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VDestructive sampling is prohibitedin the conservation of historic monuments

VThey offer certain unique capabilitiesin a variety of applications

Non-Destructive Techniques (NDT) are used in the Field of Protection of Cultural Heritage because: 
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Infra Red Thermography(IRT): Everymaterial emits infrared radiation above absolute zero temperature. IRTmeasuresthe
thermal variations of the material under investigationand producesan image. TheIRTimagepresentstemperature readings
and their distribution on the examinedsurfaceby the renderingof different colors.

Short description of the theory of Infra Red thermography (IRT)

V Different colors depict different temperatures, depending on the color palette used, 

V Always pay attention on the temperature scale to interpret an infra-red thermographyimage

V Iron color palette: the warm colors of red, orange, and yellow, as well as white represent higher temperatures

V Iron color palette: the cool color of  purple, as well as black represent lower temperatures

V Atmospheric temperature, relative humidity, emissivity, and distanceare parameters that need to be measured before 
each thermograph (emissivity values can be measured in situ or found in several reference tables in the literature)

V Then, these parameters are imported in the thermal camera software

V During elaboration, selection of the appropriate temperature range is a key issue for the image interpretation, since it 
determines the contrast of a thermal image 

V Ultimate goal is to detect fine details in the false color IRT images, thus detecting temperature differences   
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Possible outcomes ςrepresentative results 

Detection of the actual rising damp front 
Remaining dampness 

Detection of hidden structures
ColegioArte Mayor de la Seda, Valencia

Detection of hidden elements & materials mapping - PanagiaVarnakovaMonastery 

Thermo-hygricanisotropy ςHoly Aedicule Detection of defect  in coated 
mosaics ςHagiaSophia 

Compatibility assessment of conservation 
works - National Museum of Athens 

Crack  propagation ςMedina, Tunis 



IRTmonitoring of the ShallalatGardens in Alexandria  

with the permission of chief archaeologist K. Papakosta



The IRTinvestigation of the Royal Road of Alexandria (R1)

with the permission of chief archaeologist K. Papakosta

V The 3 distinct parts of the 
Royal road present high 
temperature variations 

V Area 2 presents a lower 
temperature of ~ 5oC 
comparing to the 
temperatures of areas 1 
& 3

V This can be attributed  to 
the different surface 
textures, indicating that 
area 2 holds a better 
preservation state 
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Developing an IRTtextured 3D point cloud

A. Georgopoulos, S. Tapinaki, E.T. Delegou, A. Moropoulou with the permission of chief archaeologist K. Papakosta

V Integration of thermal variations into the 3D point cloud
V Geo-location of the thermal variations of the Royal Road (R1)

V Classification of building materials texture
V Improved assessment of preservation state 



Developing an IRTtextured 3D point cloud

A. Georgopoulos, S. Tapinaki, E.T. Delegou, A. Moropoulou with the permission of chief archaeologist K. Papakosta

V Integration of thermal variations into the 3D point cloud

V Geo-location of the thermal variations of the stairs at the Royal Road (R1)

V Improved classification of building materials texture

V Improved assessment of preservation state 



The IRT investigation of the Roman road ςclose view 

with the permission of chief archaeologist K. Papakosta

V Black Aswan stones are depicted by higher 
temperatures compared to the white 
stones  ( ~10oC difference ). This is due to:

V Different chemical/mineralogical 
composition, different emissivity, thermal 
conductivity & heat capacity

Contribution to materials mapping 

The exact area of the thermogram

The exact area of the thermogram



The IRT investigation of the Roman road ςdistant view 

with the permission of chief archaeologist K. Papakosta

VMaterials mapping
VEasy & better classification of 

materials from a long distance 



Developing an IRTtextured 3D point cloud

A. Georgopoulos, S. Tapinaki, E.T. Delegou, A. Moropoulou with the permission of chief archaeologist K. Papakosta

V Integration of thermal variations 
into the 3D point cloud

V Geo-location of the thermal 
variations of the Roman road

V Improved classification of building 
materials ςmaterials mapping

V Improved assessment of 
preservation state 



The IRTinvestigation of the Ottoman wall

V the effect of rising damp

V different lithotypesς
materials mapping 
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V Temperature distribution 
width of ~6 oC

V lower temperatures (36.2 oC-
37.6 oC) can be attributed to:  

with the permission of chief archaeologist K. Papakosta



Developing an IRTtextured 3D point cloud

V Integration of thermal variations into the 3D point cloud
V Geo-location of the thermal variations of the Ottoman wall

V Improved classification of building materials & decay
V Improved assessment of preservation state 

A. Georgopoulos, S. Tapinaki, E.T. Delegou, A. Moropoulou with the permission of chief archaeologist K. Papakosta



IRTmonitoring in the Museum of the Greek Orthodox Patriarchate of Alexandria and all Africa 

After invitation and with the permission of the Greek Orthodox Patriarchate of Alexandria and all Africa 


