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 The cartographical activity provides constant search of a new way or combinations of ways containing most evident, informative and objective receptions of modeling of objects of reality. As the image of the earth surface, geographical map constantly develops and is improved. As a result of this evolution have arisen to a new, related map forms of the image. Besides the map, which can be considered as the basic image of district, cause interest also others cartographical images. 


 On the basis of the cartographical image depending on a corner of designing of beams it is possible to receive various kinds of the images. Having arranged the tablet with a map is horizontal, and orienting on district, it is uneasy to define on her a point of supervision, having designated S. Projecting the image on a vertical plane, we shall receive a view of district. By a similar way the photo of district from the point S turns out also. Further, simulating the third measurement - height of a point of district, we shall receive relief model of district, on the basis of which the relief maps are created. If "to lift" the point S above a map or model of district and projecting the image on a plane making with a map a corner β , we shall receive a perspective of district (fig. 1).
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Fig. 1. Cartographical images of district.


 Depending on technological ways of performance and used means the specified images can be divided into two groups: photographic – view (photo), aeropicture or space picture of district and constructive - graphic – map, model, view (figure), perspective.


 All kinds of the images of district combine evident, informative and objective receptions of transfer of district objects, but their most successful combination has the perspective. Therefore perspective - picture image often is used at creation of maps of tourist subjects: the guidebooks, advertising editions etc.


 In scientific aspect the following directions in study and development of the perspective image are of interest:


 - development of a theoretical basis of perspective;


 - research of perception of objects in three-dimensional space;


 - automation of ways of perspective construction.

 Each makes of the specified themes extensive research job, therefore in present article in general we shall consider only key moments. But before we shall make small digression in a history of development of the given way of the image.


 The perspective image is one of the most ancient ways of objects representation of reality. For the first time rules of perspective are mentioned in the treatise mathematics Euclid (3-d c. BC). The system of knowledge about perspective develops in epoch of the Italian Revival, when the principles of air perspective were proved. The significant contribution to development of perspective was brought by the famous painters Leonardo da Vinci, van Eyck, Dürer etc. Having reached golden ages and universal application in XVII century, use of a way of perspective in cartography further has come in decline for the following reasons: first, have appeared exact methods in cartography, having pushed aside picture receptions in view of labour input of artworks; secondly, the doctrine about perspective became a part of geometry. French mathematics Désargues (XVII с.) and later Monge (XVIII c.) the general questions of the theory of perspective were developed. 


 Now perspective - picture image has received new development at creation separate cartographic work. In the theoretical plan the classifications of the perspective images by various criteria, for example are developed: 


 - on a situation of a picture plane; 


 - on an arrangement of a beam of sight concerning a plane of the image;


 - by the form projections;


 - on accuracy of performance etc.


 We shall remind, that the scheduled outlines of objects turn out as a result of orthogonal (perpendicular) projecting of objects of the earth surface on a plane. The traditional cartography, that is majority of known maps, plans of cities, and also globes, relief maps, aero- and space pictures is based on this way.


 Other kind of projecting namely - inclined beams, as a result of which it turn out so-called axsonometric and perspective projections of objects, now is widely used in town-planning designing. The projection of object is meant the term axsonometric its parallel projection on a plane constructed together with a projection of rectangular coordinate axes, by which the represented object is referred. As against axsonometric, the perspective projection turns out by projecting from one or two points of space named as the centers of projecting. Therefore given projection also name central.


 The basic stress in article we shall make on consideration of graphic receptions used at perspective construction of a site of district where important truthfully to pass depth of the image. The imitation of depth of the image is reached through colour effects and graphic receptions. First thus use "principles of air and colour perspective", second - visual codes of depth.


 The perspective happens physical and geometrical. The physical (air) perspective is an influence of air on clearness of outlines of subjects, and also on their colour depending on distance. That is "the principle of air perspective" is based on a vital habit to see in a nature change of colour in process of removal of objects. When we compare subjects on different distances, we notice changes of contrast of dark and light tones, and on horizon they merge in haze.


 The geometrical (linear) perspective is a reduction of size of subjects with increase of distance from the given subject up to the observer. The air and linear perspective became the integral part of jobs of many artists. 



 The visual codes of depth make a complex of graphic receptions used at construction of the three-dimensional images. The essence of visual codes of depth consists in the following: 1) in process of removal from a point of supervision, relation of sizes of the same subjects in inverse proportion to distance; 2) site of district (or the subject) rectangular form in space is represented by a trapeze; 3) the perceived partial blocking of subjects carries the information on their relative remoteness; 4) with increase of a distance of supervision density of the projective image is increased. The visual codes of depth accordingly are called: relative size, linear perspective, interposition, gradient of density (Fig. 2).
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Fig. 2. Visual codes of depth: a - relative size; b - linear perspective; c - interposition; d -gradient of density.


 In art practice the concepts of high, normal and low horizon are used. The image at high horizon turns out "raised" in relation to an eye of the observer. The normal horizon gives the frontal flat image. In cartography it can be used in circular panoramas. At construction of perspective of district the low horizon is acceptable only, as thus the depth of the image turns out three-dimensional and seen.


