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Background

This work share some results of the research in effective methodologies for geophysical prospection

applied to Archaeology.
Main problem

The great lack of perceptibility in geophysical datasets: GPR and Magnetics.
Apparently the data don’t have useful information about buried structures in the ground.

Our hypothesis is that the data has useful information hidden in the background noise.
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High perceptibility data

(Roman archaeological site: Cortijo de Quintos,

Cérdoba - Spain)

The fused data shows the

alignments that corresponds to

the buried structures (circles in

red colour).

The sharpness and quality

increases with the data fusion.

() _®

GPR data

Fused data

Mapa final - dados fundidos
3 g g i

Magnetics data

ético - dados originais

(EGUssEl, 2020

Gradiente vertical do campo

X (m)

Excavated structure

25

indice de Nitidez (%)
N
o

o

(41
o

Pontuagéo BRISQUE

Sharpness Index
Variacao do indice de Nitidez - DPE

| [ JFundidos

—_
(&)
T

-
o

I GPR ]
I MAG

Iniciais

Entropia Fundidos

Dados

BRISQUE Quality Index

Variagdo da qualidade (BRISQUE) - DPE

[o2]
o

N
o
T

w
o
T

n
o
T

I GPR
I MAG

[Fundidos | |

Iniciais Entropia Fundidos
Dados



’ UNIVERSIDADE Advanced fusion of geophysical data through combined use of 2D Discrete

DE EVORA . . . . General

Wavelet Transform and Multiresolution Singular Value Decomposition applied to E U Assembly 2 O 2 O
\ GPR-3D and magnetic data

o

Instituto de Ciéncias da Terra Rui Jorge Oliveira, Bento Caldeira, Teresa Teixidé & José Fernando Borges
Institute of Earth Sciences

GPR data Magnetics data Sharpness Index
GPR - camada horizontal - dados originais Gradiente vertical do campo magnético - dados originais 25 va\riagao do I’ndic\e de Nitidez - ppl
Results . . . — v ]
‘5 20 ["]Fundidos
u u ngm " g
Less-high perceptibility data | Yo
(Roman archaeological site: Cortijo de Quintos, Fo 3
o 10+
Cordoba - Spain) . 2
. ol
DO 4 8 10 16 18 20 0 L
Xm) Iniciais Entropia Fundidos
The fused data shows the P

BRISQUE Quality Index

Variacdo da qualidade (BRISQUE) - DPI

I GPR
I MAG
["JFundidos |1

alignments that corresponds to

the buried structures (lines and o
circle in yellow and red colour).
The sharpness and quality also

increases with the data fusion.

8 e .—_ = 1 o : P ; : [ [
L e AR =
. » 4 02
A L
M Y S =1 Gl
. A S ,,_-.‘ |
b e MET £ % o
2 4 8 hl 12 14 1 1i
Iniciais Entropia Fundidos
Dados




’ UNIVERSIDADE Advanced fusion of geophysical data through combined use of 2D Discrete
DE EVORA . . . . General
Wavelet Transform and Multiresolution Singular Value Decomposition applied to

Assembly
//> GPR-3D and magnetic data
2
A\

Instituto de Ciéncias da Terra Rui Jorge Oliveira, Bento Caldeira, Teresa Teixidé & José Fernando Borges
Institute of Earth Sciences

GPR data Magnetics data Sharpness Index
Gradiente vertical do campo magnético - dados originais 30 variagéo do indicwe de Nitidez - DPB
ReSUItS w"fi . : b - ,. ) § " 25| E’I\:Gﬂi%'d N
Low perceptibility data U =T nonee T e " . P ¥
(Roman archaeological site: Cortijo de Quintos, : ES At = o I ! o zs
Cordoba - Spain) s s B b . e g
5 - N i 50
N ‘, ; o @ L )
X(m ’ X (m) 0 Iniciais Entropia Fun&idos
The fused data shows the e
Fused data BRISQUE Quality Index

alignments that corresponds to

Variagao da qualidade (BRISQUE) - DPB

mGPR |

60 - EEMAG ||

the buried structures (lines in ) o
850*
red colour). so
The sharpness and quality also 50l

-
o
T

increases with the data fusion.

- - e
5 4 ¥ | i LT
P ’ i 5 03
3 e W i ‘
. v i | 02
i Ll 3
. v ! 1] g 01
.1 Lh, " o & 2 ,
N < R ¥ 0
0 5 10 15 L
Iniciais Entropia Fundidos
Dados

o




" UNIVERSIDADE Advanced fusion of geophysical data through combined use of 2D Discrete

Tl Wavelet Transf d Multiresolution Singular Value D it lied t EGUGeneraI ZOZO
avelet lranstorm an ultiresolution singular Value bDecomposition applied to Assembly
/ GPR-3D and magnetic data
o
\
Instituto de Ciéncias da Terra Rui Jorge Oliveira, Bento Caldeira, Teresa Teixid6 & José Fernando Borges
Institute of Earth Sciences
Conclusions

The data fusion of geophysical datasets from different methods, like GPR and Magnetics, seems to

reveal a better perceptibility about the buried structures than the input datasets individually.

The inputs, which apparently do not have information about buried structures, start to show alignments
that show that there is useful information in the middle of the background noise. The image obtained by

data fusion has higher quality than the input datasets.

The fusion applied in the spectral domain, associated with automatic data selection algorithms, can be a

useful tool for detecting alignments of buried structures in data whose the perceptibility is low.
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