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Spot Image Response to the GEOSS AIP-2 CFP

1 Overview

The proposed contribution of Spot Image to the GEOSS AIP Phase 2 is on the Disaster Societal Benefit Area. The contribution focuses on Catalogue domain and on Sensor WEB domain. The Catalogue domain will be supporting by ESA (Fedeo clearinghouse project) with a particularly attention to the collections and services description linked to a product catalogue. The Sensor Web domain will consist to implement services such as Sensor Planning Service, Web Coverage Service and Web Coverage Transformation Service.
2 Proposed Contributions

Spot Image takes part in various programmes related to the Disaster SBA. Our principal role on such projects is to provide Earth observation imagery more readily available. We are contributing on two major programmes:

· International Charter on Space and Major Disasters for natural or industrial disasters (www.disasterscharter.org),
· UNOSAT the humanitarian aid programme for development and reconstruction (http://unosat.web.cern.ch).
Based on our daily operational involvement on such a project, we have a great experience on the effort to be done in order to provide the right data to the decision marker for decision support. 

The mains bottlenecks identified so far are on the capability to discover the archive and/or to acquire data in a multi mission context. These bottlenecks are due to the lack of interoperability of products catalogue and services. Other bottleneck resides on the capability to process quickly the data and particularly at the start point of the processing chain. 80 % of the product is delivered with a poor geometric level and the user has to geo-process first the data before to obtain EO data ready for GIS (Earth and ground corrected). 

All bottlenecks should be envisioned to be reduced by using the OGC services, nevertheless it’s crucial to better known where, when and what we have to deploy. The Pilot will be a very important event to discuss and define scenario with other participants.
2.1 Societal Benefit Area Alignment and Support

With initiative such as Disaster Charter, it is now fully demonstrated that not only weather satellite should have a strong commitment on warning and monitoring disaster system. A lot of Earth Observation satellites are involved on the activity. For instance Spot Image is providing data and acquisition tasking capability service from SPOT, Formosat2 and Kompsat2.   
Nonetheless, despite the increasing number of EO satellites, such of assets should not be use for all the Disaster activity. The EO sensor has to be used in conjunction with other sensor such as In Situ or weather satellite. There is a strong need to better integrate all the sensors.

Typical scenario with EO sensors:

The needs that the EO satellite should fulfill are:

· during a disaster: 
· quickly locate affected areas and map damage 
· gather information about the disaster and consolidate it to ensure an efficient response 
· support organization to optimize humanitarian aid missions 
· before and after the event 
· update disaster preparedness plans with newly identified hazard zones and emergency response plans 
· improve disaster prediction and simulation models through lessons learned 
The services and products from EO sensors are:

· disaster planning databases
· up-to-date digital basemaps generated from high-resolution optical orthoimages, radar images and DEMs
· updated land-use/land-cover maps and hazard maps 

· disaster and post-disaster databases
· urgent and priority tasking of EO Sensor

· rush delivery of images (< 24 h)
· urgent detection of disaster-hit areas after acquisition of disaster images
· detailed damage mapping after acquisition of post-disaster images.

On the following table, we propose a link with the possible existing OGC Web Service that could be used.

	Items
	OGC Web Services

	during a disaster
	

	quickly locate affected areas and map damage 
	CSW/WMS/WFS

	gather information about the disaster 
	WCS/WFS

	support organization to optimize humanitarian aid missions 
	WMS

	before and after the event 
	

	update disaster preparedness plans with newly identified hazard zones and emergency response plans 
	GML/GMLJP2

	improve disaster prediction and simulation models 
	WPS

	EO sensors Services
	

	disaster planning databases
	

	up-to-date digital basemaps generated from high-resolution optical orthoimages, radar images and DEMs
	WCS-T

	updated land-use/land-cover maps and hazard maps 
	WCS-T/WFS-T

	disaster and post-disaster databases
	

	urgent and priority tasking of EO Sensor
	SPS

	rush delivery of images (< 24 h)
	SOS/WCS/WCTS

	urgent detection of disaster-hit areas after acquisition of disaster images
	WCS and WPS

	detailed damage mapping after acquisition of post-disaster images
	WCS and WFS


The table describes only the EO part, the AIP Phase 2 will be used to build a link with other resources such as In Situ. This is one of the weak point of the current Disaster Charter initiative where the In Situ data are not really integrated within the processing chain.
2.2  Component and Service Contributions

All the components related to the catalogue level will be made on the conjunction and with the support of the ESA FedEO EO Community Clearinghouse project. The components will consist on an access to a product catalogue compliant with CSW 2.0 ebrim profile, an access to the collection and associated services with possible access to a description of the sensors. The collection and services will be described by using the CSW CIM extension package for ebRIM [OGC 07-038]
The other services will consist to SPS, WCS, and WCTS. All the services will offer access to SPOT2, SPOT4, SPOT5, Formosat2 and Kompsat2 sensors.

