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bstract. The front image of the Turin Shroud, 1.95 m long, is not
irectly compatible with the back image, 2.02 m long. In order to
erify the possibility that both images were generated by the same
uman body, a numeric-anthropomorphous manikin was con-
tructed by computer and wrapped in the digitized front and back

mages. The manikin was made to move, within the limits allowed by
ormal limb movements, with the aim of finding correspondences
etween predefined anthropometric points on the Shroud and on the
anikin itself. Kinematic analysis showed the most probable posi-

ion of the arms, which are not completely visible on the Shroud, due
o damage during the fire of 1532. A part from the hands afterward
laced on the pubic area, the front and back images are compatible
ith the Shroud being used to wrap the body of a man 175±2 cm

all, which, due to cadaveric rigidity, remained in the same position it
ould have assumed during crucifixion. The position of this Man
as assessed in terms of the angles of the legs and arms and the

orward tilt of the head. © 2010 Society for Imaging Science and
echnology.
DOI: 10.2352/J.ImagingSci.Technol.2010.54.5.050503�

NTRODUCTION
he Turin Shroud (TS) is a 4.4 m-long and 1.1 m-wide linen
loth believed to have enveloped the corpse of a scourged,
horn-crowned man who was crucified and stabbed in the
ide with a lance.1–3 There are also many marks caused by
lood, fire, water, and folding apparent on the cloth that
artially obscure the indelible double body image (front and
ack). The wounds are what interest forensic pathologists
ost because they would be difficult to produce. The body

mage is extremely superficial, but in some areas of the fron-
al image, such as those of the face and perhaps the hands, it
s superficial on both sides.4

The TS is believed by many to be the burial cloth which
esus Christ was enveloped in when placed in a tomb in
alestine about 2000 years ago. It is the most important relic
f Christianity and has generated more controversy than any
ther relic.

Scientific interest in the TS started in 1898 when Pia,
ho photographed it, noticed that the negative image on the
S looked like a photographic positive. The luminance levels
f the body image can be related to the three-dimensional
3D) image of a human body.5,6

The most important scientific analysis of the TS per-

eceived Dec. 18, 2009; accepted for publication Jun. 1, 2010; published
nline Sep. 9, 2010.
062-3701/2010/54�5�/050503/8/$20.00.
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ormed in 1978 by STURP (Shroud of TUrin Research
roject)2,3,7 found no explanations for the body image im-
ressed on it. The characteristics of the TS body image are
ery unique and impossible for now to be reproduced all
ogether8,9 even if many different hypotheses, frequently sup-
orted by experimental results, have been stated.10,11 Al-

hough good experimental results have been obtained, these
roposals are unable to describe all of the characteristics of

he body image listed.9

Some examples of proposed hypotheses are listed below.

(1) The image, which originated from the direct con-
tact of a body with the cloth, is due to a natural
chemical reaction, perhaps similar to the effect of
herbaria leaves.12

(2) The image was the result of the emanation of am-
monia vapor13,14 or the interaction of gases pro-
duced by the corpse with substances derived from
retting of the linen.12

(3) The image is a painting: many techniques have
been proposed, but the best results have been ob-
tained using a modified carbon dust drawing
technique.15

(4) It was obtained from a warmed bas-relief.5,16

(5) It was obtained by rubbing a bas-relief with pig-
ments or acids.17

(6) It was obtained by exposing linen in a darkened
room using chemical agents available in the Middle
Ages.18

Although good experimental results have been obtained
n the basis of hypotheses No. 1–6, these proposals are un-
ble to describe all of the characteristics of the body image.9

The hypothesis of a source of radiation has a large con-
ensus even if some points must be still be demonstrated.
he source of energy may be due to a corona discharge
lthough, due to the need to manage relatively high sources
f directional energy, no complete experiments have been
one.1

