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Unit I: Map Design and Layout:Principles of Map Design – Constraints in Map Design - 

Lettering and Toponomy: Lettering Methods -Positioning of letters. 

 

MAP DESIGN AND LAYOUT 

     Among the various aspects of cartography, map design and layout is by far the most crucial 

and complex one There is too much of information which can be depicted on maps, but to depict 

them all with clarity, simplicity, accuracy and aesthetic touch is not easy job Like an artist, a map 

maker has to follow certain principles of visual art but unlike an artist he does not have a 

complete freedom with the portrayal techniques and media. 

 A cartographer shows his artistic talents within the framework of two types of 

constraints The first results from what we call cartographic traditions and conventions, 

and the second from the basic requirements of maps themselves A map is designed to 

serve certain utilitarian purposes Its aesthetic value is only incidental to its utilitarian 

value The artistic talent has, therefore, to function within the framework of the 

utilitarian requirements.  

 The problem of making certain things visually significant without giving the impression 

of imbalance in the total design of a map is the most crucial problem in map design and 

layout. A map has to be an integrated whole, but within this whole certain components 

get prominence over many others, not necessarily because they are more prominent in 

reality but because the cartographer desires to tell more about them than about other 

details.  

   In order to prepare a balanced map and, yet, to make certain component of it visually more 

significant, we have to have the understanding of  

(1) Theory of visual perception; 

(2) Techniques of making things visually significant; and  

(3) Limitations within which cartographers function.  

 

THEORY OF VISUAL PERCEPTION  

    Perception means the awareness of objects in the environment. This awareness comes through 

sensations like sight, sound, taste etc. One of the older theories of perception suggests that the 

objects which we see emit something of themselves to our eyes, to enable us to see them 

(Epicurean Greek philosophers).  



 After Newton’s discoveries, it was generally believed that the objects, rather than 

emitting something of themselves, reflect light to our eyes, very much as in a camera. 

This image was supposed to be the exact copy of the objects seen. Experiments later 

disproved this theory also. Various optical illusions were given as the basis for discarding 

this theory.  

 Then came the theory which proposed that perception is an interaction between the 

perceiver and the objects perceived. This theory can be explained better by taking the 

example of the sunlight falling on an object, say, grass.  

 We see grass to be green because it absorbs all the light waves except the green. The light 

waves creating green arc not green so long as certain cells in the retina of the eye do not 

interact with the light wave in certain ways to produce the experience of green. Neither 

the light emitted by the grass nor the censory cells in the retina, are green. It is the 

interaction between the two which produces green.  

   The most recent theory of visual perception disapproves all the above noted theories. It 

suggests that perception is in reality a transition and that various shapes, colours etc., that we 

perceive exist only in terms of the situation in which they are perceived. It says that 

 (1) Total environment in which the object lies enters into perception as active participant, and 

 (2) The object, if removed from the given environment, loses its whole meaning.  

    An example will make this clear. When we look at the sunset, we do not see certain colour, 

lines, shapes and shades. We see the sunset. We do see the details of the colour and shapes but 

only sub-consciously. What we get, however, is a total visual experience. The bright colours 

which we see in the sunset do not bother us, but they surely bother us if we have wall papers of 

the same colours.  

    The above noted shift in the theory of perception is very pertinent and relevant to map design. 

It, in effect, tells us that various symbols that we use in a map, acquire their desired meaning 

only in the context of the map as a whole 

           After these broad features are recognized, the smaller internal relations begin to unfold 

themselves. We see the rivers, railways, roads, canals, and towns and the interrelations among 

them. This is just like the situation of visiting a factory for the first time. At first everything is 

inarticulate, but soon we distinguish various sounds, machines and sections. Finally, and after a 

necessary period of time has elapsed, the various parts appear to present a meaningful whole.  

We get the integrated picture of a factory or a map in three, phases:  

1. Diffusion phase  

2. Differentiation phase  



3. Integration phase  

MAKING SYMBOLS VISUALLY SIGNIFICANT  

In the diffusion phase  

    During this phase, only the visual outline of the map is seen by the map reader. Whether it is a 

reference map or a thematic map, the visual outline gives to the reader an idea of what is 

emphasized in it. According to Robinson, the fundamental elements of the visual outline are :  

(1) The place, (2) the data, (3) the position of the data in the area and (4) the relative positions of 

various symbols. If the objective is to emphasize the place, it should be made distinct from the 

rest of the map area. This is often done when we prepare a location map.  

    An arrangement of the type suggested above will make the prominent aspects of the map stand 

out from the rest of the data. Such an arrangement enables the map reader to catch the main 

purpose of the map as soon as he looks at it. The visual outline serves the same purpose as the 

chapter headings in a book. By making the outline prominent the map maker succeeds in 

transforming his product into an effective too! of visual communication.  

In the differentiation phase:  

   In this phase of visual communication the map reader’s eyes are set upon knowing further 

details of the data shown on the map. The data represented should have two characteristics 

 (1) They must be correct and  

(2) they must be represented effectively, clearly and legibly.  

An effective, clear and legible representation is no substitute to correct representation. A good 

balance has to be struck between accuracy and effective, clear and legible representation.  

 

Presentation of symbols : To make a map clear and legible, symbols used must be adequately 

dfferentiated from each other. For example, all lines must be drawn clearly, sharply and 

uniformly. To differentiate one line symbol from the other, we can either use varying  

    Sizes and shapes: The size or width of the symbols used in a map should be large enough to 

be visible to map readers. In this connection two facts must be kept in view. The first is that an 

unfamiliar symbols can be seen by a normally sighted person only if it subtends an angle of at 

least one minute at the eye. It means, that farther away a symbol is from the observer's eyes, 

larger it should be in size in order to be legible. As all the so-called normally sighted persons do 

not really have normal sight, it is better to keep this limit a bit higher. Experiments in this regard 



indicate that the angle subtended by the symbol at the eye should be between 1.75 minutes to 2.5 

minutes. 

      Colour and shade: Colour is by far the most important single medium in map design. It 

enables us to create a better contrast in symbols. Used in conjunction with other graphic 

symbols, it makes the portrayal of data visually most interesting. It also enables more 

information to be fed in a map without making it congested. Some thing about its relevant 

characteristics. As we know, Newton showed that colour is an ingredient of sun light. 

 

 

 

         It can be separated in the form of familiar rainbow or spectrum by passing light through a 

prism The wavelengths of the seven colours which constitute sun light vary from 1/31,250 of an 

inch for the red to 1/62,131 of an inch for the violet. Wave-lengths of less than 1/62,131 of an 

inch or more than 1/31,250 of an inch cannot be perceived by the human eye as colour. Many 

insects can perceive ultra-violet rays in the form of a colour because their sensory are made to 

respond to them as a colour experience.  

   The spectrum of the seven colours which we can see is derived from three primary colours. 

These are red, yellow and blue. These are called primary colours because all other colours can be 

produced by a combination of these three.  

       Patterns: Patterns are also the means which help us in differentiating various phenomena 

represented on a map. Patterns can be and are used in place of colors, where use of colors is not 

possible, for reasons, explained later. Patterns are made by varying arrangement of lines and 

dots, separately or together. The possibilities of getting patterns of lines or dots or both are surely 

unlimited. But there are not more than 100 patterns which are used by cartographers in designing 
various types of maps. The most common among them do not exceed 25. 

 

 



 

 

From the visual point of view, the dot patterns are better than the line patterns. As the lines 

have directions, the viewer’s eyes tend to give an image of something unstable. At times they 

join the boundary lines, and make the letterings merge in pattern. Unless the line patterns are 

formed by closely set fine lines, they are irritating to the eye. As against this, the dot patterns 

give an indication of stability, and are pleasing to the eye. 

In the Integration Phase:  

      The final phase of perceptual development or observation of a map occurs when various 

articulated elements of a map are composed into a coherent whole. A well integrated map will 

give sufficient material or information to produce understanding of the purpose of the map. It 

will be simple without ornate artistry, so that the attention of the reader is not diffused. Finally, it 

will evoke similar responses among many map readers. Too large, too bright, or too light.  

        The importance of each component is directly related to its position and visual significance. 

To determine whether a map is balanced or not we have to view it with respect to its visual 

centre which is little above the centre of the area enclosed within the neat line of the map (Fig. 

137). If an item is out of balance it may be above or below the visual plane. The aim of a 

cartographer is to balance the various map components so that they appear natural for the 

purpose of the map.  



CONSTRAINTS IN MAP DESIGN  

    We have already noted that unlike an artist, a cartographer functions under severe constraints. 

Because of these constraints, many of the principles and processes of map design which we 

discussed earlier in this chapter do not hold good. These constraints can be grouped together 

under following heads:  

1. Cartographic restrictions  

2. Technical restrictions  

3. Resource restrictions  

Cartographic restrictions: 

      A number of conventions have been developed in cartography, which are generally followed 

in all maps. Many of these conventions have now been internationalized, so that any departure 

from them appears to be unnatural and incorrect to the average map reader. Take, for example, 

the question of representing water features by blue and plains by green.  

 We know that all water bodies do not necessarily appear blue nor are all the plains green. 

On our physical maps the evergreen Sunderban forests are shown as green as parts of 

Rajasthan desert. Supposing we try to reverse the colour scheme and show the water 

features by green and the plains by blue. We can imagine the consequences of it. The 

only logic behind the existing method of representation is, what we can say, usage.  

 If we compare the topographic maps published by various government agencies the world 

over, we will find that most of the symbols used in them are common to each other. 

These symbols are often referred to as conventional signs because they have been 

conventionalized. Whether these symbols are logical and aesthetic or not, is of secondary 

importance. 

 The map users have become used to such symbols and hence their replacement will 

create confusion. It does not, however, mean that a cartographer has no freedom at all. 

Firstly, there are only few symbols which have been conventionalized and secondly, even 

the conventional symbols to a certain extent can be modified in size and style to present 

an improved picture.  

Technical Restrictions:  

A cartographer, while designing a map, has to work with a number of technical restrictions. 

Some of these restrictions are discussed below:  

   Publishers Specifications: Persons who approach a cartographer for preparing a map have 

certain set ideas about the kind of map they want. It is not uncommon to find a map lover who 



wants every information he needs to be shown on a single map. He gives a long list of facts to be 

portrayed and then tells at the end that the size of the map should not exceed, say, 8" x 8”.  

     Maps are used for a variety of purposes. Some of them go as wall maps, many others as atlas 

maps, but a vast majority of them go as illustrations in various types of books. For each purpose, 

the cartographer has to have a different design, although the information to be given might be the 

same. Wall maps are to be seen from a distance of more than five feet. In these maps only 

outstanding features of the data are to be shown clearly, legibly and boldly. Atlas maps are to be 

seen from a distance of about 15 feet.  

     Data, Scales and Projections: The nature of the data, including the size and the shape of the 

area to be represented, also influences the design of a map. For example, a map of Chile has to 

be an elongated one. A map of the USSR has to have large longitudinal and relatively small 

latitudinal extent. The nature of the data also influences the process of symbolization. Some facts 

can be shown by line symbols, certain others by point symbols and still others by area symbols.  

   Scale also influences the design of a map. On a large scale map objects can be represented in 

greater detail without creating cluttering. If the same data have to be shown on a small scale 

map, many of the details may have to be dropped in order to keep the map legible.  

   Projections are also important factors influencing the design of a map. Projections are of 

different types but there is none which can represent area, shape and direction truly at the same 

time. Most of the distributional data have to be shown on equal-area projections. To show correct 

direction, one has to select the Mercator’s or one of the zenithal projections. A cartographer has 

very little choice in this regard.  

        Reproduction processes: The reproduction technique to be used has a great influence on 

the design of a map. If direct contact prints are to be made, using the original as a positive, as in 

the case of ammonia printing, the original drawing will have to be done on a transparent or 

translucent paper. The reproduced map will be of the same size and design as the original 

drawing.  

As against this, if the original has to be reduced photographically to get a negative or positive for 

final printing, it will have to be designed differently. A map to be printed in multi-colour, will 

have as many originals as the colours. 

Far more data can be shown on a multi-colour map than on a black and white map. Different 

printing processes require different kinds and numbers of originals, which in turn require 

different map designs (for details, see chapter on map reproduction).  

In most of the printing processes maps are drafted at a scale larger than the reproduction scale. 

This is done with a view to get a more refined picture of the fair drawing. It is, however, often 



forgotten that a well designed original does not necessarily give a well- designed print. In fact 

the design of such maps should have the scale of the reproduced map in view.  

Resource Restriction:  

    The third set of restriction under which cartographers function is related to cartographic 

materials, instruments, time and finances. Design of a map and its quality is often determined by 

the cartographic materials and instruments used in drawing.  

       Design has to vary with the quality of the paper, ink, pens, and other aids used in drawing 

the originals. Availability of time and finances also influences the design. A multicolor map is a 

costly proposition. If finances are limited, one will be forced to think of a black and white map. 

Similarly, the time at the disposal of the cartographer influences the design.  

 

Lettering and Toponomy 

     Letters are verbal symbols. They from words which give us certain meanings. There letters 

and words have to be incorporated in the body of the map along with other symbols. Letters are 

conventional symbols of linguists. We have to use these symbols as they are given to us whether 

we like them or not. What we can do however, is to change the style, form, size colour, etc. of 

these system to suit our specific needs. 

       Lettering has always been an important aspect of map design. In the past ornate lettering was 

very common. It was partly used as a device to fill up vacant spaces in the map. In those days all 

lettering was done freehand. Subsequently it came to be engraved to be more important than its 

usefulness. The style of lettering has changed with the change in the printing technology and the 

taste of the people. At present the best lettering is considered to be one which can be read easily. 