2.2.1 Sensor Planning Service (SPS) 

The SPS was developed based on the new 1.1 version currently under development by different OGC members. This new version greatly simplifies the development of an SPS, especially since an open source library will be provided freely by Spot Image and UAH in order to help for the implementation of the EO-SPS specification by other data providers.

The SPS developed for OWS-5 provided full functionality including generating detailed feasibility reports based on user parameters (via GetFeasibility), submitting tasks to our internal system (via Submit) and following coverage acquisition status (via GetStatus).
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Figure 1:  Typical Rendering of a Feasibility Study provided by the EO-SPS
Figure 1 shows the typical rendering of a feasibility response provided by our SPS. The same kind of information can also be obtained when retrieving a task status, thus allowing a client to display which segments have already been acquired with their actual acquisition parameters, as well as the updated estimation for the remaining segments.

2.2.2 Web Coverage Service (WCS)

The Web Coverage Service with rectified and unrectified imagery will be provided. 

The WCS providing unrectifiy data will be used with WCTS. This WCS provided imagery in either JPEG2000 or GeoTIFF format along with geopositioning metadata encoded in SensorML. 

In the case of JPEG2000, the metadata was encapsulated in the JP2 file format in a way comparable to the GMLJP2 standard. In the case of GeoTIFF, this metadata could not be included in the file format and only the location of the four corners of the image was provided within standard GeoTIFF tags.

This service also provided a SOAP interface thus enabling the data delivery using SOAP with Attachments. In this case, imagery and metadata were provided as two attachments within the response of the server. This method makes it possible to ship any metadata with any imagery file format and thus to provide the SensorML metadata with a GeoTIFF image. This kind of mechanism allows more flexibility for data delivery within the processing chain. That should be particularly relevant for urgent delivery.

2.2.3 Web Coordinate Transformation Service (WCTS)

The WCTS was developed on OWS3 testbed and provide capability to transform raw EO sensor data to georectified product. The WCTS is dedicated to SPOT, Formosat2 and Kompsat2 sensors and it’s foreseen to update the service to translate WCTS within WPS and offer capability to other sensors. However for the initiative, WCTS will work only for three sensors.  

WCTS takes advantage of two components existing at Spot Image:

· REFERENCE3D database

· SPOT Ortho Online service

2.2.3.1 The REFERENCE3D® Database

Developed in partnership by Spot Image and the French survey and mapping agency IGN, Reference3D is a geocoded database containing three layers of information:

· a DTED level 2 HRS DEM 

· GPS-compatible HRS Orthoimage 

· quality and traceability metadata 

Reference3D is the keystone of any application that calls for very-high-accuracy elevation data.

Reference3D is unrivalled in the world for accuracy, coverage, with more than 15 million km² already covered (50 million km² by 2009).

The primary use of REFERENCE3D® is the processing of ortho-imagery to correct distortions caused by terrain relief. Because of the absolute accuracy of the Ref3D product, it is also often used as ground control source, supplementing or replacing traditional ground control points.

An orthorectification service based on REFERENCE3D® and taking advantage of the orthoimage layer can be developed to provide users with the capability to produce orthorectified satellite imagery with a guaranteed level of:

· Accuracy - All products generated by the service will have the same horizontal accuracy, better than 10 meters rms. This accuracy is obtained without any additional information (ground control points, existing maps), making the process efficient on any area.

· Consistency - Products over the same area generated from different sensors at different acquisition dates will be geometrically consistent and will match together, regardless any natural or administrative boundary.

· Homogeneity - Horizontal accuracy will be the same all over Europe.

Up to now, earth observation data are still disseminated mainly in raw level. The geometry of this data is much linked to the sensor and not directly useable by users. The first consequence is that these raw data have to be orthorectified prior to any use and even before any integration into systems like GIS or thematic analyst. The second consequence is that the community of services providers uses different software tools to process earth observation data, getting different accuracy classes and biases, thus generating possible discrepancies between the databases of the numerous service providers. This is a major constraint to the development of a global database of earth observation data and to the interoperability of multi-source data sets between all applications. The on-line orthorectification service is a first step to help solving this problem.

2.2.3.2 The SPOTOrtho Online service

Based on this concept, Spot Image has developed the “SPOTOrtho Online” service. The service architecture is showed on Figure 4. The service is based on 3 components:

· The REFERENCE3D® database;

· A multi-sensor orthorectification processor called Automatic Geo-ortho Processor (AGP)  providing an orthorectification accuracy better than 10m without any external DEM or Ground Control Point;

· OGC standard web services for on-line data access.
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Figure 4 - SPOTOrtho Online architecture

2.3 Architecture and Interoperability Arrangement Development

TBD

3 Description of Responding Organization

Spot Image is based in Toulouse (France), capital of the European space industry.

