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Abstract

This paper describes a concept of Cospas-Sarsat Distress-Alert Monitoring and Support System (CS-DMS), for providing value-added services of the system, and to reach out to wider user community using the power and services offered by ever advancing Information and Communication Technology (ICT). 

1. 
Background

As the Cospas-Sarsat system is developing in terms of its space resources (Leosar and Geosar systems), ground system operations, formulation and implementation of global regulatory policies, and overall cost reduction, still the reach of the system is limited.  There is a strong need for the services of the system to be accessible to every legitimate user globally at anytime, any place and at an affordable cost. In addition, it is also required to do value addition to the Cospas-Sarsat alert services by integrating various inputs/feedback from a cross section of user community and rescue agencies involved.

As more value added services are provided, the system gains more user confidence and acceptability, and thus expands its user-base.  Value addition broadly means computerised processing of alert data at RCC level so as to have online access to beacon registration database, GIS, connectivity to global SAR agencies, feedback mechanism through interactive communication with users, supplementary information from other alerting services, environmental conditions etc.  

False alarming is one of the major problems that Cospas-Sarsat system faces today, and needs to be resolved in order to bring more accountability to the services rendered by the system.  The concept of value addition indirectly addresses this in addition to various other issues related to operations of the system.  In fact, the concept of value addition enhances the efficiency of the life saving system, as you get more information about the distress through user interaction, you are better prepared for SAR mission operations. 

Taking note of the ongoing developments in the Cospas-Sarsat system, such as evolution of Geosar system, new generation GPS based location protocol beacons, phasing out old generation 121.5/243 MHz beacons subsequently increasing 406 MHz beacon users, evolution of global beacon registration database, efforts towards lowering the cost of the beacons, as well as implementation of mandatory global regulations by ICAO and IMO, we can not ignore the growing demands of the potential user community, which needs to be addressed in the light of tremendous capabilities that ICT offers.  

There are difficulties specially with developing countries to setup full-fledged Cospas-Sarsat ground system, maintain it and operate on a long term basis, due to lack of funding, human resources and frequent changes in the system and governmental positions.  Such countries could be associated with the system as user states by providing direct access to the services using simple state-of-the-art technology (ICT).  There is a need to workout a plan to identify strategic locations globally, which should have LUT-MCC systems from technical and operational point of view, taking into account the future system developments.  

In principle every country as per Cospas-Sarsat Geosort has access to alert services, but in reality it is not so.  Even today, many of the SPOCs are not well connected with the MCCs and thus non-operational, specially in developing countries basically due to lack of reliable communication and system awareness. These countries do not understand the system well, and do not know how to handle Cospas-Sarsat alerts. One of the aims of CS-DMS is to popularise the Cospas-Sarsat system among user community by providing its services to their desktop and expand its reach to the remotest possible area of the world using the power of ICT/Internet.

Having recognised the tremendous potential of ICT, which has shrunk the whole world in terms of distance and access to information, we need to spread out benefits of the system more aggressively, otherwise we will be left behind in this race and lose our importance in the present context.

As the technology gets matured, its capability increases and cost decreases thereby providing access to more and more users.

2.
System Concept

The Cospas-Sarsat Distress-alert Monitoring & Support System (CS-DMS), a proposed tool based on ICT applications for having global access to Cospas-Sarsat services, is a simple PC based system capable of receiving data from the Cospas-Sarsat network through FTP, Email or any other broadcasting communication mode, and has capability to process the SIT messages for direct use by the SAR agencies and user community.  It is basically a refined form of the Cospas-Sarsat MCC that processes all existing MCC-to-MCC SIT messages, and not the data directly received from the LUTs.  The CS-DMS is an independent software module that can be used on individual's desktop; it can be used by number of users simultaneously by initiating it through their desktop.  It will also have several auxiliary facilities like links to beacon registration database of user interest with access to national and global beacon registration databases if made available, local GIS, display of local and world map along with alerts and SAR boundaries, Email and Fax communication interfaces, database of MCC/RCC/SPOC/SAR agency contacts, archival/retrieval of old data, guidelines for follow-up of Cospas-Sarsat alerts etc.  The system can be installed on any window based desktop computer with Internet connectivity, like any other application software.  The simple concept of CS-DMS is depicted in Fig 1.  Each user in the national segment uses CS-DMS, and in turn provides feedback to concerned RCC by email/fax/telephone, for the alerts for which the user has access to information.  The Fig 1 also represents that national segment can interact with international segment (nodal MCCs, SAR agencies or even support MCCs) if required through CS-DMS.

