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Land Parcel Identification System (LPIS) 2 

The Land Parcel Identification System is a fundamental 
part of the Integrated Administration and Control System 
(IACS), aimed at technical implementation of the 
Common Agricultural Policy stipulated since the early 
1990's. 
 

Locating and measuring agricultural surfaces create 
wide-ranging difficulties for farmers who are not 
technically prepared for this task. 
 

The LPIS allows the geographical identification of the 
agricultural parcels both by the administration and  by 
the farmer. 
 

Recently  LPIS systems are no more strictly dedicated  
to support the aid declaration and subsequent control ‘s 
phase, but  this data base is already broadly used by 
other external users.  
 

In fact the reference parcels, together with the 
orthophotos and the attribute information on land use, 
make available  the basic set of components, necessary 
for any land management. decision 
 
                           from: Wikicap - European Commission 



SI
AN

 e
 le

 te
cn

ol
og

ie
 p

er
 l’

os
se

rv
az

io
ne

 d
el

la
 te

rr
a 

Land Eligibility detection using updated 
and multitemporal ortho-imageries  

3 

Piano voli 2007  - 2009 
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Eligible areas detection on single parcels  4 

Example of 
adjustment need 



SI
AN

 e
 le

 te
cn

ol
og

ie
 p

er
 l’

os
se

rv
az

io
ne

 d
el

la
 te

rr
a 

Farm Block consistency - Farm Register and LPIS 5 
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TELAER 
 

Advanced remote sensing system 

6 
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The Architecture System: flight and ground segment 7 

User 

RESULTS 

Scientific and technical 
 requirements 

Requirements analysis & 
mission planning 

Airborne 
remote sensing 

& 
data acquisition 

FLIGHT SEGMENT 

GROUND SEGMENT 

Telaer is an integrated system able to manage entire production chains: 
• Remote sensing mission planning,  
• Data acquisition by a set of advanced sensors operating both in optical and radar 

mode, 
• Final processing, user ready. 
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Flight segment 8 

Engine type: turboprop aircraft 
Wingspan: 12 m 
Length: 11.27 m 
Height: 3.63 m 
Payload: 768 kg 
Maximum operating speed: 340 km/h 
Autonomy:  950 km 

Engine type : turbofan Garret T731 
Wingspan:: 12.03 m 
Length: 14.83 m 
Height: 3.73 m 
Payload: 1361 kg 
Maximum take-off mass : 8310 kg 
Maximum operating speed: ~800 km/h 
Autonomy: ~4000 km 

Learjet 35A 

Partnenavia AP 68TP600 “Viator” 
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The flight segment - Qualified configurations 9 

Learjet 35A 

Optical configuration: 
Multispectral (Daedalus) o Hyperspectral  (Sim.Ga Selex 
Galileo) o Lidar o Zeiss / UltraCam X photogrammetric 
camera 
Multispettrale (Daedalus)  Iperspettrale (Sim.Ga Selex 
Galileo) 

Optical configuration : 
Multispectral (Daedalus) o Hyperspectral (Selex Galileo) 
Zeiss o UltraCam X photogrammetric camera 
Trimble AIC cameras 
 

SAR configuration: 
X SAR  
 

Combined configurations: 
X SAR  
Zeiss o UltraCam X photogrammetric camera 
Trimble AIC cameras 

Partnenavia AP 68TP600 “Viator” 



SI
AN

 e
 le

 te
cn

ol
og

ie
 p

er
 l’

os
se

rv
az

io
ne

 d
el

la
 te

rr
a 

Optical sensors 10 

 Forward Motion Compensation 
(FMC) 

 Focali 153 and 300 mm 
 Formato 23 x 23 cm 
 Esposizione manuale e automatica 
Magazzino per 200 foto 
 Supporto girostabilizzato 

 

Caratteristiche tecniche: 
 Immagini Pancromatriche   17310*11310 pixel 
 Pixel size                                 6 µm 
 Focale                                      100mm 
DImensione immagine         103.9mm*68.4mm 
 Bit immagine output             8/16 
 Risoluzione                             RGB / Near IR 