While lettering on a map, one has to decide following: 

1.Style 2. From 3. Size 4. Colour5. Method 6. Position 7. Relation to reproduction 8. 

Standardization 

 

Style of Lettering 

      There are three main styles of letterings. They are (1) classical, (2) modern, and (3) sanserif. 

The original of the classical style is Roman. In this style the proportion of thick to thin lines 

making the letters is not great. The stoker of the letters have long and curved serifs. It is an 

ornate style and difficult to read. The modern style was developed in about 1800 A.D. It has 

precise geometric shapes, and the difference between the thick and thin lines making the letters is 



often excessive to give an unbalanced design. The lines are marked by small horizontal strokes. 

The sanserif style is the most modern and up-to-date one. It has no serifs at all. It gives a clear 

cut, new and nontraditional appearance. It is the best style from the point of view of legibility. 

 

From of Lettering   

       Within these styles on can develop several sub-style or forms by changing the slant, 

thickness, and complexity. The style which can be considered to be good is one which is easy to 

read. Ornate and fancy designs are good to look at but difficult to read. 

 

Size of Lettering 

          In view of the complex and varied nature of the data represented on maps, it is often 

desirable to use several lettering style to create contrast. But this should not be overdone. Within 

the modern style, we can have several combinations by using the capital and small letters and by 

varying the size and thickness of letters. 

            The selection of the size of lettering is very important in map design. It is true that certain 

style of letters are difficult to read but even the most modern and legible style will be of no use if 

the size is not properly selected. The size of letters is designed by points. Points 1 is equal to one 

twelfth of inch. Lettering that is one fourths of an inch high is equivalent to 18 points. Perhaps 

point 3 is the smallest type which can be read from a distance of 1 foot. It is safer to use 4 or 5 

point types (Fig 6.1). 



  

 

                               Fig 6.2.Lettering against varying background  

 

 

Table 6.1 Relative visible of Type size 

                   Size in Relative visibility points From 18 inches 

                              3                                                 1.10 

                              4                                                 1.60 

                              5                                                  2.11 

                               6                                                 2.64 

                               8                                                 3.64 

                              10                                                4.65 

                              12                                                5.66 

                              14                                                6.67 

                              18                                                 8.67 

                              24                                                11.68 

The table 6.1 can be used to determine the size of letters which will give the required 

perception. For example, if we want to increase the relative visibility of certain letter 5 times 

(point 3 being the base), we will have to select points 12 and not point 15. 

 



Color and Back Ground: 

 

          Another way of creating contracts and making letterings more legible and easily 

perceptible is to them in varying colours and against contrasting backgrounds. Greater the 

contrast between the lettering and the background, more the legibility and perceptibility. Black 

lettering on a white background stands out at the top of the scale; on a gray background it looks 

faint and unimportant (Fig. 6.2). 

 

Positioning: 

 

           Positioning of lettering means placing it in the map in relation to other symbols. The 

layout of letters should normally be parallel to the top and bottom of the neat line. This, however, 

Creates some imbalances if the parallels and meridians are also shown in the map, for in many 

cases the parallels and will not be parallel to the neat line. It is therefore, desirable to eliminate 

the graticules from the land areas of the map. They can be shown by strokes along the neat line. 

They need not be eliminated from the water features. This should not, however, be considered to 

be a rule, for in many cases the graticules may have to be shown to serve certain specific 

purpose. 

 

           In case where the features to be named have a real extents such as countries, mountains 

atc.,letters should be spread to include the entire feature. They should be equally spaced and 

easily distinguishable. Names of the rivers should be positioned along their courses and the 

letters should be slanting. The alignment of lettering used for railways, roads, canels,telegraph 

lines, air-routes, sea routes, etc., should be the same as that of the objects. Place names should be 

so positioned that they do not mix up with symbols. They should be placed a little above or 

below on the right or left of the symbol, to avoid mix up. The titles and legends, if put in more 

than one line, should be balanced around a central line and positioned carefully. It is advisable to 

first write the letters on a tracing paper and to adjust the position by shifting the paper left and 

right. 

 

Mechanics of Lettering 

There are several lettering devices. The following three are discussed below: 

1. Freehand,  

2. Stick up and  



3. Mechanical 

 

 

Freehand lettering 

        Freehand lettering is done with the help of a pen. It requires good planning. Guidelines are 

drawn with the help of a ruler, curve or lettering angle. For all capital lettering only two guide 

lines are needed but for mixed letterings, three lines are more appropriate. First the letters are 

drawn with a lead pencil (Fig. 6.3). Freehand lettering requires considerable practice. It is quick 

and more suited for maps in which letters have to follow certain crooked lines.  

 

 

 

Stick up lettering 

      To make lettering easier, one can get the terms printed in appropriate style and size. These 

terms can then be cut off from the sheet and placed at their appropriated positions with the help 

of some adhesive. The commonly used names and letters are available in the market. These are 

printed on wax-backed transparent papers. One can cut the individual letters or a group of letters 

or build desired terms. 



  

                                                                   Fig..Stick-up lettering 

Besides this, letter-sets (beautifully printed alphabets and figures of various sizes and styles) are 

also available which can be transferred on the map as per requirement. Quick and precise 

lettering is also done with photo-type. 

 

Mechanical lettering 

Mechanical lettering is one in which instruments are used to control the size, style and 

thickness of letters. Following are the most commonly used devices. 

 

 (1) A Uno pen consists of a pen attached to a small tube in which the ink is fed. The size and 

style of letters are determined by the templates in which the letters are stenciled.  

 

(2) Leroy Set is an American product. It contains a scriber to which a pin and a pen are attached. 

The pin moves along a groove in the template and the pen gives the required letters. Templates 

of a variety of letter styles and symbols are available for this purpose. 

 

 (3) Varigraph is the most mechanized of the lettering devices discussed here. It also consists of a 

template with engraved letters and a stylus. Its functioning is based on the principles of a 

pantograph. Adjustments to make the letters large, small, elongated etc., are possible  

 

(4) wrico uses stencils as in the case of the Uno pen but the pen is of a different type. 

 



 

                                                               Fig. Leroy set. 

 

              The conventional drawing pen has been handicapped by a number of knotty problems-

line breadth variations, drying and clogging of the point, blotting, ink spillage and soon. For 

better work, nowadays the “Hope graph” is used. This equipment is thoroughly functional 

precision. While selecting the size and style of lettering, it must be kept in view that the letters 

are also reduced with the rest of the symbols drawn on an original. They should be so selected 

that they will be legible in the printed map. 

 

 



ELEMENTS OF CARTOGRAPHY - II     CODE: 18K2GAG3 

 UNIT-I  Gtpg;gl Ntiyg;ghl;L jpl;lkplYk;> 

,Wjpaikg;Gk; 

(Map Design and Layout) 

 

cyfpYs;s midtUk; Gtpg;glj;jpid ghh;g;gjpYk;> itj;jpUg;gjpYk; 

ngWikNa nfhz;Ls;sdh;. ,t;thW midtiuAk; ftUkhW cs;s Gtpglj;jpd; 

gz;G mjd; Ntiyg;ghl;bidg; nghWj;Nj cs;sJ. Gtpg;gltpaypy; tpg;gl 

Ntiyg;ghl;bidj; jpl;lkplYk;> tiujYk; Kf;fpakhd> rw;W fbdkhd xd;W 

vd;Wjhd; Fwpg;gpl Ntz;Lk;. xU jhis Gtpg;glk; vd;w epiyf;F khw;w 

Ntz;Lnkd;why; vz;zw;w rhpahd tptuq;fis njspthf> RUf;fkhf FWaPLfSld; 

tiue;jhy; jhd; ,aYk;. xU rhjhuz kdpjDk; mf;fiu nfhs;SkhW Gtpg;glq;fs; 

,Ug;gjw;F ,JNt xU fhuzkhFk;.  

xU fiyQd; Nghy; Gtpg;gl ty;Ydh; nray;gl Ntz;Lk;. Mdhy; 

mbg;gilahd nfhs;iffisAk;. mikg;GfisAk; nfhz;L Gtpg;glf; fiyapay; 

tpjpfSf;Fl;gl;L mth; nray;gl Ntz;Lk;. Gtpg;gl ty;Ydh; NtiyghLfisj; 

jpl;lkpLk; NghJ> tiuAk; NghJ ,U tpjkhd tpjpfSf;Fl;gl;L nray;gl Ntz;Lk;. 

xd;W Gtpg;gltpaYf;NfAhpa njhd;ikAk;> trjpfSk; ,uz;lhtJ Gtpg;glj;jpd; 

mbg;gilj; Njit vd;git MFk;. Gtpg;glq;fs; VjhtJ xU gad;ghl;bw;fhfNt 

tiuag;gLfpd;wd. mt;thW tiuag;gLk; NghJ fiy EZf;fk; mg;gad;ghl;bw;F Vw;g 

fl;Ljpl;lj;jpw;Fs; ,Uf;FkhW mikayhNk jtpu tpyfpr; nrd;W tplf;$lhJ. 

,jidnay;yhk; Gtpg;glf; fiyQh; kdjpy; nfhz;L nray;glNtz;Lk;. xt;nthU 

FwpaPLfSk;; Gtpg;glj;jpd; xU fl;likg;igj; jUfpd;wd. xU rpwe;j Gtpg;glj;ij ehk; 

cUthf;f Ntz;Lnkd;why; x;t;nthU FwpaPLfisAk; njspthf> vspjhf fiy 

EZf;fk; kpspUkhW itj;jhy; kl;Lk; NghjhJ. midj;jpw;Fk; Nkyhf jdp 

mikg;Gfis Gtpg;glj;jpd; fUj;NjhL ,iae;jthW mtw;iw kpspur;nra;a Ntz;Lk;. 

jdpg;gl;l mikg;Gfs; Gtpg;glj;NjhL ,iae;jhy;jhd; fUj;Jfis mitfs; 

njspTgLj;jKbAk;.  

Gtpg;gl Ntiyg;ghL jpl;lkply; vd;gJ vt;thW jdpg;gl;l mikg;Gfis 

Gtpg;glk; KOikf;F ,iae;j xd;whf Kd;Ndw;WtJ vd;w jpl;lkplyhFk;. tiujy; 

vd;gJ jpl;lkpl;lij ey;yKiwapy; jhspy; tiue;J KOikg;gLj;Jjy; MFk;. rpy 

Gtpg;glq;fs; rhjhuz kdpjh;fspd; Njitf;Fk; jpdrhp gad;gLkhWk; cs;sJ. mjpy; 

gy tptuq;fs; nfhLf;fg;gl;bUf;Fk;. ,j;jifa Gtpg;glq;fs; nghJ Gtpg;glq;fs; 

vdg;gLfpd;wd.  



xU rpy Gtpg;glq;fs; xU rpy tptuq;fSf;F kl;Lk; Kf;fpaj;Jtk; 

mspf;fpd;wd. mj;jifa Gtpg;glq;fs; fUj;J tpsf;f Gtpg;glq;fs; 

vd;wiof;fg;gL;fpd;wd. ,j;jifa Gtpg;glq;fis tiuAk; NghJ Fwpg;gl;l fUj;J 

kl;Lk; ghh;it Kf;fpaj;Jtk; ngWkhW kw;wit gpd;dzpapy; Fwpg;gpl;l fUj;jpw;F 

CW nga;ahj mstpw;F ,Uf;FkhW tiuaNtz;Lk;. ,t;thW rw;W fbdkhd 

fhhpakhFk;.  

xU jukhd Gtpg;glk; jahhpf;fg;gl Ntz;Lnkd;why; fPo;f;fz;ltw;iw ed;F 

jPh;khdpj;Jf; nfhs;s Ntz;Lk;.  