The TS body image is composed of a front image of
.95 m long and a back image of 2.02 m long, separated
rom the former by a nonimage zone of 0.18 m19,20 (data
rom measurements done before 2002). Some doubts remain
egarding the characteristics of the Man who was wrapped in
he TS. First, some distortion21 in the front body image are
Sep.-Oct. 20101
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vident, e.g., points corresponding to the hands and calves,
hich exclude any kind of direct photographic procedure18

sed to obtain the image.
The type of image is not even directly consistent with

he Shroud being wrapped around the body, as is the case of
he bloodstains,22–24 which formed before the body image.1

n addition, the two images are clearly not directly dimen-
ionally compatible with each other, and their length would
ndicate a perhaps excessively tall man. However, as will be
hown, the TS Man (TSM) was not in a supine position but,
ccording to the rigor mortis which began after his crucifix-
on, had his head tilted forward, his knees slightly bent, and
is feet extended as a result of nailing.

The aim of this work is to size a numerical manikin and
ee if it is possible to find a position compatible with both
ront and back images of the TSM; finally an experimental
erification is done to confirm the results.

NALYSIS METHOD
igure 1 summarizes the procedure used to verify compat-

bility between front and back body images.
First (step 1), photographs of the front and back images

f the TSM were digitized, using the photographs taken in
931 by Enrie with orthocromatic film (by kind permission
f the Scoffone di A. Guerreschi photographic studio).

Step 2 was to choose an anthropomorphous manikin,
hich could be moved by computer according to all the
ossible kinematics of a human body. This model was com-
osed using Poser software, choosing a body of longilinear,
uscular type.

The size of the manikin could be changed according to

Figure 1. Diagram of method used to verify
anthropomorphous manikin.
he anthropometric parameters measured on the TS. Front

. Imaging Sci. Technol. 050503-
nd back images were analyzed by vision systems in order to
efine their profiles and the corresponding anthropometric
oints (henceforth a-points) (step 3) to be used for the nu-
erical sheets and the manikin.

In particular, the profiles of the front and back body
mages were determined by analyzing the luminance (or
ray) levels of the digitized images and, from these, the rela-
ive a-points. Some of these, e.g., those of the shoulders and
rms, which are not visible on the body image of the TS,
ere reconstructed by an iterative procedure based on over-

apping sheets on the manikin.
Then two numerical sheets were constructed, front and

ack, on which the previously defined a-points were posi-
ioned (step 4). Step 5 consisted of defining the size and
reliminary position of the manikin (step 3) by kinematic
odeling.

The size of the manikin was determined after having
erified that the length of the limbs on the front body image
ere compatible with those of the back.

In step 6, the two sheets were overlapped on the mani-
in, to verify if there was a position in which compatibility
f all the a-points could be verified. Once the numerical
anikin had been constructed, kinematic analysis was car-

ied out to determine the most probable position of the
houlders and arms, according to the known position of the
ands and forearms. In step 7, the sheets placed on the
anikin reproduced the missing parts of the body image of

he TSM.
According to the congruence between the a-points of

he sheets and the manikin (step 8), the latter was improved
oth from the dimensional viewpoint by defining the sizes of

atibility between digitized body image and
comp
Sep.-Oct. 20102
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he limbs, and from that of its position, defining the angles
f head, knees, and feet.

Limb angles were determined according to the length-
ning or shortening of the front and back sheets by hypoth-
sizing the absence of folds in the Shroud which would be
robable if the body had simply been rested on one sheet
nd if, later, that same sheet had been turned back on itself
o cover the upper part of the body without completely
rapping its sides.

Although some authors have hypothesized folds in the
hroud25 and ropes around the body of the TSM, it is be-

ieved that the body image is that of a sheet simply laid out
n a body, because there are no evident interruptions in
ody image or bloodstains. This hypothesis derives from
ome general observations regarding the body image, which
ould make complete wrapping, including the sides, less
robable: in this case, even in bearing in mind the possibility
f radiation normal to the emitting surface,1,26 the authors
elieve the side area of the body which is impressed on the
hroud should be larger.

Once the manikin had been constructed, compatible
ith wrapping of both front and back images, the probable

ize and position of the TSM were defined (step 9)
Figure 2).