 

Photogrammetric camera (digital) 
Ultracam Vexcel Xp 

AC Trimble Dual oblique  

Caratteristiche tecniche: 
 Immagini Pancromatriche   8984*6730 pixel 
 Pixcel size                               6 µm 
 Focale                                     100mm 
DImensione immagine        53.90mm*40.39mm 
 Bit immagine output            8 / 16 
 Risoluzione                            RGB 

Photogrammetric camera (analog) 
Zeiss RMK-TOP 15 e TOP 30 
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SAR (Synthetic Aperture Radar) sensor 11 

Telaer System – X band SAR up to  0,5m resolution 

 Antenna with horizontal polarization to 45° 
direction and double function of transmission 
and reception 

 Operating frequency:  
9.35 – 9.75 GHz (X band) 

 Effective band-width:  
50 – 400 MHz 

 off nadir angle range: 20° – 70° 

 peek sidelobe ratio: -26 dB 

 integrated sidelobe ratio: -16 dB 

 Repetition frequency (PRF): fino a 16 kHz 

 Dynamic range: 120 dB 

 Operating height to 8400 m 

 Operating airplane speed 110 – 210 m/s 
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Daedalus multispectral sensor 12 
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SIM-GA hyperspectral sensor 13 

VNIR  
Spectrometer 

SWIR  
Spectrometer 

Spectral Range 400-1000nm 1000 –2450nm 

Spectral Sampling 1.2nm 5.8nm 

Spectral bands 512 256 

Spatial pixels 1024 320 

IFOV per pixel 0.7mrad 1.3mrad 

FOV ±19.8° ±12.04° 

GSD@H=1000m 0.7m 1.3m 

SWATH@H=1000m 700m 425m 

Digital resolution 12 bit 14 bit 

Operating Frame Rate 54 Hz 27 Hz 

Operating Data Rate 54MB/s 4.2MB/s 

Storage Capacity 600GB 

Autonomy 3h  

H/v >26s 
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LIDAR (Light Detection Ranging) sensor 14 
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Remote Sensing Services and Applications 

15 



SI
AN

 e
 le

 te
cn

ol
og

ie
 p

er
 l’

os
se

rv
az

io
ne

 d
el

la
 te

rr
a 

Services and geo-applications 16 

Services  and Applications 

Used Sensors and systems 
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Digital basic orthophoto 17 

Florence – 50 cm spatial resolution
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Digital basic orthophoto 18 

PRODUCT DESCRIPTION 

Spectral bands Visibile (RGB) + NIR

Geometric resolution and pixel dimension  (gsd) cm 50

Radiometric resolution 8 bit for pixel (every band)

Cartographic reference scale 1:10.000

Overlap 60% - 70%

Sidelap 10% - 20%

Residual cloudiness
Standard for agricultural purposes 
≤ 5% (block of acquisition)
≤ 15% (single orthophoto)

Georeferencing UTM/WGS84 [in the prevailing fused one in the area]

Format image Compressed format ECW

Run-time flights From April to August

License Classified to the subjects included in Regulations 
AGEA for the supply of orthophoto
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Digital enhanced orthophoto 19 

Rome – 20 cm spatial resolution
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Digital enhanced orthophoto 20 

PRODUCT DESCRIPTION 

Spectral bands Visibile (RGB) + NIR

Geometric resolution and pixel dimension  (gsd) cm 20

Radiometric resolution 8 bit for pixel (every band)

Cartographic reference scale 1:5.000

Overlap 65% - 75%

Sidelap 35% - 45%

Residual cloudiness
Standard for agricultural purposes 
≤ 5% (block of acquisition)
≤ 15% (single orthophoto)

Georeferencing UTM/WGS84 [in the prevailing fused one in the area]

Format image Compressed format ECW

Run-time flights From April to August

License Classified to the subjects included in Regulations 
AGEA for the supply of orthophoto
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Multi-purpose products 21 

The Vexcel Ultracam X digital camera
(0.4 - 0.9 microns) makes it possible to 
have medium and very high resolution  
survey both in panchromatic and 
mulltispectral mode (from 
blue to near-infrared).

