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1 Scope of the Document 
 
Scope of this document is to provide the COSMO-SkyMed Users with a System Description giving an 
overview of the Constellationôs main characteristics and performances, and is to provide 
COSMO-SkyMed System Users with a SAR Product Handbook giving a detailed description of the 
COSMO SAR Products. 
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2 COSMO-SkyMed Overview 
 

COSMO-SkyMed (COnstellation of small Satellites for Mediterranean basin Observation) is the largest 
Italian investment in Space Systems for Earth Observation. It is a Dual-Use (Civilian and Defence) end-
to-end Earth Observation System aimed at establishing a worldwide service providing data, products 
and services compliant with well-established international standards and relevant to a wide range of 
applications, such as Emergency and Risk Management, Scientific and Commercial Applications and 
Defence Applications. 
 
The system consists of a constellation of four Low Earth Orbit mid-sized satellites, each equipped with a 
multi-mode high-resolution Synthetic Aperture Radar (SAR) operating at X-band and fitted with 
particularly flexible and innovative data acquisition and transmission equipment. 
 
The system is completed by dedicated full featured Ground infrastructures for managing the 
constellation and granting ad-hoc services for collection, archiving and distribution of acquired remote 
sensing data. 
 
The four COSMO-SkyMed satellites have been successfully launched the 8th of June, the 9th of 
December 2007, the 25th of October 2009 and the 6th of November 2010 respectively.  
 
The Constellation started operations in September 2008, with the deployment of the first two satellites 
qualified in orbit. The deployment of the complete constellation onto operations, with four satellites 
qualified in orbit, was completed in January 2011. 
 
COSMO-SkyMed Mission offers today an efficient response to actual needs of Earth Observation 
Market providing an asset characterized by full global coverage, all weather, day/night acquisition 
capability, higher resolution, higher accuracy (geo-location, radiometry, etc.), superior image quality, 
fast revisit/response time, interferometric/polarimetric capabilities and quicker-and-easier ordering and 
delivery of data, products and services. 
 
The system is conceived to pursue a Multi-mission approach thanks to its intrinsic Inter-operability with 
other EO missions and Expandability towards other possible partners with different sensors typologies 
to implement an integrated space-based system providing Earth Observation integrated services to 
large User Communities and Partner Countries (IEM capability).  
 
These features designate COSMO-SkyMed as a system capable to provide ñInstitutional Awarenessò in 
order to make proper decisions in preventing and managing world-wide crisis. 
 
In a Dual-Use environment, particular emphasis has to be put on Dual-Use Mission Planning 
functionality in order to optimize system utilization and fulfilling at the same time different user classes 
needs: an insight into the peculiar characteristics of the COSMO-SkyMed Dual-Use Mission Planning 
and the technical methodology approach to the sharing of System Resources in a Multi-User setting is 
provided. 
 
Following chapters give a quick overview about the COSMO-SkyMed mission objectives and design. 
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2.1 The Mission  

 
The mission objectives of COSMO-SkyMed are related to a space mission having a dual nature (i.e. 
capable to satisfy civilian and defence customers) able to provide on a worldwide basis information and 
services to a number of activities and applications, such as Risk Management Applications, 
Cartography and planning applications, agriculture, forest, hydrology, Geology, Marine domain, 
Archaeology etc. 
 
In particular primary Mission objective is thus to meet Customerôs needs, under economical, schedule 
and political constraints, for a space borne Earth Observation System capable to provide: 

¶ Environmental Risk and Security Management for both civilian Institutional and Defence needs, 
through monitoring and surveillance applications assessing exogenous, endogenous, and 
anthropogenic risks. 

¶ Provision of commercial products and services (e.g. for agriculture, territory management) to 
world-wide civilian user community 

 
In order to reach these objectives the system has been conceived with the following main features: 

¶ It is able to acquire images all over the world in every atmospheric condition during night and 
day, 

¶ It is able to produce a wide number of images with high resolution, accuracy (geolocation, 
radiometry etc.) and quality, 

¶ It is able to produce images for polarimetric and interferometric applications, 

¶ It is able to acquire images with very short revisit and response times according to a specific 
product order.  

Obviously this document will discuss only details relevant to the Civilian Users. 