1. ghh;it mDkhdf; Nfhl;ghL  

2. ghh;it Kf;fpaj;Jtk; ngWkhW tiuAk; EZf;fq;fs;  

3. Gtpg;gltpay; tiuaiwfs;  

ghh;it mDkhdf; Nfhl;ghL (Theory of Visual Perception)  

 xU nghUisg; gw;wpa mDkhdk; vd;gJ xd;iwg;ghh;f;Fk; NghJ mjd; 

Rw;Wg;Gwj;NjhL xg;gpl;L mjid mDkhdpj;jy; vd;gjhFk;. xU glj;jpy; ghh;f;Fk; 

NghJ> gpd;dzpapy; cs;s midj;ijAk; ftdpf;f Ntz;ba R+o;epiyapy;> ghh;g;gth; 

cs;sdh;. xU nghUisg; gw;wpa njspT ghh;itapd; %ykhfNth> xypapd; 

%ykhfNth> czh;tpd; %ykhfNth fpilf;fpd;wJ. fpNuf;f jj;JtQhdp vgpfpNu]; 

vd;gth; ekJ fz;fspypUe;J ntspg;gLk; xd;wpd; %ykhfNyh ek;khy; nghUl;fis 

mDkhdpf;f Kbfpd;wJ vd;whh;. gpd;dh; epA+l;ld; nghUl;fspypUe;J gpujpgypf;Fk; 

xspahdJ epow;glf; fUtp Nghy; nray;gLfpwJ vd;W $wpdhh;. Mdhy; ,f;Nfhl;ghLk; 

Vw;Wf;nfhs;sg;gltpy;iy. ghh;it mDkhdk; gw;wpa gy;NtW fUj;Jf;fs; ,Ug;gpDk; 

nghUl;fSf;Fk;> ghh;gth;fSf;Fk; ,ilapYs;s njhlh;Ng ghh;it mDkhdj;ijf; 

nfhLf;fpwJ vd;W ngUk;ghYk; xg;Gf; nfhz;ldh;.  

 rkPgj;jpy; midtUk; Vw;Wf; nfhs;Sk;gb xU Nfhl;ghL cUthf;fg;gl;lJ. 

mf;Nfhl;L mDkhdk; vd;gJ xU nghUspd; R+o;epiyf;F Vw;g NtWgl;l cUtj;jpYk;> 

epwq;fspYk; ehk; ngwf;$ba cz;ik ,ilj;Njhw;wk; vd;Wk; $WfpwJ. ,f;Nfhl;ghL 

xd;W KOr; R+o;epiy mDkhdj;jpy; Kf;fpa gq;F tfpf;fpd;wJ vd;Wk;> ,uz;lhtJ 

R+o;epiyapypUe;J xU nghUis ehk; tpyf;fptpl;lhy;> mg;nghUs; jkJ KO 

mh;j;jj;ijAk; ,oe;JtpLk; vd;gjhFk;. R+hpa m];jkj;ij ehk; ghh;f;fpNwhk; vd;W 

itj;Jf; nfhs;Nthk;. ek;khy; Fwpg;gpl;l epwk;> NfhLfs;> cUtq;fs; Nghd;wtw;iwg; 

ghh;f;f KbahJ xU rpy mikg;Gfis ehk; ghh;j;Jg; ghh;j;J cs;Szh;tpNy xU rpy 

nghUl;fis ehkhfNt mDkhdpj;Jf; nfhs;fpNwhk;. ,J NghyNt R+o;epiyNahLjhd; 

ehk; xU nghUl;fisg; gw;wp mDkhdpj;Jf; nfhs;s Kbfpd;wJ.  

 Nkw;$wpa fUj;jpypUe;J Gtpg;gl Ntiyg;ghL jpl;lkplypd; Kf;fpaj;Jtk; 

ekf;F tpsq;Fk;. Gtpg;glj;jpy; gad;gLj;jptUk; gy;NtW FwpaPLfs; Gtpg;glk; 

KOikNahLk; Nrh;j;Jj;jhd; mDkhdk; nfhLf;fKbAk;. Gtpg;glj;jpypUe;J mtw;iw 



ntspNa vLj;J> jdpahfg; ghh;j;jhy; mtw;wpd; nghUs; khwptpLk; my;yJ mit 

,of;fg;gLfpd;wd. xU Gtpg;glj;jpy; xU FwpaPL gad;gLj;jpatpjk; midj;J 

Gtpg;glj;jpYk; mNj Nghy; gad;gLj;j KbahJ. xU Gtpg;glj;jpy; mjd; 

Njitf;Nfw;g gad;gLj;jg;gl;l FwpaPL> NtnwhU Gtpg;glj;jpy; gad;gw;wjhfptpLk;. 

,jidnay;yhk; Gtpg;gl ty;Ydh; kdjpy; nfhz;L nray;gl Ntz;Lk;.  

 xU jdpf;FwpaPL mjw;Fhpa midj;Jk; ngwtpy;iy vd;gJ fUj;jy;y mjd; 

miktplk; gy;NtW mh;j;jq;fis nfhLf;fpd;wd vd;Nw $wyhk;. rhd;whf gLf;if 

trkhff; nry;Yk; xU NfhL jpirapid eph;zapg;gjhf ,Uf;Fk; nrq;Fj;jhf 

,Uf;Fk; NfhL gLf;iff; Nfhl;bid tpl XusT czh;Tfis vOg;gf;$bajhf 

,Uf;Fk;. FWf;F trj;jpy; ,Uf;Fk; xU NfhL ghh;g;gth;f;F rhpahd mDkhdj;ijf; 

nfhLf;fhJ. ,J NghyNt xU FwpaPL mUfpypUf;Fk; Nfhl;L FwpaPl;Lld; gy 

mh;j;jq;fis ,J nfhLf;fpwJ. rhd;whf xU FWf;Ftrf; Nfhl;bw;F NkYs;s 

Fdpe;Js;s kdpjdpd; glk; mtd; jiuapypUe;J VNjh xU nghUis vLg;gjhf 

mDkhdpf;fgLfpwJ. mNj rka FWf;Ftrf;NfhL mtDf;F NkypUg;gjhf 

tiue;jpUe;jhy; mjpfr; Rikapdhy; Fdpe;jpUg;gjhf mDkhdpf;fg;gLfpwJ. 

NfhLfspdhy; fhz;gpf;fg;glf;$ba gy mikg;Gfs; ntt;NtW mDkhdh;ifNa 

nfhLf;fpd;wd vdyhk; rJu Kf;Nfhzk; Nghd;wit Fwpg;gpl;l mikg;ig 

jUfpd;wdNt jtpu 4>3 NfhLfs; vd;w mDkhdj;ijj; jUtJ fpilahJ. ,J 

NghyNt epwq;fSk; mtw;wpd; gpd;dzpNahLjhd; mh;j;jq;fis jUfpd;wd.  

 Xhplj;jpYs;s gy FwpaPLfs; epiwe;j mikg;igg; ghh;f;Fk; NghJ Kjypy; 

ghh;g;gth;fSf;F xd;WNk Ghpahj> njsptw;w epiyiaNa Njhw;Wtpf;Fk;. Neuk; Mf 

Mfj; jhd; FwpaPLfspd; jdpj;jd;ik tpsq;FfpwJ. epyKk;> ePUk; epiwe;j 

Gtpg;glj;ij Kjypy; ghh;f;Fk; NghJ ePy epwj;jpYs;s ePh;gug;G kl;Lk; cldbahfg; 

Ghpe;J nfhs;s KbAk;> Neu mtfhrj;jpy; ghh;j;jhy; ejpfs;> Vhpfs;> fhy;tha;fs;> 

kw;w ePh;epiyfs; jdpj;jdpahfTk; vt;thW mit ,uapy; ghijfs;> rhiyfs;> 

efuq;fSld; njhlh;G nfhz;Ls;sd vd;Wk; Ghpe;J nfhs;s KbAk;. xU 

njhopw;rhiyf;Fs; nrd;wTlNdNa njsptw;w epiyiaAk;> jdpj;j epiyiaAk;> 

njhlh;Gs;s epiyiaAk; ehk; mwpe;J nfhs;s Kbfpd;wJ. ehk; xU 

njhopw;rhiyf;Fs; nrd;wTld; njsptw;w rg;jKk;> vz;zw;w ,ae;jpuq;fSk; xU 

njsptw;w epiyiaj; jUk;. rpwpJ Neuk; ehk; cd;dpg;ghf ftdpj;jhy; mtw;wpd; 

jdpj;jd;ik tpsq;Fk;. ,Wjpapy; mit vt;thW xd;Nwhnlhd;W njhlh;G 

nfhz;Ls;sJ vd;gJk; njhpAk;.  

 

 

 

 



ghh;it Kf;fpaj;Jtk; ngWkhW FwpaPLfis cUthf;Fjy; 

(Making Symbols visually Significant) 

njsptw;w epiy: (In the Diffusion Phase)  

 xU Gtpg;glj;ijg; ghh;j;j clNdNa njsptw;w epiyiaj;jhd; ghh;g;gth; ngw 

KbAk;. nghJ Gtpg;glkhf ,Ue;jhYk;> fUj;J tpsf;fg;glkhf ,Ue;jhYk; 

mg;Gtpg;glj;jpd; ghh;it ntspj;Njhw;wk; kl;LNk fpilf;Fk;.  

 mit Kf;fpaj;Jtk; ngWtjw;F ,lk;> Gs;sp tptuk;> mt;tplj;jpy; mg;Gs;sp 

tptuk; mike;Js;s tpjk; kw;w FwpaPLfSld; vt;thW njhlh;G nfhz;L 

mike;Js;sJ vd;git vy;yhk; Kf;fpakhFk;. xU Gtpg;glj;jpd; Fwpf;Nfhs; ,l 

Kf;fpaj;Jtk; jhd; vd;why; kw;w gFjpfspypUe;J Fwpg;gpl;l ,lk; tpyfp njspTld; 

,Uf;f Ntz;Lk;. ,j;jifatw;wpw;F miktpl Gtpg;glq;fs; rpwe;j rhd;whFk;. Gs;sp 

tptuq;fs; Kf;fpaj;Jtk; ngw Ntz;Lnkd;why; Kjypy; ,l Kf;fpaj;Jtk; ngWkhWk; 

gpd;dh; mg;Gs;sp tptuq;fspd; guty; FwpaPLfspd; mbg;gilapy; Kf;fpaj;Jtk; 

ngWkhW mikf;f Ntz;Lk;. ,U NtWgl;l FwpaPLfs; Kf;fpaj;Jtk; nfhLj;J 

tiuag;gl Ntz;Lnkd;why; NtWgl;l epw;fNsh> epoy;fNsh nfhLj;J 

NtWgLj;jpf;fhl;lyhk;. ,t;thW mikj;j Gtpg;glq;fs; tiue;jhy; Njitahd fUj;J 

njspthf kw;wtw;wpypUe;J NtWgl;L fhl;LkhW mike;jpUf;Fk;. ghh;g;gth; clNd 

Njitahd fUj;jpid kl;Lk; vspjpy; ngw KbAk;. Kjy; epiyapy; ghh;f;Fk;NghJ 

Gtpg;glj;jpYs;s FwpaPLfs; vy;yhk; njsptw;w epiyapidNa Njhw;wtpf;Fk; vdyhk;.  

NtWgl;l epiy (In the Differentitation Phase)  

 Gtpg;glj;ij rw;W ftdpj;J ghh;f;Fk; NghJ NkYk; gy tpsf;fq;fs; 

ngwg;gLfpd;wd. Fwpf;fg;gl;bUf;Fk; Gs;sp tptuq;fs; rhpahditahfTk;> njspthfTk;> 

tpsf;fkhfTk; Fwpf;fg;gl;bUf;f Ntz;Lk;. rhpahd Gtpg;glj;jpw;F Gs;sp tptuq;fs; 

njspthf ,Uj;jy; mtrpakhfpwJ.  

FwpaPLfis tiujy;:  

 Gtpg;glk; njspthf ,Uf;f Ntz;lnkd;why; gad;gLj;jg;gl;bUf;Fk; FwpaPL 

xt;nthd;wpypUe;Jk; NtWg;gl;ljhf ,Uf;f Ntz;Lk;. tiuag;gl;Ls;s NfhLfs; 

njspthfTk;> rPuhfTk;> chpa Kiwg;gbAk; tiuj;epUf;F Ntz;Lk;. mtw;wpw;Fs; 

NtWghL ,Ug;gpd; NfhLfspd; jbkhdj;jpy; NtWghL fhl;b tiuayhk;.  

msTk;> cUtKk;: (Size & Shape)  

 msTk;> FwpaPLfspd; mfyKk; ghh;itahsh; vspjhf fz;L nfhs;SkhW 

nghpjhf ,Uf;f Ntz;Lk; Fwpg;gpl;l J}uj;jpypUe;J ghh;f;Fk; NghJ xNu epkplj;jpy; 

ghh;itahshpd; ghh;itapy; gLk; Nfhzj;jpy; ,Uf;f Ntz;Lk;.  Gtpg;glj;ijtpl;L 

J}ukhfr; nry;y nry;y FwpaPLfs; rpwpjhf njhpahj mstpy; khwptpLk;. MfNt 1.75 

epkplj;jpypUe;J 2.5 epkplj;jpw;Fs; ghh;itahsh; ghh;itapy; gLk; Nfhzj;jpy; ,Uf;f 



Ntz;Lk;. J}uj;jpw;F Nfw;wthW FwpaPLfspd; msTk; ,Uf;f Ntz;Lk;. J}uk; 

mjpfhpf;f mjpfhpf;f FwpaPLfspd; cUt msTk; mjpfhpf;fg;gl Ntz;Lk;.  

  J}uk;    FwpaPLfspd; cUt msT  

  1’      0.02 kp.kp 

  1.5;’      0.205kp.kp  

  2.5’      0.04 kp.kp  

  5’      0.08 kp.kp 

  10’      0.16 nr.kP 

  20’      0.32 nr.kP  

  40’      0.75 nr.kP  

  80’      1.5  nr.kP  

  100’      1.75 nr.kP  

tiuaf; $ba Gtpg;glk; ve;jg; gaDf;F Njitg;gLfpwJ vd;gijf; nfhz;Lk; 

FwpaPLfspd; msT eph;zapf;fg;gLfpwJ. FwpaPLfs; Gtpg;glk; KOtJlDk; xg;gpLk; 

NghJ jkf;NfAhpa NtWghl;bidf; nfhz;L tpsf;f Ntz;Lk;. mjhtJ msT> tUk; 

epoy; my;yJ epwk; Mfpatw;wpy; FwpaPLfs; gpd;dzpapypUe;J NtWglyhk;.  

epwk; (Colour)  

 epwq;fs; FwpaPLfisj; njspthf NtWgLj;jpf; fhl;lg; gad;gLfpd;wd. 

ghh;itahsh; clzbahfg; gphpj;Jg; ghh;f;f ,J gad;gLfpd;wd. epwq;fisg; 

gad;gLj;Jk; Kd; ehk; epwg;gphpia> epwq;fspd; miy ePsk; Nghd;wtw;iwg; 

gw;wpnay;yhk; njspT gLj;jpf; nfhs;sNtz;Lk;. rptg;G epwk; mq;Fyj;jpw;F 1/31250 

tayl; epwk; mq;Fyj;jpw;F 1/62131 vd;w miy ePsq;fisAk; nfhz;lit. ,t;tiy 

ePsj;jpw;F FiwthfTk;> mjpfkhfTk; miy ePsk; nfhz;l epwq;fis vspjpy; kdpjf; 

fz;fshy; epwf;fshf mDkhdpf;f KbahJ. rptg;G> kQ;rs;> ePyk; Nghd;w %d;W 

Kjd;ik epwq;fshy;jhd; ed;F ghh;f;ff; $bait. gpd;dh; gr;ir> kQ;rs;> ePyk;> 

tayl; Nghd;wit mLj;J Kf;fpaj;Jtk; ngWfpd;wd. ,jidnay;yhk; fUj;jpy; 

nfhz;L Gtpg;glty;Ydh; epwkpliyr; nra;a Ntz;Lk;.  

mikg;G: (Pattern)  

 NfhLfshy; Md mikg;GfSk; FwpaPLfis NtWgLj;jpf; fhl;lg; gad;gLfpd;w. 

epwq;fs; gad;gLj;j Kbahj R+o;epiyfspy; mikg;Gfis ehk; gad;gLj;jyhk;. 

mikg;Gfs; NfhLfs;> Gs;spfshy; jdpahfNth> Nrh;e;Njh Vw;gLj;jg;gl;litfshFk;. 