EFINITION OF BODY IMAGE PROFILE AND
-POINTS
efining the body image profile of the TSM, obtained by

uccessive approximations, required reconstruction of those
arts of the image damaged by the Chambéry fire of 1532.

The digitized front image of the TS is shown in Figure 3
nd the corresponding positions with respect to origins of
xes x and y in Table I. The back image is shown in Figure 4
nd the corresponding points in Table II.

The a-points were defined not referring to the dimen-
ions of the TS, i.e., 436 cm long and 112 cm wide, but to
hose of the digitized image shown in the figures. Uncer-
ainty of measurement is �0.05 cm.

Defining the reference points required determination of
he a-points, in the hypothesis of double correspondence
etween anatomical and skeletal anatomy.

Skeletal points are preferred to superficial ones, because

igure 2. Two versions of manikin resulting from definition of position and
nthropometric indices following analysis described in Fig. 1.
hey are internal, can be identified by tactile search, and are

. Imaging Sci. Technol. 050503-
ot subject to variations; superficial ones are external points
dentified on the skin. Skeletal points are established by

arking their projection on the skin, i.e., the operator’s fin-
er, in an attempt to find the points of reference of bones,
ust not remain still on the skin, thereby stretching it, but
ust be moved about and pressed very gently downward

ntil the point in question is reached. In the case of the
mage on the TS, these points of reference can obviously
nly be those on soft tissues, and uncertainty in definition
ay be about 1 cm.

igure 3. Reference a-points on front image, determined before checking
f compatibility with manikin.

Table I. Coordinates of a-points in reference system of front image of Fig. 3.

X
�cm�

Y
�cm�

0.8 3.0

0.6 3.5

3.25 3.0

3.4 3.7

6.3 2.5

6.3 4.0

6.65 2.9

6.6 3.65

7.7 1.7

7.8 4.7

9.8 1.7

9.9 4.75

igure 4. Reference a-points on back image, determined before
hecking of compatibility with manikin.
Sep.-Oct. 20103
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ONSTRUCTION OF NUMERICAL SHEETS
wo numerical sheets (henceforth n-sheets), for front and
ack images, were constructed. Each was composed of 1440
ight-angled triangles, all equal, and later modified according
o their positions on the manikin. A certain amount of plas-
icity of damp sheets as they were placed on the body was
ypothesized. Both front and back sheets were 2.18 m long
nd 1.12 m wide. The coordinates of the a-points were then
efined on the n-sheets. Other characteristic points of the
rofile of the TS image were also defined on the n-sheets
Figure 5).

ONSTRUCTION OF MANIKIN
orensic analysis27,28 indicates that the Man wrapped in the
hroud was in an very evident rigor mortis and it was posi-
ioned so as a crucified man taken down from the cross:
ead tilted forward, knees slightly bent, feet stretched out,
ands afterward placed on the pubic area. Confirmation of

his hypothesis comes from the shape of the gluteal muscles,
hich show no signs of flattening as a result of bodyweight,
hich would be normal if the body had not been rigid.

The manikin, constructed by means of a computer, re-

Table II. Coordinates of a-points in reference system of back image of Fig. 4.

X
�cm�

Y
�cm�

1 2.42 0.95

2 2.4 4.3

3 5 0.9

4 4.9 4.3

5 6.4 1.75

6 6.3 3.5

7 9.9 2.15

8 9.7 3.1

9 13 2.5

10 12.8 3.25

igure 5. Numerical sheets, �a� front and �b� back, in “wrapped” posi-
ion �center� and stretched out �right�, with profile points of TSM belong-
ng to them.
roduced these characteristics. Once the initial configuration k

. Imaging Sci. Technol. 050503-
f the manikin had been established, the following angular
arameters were chosen, to be varied following the congru-
nce, if any, with the a-points on the n-sheets (see Figure 6):

(i) �: angle of head;
(ii) �1 and �2: angles of right and left femurs;
(iii) �1 and �2: angles of right and left tibias;
(iv) �1 and �2: angles of right and left feet.

