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The US monopoly on satellite navigation services for civilian needs may be defeated. The Europeans embarked on building their own system called Galileo while the Russian military are trying to reanimate GLONASS.


Late in December a Proton missile is scheduled to lift off the cosmodrome Baikonur to put in orbit three Uragan space vehicles to increase the orbital group of the Russian navigation system GLONASS. For the first time in many years the military are making real steps to reanimate their satellite navigation system. If they are lucky, this may lead to a drastic change in the situation in the world market of satellite navigation services. 


US Monopoly


The substance of the global positioning systems, GPS, is quite simple. Space vehicles are positioned in a way as to make every point of the Earth seen by at least three satellites simultaneously. Instruments are installed on satellites beaming special navigation signals to Earth. The receiving devices on the ground and in the air receive the signals simultaneously from several satellites and determine the coordinates in the three-dimensional system. This happens in regard to static objects and the moving ones. In this way any person or a transport vehicle, equipped with such an instrument, can in any point of the Earth and near-Earth space determine with high accuracy not only its own geographical coordinates but also the speed of motion and also find out the exact time. The devices determine the whereabouts of an object with an accuracy of 10-20 meters.


The idea of establishing such systems was first conceived by the military at the height of the Cold War. The result was the appearance in the sky of satellites of two different systems of global positioning -- the Russian GLONASS, the brainchild of the Defense Ministry, controlled by the Department of Space Means of the Strategic Missile Troops, and the US Navstar, developed by the Pentagon. Based on the same principles and determining the coordinates with roughly the same accuracy, both systems have been in existence for already two decades, from the early 1980s. But they sharply differ from each other by their technical condition. 


GLONASS was deployed to a working condition in 1995 after which it embark on a steady degradation. In the unanimous opinion of specialists and users, now it has no practical relevance -- there must be 24 satellites in the system. At the present time according to the computer bulletin KNITS of the Russian Defense Ministry only seven are operational. According to Oleg Pomogayev, technical director of the Moscow company Navgeokom which supplies geodesic and navigation equipment, "the situation is complicated by the fact that the satellites which ideally must be evenly distributed in several orbital planes, are present only in two of them." As a result, the average accessibility of navigation within GLONASS is one and a half-two hours a day. It is during this time in any point of the globe selected at random one will see at least three satellites which will make it possible to reliably pinpoint the coordinates on a plane. The remainder of the time the number of available satellites ranges from one to two. In this condition, the system makes no sense. 


Because of this regrettable fact the US Navstar is essentially a world monopolist. That is why in the world the abbreviation GPS means the Navstar. The Pentagon has the full constellation of 24 satellites, and from 1989 satellites of a new generation are being launched. Now all the space vehicles are performing in an excellent way. 


According to some assessments, a total of around 12 billion dollars has been invested throughout this time in the development of the Navstar. And at a certain point in time the pragmatic Americans felt that their system, established by the military and for the military, might bring a notable financial return. Thus, a 1994 report of the US Senate Armed Services Committee said literally the following: "It is obvious that the GPS has the  potential to revolutionize the movement of goods and people around the world. The civilian and commercial exploitation of GPS may soon surpass the military component which will lead to a significant increase in productivity and will increase security in all the sectors of transport." This, strictly speaking, occurred very soon. The Russians have never thought about the commercial uses of their system. The objective of the GLONASS, according to the Russian government's statement of March 29, 1999 is to "strengthen the measures of confidence and openness in international relations, maintain international stability, and expand the scientific and technological ties between states." As can be seen from the text, none of the declared objectives was called upon to bring profit but on the contrary, meant expenditure on a mythical "international cooperation." 


There turned out to be many areas for civilian uses of the GPS system. With the help of the GPS receivers, the pilots and sailors have significantly surpassed the level of navigation safety, the geodesists are saving significant funds and improving the accuracy and quality of the works. There is also another sphere in which it is difficult to overestimate the importance of the GPS, -- which is seismology. According to the membrana.ru site Japan's Geographical Survey Institute is now implementing a project to forestall earthquakes with the help of a thousand GPS censors located at a distance of 15 miles from one another in an area of seismic danger. Recently the system registered anomalous fluctuations in the area of Nagoya. 