Indeed COSMO-SkyMed Space Segment, at fully deployed constellation (4 satellites), is capable to 
collect up to 1800 images per day; the Civilian Ground Segment is currently able to archive up to 475 
images per day and to process 200 level 1C/1D products per day. Obviously the Ground Segment 
capacity can be scaled in order to fully exploit the constellation capacity when needed. 

In order to supply data for a wide variety of application that range from cartography to emergency 
response the SAR payload has been designed to acquire a scene in three different modes according to 
the image area and the resolution that can be obtained: 

¶ SPOTLIGHT, high resolution and small image area; 

¶ STRIPMAP (HIMAGE and PING-PONG), medium resolution and medium image area; 

¶ SCANSAR (WIDE and HUGE REGION), lower resolution and large image area. 

 

the following picture (Fig. 1) are sketched the swath and resolution for each acquisition mode. 
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Figure 1 ï The acquisition modes of COSMO-SkyMed sensor 

 
The constellation consists of 4 medium-size satellites, each one equipped with a microwave high-
resolution synthetic aperture radar (SAR) operating in X-band, having ~630 km access ground area. 
 
The orbit characteristics are summarized in the following table. 
 

Orbit Type SSO 

Inclination 97.86° 

Revolutions/day 14.8125 

Orbit Cycle 16 days 

Eccentricity 0.00118 

Argument of Perigee 90° 

Semi Major Axis 7003.52 km 

Nominal Height 619.6 km 

LTAN 6:00 A.M. 

Number of Satellites 4 

Table 1 - Orbit characteristics 

 
In nominal conditions, the four satellites are in the same orbital plane and currently positioned as 
depicted in the following figure: 
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Figure 2 - COSMO constellation configuration 

 
The nominal (full sized) constellation orbiting configuration is conceived to achieve the best compromise 
among cost and performance, providing a global Earth access at constellation level of few hours, with at 
least two opportunities in one day to access the same target site on the Earth under different observing 
conditions (incidence angle). 
Furthermore, it has been decided to put satellites CSK2 and CSK3 at 67.5 ° each other in order to reach 
a ñone day interferometryò configuration with minimal impacts on revisit time, in this way allowing to 
actuate whenever necessary an interferometry mission at one day  (so called ñTandem Like ñ 
configuration). 
 
The orbit of the COSMO satellites is controlled by the mission control team that is located in the Fucino 
station (Italy). All 4 satellites are positioned on the same orbit, as described above, and this orbit is kept 
within an orbital tube that guarantees a position within +/- 1 Km from a reference ground track. 
 

2.2 The Satellite 

The satellite complete architecture consists of the subsystems and payloads briefly summarized below: 

¶ Integrated Control Subsystem (ICS), which is the controlling system on board the spacecraft for 
the collection and distribution of information (commands, telemetry, on board data, and timing) 
and for the supervision of COSMO-SkyMed Bus and Payload subsystems 

¶ Telecommands Protection System (TPS) which provides on-board decryption of the 
Telecommands received from ground 

¶ Telemetry Tracking & Command (TT&C), which provides the two-ways S-band communication 
links between the satellite and the TT&C Ground Station 

¶ Electric Power Subsystem (EPS) which is composed of Solar Array wings, the drive motors to 
orientate the Solar Array wings, a Power Control Unit, the battery cells, the Current Unit Sensor 
and the SAR Antenna power supply 

¶ Propulsion Subsystem (PRP) which includes thrusters, arranged in independently operable 
branches, the propellant and the pressurant which are stored in a common tank 

¶ Thermal Control Subsystem (THC) which consists of physical elements that insulate the 
external surfaces of the satellite, heat pipes and thermal doublers to spread the heat load to be 
dissipated, radiator panels, and automatic electrical heaters placed under ICS control 

¶ SAR payload, an X-band radar operating in multi-resolution, multi-polarizations on a wide area 
access region, equipped with a fixed antenna with electronic scanning capabilities and 
implements many measurement operative modes for acquiring images and performing the 
internal calibration 

¶ Payload Data Handling and Transmission (PDHT), managing all the Data handling and 
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Transmission of the Science Data generated by the SAR payloads on-board COSMO-SkyMed 
satellites. It includes all the necessary interfaces for acquiring telecommands and ancillary data 
from ICS and for storage, formatting, encryption and ground downlink of the science data from 
the SAR instrument 

 
The satellite benefits from an extensive heritage coming from other synergetic and strategic programs 
developed in the Italian context: the platform is derived from the reconfigurable multi-application 
platform PRIMA, and the SAR P/L directly derives from SAR2000 technological programme. 