INEMATIC ANALYSIS OF ARMS
his analysis aimed at determining the position of the arms
f the TSM. It exploits data from the front and back images
f the TS; unknown data are the angular positions of the
pper arms.

The position of the hands and length AB and CB of
rms were measured on the front and back images, and were
espectively 35±1 and 26±1 cm.

The width of the shoulders (distance between points A
nd A�, called acromion; Figure 7) was evaluated as follows:
he width on the manikin is 51.0±0.5 cm; a series of mea-
urements on average adult males indicates that segment
D is normally �35%±2%� of segment AA�; thus,
D=18.0±0.5 cm.

Angles q and q� of the arms are given by the Cartesian
ositions �xA ,yA� of point A, according to the system of

igure 6. Angular positions varied to verify compatibility between
anikin and front and back body images of TS.

igure 7. �a� Manikin and kinematic scheme of arms; �b� kinematic
cheme of arms considering uncertainty in determining exact position of
oint A; �c� kinematic scheme of arms considering uncertainty in deter-
ining exact length of segment AD.
inematic equations,

Sep.-Oct. 20104
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�xA = BC cos q + AB cos q�

yA = BC sin q + AB sin q�
� .

he coordinates of point A, belonging to lines s and n [Figs.
(b) and 7(c)] are known, but with non-negligible uncer-
ainty: in particular, uncertainty is 4 cm along line s
Fig. 7(b)] and 3 cm along line n [Fig. 7(c)].

The possible angles are obtained by inserting the thresh-
ld values of the corresponding Cartesian coordinates of
oint A into the system of kinematic equations, evaluated
ith respect to point C. Table III shows the coordinates of

he left hand and Table IV the forearm angles.
These results yield the possible threshold profiles for the

ront image of the TS (Figure 8). The shoulder angles turn
ut to be �1 =10±1° (right) and �2 =12±1° (left).

VERLAP OF N-SHEETS AND RECONSTRUCTION OF
ISSING PARTS OF BODY IMAGE

he front and back n-sheets were placed on and under the
anikin, in conformity with the body image of the TS

Figure 9).
As the TS may have been impregnated with substances

raditionally used for delaying putrefaction and was there-
ore damp, the n-sheet was examined in the following dif-
erent conditions:

(A) sheet simply laid over body and almost completely

able IV. Threshold values and mean of angles q and q� for arms according to
hreshold positions of point A �see Fig. 7�b� and 7�c��.

Left Left Right Right

q
�deg�

q�
�deg�

q
�deg�

q�
�deg�

35± 2 97± 3 42± 2 92± 3

� 48± 2 88± 3 50± 2 85± 3

� 43± 2 91± 3 51± 2 89± 3

� 39± 2 90± 3 45± 2 90± 3

average 41 91 47 89

able III. Threshold values of Cartesian coordinates of point A of left shoulder, �see
igs. 7�b� and 7�c�� according to uncertainties considered.

xA
�cm�

yA
�cm�

oint A 17.0 50.0

oint A� 18.5 54.1

oint A� 17.5 48.5

oint A� 18.0 52.0
stretched, with elastoplastic lowering of not more p

. Imaging Sci. Technol. 050503-
than 2 cm (front sheet) or 1 cm (back sheet) with
respect to the position of a perfectly stretched
sheet;

(B) sheet simply laid over body with lowering of less
than 4 cm (front) or 2 cm (back);

(C) sheet laid so as to mold around the body, with
lowering of less than 6 cm (front) or 3 cm (back).

As Figure 10 shows, the areas of contact between sheet
nd manikin correspond to the body image obtained by
imple sheet-body contact (condition A).

Some authors12 believe that the body image formed as a
esult of contact between sheet and body. Experimental re-
ults on a linen sheet impregnated with aloes and myrrh laid
n a sweaty, bloodied body show that darker stains form at
he point of contact which, from some points of view may be
ompared with those of the body image of the TS.

However also in agreement with the extreme superfici-
lity of the TS body image that is not coherent with the
upposed body fluids imbibition,29 Fig. 10 also shows that,
ven in the extreme case (C), the image obtained by direct
ontact cannot be compared with that of the TS because the
atter has image areas where sheet-body contact could not
ave occurred, e.g., between nose and cheeks, and around

he hands.