E}w;Wf;Fk; Nkw;gl;l mikg;Gfspy; 25 mikg;Gfs; Gtpg;glf;fiyapy; nghJthfg; 

gad;gLj;jg;gl;L tUfpd;wd. Nfhl;L mikg;Gfistpl Gs;sp mikg;Gfs; ey;y 

Njhw;wj;jpidf; nfhLf;fpd;wd. NfhLfspd; mikg;G NtWgl;l fUj;jpid 

mDkhdpg;gjw;Fk; top tFf;fpd;wd. Nfhl;L mikg;Gfs; vy;iyf; NfhLfSld; NrUk; 



NghJ vOj;Jf;fs; njspthf ,y;yhky; nra;J tpLfpd;wd. neUf;fkhf tiuag;gLk; 

Nfhl;L mikg;Ggs; rpy rkaq;fspy; ghh;it trjpiaj; jUtjpy;iy. Mdhy; Gs;sp 

mikg;Gfs; njspthdjhfTk; ghh;itf;F trjpahdjhfTk; jpfo;;fpd;wJ.  

xUq;fpize;j epiy (Integration Phase)  

 xU Gtpg;glj;jpidg; ghh;f;Fk; NghJ NtWgl;l FwpaPLfs; Njhw;wq;fs; vy;yhk; 

xU xUq;fpise;j epiyapy; itf;fg;gl;bUg;gjpid ehk; mwpayhk;. ed;F 

mikf;fg;gl;l Gtpg;glk; chpa fUj;jpid ghh;g;gtUf;F vspjhf tpsf;fptpLfpd;wd. 

vspikahdjhfTk; ghh;g;gth; Fok;ghkYk; Gtpg;glq;fs; fUj;Jf;fisj; je;J 

tpLfpd;wd.  

 xU Gtpg;glk; gy FwpaPLfs; vt;thW xUq;fpize;j jd;ikapy; jkf;NfAhpa 

jdpj;jd;ikAld; tpsq;Ffpd;wd vd;gij ,Wjpapy; fhl;Lfpd;wd. xt;nthU 

mikg;GfSk; miktplj;jpw;Nfw;g Kf;fpaj;Jtk; ngw;witfshfNt tpsq;Ffpd;wd 

vdyhk;. Gtpg;gltpay; ty;Ydh; Nkw;$wpa fUj;Jf;fis kdjpy; nfhz;L rpwe;j 

ed;F jpl;lkplg;gl;l Gtpg;glj;jpid cUthf;F Ntz;Lk;.  

 

tiuaiwfs;: (Constraints)  

xU rhjhuz fiyQd; Nghyd;wp Gtpg;gl ty;Ydh; rpy tiuaiwfSf;F 

fl;Lg;gl;Lj;jhd; nray;gl Ntz;Lk;. tiuaiwfshy;jhd; Kd;dh; $wg;gl;l 

mikg;Gfs; midj;Jk; gy ,lq;fspy; Kf;fpaj;Jtk; ngwhky; Ngha;tpLfpd;wd 

vdyhk;. tiuaiwfis 1. Gtpg;gltpay; jilfs; (Cartographic restriction) 2. njhopy; 

El;gj; jilfs; (Technical restriction) 3. tsj;jilfs; (Resource restriction) vd;;W 3 

gphpTfshfg; gphpf;fyhk;.  

Gtpg;gltpay; jilfs;  

 Gtpg;gltpaypy; gy tpjkhd rq;Nfjf; Fwpfs; gpd;gw;wg;gLfpd;wd. ,j;jifa 

rq;Nfjf; Fwpfs; rh;tNjr mstpy; gpd;gw;wg;gLtjhy; mtw;iw kPwp tiuag;gLk; ve;j 

xU Gtpg;glKk;> rhjhuz Gtpg;gl gad;ghl;lhsUf;F jtwhdjhfj; Njhw;wkspf;fpd;wJ. 

rhd;whf ePh;g;gug;gGfs; ePy epwj;jpYk;> rkntspfs; gr;ir epwj;jpYk; 

Fwpf;fg;gLfpd;wd. Mdhy; ,jid rpwpJ khw;wp ehk; gr;ir epwj;ij ePh;g;gug;gpw;Fk;> 

ePy epwj;ij rkntspf;Fk; nfhLj;jhy; tpisTfs; tpghPjkhfptpLk;. MfNt 

neLq;fhykhf gad;ghl;by; ,Ue;J te;j epwf;FwpaPLfis ek;khy; khw;wp tiua 

KbahJ.  

 ,J NghyNt jyg;glq;fs; xt;nthd;Wk; mJ ve;j ehl;ilr; Nrh;e;jjhf 

,Ug;gpDk; gad;gLj;jg;gLk; FwpaPLfs; nghJthditahfNt ,Uf;Fk;. ,jpy; 

gad;gLj;jg;gLk; FwpaPLfs; rh;tNjr rq;Nfjf; FwpaPLfSld; xg;gplg;gl;L 

tiuag;gLfpd;wd. MfNt ,jpy; VjhtJ FwpaPl;L khw;wq;fs; fhzg;gbd; mJTk; xU 



rhpahd Gtpg;glkhf fUjg;glhky; Fog;gj;jpidj; Njhw;Wtpf;Fk;. Gtpg;gl 

ty;YdUf;Fr; Rje;jpuNk ,y;iy vd;W vz;zp tplf;$lhJ. rh;tNjr mstpy; xj;Jf; 

nfhs;sg;gl;l FwpaPLfs; rpwJ eilapYk;> mstpYk; khw;wk; nra;ag;gl;Lg; 

gad;gLj;jg;glyhk;. ePh;g;gFjpfs; ePy epwj;jpy;jhd; Fwpf;f Ntz;Lk; vd;wpUf;fpwNj 

jtpu mjd; mlh;j;jpia ehNk eph;zapj;Jf; nfhs;syhk;. ,J Nghd;w Gtpg;gltpay; 

jilfSf;F my;yJ tpjp KiwfSf;Ff; fl;Lg;gLj;jhd; Gtpg;gltpayhy; jkJ 

jpl;lj;jpid> tiuKiwfisg; gpd;gw;w Ntz;Lk;.  

njhopy; El;g jilfs;:  

 xU Gtpg;gl Ntiyg;ghL gw;wp jpl;lkpLk; Kd;dh; fPNo nfhLf;fg;gl;Ls;s gy 

njhopy; El;gj;jilfisAk; gw;wp Gtpg;gl ty;Ydh; ftdj;jpy; nfhs;s Ntz;Lk;. 

mit:  

gjpg;gPl;lhshpd; Fwpg;gply;  

 Fwpg;gpl;l Gtpg;glj;ij jahhpf;f Ntz;Lnkd;W Gtpg;gltpayhiuf; Nfl;Fk; 

gjpg;gpl;lhsh; xU rpy Fwpf;Nfhs;fNshLjhd; mZFthh;. rhjhuzkhf xU jdpj;j 

Gtpg;glj;jpNyNa gy tpjkhd nra;jpfs; ,Uf;f Ntz;Lnkd;W tpUk;Gjy; 

gjpg;gPl;lhshpd; Nghf;fhf ,Uf;Fk;. 8” x 8” vd;w mstf;F tiua Ntz;ba 

Gtpg;glj;jpy; tpsf;f Ntz;ba nra;jpfs; vz;zw;witia mth; nfhLg;ghh;. ,J 

Nghd;w rpf;fy;fs; voyhk;. Gtpglq;fs; gy Nehf;fq;fSf;fhf Rth; 

Gtpg;glq;fshfNth> Njrg;gl Gtpg;glq;fshfNth> Gj;jf Gtpg;glq;fshfNth 

tiuag;gLfpd;wd. xNu tpjkhd fUj;Jf;fshf ,Ue;jhYk; Gtpg;gltpayhhpd; 

Ntiyg;ghL xt;nthd;wpYk; NtWgl;Lf; fhzg;gLk;. Rth; Gtpg;glq;fs; rw;W 

njhiytpypUe;J ghh;f;ff; $baitahf cs;sjpdhy; Kf;fpa Fwpg;Gfs; njspthfTk;> 

nghpajhTk;> tpsf;fkhfTk; ,Uf;Fk;gb tiua Ntz;Lk;. ,J NghyNt ml;y]; 

Gtpg;glq;fs; mUfpy; itj;Jg; ghh;f;ff; $baitahifahy; nghpjhf ,y;yhtpl;lhYk; 

FwpaPLfs; njspthdjhfTk; chpa ,lj;jpy; epwkhw;wkpd;wp NtWghLfis rhpahf 

tpsf;ff;$bajhfTk; ,Uf;F Ntz;Lk;. Mdhy; Gj;jf Gtpg;glq;fs; ghlq;fNshL 

njhlh;GgLj;jp tiuag;gLtjpdhy; mjidr; rhh;e;jitfshf ,Uf;f Ntz;Lk;. Gj;jf 

Gtpg;glq;;fs; jdpj;jd;ik nfhz;bUe;jhYk;> mq;fpUe;J jdpNa tpyfpg;ghh;j;jhy; 

mit gadw;witfshfj; Njhw;wkspf;Fk;. Gj;jf Gtpg;glq;fs; Fwpg;gplg;gl;Ls;s 

Gj;jf mstpw;F> xJf;fg;gl;l gf;fj;jpy; nghUe;jf; $bajhf ,Ug;gjpdhy;> Gj;jf 

mstpw;Nfw;g Gtpg;gl msTfisj; Njh;e;njLj;Jf; nfhs;s Ntz;baJ mtrpakhfpwJ.  

 

 

Gs;sp tptuq;fs;:  

 nfhLf;fg;gl;Ls;s Gs;sp tpuj;jpd; jd;ik> vt;tplj;ij tiuaNtz;LNkh 

mt;tplj;jpd; msT> cUtk; ,tw;Wld; Nrh;j;J Gtpg;gl Ntiyg;ghl;il ghjpf;fpd;wJ. 



rhd;whf ePsthf;fpy; mike;Js;s rpyp ehl;bw;Fk;> jPh;f;fNuif tpahdj;jpy; gutpAs;s 

u\;ah ehl;bw;F Gtpg;glk; tiua Ntz;Lk; vd;why; ,tw;wpd; mikg;gpw;Nfw;g 

Gs;sptptuq;fisf; fhl;Lk; FwpaPLfSk; khw Ntz;Lk;. xU rpy mikg;Gfs; Nfhl;Lf; 

FwpaPLfshfYk;> rpy Gs;spf; FwpaPLfshYk; Fwpf;fg; gl;lhy;jhd; me;j ehl;L 

mikg;gpw;F mg;Gs;sp tptuq;fisj; njspthff; fhl;lKbAk;.  

 

msit  

 msitAk; Ntiyg;ghl;by; kpFe;j ghjpg;gpidj; jUfpd;wj vdyhk;. nghpa 

msit Gtpg;glj;jpy; mjpfsT tptuq;fis Fog;gkpd;wpj; ju KbAk;. Mdhy; mNj 

Gs;sp tptuq;fis rpwpa msit Gtpg;glj;jpy; tiua Ntz;Lk; vDk; NghJ 

Gtpg;gltpay; ty;Ydh; rpe;jpj;Jr; nray;gl Ntz;Lk;. rpwpa msitapy; gue;j gug;ig 

rpwpa mstpy; Fwpf;f Ntz;bapUg;gjpdhy; nghpa msit Gtpg;glk; Nghy; mj;jid 

tptuq;fisAk; Fwpf;f KbahJ. MfNt Kf;fpakhd tptuq;fis kl;Lk; njspT 

fUjp vLj;Jf; nfhs;s Ntz;Lk;.  

