worlds
Ca. 8,000 to present

With Preliminary UC San Diego Target Areas

Greece
Cyprus

Israel

Saudi 
Arabia

India China



Kastrouli Late Bronze Age
Land and Sea Project –

Toward the Creation of a Heritage Asset District

21 days, ca. 2 TB data = Big Cultural Heritage Data
Thomas E. Levy (PI), Ioannis Liritzis (Co-PI)

Mycenaean tomb excavation, ca. 1200 BC
July 19 – August 3, 2016 (16 days)

Marine Sediment Coring & Geophysics Survey
Antikyra Bay, Gulf of Corinth
August 4 – 8, 2016 (5 days)



What Is Scientific Diving?
• In 1975, in response to numerous accidents in the commercial 

diving sector, the United Brotherhood of Carpenters and 
Joiners of America, supported by the AFL-CIO, petitioned the 
Federal Government urging a development of commercial 
diving standards applicable to all professional diving 
operations. Given the employee-employer nature of the 
relationship between scientists and students and their 
universities, these standards would have impacted most 
scientific diving activities associated with academic and 
research institutions.

• The American Academy of Underwater Sciences (AAUS) was 
formed by a handful of institutions long conducting scientific 
diving activities to voice community concerns that the impact 
OSHA’s Commercial Diving Standards presented to 
institutional scientific diving activities.



Before you go…. Become a Science Diver!
The Scripps Scientific Diving Course is a 100-hour course required of anyone wishing to use 
SCUBA for their scientific research or employment under the auspices of Scripps and UC San Diego. 

The course curriculum includes:
• Physics and Physiology of Diving
• Decompression Theory and Dive Planning, 
• Equipment and Environmental Considerations, 
• Hazardous Marine Life, and 
• Scripps Scientific Diving Program and Policy; 
• Diving Emergency First Aid 

(CPR, first aid, oxygen administration, and field neurological examination) training)
• Dive Rescue; 
• Written Scripps Scientific Diver examination; and 
• 12+ supervised open water dives. 



Toward a ‘Mycenaean Coastal World’
The 2016 UC San Diego – University of the Aegean Expedition to Greece

1) Kastrouli Mycenaean excavation

2) Marine Coring Project, Gulf of Corinth



The Problem of Mycenaean 
Coastal Worlds –
Thank you Thomas Tataron –
Maritime Networks in the Mycenaean World
(Cambridge University Press, 2013)

• We know little about 
Mycenaean anchorages 
and harbors

• We know a lot about LB 
international long distance 
connections with states

• Lack systematic body of 
method & theory to 
identify and reconstruct 
coastal nodes & maritime 
routes of small and 
medium-scale networks



Our Kastrouli team – July 30, 2016
Ioannis Liritzis, University of Aegean Co-PI; Thomas E. Levy, UC San Diego, PI; 
Thanos Sideris , Field Director
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Sensing from the Air:  Kastrouli 2016 – Georeferenced Orthophoto from helium balloon 



Layout 2



Layout 1
Red grid squares
Show where 
Magnetic 
Gradiometry 
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Penetrating 
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Structure from Motion and Agisoft Photoscan





Late Helladic IIIC, Early (ca. 1190 – 1070 BC)
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With Prof. George Papatheodorou, Marine Geology, University of Patras, Greece
Prof. Richard Norris, Scripps Institution of Oceanography, UC San Diego
Prof. Tom Levy, Center for Cyber-Archaeology and Sustainability, UC San Diego



Source – A. Sideris 2013 Antikyra – History & Archaeology

Kastrouli Desfina

Steno

Bay of Antikyra

Antikyra



Steno Bay



Alternative temporal boundaries for the Holocene-Anthropocene –
We will search in the Mediterranean to China Cultural Interaction Sphere

Source: Smith & Zeder 2013:9)



Research 
Domain

Data Information available 
from study

Glacial (Ice Cores) Oxygen and hydrogen isotopes, 
Gas content in air bubbles, trace 
elements and micro-particle 
concentrations

Global scale climate change
through time

Geological Microfossils, Oxygen isotopes, 
sediment mineralogy, 
geochemistry, eolian dust, 
submerged land surfaces, 
shorelines

Detailed regional description of 
how deposits formed and under 
what environmental conditions, 
pollution through time

Biological (plants) Charcoal (tree-rings), pollen, 
phytoliths, plant micro and 
macro fossils 
(unchared/charred), diatoms

Dendrochronology, climate,
vegetation, land use, salinity, 
water pollution, diet, plant use 
(for processing, crafts, 
technology fuel)

Biological (fish) Fish bone, scales, otoliths Diet, fishing technology, 
seasonal activities

Biological (mollusks) Shell middens, species 
variation, oxygen isotopes

Ancient shorelines, nature of 
coastal micro-environments,
economy

Biological (mammals) Large & small mammal bones Natural fauna, diet, husbandry, 
disease, social status, crafting

Biological (Insect
remains)

Charred and unchared Climate, vegetation, living 
conditions, trade, human diet

Coring: Sources of Proxy Data for Paleoclimate and Environmental Reconstruction



Flow-chart of Methods in 
Geoarchaeology and 
Paleography

(Bruckner et al 2005:96)
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Sub-bottom 
Profiler
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Side-Scan Sonar
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Sensing the Seas – Marine Geophysics
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Discovery of two paleo-beaches with side-scan sonar
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Sub-bottom Profiler Results
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Dick Norris, Tom Levy and team coring near Antikyra



Proxy Data: Reconstructing reef ecosystems of the past

USGS.gov

Corals

Fish

Urchins

Algae

Foraminifera

Sponges

gettysburg.edu

Bivalves

NMITA

Lukowiak et al. 2013

NMITA
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Sensing the Past – Sea, Land and Air
Trans-Continental Coastal Worlds
Ca. 8,000 to present

With Preliminary UC San Diego Target Areas

Greece
Cyprus

Israel

Saudi 
Arabia

India China







C C A S . U C S D . E D U

La Jolla Country Day School, UCSD
• Radar chart of the overall average ratings for all 

sections of feedback asked (n = 92)

Courtesy George Pavlidis