The platform architecture has been conceived to monitor each on-board equipment, to collect and 
distribute data to all the satellite unit, to receive and decrypt telecommands sent from the ground, to 
control the attitude and the orbit manoeuvres and for the transmission of satellite telemetries and the 
images to the ground stations. One of the main characteristics of the platform is its agility since it makes 
possible acquisitions in left and right looking allowing to extend the access area of the System. This can 
be obtained by an attitude manoeuvre. The nominal side looking mode is the right looking.  

The following Errore. L'origine riferimento non è stata trovata. shows the COSMO-SkyMed satellite 
in fully deployed configuration and in ñstowedò configuration, i.e. when it is mounted in the launcher. 

 

   

Figure 3 - SAR Satellite (Deployed and Stowed Configurations) 

 

2.3 The SAR 

The COSMO - SkyMed satellite main payload is an X-band, multi-resolution and multi-polarisation 
imaging radar, with various resolutions (from 1 to 100 meters) over a large access region. It is equipped 
with a fixed antenna, having electronic steering capabilities that can manage a large number of 
operative modes for the image acquisition and for internal calibrations. 

The nominal incidence angles (where the system grants the image quality requested) vary between 20° 
and 59°. The access area can reach 630 km. 

In the following paragraph the SAR is described in further details, with special regards to its acquisition 
mode and beams geometrical characteristics. 
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2.3.1 SAR instrument acquisition mode characteristics 
 
The sensor imaging operating modes are: 

Spotlight Mode, in which the antenna is steered (both in the azimuth and the elevation plane) during 
the overall acquisition time in order to illuminate the required scene for a time period longer than the one 
of the standard strip side view, increasing the length of the synthetic antenna and therefore the azimuth 
resolution (at expense of the azimuth coverage). In such configuration the acquisition is performed in 
frame mode, hence it is limited in the azimuth direction due to the technical constraints deriving from the 
azimuth antenna pointing. The implementation allowed for this acquisition mode is the Enhanced 
Spotlight. In the Enhanced Spotlight mode, the spot extension is achieved by a antenna electronic 
steering scheme requiring the centre of the beam steering to be located beyond the centre of the 
imaged spot, thus increasing the observed Doppler bandwidth for each target. Such mode is 
characterized by an azimuth frame extension of about 10 Km, a range swath extension about 10 Km, 
PRF values ranging from a minimum of about 3 kHz to a maximum of about 4 kHz, allowed chirp 
duration in the range [70, 80] microseconds (depending on specific access area. Find here below an 
example of Enhanced Spotlight mode acquisition with the relevant characteristics briefly summarized. 

 

Figure 4 ï Spotlight mode 

 
Stripmap Mode, which is the most common imaging mode (similar to ERS mission one), obtained by 
pointing the antenna along a fixed direction with respect to the flight platform path. The antenna footprint 
covers a strip on the illuminated surfaces as the platform moves and the system operates. The 
acquisition is virtually unlimited in the azimuth direction, except for the limitations deriving from the SAR 
instrument duty cycle (about 600 seconds, allowing a strip length of 4500+ km). Two different 
implementation of this mode are foreseen: the Himage and the PingPong. In the Himage mode, the 
radar Tx/Rx configurations are time invariant, allowing receiving from each ground scatterer the full 
Doppler bandwidth allowed by the azimuth aperture of the antenna beamwidth. The Himage is 
characterized by a swath width of about 40 km, an azimuth extension for the standard product (square 

SPOTLIGHT 

Resolution (m) 1 

Scene size (Km) 10 x 10 

Polarization 
(T/R) 

SINGLE, 

HH or VV 

Incidence 
angles (deg) 