Private individuals can also derive a host of advantages from the GPS -- for individual navigation the use is ordinarily made of a cellular phone or a pocket computer with a built-in GPS chip. There are very popular automobile navigation systems which make it possible to save in Europe an average 50 percent of the time needed to get from point A to point B (especially if these points are in different countries), reduce the degree of fatigue of the drivers and help save the fuel. 

Europe Is Eager to Be Independent in Space


GPS are becoming more popular by the year: last year the market in GPS products and services stood at 11.6 billion dollars, and in 2005 will reach 20 billion dollars. In Europe the market of services connected with positioning and navigation is estimated at some 10 billion euros a year, according to the European Commission's Energy and Transport Commissioner Loyola de Palacio. That number became one of the main reasons why the Europeans who have invested considerable sums in products and services connected with geographical coordinates determination and created an entire industry on that basis have decided to build their own satellite navigation system called Galileo. It is due to go into operation in 2008. The total cost of the program will be about 3.6 billion euros, with 1.1 billion euros to be spent before 2005. The project will be financed by the European Space Agency and the EU budget. The Europeans' ambitious plans were recently joined by China which instantly reduced the chances of failure due to underfunding of the project.


In addition to economic reasons, the Galileo project also has a political motive. "Olga," the Minister of a major European country told me with feeling eating oysters and finishing his second mug of Belgian beer while diligently converting the menu prices indicated in euros into more familiar currency, "if Europe wants to be independent, it has to be active in space technologies. We cannot be dependent on this issue, it's unreasonable. Moreover, it is fraught." This was almost a word-for-word rendering of the opinion expressed by another European politician, former Swedish Prime Minister Carl Bildt, who claimed that if Europe wanted the US to take it seriously, it should show determination and find a way of expanding its presence in outer space.


Of course, they are right. Having created a multi-billion industry that depends entirely on the military system of another country over which they have no control, the Europeans have put themselves out on a limb. It is not only that it can be disconnected at any moment leading to a huge number of navigation errors, but also that the determination of coordinates by Navstar is entirely in the hands of the US Defense Department. A couple of years ago the then US President Bill Clinton solemnly promised to switch off the so-called selective access whereby the accuracy of coordinates determined by Navstar was deliberately diminished. Pictures were fuzzed to prevent the use of GPS by "potential enemies of the US". Selective access procedure was canceled mainly because a simple and original method had been invented to get rid of the distortions artificially generated within the Navstar system. That method envisaged the use of special GPS receivers, called differential receivers, which received via an ordinary radio channel corrections from stations located in the places whose coordinates had been determined with great precision. So great was the accuracy of differential GPS receivers that it no longer made sense to create artificial interference. But this interference can easily be renewed and the infrastructure that generated corrections inevitably lost some of its coverage and effectiveness due to forced idleness. 


The European Galileo is being created in such a way as to diffuse control so that it does not belong to any one country or organization. Besides, Galileo is strictly a civilian system: the European Parliament has identified only one military goal for it and that is support of peacekeeping operations. Another difference of Galileo will be that its satellites will be so positioned as to cover the northern territories of Europe, which Navstar and GLONASS  are not very good at.


But there will be no isolationism: Galileo will be able to operate both independently and together with Navstar and GLONASS. Galileo will comprise 30 satellites which will determine coordinates with an accuracy to within one meter. 


The Pentagon and the US State Department in their time exerted a lot of effort to persuade the Europeans to give up their grandiose plans. America had two main arguments. The first is that Navstar at present has enough capacity for all, including America's European allies. The second argument is that Galileo may in future be used against the West. The Pentagon, too, was faced with a problem. Just like the Europeans don't like the prospect of being unable to control Navstar, the Americans are worried about the prospect of not being able to control Galileo. Especially after China entered the game.

Will GLONASS Survive?


The possibility that "GPS can be switched off at any moment" is also causing some concern in Russia, but to a much lesser extent than in Europe. First, GPS is not used here on anything like the European scale due to objective reasons as well as legislative restrictions. And secondly, we have GLONASS, such as it is. And its status may dramatically improve in the coming years.