Nfhl;Lr;rl;lq;fs;  

 Nfhl;r;rl;lq;fSk; Nriyg;ghl;bid eph;zapf;fpd;wd. vdyhk;> Nfhl;Lr; 

rl;lq;fs;> mitfSf;NfAhpa cUt> gug;G> jpirasT Nghd;wtw;wpy; VNjDk; xd;iw 

kl;Lk; rhpahff; fhl;lf; $ba jd;ikAld; jpfOk;. guty; Gtpg;glk; tiua 

Ntz;Lnkd;why; rkgug;Gf; Nfhl;Lr; rl;lq;fisAk;. jpirasT rhpahff; fhl;l 

Ntz;Lnkd;why; kh;f;Nfl;lh; my;yJ VjhtJ xU cr;rpf; Nfhl;Lr; rl;lj;jpidNah 

Njh;e;njLj;J tiuayhk;. Nfhl;Lr; rl;lq;fspd; Njh;tpid Gtpg;gl ty;Ydh; ed;F 

mwpe;jpUf;f Ntz;Lk;.  

kWgjpg;G Kiwfs; 

 kWkjpg;G Kiwfisg; nghWj;J Gtpg;gl ty;Ydh; Gtpg;glq;fis tiua 

Ntz;Lk;. mg;gbNa Kjy; efiyf; nfhz;L Neubj; njhlh;G Gtpg;glq;fis mjhtJ 

mk;Nkhdpah efy; vLj;jy; Nghy; vLf;f Ntz;Lk; vd;why; xsp CLUtf; $ba 

jhspy; Gtpg;glk; tiua Ntz;Lk;. kWgjpg;G Gtpg;glk; mNj mstpy; mNj 

Ntiyg;ghl;by; fhzg;gLk;. kWgjpg;gply; epow;gl KiwapNyh my;yJ vjph; kiw 

efy; %yNkh jahhpf;fg;glf;$Lk; vd;why; NtWtpjkhf Gtpg;glj;jpid jahhpf;f 

Ntz;bapUe;jhy;> Mjhu Gtpg;glq;fs; gytw;wpid epwj;jpw;Nfw;g tiua 

Ntz;bAs;sJ. ntt;NtW tpjkhd kWkjpg;G Kiwfs; NtWgl;l Gtpg;gl 

Ntiyg;ghl;bidf; nfhz;L tpsq;Ffpd;wd.  

 mr;R Kiwapy; kWgjpg;G nra;tjhf ,Ug;gpd; mitfs; nghpjhfNt 

vLf;fg;gLfpd;wd. mr;rpLjypy; njspthd mikg;gpidg; ngw ,itfs; gad;gLfpd;wd 

vdyhk;. Gtpg;glq;fs; kWgjpg;Gr;nra;Ak; NghJ nghpjhf;fg; gLfpd;wJ vd;why; msit 

rpwpjhf ,Ue;jhy; NghJkhdjhFk;.  



tsj;jilfs; 

 ,j;jilfs; Gtpg;gl tiujYf;Nfw;w nghUl;fs;> fUtpfs;> Neuk;> nghUl; trjp 

,tw;wpidf; nfhz;L fhzg;gLfpd;wd vdyhk;. Gtpg;glj;jpd; jd;ikAk; Ntiyg;ghLk; 

fpilf;ff; $ba nghUl;fs; tiuglf; fUtpfisf; nfhz;L eph;zapf;fg;gLfpd;wd. 

Gtpg;glj;jpd; Ntiyg;ghL> tiuAk;jhs;> krp> gad;gLj;Jk; Ngdh kw;witfisf; 

nfhz;Lk; NtWgLk;. Neu kw;Wk; gz xJf;fPLk; Ntiyg;ghl;bid eph;zapg;gjpy; 

Kf;fpa gq;fhw;Wfpd;wd. gyth;z Gtpg;glq;fisj; jahhpj;jy; mjpfr; nrytPdj;ij 

Vw;gLj;Jk;. Fiwthd epjp xJf;fPl;by; fUg;G> nts;is epw Gtpg;glk; jhd; cUthf;f 

KbAk;. FWfpa Neuj;jpy; njspthd> fth;r;rpahd Gtpg;glq;fs; tiuaKbahJ. ,J 

Nghd;wit vy;yhk; tiuaiwfshff; fUjg;gLfpd;wd.  

 



vOj;Jf;fiy (Lettering) 

gz;ila kf;fspilNa> rhd;whf v];fpNkhf;fs; Nghd;NwhhpilNa 

Gof;fj;jpypUe;J te;j Gtpg;glq;fspy; vOj;Jf;fs; ,y;yhky; NeubahfNt tpsf;fk; 

ngw Ntz;ba epiy ,Ue;J te;jJ. Neubahf ,y;yhj xUth; gad;gLj;Jk;gb 

Gtpg;glk; ,Ug;gjhy;> mjpy; $w Ntz;ba tpsf;fq;fs; vOj;Jf;fspy; ,Ue;jhy;jhd; 

vspjpy; Ghpe;Jnfhs;s KbAk;. jw;NghJk; ghJfhf;fg;gLfpd;w gz;ila Gtpg;glq;fs; 

vy;yhk; vOj;Jf;fs; epiwe;jit MFk;. vOj;Jf;fs; ghgpNyhdpa nkhopapNyh> rPd 

nkhopapNyh> fpNuf;f> mNugpa vOj;Jf;fspNyh ,Ue;jhYk; Gtpg;glq;fspy; 

vOj;Jf;fspd; MSif Kjd;ik ngw;W te;jJ. Mdhy; gz;ila Gtpg;glq;fspy; 

vOj;Jf;fNs mjpf epyg;gug;Gf;fis Mf;fpukpj;Jf; nfhz;ld vd;why; kpifahfhJ. 

 

vOj;Jf;fspd; Kf;fpaj;Jtk; 

 Gtpg;glj;jpy; Fwpg;gplj;jf;f tpsf;fq;fs; ngUk;ghYk; vOj;Jf;fshNyNa 

tpthpf;fg;gLfpd;wJ. KbT ngw;w Gtpg;glq;fspd; juk; rpwe;j vOj;Jf;fshYk;> mit 

vOjg;gl;bUf;Fk; KiwfspdhYNk nghpJk; jPh;khdpf;fg;gLfpwJ. vOJjy; vd;gJ xU 

Ez;fiy Nghd;wNj MFk; vOJjy; Kiwahf mika nghWikahd> ePz;l ehs; 

gapw;rpAk;> Mh;tKk; Njitg;gLfpwJ. khzth;fs; Gtpg;glq;fspy; vspjhf Ghpaf;$ba> 

jukhd vOj;Jf;fis Njitahd ,lj;jpy; vOJjYk; Kf;fpakhdjhFk;. 

 vOj;Jf;fs;> Gtpg;glq;fspd; jiyg;G> ,lq;fs; kw;Wk; Fwpg;G Nghd;wtw;iwj; 

njspTgLj;Jk; FwpaPLfs; MFk;. Mdhy; ,it tpsf;Ffpd;w tptu mbg;gilapy; 

Nfhl;L> Gs;spf;FwpaPLfspypUe;J NtWgLfpd;wd. vOj;Jf;fs; vz;zw;w 

tpsf;fq;fisj; jUfpd;wd. Gtpg;glj;jpy; cs;s gpw FwpaPLfpd; ,ilapNyNa 

vOj;Jf;fs; xd;W Nrh;f;fg;gl;Ls;sd. vOJk; Kiw Gtpg;glq;fisj; jpl;lkpLjypy; 

Kf;fpa %yfkhfj; jpfo;fpwJ. Nfhl;L khjphpfs; Nghd;wtw;w jpUk;gp> jpUk;gp 

gadgLj;Jjy; Nghy vOj;Jf;fis ehk; gad;gLj;j KbahJ. ,lq;fis> 

kw;wtw;iwj; njspthff; Fwpg;gpLtjw;fhf ehk; khWgl;l vOj;Jf;fisj;jhd; 

gad;gLj;j Ntz;bAs;sJ. Xhplj;jpd; miktplj;ij> gug;ig Fwpg;gpl vOj;Jf;fs; 

gad;gLfpd;wd. vLj;Jf;fhl;lhf ,e;jpah vd;gJ ehl;bd;,Ug;gplj;ijAk;> Gtpapilf; 

Nfhl;Lg; gpuNjrk; vd;gJ mf;fhyepiyg; gpuNjrj;jpd; gutiyAk; tpsf;FfpwJ. 

ngahpy;yhj Gtpg;glq;fs; tpw;gidahtJfpilahJ. ngahpy;yhj xU gFjpapid ehk; 

vspjpy; Qhgfg;gLj;jpf; nfhs;s KbahJ. 

 

vOj;Jf;fSk; vOJjypd; Kd;Ndw;wKk; 

 jw;fhyj;jpy; vOjg;gLk; vOj;Jf;fs; gytpj khw;wq;fSf;Fg; gpd;dh; 

Vw;gl;lit MFk;. INuhg;ghtpd; mr;Rf;fiy tsh;r;rpailtjw;F Kd;dh; vOj;Jf;fs; 

NgdhtpdhNyNah> J}hpifapdhNyNah my;yJ iffspdhNyNa vOjg;gl;L te;jd. 



mr;Rf;fiy tsh;r;rpaile;j gpd;dNu kWg;gjpg;G KiwfSk; Kd;Ndw Muk;gpj;jd. 

lr;R Njrg;glj; jahhpg;ghsh;fs; tpyq;Ffs;> fg;gy;fs; Nghd;wtw;iw 

glq;fshfNtje;jpUe;jdh;. Mdhy; ,e;j tif Gtpg;glq;fspy; glq;fs; mjpfgug;ig 

milj;Jf; nfhz;ld. 

 myq;fhu vOj;Jf;fs; (Ornate Lettering)gbg;gjw;F rw;W fbdkhdjhf 

,Ue;jjhy; tpf;Nlhhpa uhzp fhyj;jpy; goikahd eilf;Nf (Classical Style) 

vOj;Jf;fs; khw;wg;gl;L te;jd. ,it Ghpe;J nfhs;tjw;F rw;W fbdkhdjhfNt 

cs;sjhy; ,it NkYk; ftdk; nrYj;jg;gltpy;iy. gpd;dh; vspjpy; Ghpe;J 

nfhs;tjw;Fhpa vspa vOj;Jf;fs; Kd;Ndw Muk;gpj;jd. Mdhy; fle;j gy 

Mz;Lfshf mr;rpl;L xl;lf; $ba vOj;Jf;fNs gpurpj;jp ngw;Ws;sd. jw;NghJ 

vOj;Jf;fis gy fUtpfs; nfhz;Nl vOjp tUfpd;wdh;. 

 

vOJtjw;Fj; jpl;lkply; 

 Gtpg;glj;jpy; vOj;Jf;fis vOJtjw;F Kd; gy tptuq;fis rPh;J}f;fpg; 

ghh;f;f Ntz;Lk;. ve;j EZf;fj;ijg; gad;gLj;jpdhYk; mit vspjpy; Ghpe;J 

nfhs;sf; $bajhf ,Uf;f Ntz;Lk;. mry; Gtpg;glj;jpy; tiua Ntz;bait Kbe;j 

gpd;dh;> me;j Gtpg;gl mstpw;F vOj;Jj; jpiu xd;wpidj; jahhpf;f Ntz;Lk;. 

vOj;Jj;jpiuapid Gtpg;glj;jpd; Nky; itj;J vOj Ntz;batw;iwj; njspthf> 

rkkhd ,ilntspapy; vOj Ntz;Lk;. ejp> rhiy> ,Ug;Gg;ghij Nghd;wtw;iw 

mtw;wpd; Nghf;fpy; vOj Ntz;Lk;. ejpfspd; tl fiuapy; mtw;wpd; ngah;fis vOj 

Ntz;Lk; tlf;F> njw;fhfr; nry;Yk; ejpahf ,Ug;gpd; Nkw;fpy; vOj Ntz;Lk;. 

,lq;fspd; Kf;fpaj;Jtj;jpw;Nfw;g vOj;Jf;fs; nghpajhfNth> rpwpjhfNth 

,Uf;fNtz;Lk;. ehLfs; nghpa Nuhkhdpa vOj;Jf;fspYk;> efuq;fs; rpwpa Nuhkhdpa 

vOj;Jf;fspYk;> fly;> ejp Nghd;wit ,j;jhypa vOj;J KiwfspYk; vOjg;gly; 

Ntz;Lk;. neUf;fkpd;wp ,il ntspfSld; vOj;Jf;fs; ,Uj;jy; mtrpak;. 

 mLj;jg;gbahf mry; Gtpg;glj;jpy; vOj;Jf;fis vOJtjw;fhf topfhl;Lk; 

NfhLfis vOJNfhyhy; tiue;J nfhs;s Ntz;Lk;. topfhl;Lk; NfhLfis rpy 

rkak; fhh;gd; jhspd; cjtpahYk; tiuayhk;. ,f;NfhLfs; kWgjpg;gpy; ve;jtpj 

,ilA+iwAk;> Fog;gj;ijAk; tpistpf;fhJ. ,e;j Nfhl;bd; kPJ vOj;Jj; jpiuapd; 

kPJ vOjpa vOj;Jf;fisg; NghyNt vOj Ntz;Lk;. vOj;Jj; jpiuapidg; 

gad;gLj;jp vOJtjhy; Fog;gkpd;wp vOj;Jf;fis mtw;wpd; Kf;fpaj;Jtj;jpw;Nfw;g 

vOj Kbfpd;wJ. jpl;lkplypy; fPo; fz;ltw;iwg; gw;wpj; njspthd fUj;jpid 

Gtpg;glk; tiuNthh; nfhz;bUf;f Ntz;Lk;. mit> vOj;jpd; eil> tbtk;> msT> 

epwk;> vOJk; Kiw> vOj;Jf;fis nghUj;jkhd ,lj;jpy; mikj;jy;> kW 

gjpg;gpw;fhd Kiwapy; vOJjy;> epiyg;gLj;jg;gl;l vOj;Jf;fis vOJjy; 

MfpaitahFk;. 