Digital acquisitions makes it possible to 
optiomize the orthophotos production 
times and to return a multi-purpose 
product (color and false colour 
infrared for agriculture and 
vegetation in general). Consolidated 
functions of "pansharpening" 
create natural colour and infrared false 
color images

Digital Image in false colour with inf rared band at 0,5 m spatial 
resolution – farming area mixed sown-pasture-forest

Photo-interpretation for the identif ication of agricultural particels Digital Image in false colour with inf rared band – parcel geo-def inition
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Rollei Camera ortophoto 22 

Terni Urban Area

ROLLEI OBLIQUE CAMERA

VEXCEL PHOTO-CAMERA
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Rollei Camera ortophoto 23 

Terni Urban Area – mosaicking
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Cartography and urban monitoring 24 

Building classification

Ortho-images: Natural color and Infrared 

Digital Surface Model
Cadastrial Cartography

Classification

Product: building recognition
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Fire detection and mapping 25 

Determination of the damage on cadastrial basis, estimation 
of the event entity and natural environmental heritage loss.
Identification and mapping of the different types of damage 
inside of the areas affected by fire, 
using techniques based on photo interpretation and semi-
automatic classification.
Geographic identification of burned areas and their typology 
for assessing the damages. 
Mapping of the vegetation damage and the vegetative 
regrowth using high-definition spectral sensors. Identification 
of the type of woodland and forest, in order to evaluate the 
actual wood surface, in association with damage 
index: the actual loss of heritage and natural landscape could 
be determined. 
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Landfill identification and monitoring 26 
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Thermal maps 27 

151413

Hot water discharge  

Sea Surface Temperature map from Daedalus sensor thermal band
Power plant of Porto Tolle (Po River Delta)

Thermal maps make it possible 
immediate detection of 
anomal discharge into sea and rivers, 
that can be controlled in order to 
identify the nature and quality of 
discharge, by restricting the number 
of inspections.
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SAR applications - Land and risk management 28 

Agricultural land use Flooded area detection
Geometric identification of 
fields and crops features 
(trees, vines).
Identification of 3D 
structures and environmental 
conditions (fields, stone 
walls, soil moisture).



SI
AN

 e
 le

 te
cn

ol
og

ie
 p

er
 l’

os
se

rv
az

io
ne

 d
el

la
 te

rr
a 

SAR applications - Maritime surveillance 
and pollution monitoring 

29 

Oil spill and ship detection  

Identification of oil spill 
and polluting materials from b
oats in coastal waters and 
open sea. 
The oil spills on SAR 
image appear as black spots, 
with contours outlined with 
great precision. 

SAR instrument provides
an efficient way of detecting ships 
in the open
sea and measuring, through wake 
and Doppler
displacement, their speed and 
direction.
Repeated observation can 
contribute to a maritime
surveillance system, 
complementing information on
routes from coastal radars.

Oil spills



SI
AN

 e
 le

 te
cn

ol
og

ie
 p

er
 l’

os
se

rv
az

io
ne

 d
el

la
 te

rr
a 

Hyperspectral applications 30 

Mapping of asbestos cover (Eternit)

Calcite

Chlorite

Illite-Smectite

Illite

Smectite

Soil Composition: clay and carbonates
Classification of agricultural areas (precision farming)

Mapping of landfill mining.
Mineralogical characterization 
of surface (pollutant phases).
Assessment of soil-contamination and 
surface water 

True color map Map of abundance of jarosite and pyrite
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LIDAR applications 31 

urban 3D mapping

Quarry 3D mapping

Landslide mapping

Coastal 3D monitoring
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Advanced Services and Applications 
 

Building Automated Identification and 
Classification 

32 
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Building Automated Identification and Classification 33 
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Building Automated Identification and Classification 34 
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Building Automated Identification and Classification 35 

AC 
2 

AC 
1 

Ortofoto 

Camera 
vexcel 

AC 
1 

AC 
2 
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Building Automated Identification and Classification 36 

