
Searching for the Lost Leonardo
While the search is not over yet, there is growing evidence that 
a team from CISA3 may have pinpointed the location of the 
Leonardo da Vinci masterpiece, “The Battle of Anghiari,” which 
has remained hidden for nearly 500 years. A National Geographic 
documentary on the project began airing worldwide on March 18.  

In a press conference held March 12 in the Palazzo Vecchio’s Hall of the 
500 in Florence, CISA3’s founding director, Maurizio Seracini, divulged the 
results of scientific tests in November, December and early 2012. 
 With support from Mayor Matteo Renzi, the team of  
    researchers from UC San Diego, National Geographic and Italy’s chief    
    art restoration agency, the Opificio delle Pietre Dure, used an endoscopic   
 camera system to peer behind the existing mural. The goal: 
 to see if there are traces of Leonardo’s lost masterpiece on a stone wall    
 hidden behind the current brick wall put up by Giorgio Vasari when he reno-
vated and expanded the Hall in the mid-16th century.

CISA3 hopes to work with the Opif icio as i t 
begins a planned restorat ion of the Vasar i 
mural .  I f  so,  i t  would make i t  poss ible to 
insert  the endoscopic camera into areas 
where the Vasar i  i s  being restored, without 
doing any damage to the mural .  Dr.  Seracini 
has al ready pinpointed at least seven other 
points that are in areas behind which he 
bel ieves the da Vinci  mural  i s  located. With 
recent support f rom CISA3 donors,  includ-
ing  Paul and Stacy Jacobs, as wel l  as Doug 
Carlson, the center aims to continue work 
on the project,  whi le also opening a new 
research faci l i ty in F lorence in 2012.

 T
H

E
  

B
A

T
T

L
E

  
O

F
  

A
N

G
H

IA
R

I
 CISA3 NEWSLETTER     

Center of Interdisciplinary Science for Art, Architecture and Archaeology              Calit2, UC San Diego

           April 2012

“These data are very encouraging,” said Seracini. 
“Although we are still in the preliminary stages 
of the research and there is still a lot of work to 
be done to solve this mystery, the evidence does 
suggest that we are searching in the right place.”

Seracini noted that the data gathered was very 
limited, because the small-bore holes drilled 
for the endoscope could only occur at locations 
where the Vasari mural had lost its pigment. Even 
with the small data set, however, he said four 
lines of evidence support the hypothesis that the 
lost Leonardo is located behind the Vasari mural:

1. A sample containing a black material was 
analyzed with scanning electron micros-
copy and it showed a chemical compo-
sition similar to black pigment found in 
brown glazes on Leonardo’s “Mona Lisa.” 

2. Analysis of red material flakes found inside the 
wall showed them to be organic material, which 
is unlikely to  be found in an ordinary plaster wall. 

3. Visual evidence obtained through high-defini-
tion endoscopic images suggests that a beige 
material seen on the previously hidden wall 
could only have been applied by a paint brush.   

4. The team visually confirmed the existence of 
an air gap between the brick wall on which 
Vasari painted his mural, and a wall behind it. 

The latter finding suggests that Vasari may have 
preserved da Vinci’s masterpiece by building a 
wall in front of it.  There is no evidence of an air 
gap behind any other parts of the Vasari murals 
on the Hall of the 500’s east and west walls. 

What’s
Next?

http://culturalheritage.calit2.net/cisa3/



In Florence, IGERT Trainee Christine Wittich (above), 
a graduate student in structural engineering at 
UCSD, carried out research on ‘Seismic Fragility of 
Cultural Heritage Statues.’  Wittich and colleagues 
surveyed 25 Florentine statues with laser scans and 
microscopic imaging to assess their current struc-
tural health and to predict how they would react to 
severe earthquake tremors. The long-term goal: fig-
ure out how to prevent or mitigate seismic damage 
to important statues. Preliminary results indicate 
that the majority of Florentine statues will rock when 
subject to probable earthquakes, and could possibly 
overturn. Wittich is now working on numerical time 
history analyses and doing finite element analyses. 
Seismic fragility observations are expected this 
spring in partnership with the Getty Center: Wittich 
will put two statues on the single-axis shake table 
at UCSD’s Englekirk Structural Engineering Center. 
The researcher will assess how different statue 
geometries – tall vs. squat – react to shaking at dif-
ferent speeds (‘loads’). 