20.0 ï 59.5 
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frame) about 40 Km (corresponding to an acquisition of about 7 sec), PRF values ranging from a 
minimum of about 3 kHz to a maximum of 4 kHz, a chirp duration in the range [35, 40] microseconds, a 
chirp bandwidth accommodated along range on the basis of the required ground resolution, spanning 
from about 65 MHz at the far range  to about 140 MHz at the far range. The PingPong mode 
implements a strip acquisition by alternating a pair of Tx/Rx polarization across bursts (cross-
polarization) obtained by mean of the antenna (which may be adjusted to be different on transmit and 
on receive). The acquisition is hence performed in strip mode alternating the signal polarization between 
two of possible ones i.e. VV, HH, HV and VH. In this polarimetric burst mode only a part of the synthetic 
antenna length is available in azimuth and consequently the azimuth resolution is reduced. This mode is 
characterized by a swath width value of about 30 km, an azimuth extension for the standard product is 
about 30 Km (square frame) corresponding to an acquisition of about 6 sec, PRF values ranging from a 
minimum of about 3 kHz to a maximum of about 4 kHz, a chirp duration fixed at 30 microseconds. Find 
here below an example of STRIPMAP mode acquisition with the relevant characteristics briefly 
summarized.  
 

  

 Figure 5 ï Stripmap mode 

 
ScanSAR Mode, which allows larger swath in range with respect to the Stripmap one, but with a less 
spatial resolution, obtained by periodically stepping the antenna beam to neighbouring sub-swaths. 
Since only a part of the synthetic antenna length is available in azimuth, the azimuth resolution is hence 
reduced. In such configuration the acquisition is performed in adjacent strip mode, hence it is virtually 
unlimited in the azimuth direction, but for the limitations deriving from the SAR instrument duty cycle that 
is of about 600 seconds. The two different implementation are allowed for this acquisition mode are 
WideRegion and HugeRegion. In the WideRegion mode the grouping of acquisition over three adjacent 
subswaths allows achieving ground coverage of about 100 Km in the range direction. The azimuth 
extension for the standard product is about 100 Km (hence envisaged for the origination of a square 
frame) corresponding to an acquisition of about 15.0 sec. This mode is characterized by PRF values 
ranging from a minimum of about 3 kHz to a maximum about 4 kHz, a chirp duration in range [30, 40] 
microseconds, a chirp bandwidth accommodated along range on the basis of the required ground 

 
STRIPMAP 

HIMAGE 
STRIPMAP 
PING PONG 

Multi-look 
resolution 

(m) 
5 20 

Scene size 
(Km) 

40 x 40 30 x 30 

Polarization 
(T/R) 

SINGLE, 

HH or VV or 
VH or VV 

ALTERNATING, 

HH/VV or 
HH/HV or 

VV/VH 

Incidence 
angles 
(deg) 

18.0 ï 59.8 18.86 ï 59.49 
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resolution and spanning from about 30 MHz at the far range to about 90 MHz at the far range. In the 
HugeRegion mode the grouping acquisition over up to six adjacent subswaths allows achieving ground 
coverage of about 200 Km in the range direction. The azimuth extension for the standard product is 
about 200 Km (hence envisaged for the origination of a square frame) corresponding to an acquisition 
of about 30.0 sec. This mode is characterized by PRF values ranges from a minimum of about 3 kHz to 
a maximum of about 4 kHz.Find here below an example of SCANSAR mode acquisition with the 
relevant characteristics briefly summarized. 

 

 

 Figure 6 ï ScanSAR mode 

 

2.3.2 SAR beams geometrical characteristics 
 
The COSMO-Sky-Med SAR, as already described, supports the following imaging modes: 
 

- SPOTLIGHT2 (ENHANCED_SPOTLIGHT) 
- STRIPMAP HIMAGE 
- STRIPMAP PINGPONG 
- SCANSAR WIDE REGION 
- SCANSAR HUGE REGION 

 
Details of the single beams are in the following tables. Note that these beams are available both in 
Right-looking that in Left-looking mode. Number are given for off-nadir angles. 

 
SCANSAR 

WIDE 
SCANSAR 

HUGE 

Multi-look 
resolution 

(m) 
30 100 

Scene size 
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100 x 100 200 x 200 

Polarizatio
n (T/R) 

SINGLE, 
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Incidence 
angles 
(deg) 
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Figure 7 ï COSMO-SkyMed beams
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2.4 The Ground Segment 

 
The Ground Segment is responsible for the operations and control of the entire system including the 
generation and dissemination of the final products. It is composed of: 

¶ the Core ground Segment, including Satellite control facility, TT&C, Internal Communication 
Network, Flight Dynamics System 

¶ Mission planning and control centre, including Mission planning facility (CPCM) 

¶ Receiving, processing and archiving centres, including Processing and archiving facility, 
Satellite data receiving stations, Data exploitation, Calibration & validation, Data distribution 