The CS-DMS services will be used by several users around the world simultaneously for monitoring the global Cospas-Sarsat alerts, which may provide very useful information/data  (such as details about unregistered beacons, supplementary data & circumstances of distress, confirmation of distress through other sources, direct inputs from owner etc.) to concerned RCC/SPOC in the Cospas-Sarsat network. The user feedback/information thus received is called value addition to the alert services.   The concept  of value addition is represented  in Fig 2.  There are many agencies who want to monitor SAR operations of interest in the proximity of their jurisdiction, and by virtue of their association with various systems and access to specific data/information, could play a vital role in supporting the SAR services.  Their initiative could expedite the SAR process or could immediately stop SAR efforts on false alarms, if alert information is made available to them in time.  Specially the agencies involved in monitoring of the distress alerts, which are close to the distress site could play a very significant role in success of SAR mission operations. The main idea is to make the Cospas-Sarsat alert information available to as many people/agencies as possible in addition to conventional RCCs and SPOCs. Once the information is available at the system, our efforts should be to spread it to entire community associated with the SAR operations using the power of current day technology.  

The CS-DMS services are additional services provided on best efforts basis with a view to provide value added services through user participation/feedback mechanism, cost effective access to the alert services, coverage to the areas which otherwise are not reachable, awareness building and for more transparency in the system operations.  The concept of CS-DMS is possible because of the power of the technology that we have today, which can support it very efficiently.  Looking at the technology trend, the CS-DMS will be more accessible in future, as old and existing communication systems would be obsolete and would have poor connectivity in many countries, whereas the Internet is fast developing and connecting the areas, which were un-reached so far.

3.
Potential user community that could play vital role in value addition to Cospas-Sarsat distress alerting services

Currently, the Cospas-Sarsat distress alert data is used by MCCs, designated RCCs and SPOCs.  The data could also be used by following agencies, which in turn could provide very useful support information to the rescue agencies for more efficient value-added SAR operations if integrated with the system:

(a) SAR agencies: National Coast Guards, Defence Services (Airforce, Navy, Army);

(b) Non-government organisations/voluntary organisations (NGOs/VOs) supporting SAR Operations;

(c) Direct users: National airports authorities, Ship yards/ports, shipping and airlines operators, Expedition organisations, fishing community, Ships sailing in water (providing return link to the user for false alarm control and immediate alerting in the vicinity of distress);

(d) Other alerting services: Inmarsat Alerting and communication terminals, Airborne and ground SAR monitoring services, Maritime operations/ communication control rooms

(e) Regulatory authorities: Aviation and Maritime regulatory authorities, beacon registration and regulatory authorities, ship breaking/scrap yard authorities, ICAO, IMO, ITU;

(f) Cospas-Sarsat community: Cospas-Sarsat secretariat and personnel involved in system management and operations, LUT-MCC operators, beacon manufactures, beacon test and servicing/maintenance facilities.

Each user/agency using the CS-DMS would be required to register with the Cospas-Sarsat or the serving MCC, in order to keep them in loop during SAR operations and also to update them with necessary operational information/data/changes.
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4.
Proposed Nodal MCC Structure

The nodal MCCs are more resourceful in terms of robustness and reliable communication links with redundancy, and can maintain SIT messages on their FTP server, which can be accessed by any authorized user.  SIT messages that need to be maintained should be MCC-to-MCC  (115, 117,125, 127, 133, 122, 123, 124, 135 …..) and not RCC/SPOC text messages.  The proposed nodal network is shown in Fig 3.  To begin with, the nodal MCCs, which have already acquired FTP and Email communication capabilities and are in position to provide the SIT messages on their FTP server, can be used initially in the network.    

In order to maintain current alerts in the form of SIT messages by all the nodal MCCs at the same time, the nodal MCCs need to acquire broadcast facilities within nodal network for exchange of new alerts as they are detected, using cost effective and simple communication mode such as Email. The Use of Email communication for broadcast is mainly to avoid high traffic on the prime network.  



5.
Implementation Strategy

There are two options available for implementation of CS-DMS:

1. The SIT messages generated by the nodal MCCs can be made available for further processing by CS-DMS 

2. Processed alerts to be made available on Internet in real/near real-time

First option appears to be more lucrative as it offers several additional facilities for value addition to the distress alert processing using local databases and information as shown in  Fig 1.  Second option can also be implemented in addition to first.  Its main objective is to set-up an interactive communication interface between SAR agencies and user community for integrated, efficient and value-added SAR operations.