Seismic Fragility of Cultural 
Heritage Statues

3D Scanning 
After completing LIDAR 
scans of the Palazzo 
Vecchio’s Hall of the 500, 
CISA3 compiled a 3D 
model of the space. This 
allowed IGERT Trainee Vid 
Petrovic to compile videos 
showing fly-throughs of the 
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I G E R T  T r a i n e e  D a v i d  Va n o n i 
( b e l o w  r i g h t )  i s  w o r k i n g 
o n  A R t i f a c t ,  a n  a u g m e n t -
e d  r e a l i t y  p r o t o t y p e  f o r  t h e 
i n t e r a c t i v e  e x p l o r a t i o n  o f 
p a i n t i n g s .  A  g r a d u a t e  s t u -
d e n t  i n  c o m p u t e r  s c i e n c e 
a n d  e n g i n e e r i n g ,  Va n o n i 
h a s  d e v e l o p e d  a n  A n d r o i d 
t a b l e t  a p p l i c a t i o n  t h a t  u s e s 
a u g m e n t e d  r e a l i t y  t o  o v e r -
l a y  m u l t i s p e c t r a l  i m a g e r y 
o n t o  G i o r g i o  Va s a r i ’ s  f r e s c o 
( s e e  p a g e  1 ) .  T h i s  a p p  w a s 
u s e d  a s  a  p o s i t i o n i n g  t o o l 
t o  h e l p   C I S A 3  i d e n t i f y  t h e 
a r e a s  o f  t h e  f r e s c o  o v e r l a p -
p i n g  w i t h  r a d a r  s c a n s  t o 
h e l p  p i n p o i n t  p o s s i b l e  a r e a s 
w h e r e  L e o n a r d o  d a  V i n c i 
l i k e l y  p a i n t e d  ‘ T h e  B a t t l e  o f 
A n g h i a r i . ’ 

U s i n g  a v a i l a b l e  m u l t i s p e c -
t r a l  i m a g e s ,  t h e  a p p  w i l l  a l s o 
b e  u s e f u l  f o r  v i s u a l i z i n g 
t h e  d a t a  i n  r e a l  t i m e  o n  t h e 
a c t u a l  f r e s c o :   y o u  c a n  p o i n t 
t h e  m o b i l e  d e v i c e  ( t a b l e t )  a t 
t h e  f r e s c o ,  a n d  s e l e c t ,  f o r 
e x a m p l e ,  a  t h e r m a l  i m a g e , 
w h i c h  w i l l  o v e r l a y  t h e  a r e a s 
o f  c r a c k s  o r  v o i d s  a n d  s h o w 
w h e r e  t h e y  a r e  i n  r e l a t i o n  t o 
t h e  p a i n t i n g .   T h e  a p p  a l s o 
h a s  a  w i p e - o f f  t e c h n o l o g y  s o 
t h a t  l e t s  t h e  v i e w e r  l o o k  a t 
t h e  v a r i o u s  s p e c t r a l  i m a g e s 
( U V  f l u o r e s c e n c e ,  t h e r m a l , 
i n f r a r e d ,  e t c )  b y  p o i n t i n g 
t h e  t a b l e t  a t  t h e  p a i n t i n g 
a n d  w i p i n g  o f f  t h e  a r e a s  o f 
i n t e r e s t  w i t h  y o u r  f i n g e r s .

Hall where ‘The Battle of Anghiari’ was painted. One video shows real-time 
user control (using a game controller to fly through the data); the other 
is a frame-buffer-captured version. The 3D model permits custom fly-
throughs with different aspects of the scene to be explored. To watch the 
360-degree fly-through on the National Geographic website, go to http://
video.nationalgeographic.com/video/specials/in-the-field-specials/salone-
dei-cinquecento/.

ARtifact

http://culturalheritage.calit2.net/cisa3/



Supporters of CISA3 and UC San Diego have until Thursday, 
April 12 to RSVP to participate in Florence Experience 2012: 

Voyage of Discovery – Bridging the Atlantic, in Florence, 
Italy from April 19-22, 2012.  The experience is organized by 
the Jacobs School of Engineering, UC San Diego Alumni and 
Calit2-based CISA3, and coincides with other events to mark 

the Anno Vespucciano  – Florence’s Year of Amerigo Vespucci, 
commemorating the 500th anniversary of the explorer’s death. 

The Florence Experience 2012 will feature distinguished 
guests, a dialogue about UC San Diego developments and  
outreach in Europe, behind-the-scenes visits to Florentine 

museums and more, as well as tours around Tuscany.
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Participants will also attend an exclusive gala in the Palazzo 
Vecchio, including a presentation by UC San Diego alumnus 

Maurizio Seracini (Class of ‘73) regarding his current scientific 
research to find Leonardo da Vinci’s long-lost masterpiece, 

‘The Battle of Anghiari’. 