ISCUSSION OF RESULTS AND EXPERIMENTAL
ERIFICATION
he overlap of the n-sheets on the manikin shows, in agree-
ent with Ref. 21, that the front and back images of the TS

re distorted due to wrapping of the sheet on the body. In
articular, in the case of energy emission,1 it may be ob-
erved that the wrapping of the sheet round the body (Fig-
re 11) causes a distortion of about 10% more with respect

o the corresponding dimensions projected on a plane.
As the back image of the TS also shows distortion due

o partial wrapping of the sheet, the body of the TSM was
robably not laid on a flat surface [Figure 12(a)] but on a
urved one, like a trough or stretcher [Fig. 12(b)]. This hy-

igure 8. �a� Threshold profiles of front image of TSM according to val-
es shown in Tables III and IV; �b� most probable profile.
othesis fits the possibility that the TSM was laid on a flat

Sep.-Oct. 20105
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urface covered with a layer of soft material like dust of
pices. Figure 13 shows that the maximum distance between
heet and body image occurs at segments (A), (B), and (C).

Comparisons between front and back n-sheets with the
anikin reveal the compatibility of the front and back TS

ody image through a three-dimensional (3D) human body,
ith an uncertainty of �2 cm. The following information
as also obtained:

(i) the anthropometric indexes of the TSM are reliable
and the hypothesis that the image on the TS was

Figure 9. Overlap of front n-sheet on manikin.

igure 10. Areas of contact between sheet and manikin, hypothesizing
partial elastoplastic sheet laid on manikin.

Figure 11. Trunk of manikin viewed from top and b
ack: corresponding image impressed on a wrapped sheet

�yellow� is larger, due to effect of wrapping.

. Imaging Sci. Technol. 050503-
igure 12. Analysis of back image shows that TSM was probably laid
igure 13. Manikin wrapped in n-sheet and compared with respective
mage of TS.
Sep.-Oct. 20106
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caused by a man being simply wrapped in it is
supported;

(ii) the TSM was 175±2 cm tall;
(iii) bone lengths are as follows: humerus: 35±0.5 cm;

radius: 26±0.5 cm; femur: 49±0.5 cm; tibia:
40.5±0.5 cm;

(iv) with reference to Fig. 6, the TSM has the following
characteristic angles: �=30±4°; �1=10±1°;
�2 =12±1°; �1 =8.5±2°; �2 =10.5±2°;
�1 =11±2°; �2 =13±2°; �1 =34±2°; �2 =30±2°,
indices 1 and 2 referring respectively to right and
left arms;

(v) with reference to Fig. 7, the most probable angles of
the right upper arm and forearm are q=47°,
q�=89°, and those of the left q=41°, q�=91°.

This article does not address the problem30 if the TSM
as tightly wrapped by the TS or if he was enveloped in it
ithout lateral bandages, and both the hypotheses survive at

he end of the present analysis even if the authors are in-
lined to think that the TSM was simply enveloped in the
S.

Once determined the compatibility of the front and
ack TS body image within an uncertainty of �2 cm, this
esult was experimentally verified. A statue of the TSM in
cale 1:2 was built by Luciano Siviero who used the data
esulting from the present numerical study. Also a copy of
he TS in the same scale was printed on a semitransparent
abric and the statue was wrapped by this fabric (see Figure
4). The compatibility of the front and back TS body image
as therefore experimentally verified.

The statue and the semitransparent copy of the TS was

igure 14. From the top, statue in scale 1/2 built from calculations,
emitransparent front copy of the TS and overlap of TS copy on statue.
lso used to both evidence the noncontact points especially

. Imaging Sci. Technol. 050503-
n correspondence to the face (see Figure 15). There are also
vident the bloodstains in correspondence to hair on the TS
opy that correspond to cheek and head on the statue. It is
lso interesting to observe that folding results in correspon-
ence of the chin and this one is coherent with the so-called
crease below the chin”9 on the TS that could have been
enerated during wrapping of the TSM.