¶ Communication infrastructure including Terrestrial links 

¶ Remote Ground Stations, including External TT&C Network, Satellite data receiving stations 

¶ Mobile Acquisition and Processing Stations 

¶ Fiducial Network, which provides GPS ephemeris and correction data necessary to improve 
precision in Precise Orbit Determination (POD) 

 
An Integrated Logistics and Operations Segment (ILS&OPS) includes all necessary operations & 
logistic resources and services required for operating the space segment throughout the whole system 
lifetime 
 
Following chapters describe the CPCM, the Civilian User Ground Segment (C-UGS), the Receiving 
Stations and the Calibration Facility, that may be of interest to Users. 

2.4.1 CPCM 
 
The so called Centro Pianificazione e Controllo Missione (CPCM) is the Ground Segment Element of 
the ñCentro Gestione Sistemaò (CGS) in charge of producing a conflict-free mission plan of activities for 
the near future time span, which achieve the user acquisition requests and optimise the system 
performances. 
 
The CPCM receives the Programming Requests, at different priority levels, generated from different 
typologies of users at national and international levels. The CPCM evaluates the system and operative 
constraints in order to identify possible conflicts arising among all the Programming Requests in terms 
of system resource usage, including the on-board resources and constellation orbital dynamics data 
provided by the CGS, then archives the requests. 
 
The CPCM provides the capabilities to generate the Mission Plan, on the basis of the Programming 
Requests received taking into account as input data:  

¶ mission constraints (e.g. resource availability status),  

¶ operative modes (routine, crisis, very urgent) 

¶ system configuration data. 
 

2.4.2 C-UGS 
 
The C-UGS (Civil User Ground Segment) is the Ground Segment Element part in charge to handle, 
overall, the Payload Data acquires from SAR sensors, according to User Request. The main functions 
are: 

¶ Interfacing the users to offer access to COSMO-SkyMed products and service (catalogue 
consultation, requests of products processing from data, processing of new data acquisitions, 
etc) 

¶ Split User Requests in their main components and handle the relevant workflow (Acquisition, 



 

 

 

 
 

COSMO-SkyMed Mission 

and Products Description 

Doc. N°. : ASI-CSM-PMG-NT-001 

Date  : 31 May 2016 

Rev.   : Issue 2 

Pag.  : 17 of 151 

PROGRAMMA COSMO-SkyMed 

 

17 

 

Processing and Distribution) 

¶ Provides requests feasibility analysis, ranking of priorities and priority harmonization among 
partners; 

¶ Receive payload data from satellite X-band downlink; 

¶ Receive and process support data necessary for data processing and image geo-location (e.g. 
from GPS ground fiducial network); 

¶ Perform Production Management in terms of: 
o Generation of SAR image products, 
o Cataloguing and archiving of products and raw data 

¶ Distribute products to users 

¶ Ensure Interoperability with other Partner UGS in order to export / import products, submitting 
and accepting requests; 

¶ Provide Mobile Acquisition and Processing Stations (MAPS Station). 

¶ Ensure expandibility and multi mission capability to cope with increased capability and/or other 
mission/sensors. 

 
The only C-UGS currently operational is the Italian one (IC-UGS), that is located within the Matera 
Space Center. 
 

2.4.3 Receiving Stations 
 
All the acquisitions done by the 4 COSMO-SkyMed satellites are either downlinked in near-real-time if 
the acquisition is made within the visibility cone of a receiving antenna (passthrough mode) or are kept 
in the on-board memory and downlinked to the first available downlink station. 
 
Currently the COSMO-SkyMed Ground Segment is composed by 3 Receiving Stations, that allow to 
downlink the satellitesô memory in the shortest timeframe. The 3 Stations are: 

¶ Matera, Italy 

¶ Kiruna, Sweden 

¶ Cordoba, Argentina 
 
Kiruna and Cordoba are called Remote Terminals. From there the data downlinked are immediately 
transferred to the IC-UGS of Matera, where all the Civilian acquisitions are archived and from where 
products are generated and disseminated. 
 
In case there is a User willing to receive COSMO-SkyMed images directly to his antenna, he should 
contact ASI or the Exclusive Commercial Reseller of COSMO-SkyMed data (e-GEOS) and verify what 
are the available technical solutions and related costs. 
 