To RSVP or get more information, contact Anna Gabriele, Director 
of International Outreach, (858)534-7034, angabriele@ucsd.edu.

Events

The Jacobs School of Engineering, UC San Diego Alumni and
the Center of Interdisciplinary Science for Art, Architecture and  

Archaeology within the California Institute for Telecommunications and
Information Technology of the University of California, San Diego

C O R D I A L L Y  I N V I T E  Y O U  T O  

Florence Experience 2012
V O Y A G E  O F  D I S C O V E R Y  – B R I D G I N G  T H E  A T L A N T I C  

As decreed by Mayor Matteo Renzi, this year is dedicated 
to Amerigo Vespucci, for whom the Americas are named.

Explore UC San Diego developments in Europe, 
as well as the beauty of Tuscan culture.   

Thursday, April 19 to Sunday, April 22
B E C O M E  A N  E X P L O R E R  &  D I S C O V E R  F L O R E N C E  T O G E T H E R !

Experience Package: $1,400 per person*
Saturday Evening Gala only: $300 per person

RSVP by Thursday, April 12
For more information, contact Anna Gabriele,

Director of International Outreach, (858)534-7034, angabriele@ucsd.edu

*Space is limited. Includes Gala. Does not include airfare, hotel, and some meals. Activities subject to change. 
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Florence The Jacobs School of Engineering, UC San Diego Alumni and
the Center of Interdisciplinary Science for Art, Architecture and  

Archaeology within the California Institute for Telecommunications and
Information Technology of the University of California, San Diego

C O R D I A L L Y  I N V I T E  Y O U  T O  

Florence Experience 2012
V O Y A G E  O F  D I S C O V E R Y  – B R I D G I N G  T H E  A T L A N T I C  

As decreed by Mayor Matteo Renzi, this year is dedicated 
to Amerigo Vespucci, for whom the Americas are named.

Explore UC San Diego developments in Europe, 
as well as the beauty of Tuscan culture.   

Thursday, April 19 to Sunday, April 22
B E C O M E  A N  E X P L O R E R  &  D I S C O V E R  F L O R E N C E  T O G E T H E R !

Experience Package: $1,400 per person*
Saturday Evening Gala only: $300 per person

RSVP by Thursday, April 12
For more information, contact Anna Gabriele,

Director of International Outreach, (858)534-7034, angabriele@ucsd.edu

*Space is limited. Includes Gala. Does not include airfare, hotel, and some meals. Activities subject to change. 
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Florence 

AROUND CISA3... In March, Prof. Falko Kuester (bottom left) welcomed the UCSD research community and CISA3 
supporters to the first CISA3 Open Lab Night, when graduate students staged demos of their research.  Last November, 
members of the World Cultural Heritage Society attended From Florence to You - Sunday Morning with Maurizio Seracini. 
Seracini joined them via videoconference from atop a scaffold in front of Giorgio Vasari’s ‘Battle of Marciano’ fresco, be-
hind which Seracini believes Leonardo da Vinci’s mural ‘The Battle of Anghiari’ is hidden. CISA3 also provided exclusive  
email updates to donors and supporters in late November and early December as work continued in the Palazzo Vecchio. 

Mark Your Calendar!

 Thursday, June 21, 2012
&

   CISA3 5th Anniversary

Join us for a special celebration in
Calit2 UC San Diego’s Atkinson Hall, 

including a symposium, donor recognition 
event, film showings, lab tours and more.

CISA3’s graduate students and
IGERT-TEECH Trainees

http://culturalheritage.calit2.net/cisa3/



Doreen Schonbrun has worked passionately on 
behalf of CISA3, not least because of her long-
time interest in the arts and dedication to educa-
tion and charitable giving.

She inherited her affinity for the arts from her late moth-
er, a painter and collector of art and antiques. Living 
in Los Angeles, they took full advantage of the city’s 
museums, including the Getty Villa, with its collection of 
Roman, Greek and Etruscan antiquities. 
 
While still in L.A., Doreen was planning to study art 
restoration at the Getty Center for Conservation, but the 
plan was cut short when she fell in love with husband, 
Myron Schonbrun, and with San Diego, where he lived. 
Doreen enrolled in UC San Diego and received a bach-
elor’s degree in Art History and Criticism (with a minor 
in Fine Arts). “Ideally I would like to return to UCSD for 
a Ph.D. in Art History,” she says, “but my time is limited 
because of numerous commitments within the commu-
nity.”

