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Photo #    Camera    Focal   Length (mm)   Format W idth (mm)   Format Height (mm)
1          web_00               4.637100            3.584000    2.688000
2          web_01               4.876914            3.584000    2.687650

3 web_02               5.004184            3.622600             2.688000

Camera  Principal Point X (mm)   Principal Point Y (mm)         K1         K2        P1         P2
web_00                1.779700                 1.33 5500    0.002052   0.000455  0.002488  -0.002195
web_01                1.781745                 1.33 6895    0.002086   0.000433 -0.000163   0.000799
web_02                1.777600                 1.21 0300   -0.000364   0.000386 -0.000277   0.000204
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<xsd:element name="DEM_model.Orientation_Info. Img_pointImg_point " 
type="DEM_model.Orientation_Info.Img_point" 
substitutionGroup="gml:_Feature"/>
<xsd: complexTypecomplexType name="DEM_model.Orientation_Info.Img_point">

<xsd:complexContent>
<xsd:extension base="gml:AbstractFeatureType">

<xsd:sequence>
<xsd:element name=" namename">

<xsd:simpleType>
<xsd:restriction base="xsd:normalizedString">

<xsd:maxLength value="20"/>
</xsd:restriction>

</xsd:simpleType>
</xsd:element>
<xsd:element name=" img_coordimg_coord " type="DEM_model.dem_imgcoord"/>
<xsd:element name=" sigma_xsigma_x " type="DEM_model.dem_accuracy" 

minOccurs="0"/>
<xsd:element name=" sigma_ysigma_y " type="DEM_model.dem_accuracy" 

minOccurs="0"/>
</xsd:sequence>

</xsd:extension>
</xsd:complexContent>

</xsd:complexType>
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<xsd:element name="DEM_model.Orientation_Info. Camera_Camera_parameterCamera_Camera_parameter " 
type="DEM_model.Orientation_Info.Camera_Camera_para meter" 
substitutionGroup="gml:_Feature"/>

<xsd:complexType
name="DEM_model.Orientation_Info. Camera_Camera_parameterCamera_Camera_parameter ">

<xsd:complexContent>
<xsd:extension base="gml:AbstractFeatureType">

<xsd:sequence>
<xsd:element name=" parameterparameter " 

type="gml:ReferenceType">
</xsd:element>
<xsd:element name=" cameracamera " 

type="gml:ReferenceType">
</xsd:element>

</xsd:sequence>
</xsd:extension>

</xsd:complexContent>
</xsd:complexType>
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Caratteristiche della rete GPS:

Soluzioni giornaliere
Distanza tra i GPS sulla diga : @430 m
Distanza tra stazioni sulla diga e reference : 500÷1000 m
Software di elaborazione: LGO di Leica Geosystems
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SAR images:
25255 (29/12/06)
26257 (09/03/07) 
27259 (18/05/07) 
27760 (22/06/07)
29764 (09/11/07)
30265 (14/12/07)
31267 (22/02/08)
31768 (28/03/08)
32269 (02/05/08)
32770 (06/06/08)
33271 (11/07/08)
33772 (15/08/08)
34273 (19/09/08)
34774 (24/10/08)
35275 (28/11/08)
35776 (02/01/09)

Interferograms generation

Analysis PS: Deformation Velocity 
Estimation

Analysis of results
We are able to measure all the CR with 
velocity rate of about 5 cm/years.

Geocoding

Unwrapping of the interferograms 
(1) With the selection of some pixels for 
each CR and some “stable areas” like 
building and rocks.
We weren’t able to execute the 
unwrapping because of the noise which 
generate strong aliasing.
(2) With the selection of one pixel for 
each CR (the most luminous, probably 
the exactly CR position)

Analysis of results (1)
Bad results because in this area there is 
too many noise.

Analysis of the results (2)
Good results (see next slides)

Integration Parameters

Measured Time:
29/12/2006 � 02/01/2009
Number of images: 16 images
Number of Interferograms: 93 interf

Gamma value = 0.5
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SAR images:
25255 (29/12/06)
26257 (09/03/07) 
27259 (18/05/07) 
27760 (22/06/07)
29764 (09/11/07)
30265 (14/12/07)
31267 (22/02/08)
31768 (28/03/08)
32269 (02/05/08)
32770 (06/06/08)
33271 (11/07/08)
33772 (15/08/08)
34273 (19/09/08)
34774 (24/10/08)
35275 (28/11/08)
35776 (02/01/09)

Interferograms generation

Analysis PS: Deformation Velocity 
Estimation

Analysis of results
We are able to measure all the CR with 
velocity rate of about 5 cm/years.

Geocoding

Unwrapping of the interferograms 
(1) With the selection of some pixels for 
each CR and some “stable areas” like 
building and rocks.
We weren’t able to execute the 
unwrapping because of the noise which 
generate strong aliasing.
(2) With the selection of one pixel for 
each CR (the most luminous, probably 
the exactly CR position)

Analysis of results (1)
Bad results because in this area there is 
too many noise.

Analysis of the results (2)
Good results (see next slides)

Integration Parameters

Measured Time:
29/12/2006 � 02/01/2009
Number of images: 16 images
Number of Interferograms: 93 interf

Gamma value = 0.5

��������		��� $ ����� #��'����� ���

&��������
	��$��������
-@.&��������
	��$��������
-@.



"�������

2�
"�������

2�
 C	��C	�� X
X
 	��#�	��#�

CR7 Reference

CR4
Velo -50.8 mm/yr
Etopo -24.8  m
Gamma 0.570

CR1
Velo -18.7  mm/yr
Etopo -16.4  m
Gamma 0.20

CR6
Velo -22 mm/yr
Etopo -20.7  m
Gamma 0.07

CR5
Velo -14.6 mm/yr
Etopo -3.8  m
Gamma 0.46

CR3
Velo -11.7 mm/yr
Etopo -2.6  m
Gamma 0.80

CR2
Velo -1.1 mm/yr
Etopo -14.6  m
Gamma 0.88
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Serie temporali della deformazione dei CR
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Grazie per l’attenzione