 

vOj;J eil (Style) 

 vOj;J eil vd;gJ mikg;G> NfhLfs; ,tw;wpd; Njhw;wj;jpid 

tpsf;FtjhFk;. Nuhkhdpah; fhyj;jpypUe;J vOj;J eilapy; khw;wk; Vw;gl 

Muk;gpj;jJ. Nuhkhdpa vOj;Jf;fis khjphpahff; nfhz;Ljhd; nghpa (Capital) rpwpa 

vOj;Jf;fs; vOjg;gl;ld. ,it thpirf; fpukkhf vOj;Jf;fis mikar; nra;jd. 

nghJthf 3 tiffspy;; vOj;J eil fhzg;gLfpwJ. mit gioaKiw (Classic) 

etPd Kiw (Modern) mjp etPd my;yJ Roptw;w my;yJ rhd; nrhPg; (San Serif) 

Kiw MFk;. 

 gioa Kiw Nuhkhdpa Kiwia Mjhukhff; nfhz;lJ. vOj;Jf;fs; jbj;j 

kw;Wk; nky;ypa NfhLfshy; khw;wp mike;jpUf;Fk;. NfhLfs; ePz;ljhfTk;> tise;Jk; 

fhzg;gLk;. NfhLfspd; Jtf;fj;jpYk;> KbtpYk; rpW Gs;sp Nghd;w tise;j my;yJ 

Rope;j mikg;G fhzg;gLk;. ,j;jifa vOj;Jf;fs; XusT nfsutkhd xOq;fhd 

Njhw;wj;ijf; nfhLf;Fk;. 

 etPd vOj;Jf;fs; 1800Mk; Mz;L fhy fl;lj;jpy; Jtq;fpaJ. xOq;fhd ePz;l 

NfhLfspd; kPJ fzf;fPl;bd; gb vOjpa xd;whfNt vOj;Jf;fs; ,Uf;Fk;. jbj;j> 

nky;ypa NfhLfSf;F ,ilg;gl;l NtWghL njspthf ,Uf;Fk;. ghh;g;gjw;F ,j;jifa 

vOj;Jf;fs; mofhditahfTk;> njspthditahfTk; ,Uf;Fk;. 

 %d;whtJ tif vOj;Jf;fNs kpfr; rkPg fhyj;jpy; Njhd;wpait vdyhk;. 

,it Roptw;w my;yJ rhd; n\hPg; vOj;Jf;fs; vdg;gLfpd;wd. kpfTk; njspthd 

Njhw;wkspg;gNjhL> goikahd Njhw;wj;jpypUe;J NtWgl;Lf; fhzg;gLfpd;wd. 

,t;ntOj;Jf;fspd; mikg;G xOq;fhd tl;lkhff; fhzg;gLk;. 

 mlh;e;j epwg; gpd;dzpapy; vOjg;gl;l nts;is vOj;Jf;fs; my;yJ ntsphpa 

epwg; gpd;dzpapy; vOjg;gl;l mlh;e;j epw vOj;Jf;fs; Gtpg;glj;jpy; Kf;fpaj;Jtk; 

ngWfpd;wd. rhjhuz Gtpg;glj;jpy; nts;is epwg; gpd;dzpapy; vOjg;gl;l ntsph; 

vOj;Jf;fs; thrpg;gjw;F fbdkhdjhFk;. ,J Nghd;Nw fUg;G epwg; gpd;dzpapy; fhpa 

epwj;jpNy vOJjYk; gbf;ff; fbdkhdjhFk;. 

 

vOJk; Kiw (Method of Lettering) 

 rpwpJ fhyj;jpw;F Kd;dh; tiu vOj;Jf;fs; tiuglthsuhNyNa vOjg;gl;L 

te;jd. nkOfpy; mr;R vOj;J nrJf;fy; vd;w EZf;fj;jpd; %yk; vOj;Jf;fs; 

vOjg;gl;ld. nky;ypa nkOFg;gFjpapy; vOj;Jf;fs; nghwpf;fg;gl;L> gpd;dh; 

kpd;gphpKiwapdhy; G+r;Rkhdk; nra;J mjd; %yk; mr;Rj;jfL jahhpf;fg;gl;L 

vOj;Jf;fs; jahhpf;fg;gl;ld. ,Ug;gpDk; 1 vOj;Jf;fs; iffshNyNa nghpJk; 

vOjg;gl;L te;jd. Ntfkhf vOjTk;> rPuhd> jukhd vOj;Jf;fs; mikaTk; vOj;J 



Kiwfspy; gy Kd;Ndw;wq;fs; Vw;gLj;Jtq;fpd. rhjhuzkhf iffspdhy; vOjg;gLk; 

vOj;Jf;fs; jtpu 1) Kd; mr;rplg;gl;l my;yJ xl;Lk; vOj;Jf;fs; 2) ,ae;jpuq;fshy; 

vOJk; vOj;Jf;fs; 3) epoy; vOj;Jf;fs; Nghd;wit Kf;fpakhd vOj;J Kiwfs; 

MFk;. 

 

ifapdhy; vOJk; vOj;Jf;fs; (Free Hand Lettering) 

 jhkhfNt vOJk; Kiwf;F XusT gapw;rpAk; mbg;gilf; fUtpfisg; 

gad;gLj;Jk; jpwikAk; Kf;fpakhdjhFk;. vOJgth; XusT ed;F vOj;jwpT 

ngw;wtuhfTk; ,Uj;jy; Ntz;Lk;. ifapdhy; vOJtjw;F jpl;lkpl;L nray;gly;; kpf 

Kf;fpakhdjhFk;. ve;j msT vOj;Jf;fis vOj Ntz;Lk;. ve;j mikg;gpy; ,Uf;f 

Ntz;Lk; vt;tif topfhl;Lk; NfhLfis gad;gLj;j Ntz;Lk; vd;gjidg; 

gw;wpnay;yhk; ed;F jpl;lkpl;L nray;glNtz;Lk;. nghpa vOj;Jf;fs; kl;Lk; vOj 

Ntz;bapUe;jhy; vOj;Jf;fis vOJtjw;F ed;F trjpahf ,Uf;Fk;. topfhl;Lk; 

NfhLfspy; vOj Ntz;ba gFjpapy; itj;J vOJNfhyhy; Kjypy; vOj Ntz;Lk;. 

vOj;Jf;fSf;F ,ilg;gl;l J}uq;fs; rkkhf ,Uf;FkhW ghh;j;Jf; nfhs;sNtz;Lk;. 

 Gtpg;glq;fspy; vOJk; NghJ Nuhkhdpa my;yJ fpof;F n[h;khdpa 

vOj;Jf;fisAk; rha;thd my;yJ Neuhd vOj;Jf;fisANk gad;gLj;Jfpd;wdh;. 

ifahy; vOjg;gLk; vOj;Jf;fs; vOJgthpd; jpwik> gapw;rp 

Nghd;wtw;why;NtfkhfTk;> nghUj;jkhfTk; mikfpd;wd. 

 

Kd; mr;rplg;gl;l my;yJ xl;Lk; vOj;Jf;fs; (Stick-up Lettering) 

 ,t;ntOj;Jf;fs; kw;w midj;J KiwfisAk; tpl gy rpwg;Gf;fisf; 

nfhz;bUf;fpd;wd. Mapuf;fzf;fhd cg tiffspy; vOj;Jf;fs; jahhpf;fg;gLfpd;wd. 

NtWgl;l eilfspy;> epwq;fspy;> msTfspy; Kd; mr;rplg;gl;l vOj;Jf;fs; 

jahhpf;fg;gLfpd;wd. ,itfspy; ekf;F Ntz;ba vOj;Jf;fis nkhj;jj;jpypUe;J 

ntl;b vLj;J nghUj;jkhd ,lj;jpy xl;bf; nfhs;syhk;. khw;wp mikf;f 

Ntz;bapUg;gpd; mopf;f Ntz;ba mtrpakpy;iy. vOj;Jf;fis khw;wp mikj;Jf; 

nfhs;syhk;. 

 xl;Lk; vOj;Jf;fisg; gad;gLj;Jtjw;F Kd;dh; KOtJkhf 

vOj;Jg;gl;baiy Gtpg;gl ty;Ydh; jahhpj;Jf; nfhs;s Ntz;Lk;. vOj;Jf;fspd; 

eilfs; kw;Wk; msTfs; Nghd;wtw;iwAk; jPh;khdpj;Jf; nfhs;s Ntz;Lk;. 

,k;Kiwapy; cs;s xU mD$ykw;w epiy vd;dntd;why;> NtWgl;l vOj;Jf;fis 

NtWgl;l Gj;jfq;fSf;fhf jahhpf;f Ntz;ba epiyNa MFk;. Gj;jfq;fspd; my;yJ 

Gtpg;glq;fspd; mstpw;Nfw;g nghpjhf;Fjy;> rpwpjhf;FjYf;Nfw;g vOj;Jf;fspd; msT 

khWgLk;. Mifahy; vOj;Jf;fspd; msT khWgl;Lf; nfhz;Nl ,Uf;Fk;. 

 



fUtpfspdhy; vOJk; Kiw (Mechanical lettering) 

 iffspdhyd;wp gy fUtpfisg; gad;gLj;jp vOj;Jf;fs; vOjg;gLfpd;wd. 

thh;g;gl msTr; rl;lk;> (Template) mjw;nfd gpuj;Nafkhfj; jahhpf;fg;gl;l Ngdh 

Nghd;wtw;why; vOj;Jf;fs; vOjg;gLfpd;wd. 

 A+Ndh Ngdh vd;w fUtp xU Kf;fpakhd fUtpahFk;. ,e;j Ngdh rpW Foy; 

Nghd;w mikg;Gld; ,izf;fg;gl;Ls;sJ. ,f;Foy; Nghd;w mikg;gpy; ikapid tpl;L 

ek; vOj KbAk;. thh;g;gl msTr; rl;lj;jpy; cs;ntl;Lr; nrJf;Fj; jfl;bd; (Stencil 

Plate) mstpidg; nghWj;J NtWgl;l msTs;s A+Ndh Ngdhf;fis ePz;l 

ifg;gpbapy; nghUj;jp vOj;Jf;fis ehk; vOj KbAk;. ,g;Ngdhf;fspy; 0 vd;w 

mstpyhd nky;ypa NgdhtpypUe;J 0.8 vd;w msT tiu Ngdhf;fs; cs;sd. msT 

mjpfhpf;f mjpfhpf;f Ngdhf;fshy; vOjg;gLk; vOj;Jf;fspd; jbkDk; mjpfkhf 

,Uf;Fk;. 

 nyuha; (Leroy) tif vd;gJ mnkhpf;f tif NgdhthFk;. xU ngl;bapy; gy 

thh;g;gl msTr; rl;lq;fSk;> tiuNfhy;; (Scriber) gpuj;Nafkhd nyuha; Ngdhf;fSk; 

itf;fg;gl;bUf;Fk;. T tbt msT Nfhypid xl;b thh;g;gl msTr; rl;lj;jpid 

itj;J tiuNfhy; cjtpahy; vOj;Jf;fis vOj KbAk;. vOj;Jf;fspd; 

,ilapYs;s ,ilntsp vOJgthpd; fz; gapw;rpia itj;J mikAk;. thh;g;gl 

msTr; rl;lk; jtpu Gtpapay; FwpaPLfSk;> Gtpg;gl  FwpaPlfSk; 

gad;gLj;jg;gLfpwJ. rhjhuz thh;g;gl msTr; rl;lq;fspy; vspa Ropaw;w 

vOj;Jf;fNsh my;yJ fpof;F n[h;khdpa vOj;Jf;fNsh mike;jpUf;fpd;wd. jtpu 

gpuj;Nafkhd thh;gl msTr; rl;lq;fSk; cs;sd. 

 thhpfpuhg; vd;w fUtp El;gkhd xU fUtpahFk;. ,jpy; thh;gl msTr; 

rl;lq;fSk; xU vOj;jhzpAk; cs;sJ. ghz;Nlh fpuhg; mbg;gilapy; ,f;fUtp 

nray;gLfpd;wJ. rpwpa> nghpa vOj;Jf;fs;> ePz;l> FWfpa vOj;Jf;fis thh;g;gl 

msTr; rl;lj;jpw;Nfw;g rhpgLj;jpf; nfhs;s KbAk;. thh;g;gl msTr; rl;lj;jpd; Nky; 

vOj;jhzpahy; vOjg;gLk; vOj;Jf;fs; kWKidapy; ghz;Nlhfpuhg; Nghd;w 

vOj;Jf;fshf nghwpf;fg;gLfpd;wJ.hpNfh (Wrico) tifg; Ngdh thh;g;gl msTr; 

rl;lKk;> gpuj;Nafkhd Ngdhf;fSk; nfhz;l fUtpahFk;. thh;g;gl msTr; rl;lj;jpy; 

Ngdhf;fisf; nfhz;L vOj;Jf;fs; vOjg;gLfpd;wd. NtWgl;l msT nfhz;l 

Ngdhf;fSf;F thh;g;gl msTr; rl;lq;fSk; cs;sd.  

vOj;Jf;fis nghUj;jkhd ,lj;jpy; mikj;jy; 

 vOj;Jf;fis vOJk; NghJ Gtpg;glj;jpy; fhzg;gLk; kw;w mikg;GfNshL 

njhlh;G nfhz;L rhpahd Kiwapy; ,Uf;FkhW mikf;f Ntz;Lk;. Gtpg;glj;jpy; 