ONCLUSIONS
he front image of the Turin Shroud, 1.95 m long, is com-
atible, with an uncertainty of �2 cm, with the back image,
.02 m long because it wrapped a man 175±2-cm-tall. This
esult was obtained by wrapping a numeric-
nthropomorphous manikin, especially constructed by com-
uter, with a digital sheet characterized by anthropometric
oints detected on the Shroud.

Kinematic analysis carried out reveals the arm position,
artially deleted by the Chambéry fire, of the Man wrapped

n the Turin Shroud. The human body, characterized by evi-
ent rigor mortis, kept the position it had on the cross (apart

rom the arms, which were later folded over the pubic area),
ith feet stretched forward and downward (at angles of 34°

nd 30±2°), legs partly bent (knee angles 19.5°, 23.5±3°),
nd head falling forward �30±4°�.

Analysis of the back image also supports the hypothesis
hat the TSM was not laid directly on a flat surface but on a
urved one, such as a trough or stretcher, or on a flat surface
n top of a layer of soft material such as dust and/or spices.

EFERENCES
1 G. Fanti, “Can a Corona Discharge Explain the Body Image of the Turin

Shroud?”, J. Imaging Sci. Technol. 54, 020508-1–020508-11 (2010).
2 E. Jumper, A. D. Adler, J. P. Jackson, S. F. Pellicori, J. H. Heller, and J. R.

Druzik, “A comprehensive examination of the various stains and images
on the Shroud of Turin”, Adv. Chem. Ser. 205, 447–476 (1984).

3 A. D. Adler, “Updating recent studies on the Shroud of Turin”,
Archaeological Chemistry 625, 223–228 (1996).

4 G. Fanti and R. Maggiolo, “The double superficiality of the frontal image
of the Turin Shroud”, J. Opt. A, Pure Appl. Opt. 6, 491–503 (2004).

5 J. P. Jackson, E. J. Jumper, and W. R. Ercoline, “Three dimensional

igure 15. Face detail of TS transparent copy overlapping on statue.
loodstains that are in correspondence of hair on the TS copy �red ar-
ows� correspond to cheek and head on the statue. There is also evident
he crease due to TS copy wrapping around the face �blue arrows�.
characteristic of the Shroud Image”, Proceedings of the 1982

Sep.-Oct. 20107

http://dx.doi.org/10.1021/bk-1996-0625.ch017
http://dx.doi.org/10.1088/1464-4258/6/6/001


Fanti, Basso, and Bianchini: Turin Shroud: Compatibility between a digitized body image and a computerized anthropomorphous manikin

J

International Conference on Cybernetics and Society (IEEE, Piscataway,
NJ, 1982) pp. 559–575.

6 J. P. Jackson, E. J. Jumper, and W. R. Ercoline, “Correlation of image
intensity on the Turin Shroud with the 3-D structure of a human body
shape”, Appl. Opt. 23, 2244–2270 (1984).

7 J. P. Jackson, “Is the image on the Shroud due to a process heretofore
unknown to modern science?”, Shroud Spectrum International No. 34,
3–29 (1990).

8 R. Basso and G. Fanti, “Optics Research Applied to the Turin Shroud:
Past, Present and Future”, Optics Research Trends, edited by P. V. Gallico
(Nova Science Publisher Inc., New York, 2007).

9 G. Fanti et al., “Evidences for Testing Hypotheses about The Body Image
Formation of the Turin Shroud”, Proc. Third Dallas International
Conference on the Shroud of Turin: Dallas, Texas (September 8–11,
2005). www.shroud.com/pdfs/doclist.pdf.

10 G. Fanti, in La Sindone, una Sfida alla Scienza Moderna, 2nd ed., edited
by Aracne Editrice, Roma, Italy, 2009).

11 G. Fanti, “A critical compendium of Shroud body image formation
hypotheses”, Proc. Int. Workshop on the Scientific Approach to the
Acheiropoietos Images (May 4–6, 2010); available at http://
www.acheiropoietos.info/abstracts/abstracts.html#.

