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Forthcoming flights to the Moon which are planned last years at once in the several countries, represent doubtless scientific and practical interest from the point of view of construction on the Moon uniform selenodetic coordinate system.


In present the report attempt to take that positive experience which is saved up by present time in the decision of selenodesy problems as a whole is undertaken, and also to pay attention to those problems, which decision, in opinion of the author, will help to move ahead with the decision of a concrete task in view.

The basic ideas of global mapping of the Moon were stated by professor  B.N.Rodionov in 1966 [ 1 ]. Professor B.N.Rodionov has suggested to carry out the decision of a problem of full mapping of the Moon by means of the polar satellite of the Moon equipped by photographic survey system. For last years to carry out this plan to the full, unfortunately, it was not possible. However, photographing of the Moon 1968 and 1970, executed by the Soviet space vehicles «Zond-6» and «Zond-8» has convincingly shown fruitfulness of the chosen direction of researches. For the first time the film with the pictures of other heavenly body made from close distance, has been delivered to the Earth. Quality of the first orbital photographic observations of the Moon has appeared is those, that these observations have allowed to make rather interesting opening - to find out on a far side of the Moon extensive before the unknown lowland named by the author of the discovery professor Rodionov, lowland South-West [ 2 ].


It is important to note, what exactly this discovery has resulted in the further in detection of huge impact basin «South Pole - Aitken».


The experience of the photogrammetry processings of the observations made by "Zondes" has shown high measuring properties of images that has allowed to distribute selenodetic coordinates system from a visible hemisphere to the far side [ 2 ], to study topography of lowland South-West [ 3 ], to investigate a relief of Orientale basin [ 4 ], for the first time to apply principles dynamic photogrammetry at construction selenodetic networks [ 5 ]. Besides the group of researchers under direction of E.P.Aleksashin [ 6 ] on the basis of «Zond-8» images managed to construct a photogrammetric network on an equatorial zone of the western hemisphere, including territory of a far side of the Moon having support this network to a network constructed on the basis of photographic observations from spacecrafts "Apollo" for east hemisphere. That had been undertook attempt of creation of a uniform network of the lunar coordinates covering on equator all Moon. With that only restriction, that as initial data for east hemisphere were not "Apollo's" images, but a topographical lunar map constructed on the basis of these images.

The listed results characterize themselves rather remarkable stage in  the Moon studies when for the first time in history of lunar researches for the decision selenodetic  problems exact methods of orbital photogrammetry have been applied.  


It is necessary to emphasize, that the listed orbital observations are the images made by photographic cameras, and the film is delivered to the Earth. No other kinds of orbital observation of that time could provide necessary accuracy. 


Development of digital methods of construction of images for last 10-20 years has practically superseded   the «film observations» on the lunar orbits.

 Apparently, «digital observations» of lunar surface from space devices will be the basic kind of observations in the near future. In this connection important to consider distinctive features of digital survey systems and first of all the size of a field of vision of such systems. Reduction of a field of vision leads to that geometrical conditions of survey worsen that finally leads to loss of  the photogrammetry  network accuracy constructed on such supervision. 

Apparently, the most perspective from this point of view will be convergent orbital survey. Due to a choice of corners of convergence the geometry of survey can come nearer to optimum at least along a route survey even at a small field of vision. Besides the observation base at convergent survey essentially increases. Construction of single stereomodels at the big basis will provide higher reliability of definition of elements of orbit КА as points of an orbit with which survey in this case is carried out are much further from each other, than at the plane survey. It is especially important for the far side survey of the Moon when points of an orbit are inaccessible ground-based trajectory measurements, and elements of an orbit turn out only on the basis of photogrammetry measurements.


The moon represents such object on which can be realized the scheme of the closed routes. At construction of a network such scheme will provide substantial increase of accuracy. Any other orbit, except for polar, does not allow to make  survey of the closed routes. 


Earlier researchers already marked, that the territory of a lunar surface is extremely poorly provided by system of reliable reference points which coordinates are received by independent way. Such reference points provide only visible territory from the Earth, and that not everything, but area limited approximately by a site on a longitude plus-minus of 60-70 degrees from a zero meridian and the same range of selenographic latitudes. Distribution of such coordinate system on all Moon demands not only routing survey from average and low orbits, but also and global survey of «lunar disk» from the different sides [ 1 ]. Thus it is rather desirable, that such images had a significant field of view which would exceed the size of the image of a lunar disk at 1.5-2.0 times and contained images of stars. Orbital pictures of the Moon on a background of stars will allow to set much more reliably orientation of created system of lunar coordinates, and also to define parameters of physical libration of the Moon.


Parameters of survey system should be optimized concerning scale of the survey, expected accuracy of defined coordinates and volume of data transferred to the Earth. As to a kind and structure of orbital observations here not all opportunities are settled. So earlier we offered a variant of survey system which includes in the structure the additional laser device for creation of a light spot on a removed lunar surface [ 8 ]. Parameters of the survey system should be those, that the image such «a laser light spot» turned out in frames together with the image of territory on which the spot is created, and its image joined in structure of measurements alongside with points of a under construction network. Other variants of survey devices are possible also.


The question on a choice of elements of a lunar relief which in the most suitable manner corresponded to a problem of construction of a uniform network of lunar coordinates, unfortunately, is developed insufficiently. Lunar craters and their images in space pictures as it has already been repeatedly shown, not to the full answer a task in view [ 7 , 8 ]. Paid attention to mountain tops and even attempts of definition of three-dimensional coordinates of some tops in area of the Mare of Orientale  [ 5 ] were undertaken. However, on a seeming simplicity, a question remains unresolved. 


In conditions of «a lunar climate», probably, at a choice of elements of a relief it will appear, that it is more rational to create such elements it is artificial.

For example, for a laser location of a lunar surface from the Earth special flashers  (retroreflectors) have been developed and delivered to the Moon. Some of them, after more than 30 years, successfully work at present. Probably, and in case of construction of a lunar network it will be possible to create on a surface of the Moon certain artificial "points". For example, to use a lunar dust. As have shown flights of  "Apollo" crews a surface of the Moon it is covered by significant enough layer of a dust [ 9 ]. About same other independent sources testify also. Reflective ability of the most lunar surface noticeably enough differs from albedo characteristics of a layer of a lunar dust. The territory released from a layer of a lunar dust will be well visible on a background of other dusty surface both from an orbit, and from the Earth. This property can be used for creation artificial «lunar reference points» for their inclusion in a created coordinate network. As a matter of fact, on the Moon, using its dust layer, it is possible "to draw" system of lunar coordinates. The technics of such drawing will rest against development of ways of removal of a dust from the necessary sites of a lunar surface. Figuratively speaking, for realization of the named idea it is necessary to develop some kind of «a lunar vacuum cleaner» and corresponding technology «dust works».


In the conclusion it is necessary to note, that the problem of construction on the Moon of uniform system of coordinates covering its all territory represents complex enough scientific and technical project, in which realization participation of experts of different branches of a science and technics is necessary. Deep and all-round discussion of offered projects is necessary, that, undoubtedly, will help the successful decision of a discussed problem.
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