FWf;F> neLf;Fkhfr; nry;Yk; NfhLfNshL Kuzhz Njhw;wk; nfhLf;FkhW vOj;J 

mikaf;$lhJ. nghJthf> vOj;Jf;fis ml;rNuiffSf;F ,izahf ,Uf;FkhW 



ghh;j;Jf; nfhs;s Ntz;Lk;. vy;iyf; NfhLfSf;fUfpYk;> ePh; epiyfspd; kPJk; vOJk; 

NghJjhd; gy gpur;ridfs; cUthfpd;wd. vOj;Jf;fs; tlf;if jiyg;gFjpahff; 

nfhz;Ljhd; vOjg;gLfpd;wd. ehLfs;> kiyj;njhlh;fs; fly;gFjpfs; Nghd;wtw;wpd; 

ngah;fis mjd; KOg;gFjpapYk; gutp epw;FkhW vOj Ntz;Lk;. vOj;Jf;fs; rk 

,ilntspapy; ,Uf;FkhW ghh;j;Jf; nfhs;s Ntz;Lk;. 

 ejpfspd; Nghf;if xl;bNa ejpfspd; ngah; vOjg;gl Ntz;Lk;. ejpfspd; ngah; 

mtw;wpd; tisTf; Nfw;gNt ,Uf;f Ntz;Lk;. ehLfspd; kPJ gutf;$lhJ> Vhpfs;> 

jPTfs;> rJg;G epyq;fs;> jPgfw;gq;fs; kw;w rpwpa gFjpfspd; ngah;fs; KOtJk; 

mg;gug;gpd; cs;NsNah my;yJ KOtJk; ntspNaNah ,Uf;FkhW vOj Ntz;Lk;. 

jiyg;GfSk;> Fwpg;GfSk; ika gFjpf;Nfw;g ,Uf;FkhW mikj;Jf; nfhs;s 

Ntz;Lk;. jpl;lkpl;L ,tw;iwr; nray;gLj;j Ntz;Lk;. topfhl;Lk; NfhLfis itj;J 

mtw;wpid NkYk;> fPOk; efh;j;jp vOj;Jf;fis vOj Ntz;Lk;. nky;ypa jhs;fisg; 

gad;gLj;jpAk; vOj;Jf;fis rhpahd my;yJ nghUj;jkhd ,lj;jpy; vOjyhk;. 

efuq;fspd; ngah;fis mtw;wpd; Nghf;fpw;Nfw;gNt ,izahf vOj Ntz;Lk;. 

FwpaPLfspd; %yk; vLj;Jf;fhl;lf; $batw;wpd; tpsf;fq;fis Gtpg;glj;jpd; mbapy; 

Fwpg;gpl;l Ntz;Lk;. 

 

kWgjpg;gpw;fhd Kiwapy; vOJjy; 

 Gtpg;glq;fs; nghpjhfNth> rpwpjhfNth kWgjpg;G nra;ag;gLfpd;wd. xU 

Gtpg;glj;ij rpwpjhf;f Ntz;ba epiy Vw;gLnkd;why; vOj;Jf;fis ed;F nghpjhf 

vOjyhk;. ,it rpwpjhf;fg;gLk; nghJ njspthf ,Uf;Fk;. ,J Nghd;Nw Gtpg;glj;ij 

nghpjhf;f Ntz;bapUg;gpd; njspthf vOj;Jf;fis rpwpa mstpy; vOj Ntz;Lk;. 

kWgjpg;gpw;F fUik epwq;fisNa gad;gLj;j Ntz;Lk;. kw;w epwq;fs; kWgjpg;gpw;F 

Vw;wit my;y. ,it Nghd;wtw;iw Gtpg;glj;jpy; vOJk; NghJ kdjpy; nfhs;s 

Ntz;Lk;. 

epiyg;gLj;jg;gl;l vOj;Jf;fis vOJjy; 

 fle;j xU E}w;whz;L fhykhf gd;dhl;lstpy; xj;Jf; nfhs;sg;gl;l ehLfspd; 

kw;Wk; ejpfspd; ngaiunay;yhk; ntspapl;L tUfpd;wdh;. Gtpg;gl ty;Ydh; ,tw;iwg; 

gw;wp ed;F njhpe;J nfhz;L jk; Gtpg;glq;fspy; gad;gLj;j Ntz;Lk;. Mq;fpyj;jpYk;> 

NtW nkhopfspYk; xU ehl;bw;Fhpa ngahpy; vOj;Jf;fis mikg;gjpy; gy 

NtWghLfs; fhzg;gLfpd;wd. ,jidj; jth;g;gjw;fhfNt 1972k; Mz;bypUe;J 

gd;dhl;L Gtpapay; rq;fk; (International Geographical Union) mr;rq;fj;jpy; 

Nrh;e;jpUf;Fk; rq;f ehLfspd; xj;Jiog;NghL ,j;jifa gpur;ridfisr; rkhspf;f 

Kd; te;jJ. xt;nthU ehLk; murhq;f mstpy; gy mikg;Gfis Vw;gLj;jp 

Fwpg;gpl;ltw;wpd; chpa vOj;Jf;fis ntspapl;Ls;sdh;. gphpl;ldpd; Gtpapay; 

ngah;fSf;fhd epue;ju FO (PCGN-British Permanent Committee on Geographical 



Names) vd;w mikg;G> mnkhpf;f If;fpa ehl;bd; Gtpapay; ngah;fs; mikg;G 

(U.S.Board on Geographical Names (BGN)  vd;w mikg;Gk; ,e;jpa Gtpapy; rKjhak; 

(Indian Geographical Society) vd;w mikg;Gk; Kf;fpakhditahFk;. 

 rhd;whf Kd;dh; fpof;F ghfp];jhd; vdg;gl;l gFjp jw;NghJ gq;fshNj\; 

vd;Wk;> Mg;gphpf;fhtpd; fhq;Nfh jw;NghJ i[Nu vd;Wk; khw;wg;gl;Ls;sJ. ,J 

Nghd;Nw gk;gha;> fy;fj;jh> nkl;uh]; vd;w ngah;fs; Kk;ig> Nfhy;fl;lh> nrd;id 

vd;w tpjkhf khw;wg;gl;L cs;sd. ,j;jifa khWghLfisg; gw;wp Gtpg;gl ty;Ydh; 

njhpe;J nfhz;L Gjpa ngah;fisg; gad;gLj;jNtz;Lk;. xt;nthU ehl;bYk; Gtpapay; 

njhlh;ghd ngah;khw;wq;fs;> chpa vOj;Jf;fs; Nghd;wit ntspaplg;gLfpd;wd. mjd; 

Jiz nfhz;L Gtpg;gl ty;Ydh; ngah;fis vOj Ntz;Lk;. xNu ,lj;jpw;F 

fhuzkpd;wp gy ngah; khw;wq;fs; nra;ag;gLfpd;wd. rkPgj;jpy; Vw;gl;l GJg; 

ngaiuNa gpd;gw;w Ntz;Lk;. Nrhtpaj; u\;ahtpy [hh; kd;dh; fhyj;jpypUe;j 

ngah;fs; nydpd;> ];lhypd; fhyj;jpy; khw;wg;gl;ld. 1957 tiu epA+fpdpahtpd; 

jiyefh; `pyhz;bah (Hollandia) vd;Wk;> lr;Rf;fhuh;fspd; Ml;rp 1957y; ePq;fpa gpd; 

Nfhl;lh ghU (Kota Baru) vd;Wk; gpd;dh; rfh;zGuh vd;Wk; (Sakarna Pura) jw;NghJ 

mAGuh (Ayupura)vd;Wk; khw;wkile;Js;sJ. 

 ,J Nghd;Nw xU epyg;gug;igg y gFjpfshfg; gphpf;Fk; NghJ GJg; 

ngah;fisNa ehk; gad;gLj;j Ntz;Lk;. Fwpg;ghf ,uhkdhjGuk; khtl;lk; vd;w 

Ke;ija ngahpy; ehk; rpy gFjpfis miof;f KbahJ. Vnddpy; ,uhkdhjGu 

khtl;lk; tpUJefh; khtl;lk;> rptfq;if khtl;lk;> vd;W gphpf;fg;gl;L tpl;lgbahy; 

Gtpg;glj;jpy; chpa ngahpy; murhq;f mstpy; khw;wpajidNa gad;gLj;j Ntz;Lk;. 

xU ,lj;jpw;F gjpNtLfspy; xU ngaUk;> tof;fpy; xU ngaUkhf ,Uf;Fk;. 

cjhuzkhf thuzhrp vd;W gjpNtl;by; cs;sJ kf;fshy; fhrp vd;Nw 

miof;fg;gLfpd;wJ. ,jidnay;yhk; njspthf Gtpg;gl ty;Ydh; mwpe;J 

gjpNtl;by;cs;sgbNa vOj Ntz;Lk;.,J Nghd;w xNu ngah; gy ,lq;fSf;F 

,Ug;gpd; mJTk; gpur;ridia cUthf;Fk;. mnkhpf;f ehl;bd; gy ,lq;fs; 

th\pq;ld; vd;w ngahpNy tpsq;Ffpd;wd. xt;nthd;wpw;Fk; milnkhopfs; ,Uf;Fk; 

,jidf; nfhz;L vOj;Jf;fisg; gad;gLj;j Kf;fpa efuq;fspd; my;yJCh;fspd; 

Kjy; vOj;ijg; ngw;W tpsq;Fk;. ,J khjphpahd fUj;Jf;fis vy;yhk; Gtpg;gl 

ty;Ydh; fUj;jpy; nfhz;L midtUk; Vw;Wf;nfhz;ltw;iw vOj Ntz;Lk;. 

 Nkw;$wpatw;iwf; fUj;jpy; nfhz;L Gtpg;gl ty;Ydh; nray;gl;lhy; 

vOj;Jf;fs; vf;fUj;Jf;fis typAWj;j Ntz;Lnkd;W tpiofpd;whNuh mjid 

ghh;g;gth; my;yJ Gtpg;glj;ijg; gad;gLj;Jgth; ngw KbAk;. Gtpg;glk; tiutjpd; 

Fwpf;NfhSk; epiwTg;ngWk;. 

 



ELEMENTS OF CARTOGRAPHY - II     CODE: 18K2GAG3 

   Unit-II : Map Reproduction: Methods of Map Reproductions - Duplicating and 

                  Printing Process. 

UNIT –II          REPRODUCTION PROCESSES 

          The reproduction technique to be used has a great influence on the design of a map. If 

direct contact prints are to be made, using the original as a positive, as in the case of ammonia 

printing, the original drawing will have to be done on a transparent or translucent paper. The 

reproduced map will be of the same size and design as the original drawing.  

As against this, if the original has to be reduced photographically to get a negative or positive for 

final printing, it will have to be designed differently. A map to be printed in multicolor, will have 

as many originals as the colours. Far more data can be shown on a multicolor map than on a 

black and white map. Different printing processes require different kinds and numbers of 

original, which in turn require different map designs (for details, see chapter on map 

reproduction). 

In most of the printing processes maps are drafted at a scale larger than the reproduction scale. 

This is done with a view to get a more refined picture of the fair drawing. It is, however, often 

forgotten that a well-designed original does not necessarily give a well designed print. In fact the 

design of such maps should have the scale of the reproduced map in view. 

For the purpose of map reproduction, we can divide reproduction process into two: 

 1. Duplicating processes.  

2. Printing Processes. 

The more widely used duplicating processes are:  

1. Stencil duplication or mimeographing.  

2. Direct contact positive  

3. Direct contact negative. 



 4. Photostat. 

 5. Silk screen printing. 

 6. Photographic. 

 Among the printing processes the following are the important ones: 

a) Letterpress.  

b) Photogravure.  

c) Lithographic 

It must be pointed out here that the above classification is in no way a satisfactory one. Many of 

the processes require more than one technique. The intermediate techniques in one become final 

in another. For example, photography is a step in printing process but it can also be considered as 

a separate reproduction process. 

DUPLICATING PROCESSES  

Stencil reproduction: 

        Stencils cut on typewriters, so commonly used in duplicating documents, can at times be 

effectively used for cartographic works designed to give simple statistical facts in terms of line 

graphs and generalized outline maps. In India the Gestetner Company sells special types of 

stencil sheets which are designed for such maps and graphs. The stencil maps of this type 

reproduced at the same scale can easily give 500 clean copies. Such maps are devoid of 

refinement of drawing but are useful in draft reports which may have other maters also stenciled. 

A sheet of fine and porous tissue is thinly coated with wax. When this tissue is placed in the 

typewriter and given an impression from a type character, (without a ribbon interposed) the wax 

coating is cut through in the shape of the character. The tissue base remains intact, its fibres 

forming a web over the spaces cut in the wax. Thus the impression becomes a stencil of the 

character. On the duplicating machine the guaze and then through the stencil is laid over a 

cylinder of metal guaze. Ink is squeezed through the stencil to form an impression on a sheet of 

paper in contact with outer surface of the stencil.  



Direct contact positive: 

      Direct contact positives are made by exposing ad drawing done on a transparent or 

translucent paper placed in contact with a printing paper sensitized with light diazo compounds. 

The exposed paper is the developed with ammonia fumes. The resulting print is positive reading. 

The print one gets is of the same size as the original drawing. While preparing an original for 

diazo printing a few points must be kept in view. 

 (1) The paper must be at least a translucent one. All drawings have to be done on tracing paper 

or cloth or plastic sheet.  