For many years, Doreen served on the board of UCSD’s 
University Art Gallery and on the funding panel for the 
San Diego Art Commission.  For the last 12 years, she 
has been a Circle Donor at The San Diego Museum of 
Art, where she is actively involved in the annual fund-
raising event, Art Alive.  At the San Diego Center for 
Children, San Diego’s oldest children’s center for high-
risk abused and neglected children, Doreen teaches stu-
dio art and art history for the center’s Wellness Program, 
and is co-chair of this year’s Annual Gala.  

“One-third receiving and two-thirds giving back” is how 
Doreen explains her formula for a happy life -- and her 
lifelong dedication to charitable work. She has worked 
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Friend of CISA3:

 Doreen Schonbrun
with at-risk and 
low-income chil-
dren, and views 
art as a way to 
educate kids and 
encourage cre-
ativity and self-
esteem.

Doreen became 
involved with CISA3 while serving as Program Director for 
the Sanford-Burnham Fishman Fund lecture series. She 
invited CISA3 Director Maurizio Seracini to give a lecture 
on art preservation, and the audience – including Doreen 
– was mesmerized. “He talked about a new approach to 
art history and conservation, using science to explore and 
discover the truth in art,” she recalls. “I decided there and 
then that I would help Maurizio fulfill his vision for CISA3.”

In supporting CISA3, Doreen hopes to leave a legacy for 
future generations, including her own children and grand-
children. “I have a passion for Italian Renaissance art as 
well as architecture and science,” she says. “CISA3 also 
possesses relevancy, because it allows us to explore the 
past in order to learn from it.”

Doreen and Myron are looking forward to the CISA3 excur-
sion to Florence in late April, together with other support-
ers of the center. “We will get a chance to see historic 
Florence through the eyes of Maurizio Seracini,” explains 
Doreen. “It’s a rare opportunity to go behind the scenes on 
several projects that are redefining the way the world sees 
Renaissance art.”  Doreen expects to return to San Diego 
with a renewed sense of urgency in support of CISA3’s 
vision of using science and technology to preserve and 
understand art.

Invest in CISA3!

To preserve cul tural  her-
i tage for  fu ture  genera-
t ions,  your support  is  cr i t i -
cal .  Members of  the World 
Cul tural  Her i tage Society 
enjoy special  benef i ts and 
exclusive access to wor ld 
renowned explorers (Tom 
Levy pictured, addressing 
WCHS audience) ,  emerging innovators,  and br ight 
young minds. A gi f t  at  any level  is  meaningful . 

Please consider the fo l lowing opportuni t ies to invest 
in CISA3:

Support students  through graduate and  
explorat ion fe l lowships.
Create opportuni t ies for  f ield work  and hands-
on exper ience with t ravel  grants.
Provide f lexible funding to meet the greatest 
needs  for  innovat ion and discovery.
 

                  Give Online: 
To contr ibute v ia the Web,  

c l ick on this l ink:
  

       http: / /cul turalher i tage.cal i t2.net/
c isa3/patrons.php 

and cl ick on “Give Now” to be directed to 
the UC San Diego Giving si te.

For more informat ion about ways to support 
the World Cul tural  Her i tage Society and 
CISA3, please contact  Sarah Beckman, 
Director of  Development,  at  sbeckman@
ucsd.edu or cal l  (858) 534-7320.

http://culturalheritage.calit2.net/cisa3/



To provide the vital support necessary for innovative research, 
international expeditions, and unique global partnerships, the 
World Cultural Heritage Society (WCHS) for CISA3 was formed. 
With ever increasing competition for public funding, private sup-
port from individuals, foundations, and corporations is critical to 
the growth and sustainability of CISA3. We are grateful for the 
passionate donors and volunteers who have invested their time 
and resources to support exploration and discovery, and helped 
position CISA3 as a global leader in the field of cyber-archaeology 
and cultural heritage preservation.

Supporting CISA3

With the stepped-up work 
in Florence in search of 
Leonardo da Vinci ’s long-
lost  mural ,  ‘The Batt le of 
Anghiar i ’ ,  CISA3 and the 
Wor ld  Cu l tu ra l  Her i tage 
Society  benef i ted great ly 
f rom the addi t ion of  new 
industry supporters as wel l 
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a i - o n e
B r u n t o n
D i g i t a r i a
G E M  A d v 
M a g n e t o m e t e r s
G e o E y e  F o u n d a t i o n
G e o n i c s  L i m i t e d
G e o s t u d i  A s t i e r
H i l t i
I m a g e C a t
I m a t i o n
I n t e l
J R  R e s o u r c e s
K a l p a  G r o u p / 
  L o e l  G u i n n e s s
L e i c a  G e o s y s t e m s
M i n e l a b s
O l y m p u s  E u r o p e
O n c e  E x t r a o r d i n a r y 
  E v e n t s
P e r k i n  E l m e r
P o n t L a b
P r e c i s i o n  C a m e r a 
  R e p a i r

