Fourierpropertiesof the Shroud
comparedto drawingsand paintings
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Introduction

One ofthe veryimportant, yet rarely mentionedcharacteristicof the Shroudimageis
its lackof directionality, that is (to avoidconfusionwith light directionality whichis
alsoabsen) anisotropicFFT spectrum. llaymantermsthis meanthat under high
scope there are no preferred directions in which image intensity modulaftes.
example, whenpainter paintsa paintinghe moveshis brushin regularwayin some
(consciouslyr subconsciouslhypreffereddirections thus modulatingthe intensity of
the paintedarea It canbe detectedvia Fouriettransform or similar(for example
wavele) analysislt is frequentlyusedin paintinganalysis;for detectionof forgeries
for example(eachpainter hashisor her characteristidrequencyosignature jrist like
handwritingstyle).

Orin other words, accordingo Wikipedia

The nonrpaint origin has been further examined bgurier transfornof the image:
common paintings show a directionality that is absent from the Turin SlicgurayJ. J.
Lorre¢ D. J. Lynn, "Digital enhancement of images of the Shroud of Turin", in:
Proceedings of th&977United States Conference of research on the Shroud of Tu
Albuquerquel977, Holy Shroud Guild, New YdAr&77)



http://en.wikipedia.org/wiki/Shroud_of_Turin
http://en.wikipedia.org/wiki/Fourier_transform

Thebestdescriptionof this propertyin the sourcesavailableto meisinthe! y R NB
Marion, AnneLaureCourage/ | Odzy ¢ dzZNBE Z&a 1 A K posh h R{ N
translationof Nouvelles decouvertes sur le Suaire de THdrions Albin Michel, Paris
1990 2 Yy | 1 Z pgriSH158sitds alsolriefly rhentionedin Mark

I v (i 2 Yy FhéResu@egtionf the Shrougd M. Evans & Co., New York 20p6. 38.
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In caseof the Shroud the onlyregularstructurein the microscalgsaylcmxlcm
region)isthe weaveof the cloth.

Belowwe havetwo further illustrationsfrom Marion-Courageébook Onthe left we
haveenlargeddetail of the negativephotographof the Shroud As wecanseethe
weaveis the only regularstructure. Onthe right we seeFast Fourieflransform(FFT)
spectrum ofthe Shroudimage Besideseveraldots, correspondingo the weave(and
a crosswhichis simplyartifact of the limited sizeof the box), weseethat the
spectrumis quite isotropic with no preffereddirections

I Makrofotografia w negatywie, ukazujgca
lrulture tkaniny, tkanej splotem uko$nym, jak
lwnicz mikroskopijne jasne pateczki, znajdu-
/il vi¢ na wierzchotkach widkien i tworzace for- 11. Widmo czgstosei tkaniny catunu: widoczne
¢ drukows obrazu ciata, $4 m.in. punkty odpowiadajace sploto.rnvtlkz;::ill':]\:



http://en.wikipedia.org/wiki/Fast_Fourier_transform
http://en.wikipedia.org/wiki/Fast_Fourier_transform
http://en.wikipedia.org/wiki/Fast_Fourier_transform

Herewe havesimilargraphfrom ThierryCastesite:

Frequency [Hz]

-0.04 -0.03 -0.02 -0.01

1] 0.02 0.03
pseudo wavenumber = 1/dist [1/m]



http://thierrycastex.blogspot.fr/
http://thierrycastex.blogspot.fr/
http://thierrycastex.blogspot.fr/
http://thierrycastex.blogspot.fr/
http://thierrycastex.blogspot.fr/
http://thierrycastex.blogspot.fr/

NowA (ifd€ito playourselvesHoweverit shouldbe stressedhat not
everyimageis suitablefor that. Weneedhigh magnificationphoto, able
to revealto usverysubtlestructuresof the cloth ¢we needareaa few
cn¥ asour goalisto discreditsubtle brushstrokef asizeof milimeter
or so.

And onecrucialthing CAVOIDIPEQY Theyusesomeform of Fourier
transformduring conversionof the images andeliminatecertain
frequenciedo compresdiles-thus eliminatinginformationsthat are
crucialfor our purpose(seeWikipediaarticle). For our purpose, BMP o
similar format is preferred.



http://en.wikipedia.org/wiki/JPEG
http://en.wikipedia.org/wiki/JPEG
http://en.wikipedia.org/wiki/JPEG

Herewe havesimilargraph(right) made(usinglmageJ
Process>FFT>FFTunction) from5 dzNJ yidn-Bn@geareanearthe
face onthe Shroud(left). As wamight haveexpected the only
distinguishedrequenciesare thoseassociatedvith the weavecbesides
of this the structurelsfalrly |sotrop|c Thiscanbe usedascontrol check
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Similar property applies to blood images. Here the famous epsilon
Its frequency representatian




A coupleexamplegnore




If someoneneedsbiggermagnificaction | canpresentit, as lhavehigh
resolutionEnriefaceimage scannedrom the coverof Paul. | RR S ¢
book Herewe haveonceagainepsilonbloodstaincand a nice
diffractionringin frequencydomain