In September last year, the Finance Ministry allocated money for GLONASS development until the year 2011. The total cost of the federal target program Global Navigation System for 2002-2011 is about 750 million dollars of which Rosaviakosmos will provide 37.9 percent, the Defense Ministry, 44.9 percent, RASU, 9.3 percent, the Transport Ministry, 6.1 percent, Roskartografia, 1.6 percent and the Ministry of Industry, Science and Technology, 0.1 percent.


The military say that "things began to improve in 2002 and by 2011 we will have everything." The Defense Ministry is optimistic and is organizing tenders and looking forward to a turning point in 2005-2007. Rosaviakosmos is also upbeat on the prospects of GLONASS development despite the fact that out of the 1,999 million rubles earmarked for 2002 only 1,645 million was actually disbursed. "We are actively looking for ways to fulfill the full program for this year. There are no grounds for thinking that the program will not be fulfilled," deputy director general of Rosaviakosmos Georgy Polishchuk told Expert magazine.


There are, however, some alarming factors. One can easily notice that GLONASS budget is only one-fifth of that of Galileo. Moreover, according to European plans Galileo will be five times more precise than GLONASS: Galileo will have the accuracy to within one meter while GLONASS will at best have the accuracy of within five meters (it is 10-20 meters at present). The lag of GLONASS on accuracy is not surprising. The satellites that are now in orbit and the Hurricanes that will arrive at Baikonur at the end of December were designed two decades ago. New ones will not be tested until 2004.


There is a serious shortage of navigation information receivers. "At present we have receivers assembled from all-Russian components, says Sergei Imshenetsky, chief engineer of Aerogeodeziya-191, but they present a depressing sight and their performance is erratic."


There is yet another reason why all the activities of the Defense Ministry involving GLONASS so far have made no difference to the lives of Russians. Few of us need to know the Northern latitude and Eastern longitude of the place where we live. To use navigation systems detailed maps are needed. And that is a major problem. Under the Law On State Secrets, maps of a scale of 1:50,000 (1 centimeter to 500 meters) and larger are considered materials for internal use only and maps of the scale of 1:25,000 are secret. In West European cities the maximum scale of the map used for navigation is 1:5,000. But that is not all. In Russia one can determine coordinates with an accuracy of at least 100 meters. The coordinates of objects identified with an accuracy of between 100 and 30 meters are "for internal use only" and those with an accuracy of over 30 meters are classified. This makes all talk about modern navigation irrelevant, especially for such traditional users of accurate positioning services as air and sea transport.


Some time ago a group of leading Russian aeronavigation specialists prepared an open letter to Mikhail Kasyanov pointing out that internal Russian legislation makes it impossible to comply with the safe piloting requirements of ICAO. Under the standards of ICAO, of which Russia is a member, the accuracy of determining individual air navigation marks should be 0.5 meters. Geodesists and builders have their own problems: because it is impossible to precisely fix locations on the terrain two ends of a pipeline that are supposed to join sometimes end up being tens of meters apart. 


Because GLONASS belongs to the Defense Ministry, commercial use of the system is problematic. To all intents and purposes, the Russian military doesn't have much need for GLONASS because the whole Russian army has barely a thousand navigation receivers. Even if things go as planned under the Global Navigation System program, by 2011 not only the Russian military but all the rest will have no need for GLONASS. All the satellites that are to form the GLONASS system are to be put in orbit in 2006-2007 while the first satellites of Galileo will be up in the sky in 2004. That would put an end to American monopoly which is such a big worry for many people at present. Three independent navigation systems for the world is an overkill, according to some experts.


Nevertheless, there is still a chance to turn GLONASS
 into a commercially viable product. So far, our pilot navigation system is in a better position than Galileo which exists only on the drawing boards. Under the GLONASS revival program, two or three carrier rockets are to be launched every year to put two or three space probes into orbit. So, before 2006 Russia may have 18 satellites deployed in space as part of that system. And then the only remaining problem would be to come to terms with the military.
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	Year of launching of the system
	Number of satellites under the project
	Number of satellites in orbit at present
	Accuracy

	Navstar
	1978
	24
	27
	10-20 m

	GLONASS
	1982
	24
	8
	10-20 m; 5 m*

	Galileo
	2008
	30
	0
	1 m


* After implementation of the federal target program Global Navigation System