IDC Descrizione Valore 

Codice Comune Codice del Comune  G482 

Foglio Numero foglio Catastale 41 

Particella Numero della particella in cui cade l’edificio 3079 

Tipo Edificio Identificazione della tipologia di edificio   Edificio residenziale 

Altre Info Ulteriori Informazioni richieste da AdT   

Note 
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Building Automated Identification and Classification 37 

• No. of floors =8 
 

• Building height = 29,8m 
 

• Type = Residential 
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Advanced Services and Applications 
 

Asbestos Mapping 

38 
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Asbestos Mapping 39 

Daedalus ATM 
Passive multispectral 

scanner 
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Asbestos Mapping 40 
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Asbestos Mapping 41 
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Asbestos Mapping 42 
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Synthetic Aperture Radar SAR 
 

vs 
 

Interferometric Synthetic Aperture Radar 
InSAR 

43 
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Synthetic Aperture Radar - SAR 44 

Learjet 35A 
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Synthetic Aperture Radar - SAR 45 
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Synthetic Aperture Radar - SAR 46 
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Synthetic Aperture Radar - SAR 47 

..assured data around the agronomic year, the illumination (day/night), the weather....  

....the VHR SAR strong advantage!!! 
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Synthetic Aperture Radar – SAR 0,5m 48 

GAEC Standard 3.1- Water stagnation, without evident ditches 

partial harvesting  

late seeding maize 

maize 

Airborne  
0,4m Aug 08  

6 Sept. 08 
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Synthetic aperture radar - SAR 49 

Optical cloud cover: 
SAR Detection capability 

arable 

pasture 

olives and prairies  

olives 

forest paths 

clear cut 
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Synthetic Aperture Radar - SAR 50 

Woodland typologies 

detection capability 
North Italy 

Poplar groves at different density and age: experimental timber farm (biomass production test) 
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Interferometric Synthetic Aperture Radar - 
InSAR 51 
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Interferometric Synthetic Aperture Radar - InSAR 52 
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Interferometric Synthetic Aperture Radar - InSAR 53 
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Interferometric Synthetic Aperture Radar - InSAR 54 
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Interferometric Synthetic Aperture Radar - InSAR 55 
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Interferometric Synthetic Aperture Radar - InSAR 56 
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Interferometric Synthetic Aperture Radar - InSAR 57 
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Interferometric Synthetic Aperture Radar - InSAR 58 
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Interferometric synthetic aperture radar - InSAR 59 
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Advanced Services and Applications 
 

Hydrogeological risk 
 

Mitigation actions  
in agriculture and forestry 

60 



SI
AN

 e
 le

 te
cn

ol
og

ie
 p

er
 l’

os
se

rv
az

io
ne

 d
el

la
 te

rr
a 

Hydrogeological risk: Mitigation actions 61 

61 

Wheat  

Annual grassland 

Satellite 0,5 m 
false colour infrared  

Soil erosion and landslides 
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Hydrogeological risk: Mitigation actions 62 

Soil erosion and landslides 

? 

Loss of fertile soil 
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Hydrogeological risk: Mitigation actions 63 

Soil erosion and landslides 

 maintained terrace  

Non mantenuto  

abbandonato 

Maintained  

Abandoned 

Maintained   
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Hydrogeological risk: Mitigation actions 64 

Wrong or inadequate management of forest areas 

Satellite 0,4 m 
infrarosso falso colore 
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Hydrogeological risk: Mitigation actions 65 

Integration of agriculture and environment sectores and their 
databases 

Statistiche agricole e forestali 
(AGRIT, INFC, Populus) 

Fascicolo aziendale 

Land Parcel Identification 
System 

Carte franosità, erosione, interventi 
difesa suolo, … 
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Hydrogeological risk: Mitigation actions 66 

Soil erosion vs agricultural land use 
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Hydrogeological risk: Mitigation actions 67 

Soil erosion vs agricultural land use 

Hazard maps 
Vs 

 cadastral maps Farm register 
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Hydrogeological risk:  
Mitigation actions in agro-environment 

68 

Land conservation in Italy: 
  

A priority for the correct 
development 