Q u a l c o m m
R A I - 2  V o y a g e r
S a t c o m  D i r e c t
S O . I N . G
T h e  N o r t h  F a c e
To m n o d
T r i m b l e  U S A
V i a S a t
R i c h a r d  W o l f  A G

F r i e n d s  o f  F l o r e n c e
M i n i s t e r o  p e r  i  B e n i  
  e  l e  A t t i v i t à 
  C u l t u r a l i  
N a t i o n a l  G e o g r a p h i c 
  S o c i e t y
P e r  l a  B u o n a  C u r a  d i
  P a l a z z o  V e c c h i o 
I n t e r n a t i o n a l 
  A s s o c i a t i o n  f o r
  M o n g o l  S t u d i e s
M o n g o l i a n  A c a d e m y 
  o f  S c i e n c e s
W a i t t  F o u n d a t i o n

as cr i t ical  (and t imely) phi lanthropic donat ions f rom pr ivate 
donors,  including Qualcomm CEO Paul Jacobs and his wi fe 
Stacy,  as wel l  as Fi j i  Water co-founder Doug Carlson.
 
See page 3 for  more on ways that corporat ions,  non-prof i ts 
and pr ivate donors can support  CISA3’s research and educa-
t ional  mission through the WCHS.
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L i f e t i m e  B e n e f a c t o r s  $ 1 0 0 K +
R o b e r t  a n d  N a t a l i e  E n g l e k i r k 
P a u l  a n d  S t a c y  J a c o b s 
K e v i n  a n d  T a m a r a  K i n s e l l a 
N a t i o n a l  S c i e n c e  F o u n d a t i o n
R i c k  S a n d s t r o m  a n d  S a n d r a  T i m m o n s 

B e n e f a c t o r s  $ 2 5 K - $ 9 9 , 9 9 9
L i n d a  B r a n d e s
D o u g  C a r l s o n
S t e v e  a n d  S u e  H a r t
N o r m a  K e r s h a w
K e n  W i d d e r  a n d  J a c k i  J o h n s o n
L e g l e r  B e n b o u g h  F o u n d a t i o n

P a t r o n s  $ 1 0 K – $ 2 4 , 9 9 9
I t a l i a n  C u l t u r a l  C e n t e r  o f  S a n  D i e g o

F r i e n d s  $ 1 K - $ 9 , 9 9 9
J o y c e  B l a c k
L i n d a  B l a i r
A r t h u r  a n d  B a r b a r a  B l o o m  F o u n d a t i o n
D a l e  a n d  B e v e r l y  B u s c h
P a t  a n d  M a g g i  C r o w e l l
R o n  a n d  V i c t o r i a  C u r r i e
P h e m i e  D a v i s
R u s s e l l  a n d  E l o i s e  D u f f
M i c h a e l  a n d  E l l i s e  C o i t
D e b b i e  F r i e d l a e n d e r
C a m  a n d  Wa n d a  G a r n e r
S t e v e n  a n d  J e a n  H a m e r s l a g
J e r o m e  K a t z i n
C a r o l e  L a v e n t h o l
A n d r e a  L e a v i t t
S h a o - C h i  a n d  L i l y  L i n
P a u l  a n d  M a r g a r e t  M e y e r
G a y  N a y
D a n  a n d  D o n n a  P e t e r s o n
D u f f  a n d  S u s a n  S a n d e r s o n
M y r o n  a n d  D o r e e n  S c h o n b r u n
R o b i n  S t a r k
E l i z a b e t h  a n d  J o s e p h  T a f t
R a y  T h o m a s  E d w a r d s  F o u n d a t i o n
K w a n  a n d  M a r i o n  S o
C a s p e r  We i n b e r g e r ,  J r .
T h a d  a n d  A r e l e n e  Wo l i n s k i
U C  S a n  D i e g o  A l u m n i  A s s o c i a t i o n

S u p p o r t e r s      
J o h n  C h i m i e n t i   K a r e n  J o n e s
R o n  E g u c h i        J e r a l d  a n d  M a r g a r e t    
H a n i  F e l l e r          K a t l e m a n    
F r a i y a  F r e d m a n   B a r b a r a  S h u k o v
J e a n  G a z z o         D i n o  a n d  A n a s t a s i a
          S o f i a n o s
      
Vo l u n t e e r s      
J o v a n n a  B o s t  D o m a n n
D e b b i e  F r i e d l a e n d e r
D o r e e n  S c h o n b r u n