 

2.4.4 System Calibration 
 
The System Calibration functions are conceived to support the in-flight performance verification, in-flight 
characterization and calibration of the SAR instrument (during system commissioning, as well as 
throughout the lifetime of the system, either periodically or to cover specific needs or events). The 
Calibration Functions are performed both on-board the satellites and on-ground, the latter by means of: 

¶ SAR Engineering Calibration Facilities (SECF)  

¶ External calibrators 

¶ Calibration sites 
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The focal point of the System Calibration Functions are the SAR Engineering Calibration Facility and the 
Satellite Manufacturer, which goal is to undertake the activities of Instrument characterisation, 
calibration, and verification with respect to: 

¶ image quality 

¶ instrument pointing 

¶ data geolocation 
 
In order to achieve these goals, the SECF functions are actually strictly coordinated with the Exploitation 
Functions. 
 
The SAR Engineering Calibration Facility (SECF) (as well as the Satellite Manufacturer) is involved in 
the calibration operations. The first has the role to manage all the calibration operations and to monitor 
the image quality while the latter to implement the corrective actions eventually implied by SECF 
monitoring results affecting the Satellite, Payload or On Ground configurations. 
 
The main outputs of SECF consists in: 

¶ generation of the calibration data which is then distributed to all GS 

¶ regular activity reports which summarise the on-board instrument performance. In case of 
instrument anomaly, the SECF will have the necessary investigation tools to analyse instrument 
data and to support the Satellite Manufacturer providing all data and information needed for the 
generation of the SAR Payload correction parameters (including beam mode table parameters 
and processing parameters) 
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3 System Performances 
 
Key performances of COSMO-SkyMed are: 
 

¶ Worldwide accessible area starting from the first deployed satellite, in order to acquire and 
furnish data on the entire earth 

¶ Capability to acquire, during the orbital cycle, a specific site with at least 2 very different 
incidence angles, on the same side of the orbital plan 

¶ Revisit time of the constellation lower than 12 hours 

¶ Constellation average daily acquisition capability of 1800 images acquired in a 24 hours moving 
window (75 Spotlight plus 375 Strip or ScanSAR for each satellite) 

¶ Constellation peak daily acquisition capability of 10 minutes of continuous operation in Stripmap 
or ScanSAR modes or alternatively 20 spotlight images 

¶ Capability to deliver the image product required by the user within 72 hours (when the system is 
working on a H24 scenario) 

¶ Capability to acquire interferometric image couples with a time separation of one day (tandem-
like configuration)  

¶ SAR Products suite composed by 5 ñstandardò products levels and 7 types of product ñhigherò 
product levels obtained by a post processing of the standard products (e.g. coregistration or 
speckle filtering), with a spatial resolution ranging from 1 m up to 100 m, a radiometric accuracy 
of 1 dB and a localization error on ground better than 15 m 

¶ System Operational Lifetime of 15 years, with a satellite nominal lifetime of 5 year. 
 

3.1 Archive and Product Capability 

COSMO-SkyMed Data Archives and Products processing capabilities have been basically conceived 
and architecturally implemented as  ñmodularò features, able to satisfy both actual Dual Use foreseen 
needs and future ones, thanks to the concept of Scalability embedded in the system architecture. 
As previously described the Scalability concept is part of interoperability, expendability and multi 
mission/multi sensor (IEM) capabilities, ad is based on the COSMO-SkyMed capability to vary its 
configuration to satisfy new needs, adding (or deleting)  ócopiesô of blocks already part of the system, 
and configuring it properly (e.g. adding other archiving or processing units). 

On the basis of the actual envisaged Users daily needs and the relevant daily volume of payload data 
sensed by the entire constellation and down-linked to ground, the following raw daily data volume has 
been taken into account concerning the actual data archives dimensioning: 
 

IMAGE TYPE IC-UGS 

NARROW FIELD 175 

WIDE FIELD 300 

TOTAL DATA VOLUME / UGS 475 

Table 2 ï Data Volume 

 
The data archives have been structured in three hierarchical levels: 

¶ On-line data (7 days) 

¶ Near-on-line data (6 months) 
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¶ Off-line data (15 years) 
 
The System daily products number at IC-UGS is 200 for levels 1C/1D, higher for lower product levels. 
 