 At construction of perspective there is a necessity generalization of the images of objects depending on scale. On perspective maps variable scale takes place. The diversity of the image is passed with application of visual codes of depth. Using gradation of light exposure and rule of construction of shadows, it is possible to achieve expressive and volumetric shaped figure.


 The cartographical products demand the individual approach to construction of the perspective image depending on territorial scope, character of district, thematic loading. The drawing up of the perspective image - difficult process, which can be executed by the cartographer-designers of high qualification. All process is conditionally divided into the following stages: a choice of a direction of projecting, definition of height of horizon, depth of the image, kind of a projection and construction of the image on a map - basis.


 The choice of a direction of projecting is one of the basic stages. It depends on relief character of district, and also accommodations of the special contents on a map - basis and are determined by final cartographic view. In the foreground it is desirable to represent lowlands and basic contents (monuments of a nature, culture, architecture etc.), and on back, for example, - mountain. It will allow to create expressive figure.


 A point of the centre of projecting on a surface further is defined. The interval of the best field of sight is defined, from set of which points the chosen elements are considered separately, not covering each other.

Height of horizon depends on a corner received by continuation of the main beam on a mapping surface. The formula of definition of height of horizon is similar to the formula of definition of height of section of a relief on topographical maps:

h = P tg, at = 450; h = P,

Where P = a longitudinal site of districts determined on a map - basis.


 For construction of the perspective cartographical image the various projections are used. By most suitable for panoramas of average and large sites of district (the cities, resort zone) are perspective projections, in which the amendments for curvature of a earth surface are taken into account. (Fig. 3).
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Fig. 3. The images of geometrical bodies (cube, cone and prism) on various sites of a surface in a perspective projection.


 The perspective projections are a special case of azimuthal projections. The mapping earth surface is accepted for a sphere with radius R. The point of an eye S is located on continuation of a diameter of a sphere, which simultaneously is the main beam of designing.


At the following stage is made transforming of an initial cartographical material in the chosen projection. The initial cartographical material depending on a kind of a created panorama is served by geographical and topographical maps, plans of cities.


 At construction of perspective there is a necessity a generalization of the images of objects depending on scale. On perspective maps variable scale from large in the foreground up to fine on the distant plan takes place. The diversity of the image is passed with application of visual codes of depth: relative size and interposition of objects. Usually gets out from three up to seven plans depending on transmitted depth of the image, which, in turn, depends on an inclination of a picture plane. The gradual transition from the foreground to last is carried out by the following graphic means: by reduction of activity of lines, schematization of the image, reduction of intensity of shading, exception of details of figure. Before making the original it is recommended to the artist - cartographer as experiment performance of the sketches spatial (perspective) generalization of images, passing diversity, and geomorphological features of a landscape under the circuit a picture - silhouette.


 Before to construct the perspective image of a site of district, it is necessary practically to master performance of shaped figures of separate objects: buildings, monuments of architecture, elements of a landscape. Shaped figures can be volumetric or silhouette, multi-colour both voice-frequency. The most important and expressive element of shaped figure is the line, which generally outlining the form of displayed object, defining its borders. The perception of object depends on activity of lines. Active the lines selected with thickness of a stroke from general figure of object are considered. The internal invoice of object can be transferred by means of short strokes or points and also colour. With active lines on panoramic maps it is necessary to allocate most important objects from minor. The performance of figure begins with the image of its contour. Through easy, hardly appreciable lines the very first sketch planning the future form is carried out. Then, making expressive and sharp planimetric lines, it is necessary to pass to display of light exposure of the form, hence, of its volume. 


 In considered engineering of performance of shaped figures the practical interest also is represented the rules of shadows showing. The objects of natural and cultural landscapes exist at solar illumination, at which the beams practically are parallel in view of the large remoteness of a light source. In relation to a picture plane and observer the sun can occupy a various situation, in a concrete case determining a way of construction of a falling shadow. Allocate three basic situations: the sun is against the observer; the sun is on the right or to the left of the observer; the sun is behind of the observer. In the first case the seen parts of objects will appear in a shadow, in last, on the contrary, they are completely covered.


 The gradation of light depend on an arrangement of various sites of a surface as for relating to a light source. On the most covered part, inverted to a source, of the form so-called light, on a part covered settles down slanting by sliding light the own shadow settles down half-tone, on the most dark part - which is always slightly covered reflected by beams. Such illumination of a shadow is called as a reflex. The displayed object rejects a shadow on other objects.


 Thus, using gradation of light exposure and rules of construction of shadows, it is possible to achieve expressive and volumetric shaped figure. Height of the sun above the horizon, and consequently, and length of a shadow, testifies to a season or day, that can be used at manufacturing panoramas on different seasons (for example, winter and summer variants of panoramic maps).


 The choice of the size of a sheet for the original of a panorama depends on scale (size) of objects, shown on her, of territorial scope and is connected also to opportunities of printing. For qualitative transfer of shaped elements the small reduction of the original (no more than 10 %) is desirable. On scale of shown objects the panoramic maps is conditionally possible to divide on small-scale, media-scale and large-scale. 