No major change is proposed in the current Cospas-Sarsat system configuration, operations and data distribution procedures. The only change that need to be incorporated is to provide availability and access to SIT messages by all the nodal MCCs on their FTP server, and SIT broadcast facility (desirable, not mandatory initially) between nodal network for maintaining identical set of SIT messages at each nodal MCC on near-real time basis.

In some cases where alert data need not be routed through nodal MCC, will not be immediately available in nodal network.  In case of 406 MHz alerts, any other MCC picking up the alert subsequently will route it to the concerned MCC via nodal network and thus the alert will be available to CS-DMS, may be a bit delayed. As this service is not the prime service supporting the distress alert, small delays could be accommodated. Moreover existing Cospas-Sarsat system works over it and would take care of immediate alerting.  

In order to monitor continuity of active alerts, further update on alert data can be obtained by having arrangement with any one of the Cospas-Sarsat MCCs using Email communication, as it is not very critical.  The feedback from users to RCCs/SPOCs can flow through email, fax or telephone.

6.  
Roles and Responsibilities

6.1 
Nodal MCCs

Responsible for managing an information server on the Internet and placing their alert SIT messages on this server, and removing SIT messages after a predefined period;

6.2 
CS-DMS Users 

· responsible for installing the DMS software on a computer that has Internet Access;

· configuring the DMS software to display the information that is relevant to their specific requirements (geographic boundaries of interest, the refresh rate, how long data should be stored and presented locally on their computer);

· obtaining passwords and user IDs as required for some of the services that are password protected (i.e. access to the international beacon registration database);

· Support concerned SAR agencies (RCCs/SPOCs) through feedback mechanism for SAR operations, wherever possible.

7.
Benefits

This would not only help smooth SAR operations by value addition to distress alerts through direct feedback mechanism, it would also provide monitoring of various aspects of the system directly by the agencies involved, such as issues related to false alarming, registration, coding, beacon standards etc. and would bring more accountability within the system.  Additionally, it will integrate the Cospas-Sarsat distress alerting system with other global systems supporting SAR operations.  

This would provide CS-DMS user countries an opportunity to understand all the aspects of the system (technical and operational) and decide later whether they want to have LUT-MCC system and join the Cospas-Sarsat system, and what kind of system configuration should they opt for.  If they find that the CS-DMS serves the purpose, they may like to join as user country only.  Short-term training for the user states can be arranged by the MCC serving the region with the support of international organisations having specific programmes for promoting the space applications, such as UNOOSA.

Generally, it is not possible for a RCC or SPOC to identify and contact most appropriate/potential source of information that could play a vital role for SAR mission planning, whereas it is possible for CS-DMS users to contact the concerned RCC and provide important information that is needed for SAR authorities to make right decisions and planning.

It’s a simple approach for expanding the Cospas-Sarsat network in terms of having more user countries joining the system, especially those, which cannot operate and maintain the Cospas-Sarsat LUT-MCC systems on their own on a long term basis due to lack of required resources and infrastructure, but would like to have direct access to system data and services in order to fulfil their obligations to satisfy ICAO and IMO requirements.   

By providing access to Cospas-Sarsat data to every individual concerned and having their direct participation in the operations of the system, the system would become more efficient, matured and disciplined thereby reducing day-to-day operational problems i.e. every individual will realise and understand the problems that Cospas-Sarsat community faces today.

Some of the benefits are as follows:

· as Internet is the future, inexpensive, going to be available in every part of the world will solve access and affordability problems

· provide value added services as explained above

· promote system and build System awareness 

· enhance participation of more countries as user states

· to some extend false alarm problem will be solved, will promote more disciplined use of the system as regulatory authorities will have direct access to monitoring system operations

· bring more transparency and accountability within the system

· enhance beacon registration and user population as the awareness builds

· control on unauthorised usage and non-standard beacons

8.   Conclusion

Following recommendations are made to the global SAR community:

(i) Consider proposed concept of Internet based CS-DMS for implementation, to provide value-added services to a large cross section of potential users;

(ii) As humanitarian services, the CS-DMS be made available to every potential user globally with access to Cospas-Sarsat data, to avail and support the Cospas-Sarsat services more efficiently.

In order to make the system more accessible and affordable, it is recommended to encourage use of ICT/Internet based communication services for wider outreach of the system, and value-added services through user and other agency participation. 
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