Any future needs shall be satisfied by the embedded scalability of the system, upgrading both data 
archives and processing chains as required by the User needs. 
 

3.2 Time Performances 

Three different System operative modes have been defined (called routine, crisis and very urgent) 
allowing to respond to different needs in term of required programming latency.  
 

¶ In the first mode (routine) the requests of the users pertaining image acquisitions are planned 
and sent to the constellation once a day.  

¶ In the second mode (crisis) this operation is done twice a day. 

¶ The third mode (very urgent) is asynchronous, allowing the servicing of an image acquisition 
request with the minimum possible latency. 

 
The system is capable to satisfy a User Request (ability to deliver the image product required by an End 
User in a timely manner) which in the case of the first level of SAR standard products (not derived from 
spotlight mode acquisitions) is within 72 hours for the system working in routine mode (acquisition plan 
uploaded once a day), 36 hours for the crisis mode (acquisition plan uploaded twice a day) and 18 
hours for very urgent mode (acquisition plan uploaded asynchronously). 
 
Only the Italian Government Authorities are in charge to require a change of System Modes (i.e. 
Routine, Crisis, and Very Urgent) or to require specific services, such as the imposition of veto on the 
acquisition over specific areas. 
 
More in general, the time performances of the constellation are defined on the basis of the following four 
definitions: 

¶ reaction time: time span from the User request acceptance and Deposit at the IC-UGS to the 
SAR image acquisition; 

¶ information age: from the SAR image acquisition to the product availability at the IC-UGS (data 
latency); 

¶ response time: is the sum of the reaction time and the information age; 

¶ revisit time: time span between two consecutive acquisitions over the same target. 

The delivery time is not considered in the Response Time. 
 
Following table reports the values to be considered for the above times (values are referred to routine 
operative conditions): 
 

 1 satellite 2 satellites 3 satellites Full constellation 

Information age 12 h 12 h 12 h 12 h 

Response Time 110 h 90 h 85 h 72 h 

Revisit time 65 h 40 h 35 h 12 h 

Table 3 ï Timing performances of the COSMO-SkyMed constellation 
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Please note that these values refer to routine (nominal) operational status, and that they are worst case 
foreseen values on the overall globe, while actual values depend upon site coordinates, active ground 
segment, constellation configuration, operational mode etc.  
 
As an example the values of the Revisit Time are reported in the next table in the 90% of the cases: 

 1 satellite 2 satellites 3 satellites Full constellation 

Revisit time 24 h 13 h 12 h 11 h 
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4 COSMO-SkyMed SAR Products Overview 
 
This chapter, after a brief summary of the  COSMO-SkyMed SAR Imaging Modes, describes  the three 
major classes of COSMO-SkyMed SAR products and the related products tree. 
 

4.1 The COSMO-SkyMed SAR imaging Modes 

 
 

 
 
 

Figure 8 ï COSMO SAR Acquisition Modes 
 
 
 
The COSMO-SkyMed SAR instrument can be operated in different beam which include:  

¶ SPOTLIGHT (mode 2 and mode 1) (Note: mode 1 is for Defence use only and is not further 
described) 

¶ STRIPMAP (HIMAGE and PINGPONG) 

¶ SCANSAR (WIDE REGION or HUGE REGION) 
 
The characteristics of SAR measurement modes are briefly delineated hereafter: 

¶ SPOTLIGHT, allowing SAR images with spot extension of 10x10 km
2
 and spatial resolution 

equal to 1 m (Spotlight-2); 

¶ STRIPMAP HIMAGE, achieving medium resolution, with 40 km swath extension  and a spatial 
resolution of 3 m

 
single look (5 m multi look); 

¶ STRIPMAP PINGPONG, achieving medium resolution, with two radar polarizationôs selectable 
among HH/VV, HH/HV, or VV/VH, a spatial resolution of 20 meters on a 30 km swath; 

¶ SCANSAR WIDE and HUGE REGION, achieving lower resolution radar imaging with large 
swath extension selectable from 100 km (WIDE REGION) to 200 km

 
(HUGE REGION), and a 

spatial resolution selectable from 30 m to 100 m (in both cases multi-looked)
 

 
The common quality parameters of all the SAR products are: 

¶ PSLR  -22 dB 

¶ ISLR  -12 dB 

¶ Azimuth Point Target Ambiguity  -40 dB 


































































































































































































































































