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# - ele. | reality selection | = real world objects
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- graphical:
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-textual ‘ (ovss, conceptil
INTERLIS, EXPRESS form alisr)
X
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practical
Tools

- text {prose)

- maps

- fealure catalogues
- card files

- efe.

- graphical:
EBD; UML
- textual:
INTERLIS, EXPRESS

real world

theoretical
Tools

description
by natural
language

| reality selection | = real world objects

conceplual

" description technique
{basis: concepiual
formalism)

conceptua

(data model)
(system-independent) | + constrainis

| schema |= classes + altributes +
+relationships

- dala desripticon language
of system _X*, SQL

A

1—' logical description tech.

logical schema

not needed for transfer (GIS configuration)

- map logical elements o - —
internal data structures and " physical description
pointers {GIS automatic) il technique, compifer,

encoding rufes

- transfer standard
(INTERLIS rutes) 3

physical schema
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Photo# Camera Focal Length (mm) FormatW 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_point
type="DEM_model.Orientation_Info.Img_point"
substitutionGroup="gml._Feature"/>
<xsd: complexType name="DEM_model.Orientation_Info.Img_point">
<xsd:complexContent>
<xsd:extension base="gml:AbstractFeatureType">
<xsd:sequence>
<xsd:element name=" name">
<xsd:simpleType>
<xsd:restriction base="xsd:normalizedString">
<xsd:maxLength value="20"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>

<xsd:element name=" img_coord "type="DEM_model.dem_imgcoord"/>

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

<xsd:.element name=" sigma_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_parameter
type="DEM_model.Orientation_Info.Camera_Camera_para meter"
substitutionGroup="gml._Feature"/>
<xsd:complexType
name="DEM_model.Orientation_Info. Camera_Camera_parameter ">
<xsd:complexContent>
<xsd:extension base="gml:AbstractFeatureType">
<xsd:sequence>
<xsd:element name="  parameter "
type="gml:ReferenceType">
</xsd:element>

<xsd:element name=

camera "
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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Dx vs II)Taria Dx vs II)Tacqua
Stazioni M max M ax
A 66% 7%
B 94% 94%
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at.+b+ Acos(wyeart i )+ BSin(Vl/yearti )+ Ccos(l/»mmti )+ Dsin (w smontil

Statistiche (mm) Pendolo C5 Pendolo C43
Minimo -1.1 -0.9
Massimo 1.0 11
Intervallo di 2.1 2.0
variazione

Dev. St. 0.2 0.3

)



#

at.+b+ Acos(wyeart i )+ BSin(Vl/yearti )+ Ccos(l/»mmti )+ Dsin (w smontil

$
-EH

Statistiche (mm) Pendolo C5 Pendolo C43
Minimo -1.1 -0.9
Massimo 1.0 11
Intervallo di 2.1 2.0
variazione

Dev. St. 0.2 0.3

)
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Statistiche (mm) GPS B GPSC

Minimo -2.3 -1.6
Massimo 1.5 1.8
Intervallo di variazione 3.8 3.4
Media 0.1 -0.1
Dev. St. 0.5 0.6
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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) ( W

31267 (22/02/08)

31768 (28/03/08) Interferograms generation

32269 (02/05/08) L J |

2232 ﬁ??ﬁg?ﬁgﬁi Unwrapping of the interferograms \
33772 (15/08/08) (1) With the selection of some pixels for
34273 (19/09/08) each CR and some “stable areas” like

gggg ggﬁ%g; building and rocks.

35776 (02/01/09) We weren't able to execute the
;/ unwrapping because of the noise which
generate strong aliasing.

é h (2) With the selection of one pixel for

Analysis PS: Deformation Velocity each CR (the most luminous, probably
Estimation Qe exactly CR position)

- J
Integration Parameters ~
Measured Time: 4 ) Analysis of r(_asultg Q) _
20/12/2006  02/01/2009 _ Bad results because in this area there is
Number of images: 16 images Geocoding too many noise.
Number of Interferograms: 93 interf J

- J
Gamma value = 0.5 ~

é N Analysis of the results (2)

Analysis of results Good results (see next slides)

We are able to measure all the CR with )

velocity rate of about 5 cm/years.

(. J
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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) ( W

31267 (22/02/08)

31768 (28/03/08) Interferograms generation

32269 (02/05/08) L J |

2232 ﬁ??ﬁg?ﬁgﬁi Unwrapping of the interferograms \
33772 (15/08/08) (1) With the selection of some pixels for
34273 (19/09/08) each CR and some “stable areas” like

gggg ggﬁ%g; building and rocks.

35776 (02/01/09) We weren't able to execute the
;/ unwrapping because of the noise which
generate strong aliasing.

é h (2) With the selection of one pixel for

Analysis PS: Deformation Velocity each CR (the most luminous, probably
Estimation Qe exactly CR position)

- J
Integration Parameters ~
Measured Time: 4 ) Analysis of r(_asultg Q) _
20/12/2006  02/01/2009 _ Bad results because in this area there is
Number of images: 16 images Geocoding too many noise.
Number of Interferograms: 93 interf J

- J
Gamma value = 0.5 ~

é N Analysis of the results (2)

Analysis of results Good results (see next slides)

We are able to measure all the CR with )

velocity rate of about 5 cm/years.
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CR1

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

CR4

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

CR6

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

CR2

Velo -1.1 mm/yr
Etopo -14.6 m
Gamma 0.88

CR7 Reference

CR3

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

CR5

Velo -14.6 mm/yr
Etopo -3.8 m
Gamma 0.46
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Serie temporali della deformazione dei CR

displacement [cm]

—a—CR_ 3
—a+—CR 4
—a—CR 5
—¥—CR_6
--a--CR 4
--e- -CR 1
—e—CR1

12.00
10.00 o
A
8.00 e
L2 lﬁ
® - Lo Y e L,
i A
6.00 |
I ['
) "
2.00 A= W‘
o_oo{%

dic- ene- feb- mar- abr- may- jun- jul- ago- sep- oct- nov- dic- ene- feb- mar- abr- may- jun- jul- ago- sep- oct- nov- dic- ene-
o6 07 O7 07 O7 07 O7 O7 O7 O7 07 O7 O7 08 08 08 08 08 08 08 08 08 08 08 08 09

date
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