12 J. Volckringer, The Holy Shroud: Science Confronts the Imprints (The
Runciman Press, Manly, Australia, 1991).

13 P. Vignon, The Shroud of Christ (E. P. Dutton and Co., New York, 1902).
14 R. N. Rogers, A Chemist’s Perspective On The Shroud of Turin, edited by

B. Schwortz (B. Schwortz, Florissant, CO, USA, 2008); www.shroud.com.
15 E. A. Craig and R. R. Bresee, “Image Formation and the Shroud of

Turin”, J. Imaging Sci. Technol. 34, 59–67 (1994).
16 V. Pesce Delfino, E l’uomo creò la Sindone (Ed. Dedalo, Bari, Italy, 2000).
17 J. Nickell, Inquest on the Shroud of Turin (Prometheus Books, Buffalo,

New York, 1998).
18 N. P. L. Allen, The Turin Shroud and the crystal lens (Empowerment

Technologies Pty., Ltd., Porth Elizabeth, South Africa, 1998).
19 A. Simionato, Caratteristiche tridimensionali dell’Uomo della Sindone:

analisi cinematica con manichino numerico e confronti sperimentali,
. Imaging Sci. Technol. 050503-
Degree thesis, Dipartimento di Ingegneria Meccanica, Padua University,
1998–1999.

20 S. Faraon, Correlazione distanze telo-Uomo della Sindone di Torino per la
ricostruzione tridimensionale del’immagine corporea contenuta nella
Sindone di Torino, Degree thesis, Dipartimento di Ingegneria Meccanica,
Padua University, 1998–1999.

21 W. R. Ercoline, R. C. Downs, Jr., and J. P. Jackson, “Examination of the
Turin Shroud for image distortions”, Proceedings of the 1982
International Conference on Cybernetics and Society (IEEE, Piscataway,
NJ, 1982) pp. 576–579.

22 J. H. Heller and A. D. Adler, “Blood on the Shroud of Turin”, Appl. Opt.
19, 2742–2744 (1980).

23 D. Ford, “The Shroud of Turin’s ‘blood’ images: blood, or paint? A
history of science inquiry” (2000) http://www.shroud.com/pdfs/
ford1.pdf

24 A. D. Adler, “Chemical and physical characteristics of the blood stains”,
The Turin Shroud, Past, Present and Future, Proc. Int. Scientific
Symposium (Effatà Editrice, Cantalupa, Torino, Italy, 2000) pp. 219–233.

25 G. Ricci, Statura dell’Uomo della Sindone (Ed. Porziuncola, Assisi, Italy,
1967).

26 G. Fanti, “Numerical Analysis of the Mutual Radiation Effects of
Compex Surfaces”, 2nd Italy-Canada Workshop on 3D Digital Imaging
and Modeling—Applications of Heritage, Industry, Medicine and Land
(May 17–18 2005), www.dim.unipd.it/fanti/rad-skin.pdf.

27 F. Zugibe, The Crucifiction of Jesus, a Forensic Inquiry (M. Evans and
Co., New York, 2005).

28 P. L. Baima Bollone, Sindone la Prova (Ed. Mondadori, Milano, Italy,
1998).

29 G. Fanti, J. A. Botella, P. Di Lazzaro, T. Heimburger, R. Schneider, and
N. Svensson, “Microscopic and macroscopic characteristics of the
Shroud image superficiality”, J. Imaging Sci. Technol. 54, 040201-
1–040201-8 (2010).

30 G. Fanti, F. Lattarulo, and O. Scheuermann, “Body Image Formation
Hypotheses Based on Corona Discharge”, Proc. Third Dallas
International Conference on the Shroud of Turin, Dallas, Texas

(September 8–11, 2005); www.dim.unipd.it/fanti/corona.pdf.

Sep.-Oct. 20108

http://dx.doi.org/10.1364/AO.23.002244
http://dx.doi.org/10.1364/AO.19.002742
http://dx.doi.org/10.2352/J.ImagingSci.Technol.2010.54.4.040201