Spot Image was set up in 1982 to promote, produce and distribute data received around the world from the SPOT series of earth observation satellites.

Spot Image was the first private company set up to market earth observation imagery. The Spot Image corporate headquarters houses all system activities: data archiving and pre-processing centre, programming centre, data processing workshop, imagemaps workshop, photographic workshop, and documentation centre.

In the last ten years, it has become the world’s leading supplier of satellite-based geographic information, value-added products and services for professionals. Some 90% of its production is exported (70% outside Europe).

Spot Image has a worldwide distribution network of more than 80 distributors, four subsidiaries and two commercial offices, Spot Image Corporation, in Reston, USA, Spot Imaging Services, in Sydney, Australia, Spot Asia, in Singapore, Spot Beijing Spot Image Co. Ltd, in China, Spot Image in Abu Dhabi, UAE.

System operator

Spot Image manages all SPOT satellite resources: programming of the real-time acquisition mode, the satellite onboard tape recorders, assigning orbital revolutions to direct receiving stations, and so on.

Distributor

Spot Image organises and drives the distribution of SPOT geographic data. In addition to SPOT products, Spot Image has extended its range to other sensors such as radar sensor (ERS, ENVISAT, ALOS, RADARSAT) and optical sensor (FORMOSAT-2, KOMPSAT-2 ALOS, MERIS, VEGETATION, LANDSAT, IRS, QUICKBIRD, IKONOS). In the future, Spot Image will be the exclusive distributor for PLEIADES data.

It provides its know-how and experience to users in the form of consultancy, help to find funding from international organisations, and advice from specialist departments.

3.1 Projects References

3.1.1 Experience in GMES

As a world leader of earth observation data procurement, Spot Image is deeply involved in GMES both as a partner of ESA and EC projects as well as a data distributor for those projects and in the frame of institutional programmes:

· As a partner of ESA projects, Spot Image is involved in UNOSAT (humanitarian aid), MARISS (maritime security) and CoMu (space systems interoperability). As a partner of EC projects, Spot Image is involved in GEOLAND (land cover), LIMES (security), TANGO (telecommunications solutions for GMES) and BOSS4GMES (sustainability), HMA.

· As a data provider, Spot Image distributes satellite data to the above projects as well as to other GSE projects (GSE LAND, GSE FM, RISK EOS, RESPOND) where Spot Image is not directly involved as a partner. Spot Image has organised for ESA the data procurement of the “Fast Track Land Service” covering 38 European countries.

· As a data provider, Spot Image delivers data to European or national institutions in the frame of long term procurement contracts (ESA Third Party Mission for SPOT4, OASIS for EC, CwRS for JRC, ISIS and International Charter for major disasters with CNES).

Through this wide experience of GMES, Spot Image has gained the knowledge of the needs of users from almost every thematic.

3.1.2 Experience in Web Service harmonization 

Spot Image is a member of the international Open Geospatial Consortium (OGC), which is working to establish interface specifications to ensure interoperability between geographic information systems and to increase interoperability in accessing geospatial data. OGC’s membership is drawn from key players in the geospatial sector, including major institutions (NASA, ESA), leading commercial software developers (ESRI, Intergraph) and users.

Spot Image is regularly involved in OGC initiatives and has already implemented and tested a number of Web services, including a Web Coverage Server (WCS) and a Web Map Server (WMS). For example, Spot Imagery was posted on the WCS to support local relief teams after the tsunami in Southeast Asia, in response to requests from the International Charter on Space and Major Disasters.

Other services such as access to Spot Image’s online catalogue and multisatellite tasking have also been developed and integrated in data portal projects. 

For HMA, Spot Image has taken a leading role to define a SPS EO Profile and participating actively at OGC level on both the specification and the interoperability program. Spot Image is an active member of the new Sensor Planning Service revision working group as the initiator of the new SWE common revision working group.

Within OGC and taking advantage of the expertise gained with DIMAP format, Spot Image is contributing actively to the SensorML specification.

The Spot Image activity within the AIP initiative will be supported by Didier Giacobbo and Alexandre Robin. Didier will contribute mainly to the demonstration scenario development, Alexandre will contribute mainly to the component interface and protocol definitions. 

The Programmatic Contact and the Technical Contact will be the same person:

Didier Giacobbo

Web and E-business
Email: Didier.giacobbo@spotimage.fr 

Web Site: http://www.spotimage.com

Tel: +33 (0)5 62 19 43 14 

Postal address: 5 rue des Satellites, BP 4359, F-31030 Toulouse Cedex France
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