 The very important meaning has a choice of paper for the original. Most of all suitable white without shades a dense (not glossy) paper, suitable both for rapitograph drawing and for colouring. If the paper is strongly braided, it is more convenient to work on the external part of a sheet.


 Creation of panoramas of tourist zones, cities and their historical centers, or separate objects (for example, temples), which differ by territory and scale, essential differences does not contain if not to take into account a relief of district. For general purpose panoramic maps of a village landscape gets out picture way (with horizontals) image of a relief. On general panoramas of large regions with rather high relief forms the application of a picture way with use of known receptions of linear perspective is expedient: reduction of the sizes of objects in process of removal from the observer, generalization of the forms (exception of fine details, smoothing of surfaces etc.), transition from sharp image to silhouette by means of gradual reduction of thickness of lines, generalization of shading. The colouring of the original is carried out under the rules of air perspective.


 We considered technique of performance of the hand-maded author's original of a panoramic map, but it is necessary to note, that the automated ways of manufacturing of illusory three-dimensional cartographical products is possible in the future. Use of modern means already allows in an interactive mode on digital model of district to define parameters of perspective, on digital carriers to carry out the tax and ordering of used materials, operatively and with high quality to prepare product for the edition (scanning of the multicolourful hand-maded original, accommodation of tourist information, advertising modules etc.). The automated drawing of the  original (it is hundreds, if not thousand buildings on one panoramic map) demands significant expenses of time and means, as the "heavy" file, received at it, makes originals "clumsy" during job, and the working screen of the monitor does not allow to capture by a sight all product, that also it is important in art designing. As against figure executed on the computer, the hand-maded original attracts also with shine of "alive" watercolour paints, and by that represents not only aesthetic, but also material assets.


 And, last, in brief we shall characterize the basic and additional materials necessary by development of perspective of a site for district, irrespective of the panorama of a flat or mountain landscape, or panorama of city is created. So, as the basic material the topographical maps and plans of cities, aeropictures, materials of field inspection should be used; additional - photo, videofilms earlier issued maps - panoramas, ancient engravings.


 Thus, the perspective image opens really ample opportunities at creation of tourist maps. Before other kinds of the image, the perspective has the following advantages:


 - the perspective image is evident, the displayed objects are identical to a nature;


 - the graphic receptions accessible to perception everyone are used;


 - all elements of a landscape can be shown.

The most essential lack of panoramas is variable scale, therefore it is expedient to issue such production in a compartment with exact metric maps: topographical or reference, plans of cities and architectural drawings of castles, temples etc.


 The theoretical questions of construction of the perspective image were presented by the author in the publications in the various editions: in magazines "Geodesy and cartography ", "News of high schools", "The Polish cartographical review", are sounded in the reports at various conferences, at the International book fair in Frankfurt – am- Main in 2000.


 In the submitted engineering and the technologies in the period from 1987 to 2006 by the author of article are developed more than 80 perspective - panoramic cartographical images on cities and tourist regions 16 countries of the World, such as Belarus, Russia, Armenia, Ukraine, Germany, Switzerland, Italy, Cambodia etc. (Fig. 4 -7)
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 Fig. 4. The author's sketch to a panoramic map of the central part of Berlin.
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Fig. 5. Panoramic map of Jerusalem.
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Fig. 6. Fragment of a panoramic map of Krakow.
The originals of panoramas are executed in graphic engineering known c XVII of century: manually, ink and watercolour technique, without use of means of automation, but on an exact mathematical basis (in perspective projections). At creation of each original the set of the author's sketches, figures, photos, and also plans, maps, space- and aero-photo materials was involved. The special attention was given to general art - graphic registration of panoramas, where the frameworks, tapes and other elements from picturesque maps from XVI-XVII centuries were used. Many panoramas published by the cartographical enterprises "Quadrograph" (Minsk), "Terra-Nostra" (Warsaw), "Briedis" (Vilnius) etc.
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Fig. 7. Panoramic map of Sicily.

The originals of panoramas are executed in graphic engineering known c XVII of century: manually, ink and watercolour technique, without use of means of automation, but on an exact mathematical basis (in perspective projections). At creation of each original the set of the author's sketches, figures, photos, and also plans, maps, space- and aero-photo materials was involved. The special attention was given to general art - graphic registration of panoramas, where the frameworks, tapes and other elements from picturesque maps from XVI-XVII centuries were used. Many panoramas published by the cartographical enterprises "Quadrograph" (Minsk), "Terra-Nostra" (Warsaw), "Briedis" (Vilnius) etc.


 The originals of many jobs were submitted at a personal art cartographical exhibition in Armenia, (Yerevan, 2001) and at the international conference in Kazakhstan (Astana, 2006). Two maps - panoramas (Venice and Berlin), issued by the Polish cartographical publishing house "Terra-Nostra" were awarded with the diplomas of the International exhibitions organized per days of 20 and 21 International cartographical conferences in China and South Africa.
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