(2) All corrections on the original have to be done by careful erasing. One should not resort to 

piquing of the unwanted lines by white ink, for the white opaque would appear as black spot in 

the print. Creases on the tracing paper or cloth and heavy erasures which affect the translucence 

also appear black on the print. 

      Direct contact diazo prints are ordinarily obtained by feeding the original drawing together 

with the diazo sensitized paper in a machine in which, the exposure and dry developing take 

place simultaneously. But some of the machines have a separate chamber for dry developing. 

While making originals a cartographer may use Zip-A-Tones for areal patterns or stick ups for 

lettering and symbols.  

         As the original has to move along a glass cylinder in the machine which is lighted by strong 

tube lights, it gets heated in the processes of exposing the diazo paper. As ordinary zip-a-tones 

and stick ups are wax backed, they slider off their positions when the wax melts. 

      So if these materials must be used, they should be improved types which are not subject to 

this type of deficiency. The diazo prints are not very stable and fade away with time. 

Direct contact Negative:  

This process is commonly known as blue print process. In this process the copy is laid next to an 

iron sensitized paper and is then exposed to special lights. The exposed print is wet developed 

and is, consequently, subject to some distortions. The prints appear as right reading negatives, 



that is, what is black in the original appears white in the print. The negative is then used to get a 

positive. This process helps in obtaining a few relatively inexpensive copies. Several smaller 

engineering units use this process to get copies of building plans etc. 

Photo contact print:  

This method is primarily used to take copies from the negative films. This is done through direct 

contact process. Here the equipment (Fig-237) will not be able to do any enlargement and 

reduction. 

Photostat or Photocopy: 

     This process is something in between photography and diazo printing. It provides prints in 

reverse on sensitized paper, without the necessity of any intermediate film step. It involves the 

exposure of the original drawing through a lens directly to a sensitized paper which is then wet 

developed. The developing process and the subsequent drawings frequently cause unequal 

shrinkage, so that some distortions in dimensions and directions often creep in Photostat copy. 

 

First of all a reversed image (negative) of the original drawing is obtained. The negative is, and 

then used to get a positive. If a drawing having black lines on white background is photocopied. 

To get positive copies (same as the original), it is necessary to repeat the process using the 

negative as the original. 

 The advantages of this process, as against the direct contact process, lies mainly in the fact that 

one can enlarge or reduce the original drawing to a desired scale. The only limitation is the size 



of the sensitized paper used in this process (18 x 24 inches). Many time saving and useful results 

can be obtained by using the photocopy process in cartography. We have already mentioned its 

use in reducing and enlarging a map. It can also be used to get stick up lettering or white letters 

on black background. It is much easier than attempting to write with white ink on 

background.The primary use of photocopy is to obtain a few relatively inexpensive duplicates of 

a black and white map. 

Xerox  

This equipment is very useful for taking a number of copies of cartographic products. 

 

Silk Screen Printing 

 This process, now commonly known as “Screen process printing”, has varied uses. The origin of 

screen printing is uncertain, but it appears to be based on the early Chinese method of stenciling. 

It is now known as to who invented modern screen process printing but it is known that in 1907 a 

man named Simon was granted a patent for a printing process which involved the use of a 

screen. Screen process printing is now used in nearly all the countries of the world. 

Its wide use results from its evident advantage as an efficient and economical method of graphic 

reproduction. It is essentially a handicraft process, using inexpensive machinery. Almost 

everything needed in this process can be made at home at little or no expense. What is called the 



basic equipment for this process is a printing frame and a piece of silk cloth. The printing frames 

may vary in size depending upon the size of the diagram or map to be printed. 

      It sits on a baseboard which can be made firm. An old drawing board or a piece of plywood 

slightly larger than the frame is enough. A screen of silk or linen is fixed into its groves. After 

mounting on the frame the screen should be washed and soaked in warm water to remove all 

sizing that it may contain. Upon drying, the fabric will slightly sharing and will have to be 

stretched on the frame. 

 

        The stencils can be made from a variety of materials including good drawing paper, but the 

best results are obtained by making them out of films. The design and value of the image will 

depend upon the nature of the drawing and method used in stencil cutting. Making the stencil 

constitutes the core of silk screen printing. Upon it depends the success or failure of the work. 

    Moisten one of the rags with adhering solution. Rub the moist rag over the silk with even 

strokes of about 5” to 6”. Soon after it, rub the same spot briskly with dry cloth in order to help 

the thinner to evaporate quickly. As a result of the rubbing of lacquer thinner, film coating is 

softened to create glue which sticks to the screen.  

       Allow the silk to dry for about 10 to 15 minutes. Then raise the screen, and with your finger 

nail loosen the glassine backing from the adhered stencil. Start in one corner and slowly peel the 

backing off the whole sheet. In case the stencil does not fill the entire area of the screen, the 

unwanted parts should be painted with lacquers so that only stenciled portions of the screen will 

be left without the adhesive lacquer. The film stencil is now ready for printing. 



            Now lay a sheet of paper on the baseboard of the frame and well up against the stop 

guides. Lower the screen and see that the paper and the silk are in even contact with each other. 

If the stencil does not rest firmly on the paper, you may have to slip a cardboard under the latter. 

Stir your paint to mix up the oil, vehicle and pigments.  

            Pour a liberal quantity of the mixture on the blanked out upper part of the screen, 

arranging it over the whole width of the stencil. Take your squeeze blade, incline it to a 60 

degree angle and holding it with both hands, pull it in one continuous sweep over the whole 

stencil, exerting moderate downward pressure. 

       Now you get a printed copy. Repeat this procedure for each copy. After removing the copy 

from the frame it should be left on a table to dry. After the printing is completed, the screen 

should be cleaned and used again.  

 

 

 

 

                                           Fig:  Principles of screen process printing 

Photographic process: 

 This process involves a camera, film negative and photographic paper. Cameras are of various 

types and perhaps the best investment a geographer cartographer can make is good camera. It is 

better to have three cameras : one for 35 mm colour rolls, the second for black and white pictures 

and the third for large portraits.  

        The smaller cameras are useful in the field while process cameras are useful in the 

laboratory. A process camera is used for photographing large maps, either for compilation or 

reproduction. For a cartographic laboratory, a process camera  is a must.  



        The simplest way to photograph a map is to fasten it to a gray cardboard and to place it 

outdoors. The light meter will give the exact time for exposure for each shot. Focusing is 

important and the camera must point perpendicularly to the center of the map. No shadow should 

fall on the map. The exposed photographic film is developed, fixed, washed, dried and trimmed.  

        The minimum equipment of a dark room consists of a table large enough for four trays 

which can accommodate films, running water and sink, a drying rack or string, a cutter, frames 

for positive copies and shelf for chemicals, films, papers etc. 

       To develop the exposed films, we need a mixture of chemicals called developer. When 

unmixed with water and stored separately, it keeps for a long time, but once mixed with water, as 

required in developing, it lasts only a day or so. Therefore, we mix the two only in amount 

needed at given time. 

Fig:    Process Cameras 

          The exposed portion of the film should not be touched with fingers before dipping into the 

developer. When developed, the film is transferred to the next tray containing the weak solution 

of acetic acid which halts the development process in about 10 seconds. It is then placed for 2 to 

5 minutes in the third tray containing hypo after which the light can be switched on. Here the 

image is retained but the rest of the emulsion is washed away. The fourth and the final bath is 

given in a tray or sink in which film is allowed to take off the hypo salts within about 10 

minutes. 



 

 

Film developing process 

       A camera gives us a film negative. The size of the negative depends upon the type of 

camera. 35mm camera gives only slides which can be used to get larger prints. Large process 

cameras give large size negatives.  

       If the size of the desire photograph is the same as that of the negative, the negative can be 

placed over the photographic paper to get the latter exposed by turning the light on. This works 

like any direct contact printing process. But if a smaller negative is used, it will have to be 

enlarged by an enlarger to get larger prints.  

PRINTING PROCESSES  

In the previous section we discussed those duplicating processes which can give us only a 

limited number of copies. In this section we propose to deal with those processes which can give 

practically any number of copies. These are:  

1. Letterpress or relief process. 

 2. Photogravure, or intaglio process. 

 3. Lithography or planographic process. 

 

 

 

 

 

 



Letterpress:  

     In a literal sense, letterpress means to the composing of letters with raised relief and pressing 

the composed letters on paper to get an image . A cartographer is not concerned with the letters, 

he is interested in the process used in getting the image, and he wants to use this process for 

printing maps and other graphics. 

      The method by which this is done called process engraving. A black and white drawing that 

does not have degrees or tones of shading can be reproduced with the help of a line block, the 

reproduction can be on a size different from the original, if so desired. 

The original drawing is attached to a very brightly lit board called copy board in front of a 

process camera. Contained within the camera are mirrors which reverse the picture from left to 

right so that when the resulting block is printed it appears the right way round. In older 

installations, the copy board is set at right angles to the camera which has a prism mounted in 

front of the lens. The prism has the same function as the more modern mirror system. 

A block can give only single colour picture. More than one colour can also be reproduced by this 

method, but a separate block will have to be made for each colour. The originals for the 

multicolor letterpress printing can be drawn by any of the two methods 

 (1) one original for each colour, and  

(2) only one original but the drawings done in the colour they should finally appear.  

           If the first method is used , the process will be the same, as described above except that 

each original must have registration marks on its four corners, so that when all registration marks 

are made to coincide, the desired images also come at their appropriate position.  



 

     If the second method is used a little different way of photography is needed. If the original 

drawing is in yellow and blue, the camera would normally record both colours simultaneously 

though in different shades.  

           To prevent this, a filter is used on the camera lens to eliminate one colour whilst the other 

is being photographed. In such a case two negatives are made and the resulting two negatives are 

made and the resulting two line blocks print their respective contributions of colours to complete 

the map. 

    Half-tone colour reproduction is the most scientific of all photo engraving or process work. 

Three colour printing requires three half tone blocks, one for each of the primary colours yellow, 

red and blue. With these colours the printer can make a casual observer believe he is seeing 

almost every colour imaginable.  

       To obtain the necessary negatives, the same process of putting filters in front of the camera 

lens is used. To get yellow block a violet filter is used which prevents the green and red from 

being photographed. Similarly a green filter is used to get red and a red filter to get blue.                      

 

 

 

 



 

                                                                 Half-tone 

 

  

Engraving  

Engraving is another method of reproduction. It was also developed during 1850. This process is 

exactly the opposite of the letterpress in so far as the creation of the printing plate is concerned. 

The white parts of the original drawing are left intact and the black ones are encised. This is also 

called intaglio process. 

All intaglio plates are printed by filling the incisions with ink. The surplus ink is wiped off from 

the surface of the plate and the paper is pressed on it. The paper is forced into the depression 

taking up the ink and retaining a slightly embossed effect characteristic of engraving and etching. 

The most immediate material to be considered in the making of a bitten line etching is, of course, 

the metal plate upon which the design has to be engraved. The traditional metal for this purpose 

is a good grade of pure copper. Zinc is the other suitable metal for this purpose. But zinc, being 

more brittle than copper and also being softer, gives less number of satisfactory copies. 

The art of etching is based upon the corrosive action of the nitric acid on metal. When we 

immerse a polished plate in an acid solution, the etching takes place indiscriminately. We must 



find a way of restricting the action of the acid only of the places where it is wanted. To do this 

we cover the entire plate with an acid resisting film of wax compound called „etching ground‟. 

Bee wax mixed with other ingredients makes an ideal ground. 

Lithographic process 

    This process is a planographic process i.e., the printing and nonprinting surfaces are on the 

same plane, and is based on two well known principles:(1) greese and water will not mix and (2) 

water will not wet greese. It was invented by JohananAloysSenefelfer (1771-1834). He found 

that drawings done on smooth surfaces of limestone with crayon can be reproduced, after the 

stone surface is moistened because the crayon repels water but picks up the greese ink whereas 

the moist surface of the stone repels the greese.  

                 Because of this original use of stone in this process, it came to be known as 

lithography. With the advent of direct lithographic rotary printing machines, it was however no 

longer possible to use stone. At present only zinc and aluminum plates are used for this purpose. 

These plates are light, cheep, and occupy very little space when stored. 

In the early stages of the development of lithographic process, the cartographer had to draw or 

transfer a reverse image on the plate to get a positive image. 

            With the introduction of camera and sensitized films the problem of drawing or 

transferring the image on the plate is no more there. In fact today we do not have lithography it is 

photo lithography which combines photography and lithography to produce a printing image. 

When exposed to bright light, a reaction takes place between the ammonium dichromate and the 

albumin. The transparent areas harden to produce the image and the areas covered by the dark 

parts of the negative remain soluble. This plate is covered with a special developing ink and then 

washed. The washing removes the unexposed albumin covered with a solution of gum arabic so 

that it is not affected by light any more. 



 Tone gradation is created in litho in a similar manner as already described under „process 

engraving‟. The colour printing in the letterpress. A separate plate is made for each colour and 

printed separately on another machine, or at the same time on a multi-colour printing machine. 

Recapitulation:  

The basic steps in the printing process, from the time e print receives he copy to the time he 

delivers the printed maps, are much the same weather the process consists of the following. 

 1. Photographing the original drawing. 

 2. Processing the negative.  

3. Making the plate. 

 4. Printing. 

Photographing original drawing is a very exacting process requiring the use of an expensive 

copy camera. It is a huge and rigidly mounted camera capable of making large or small 

exposures. The copy is first placed on a vaccum frame with a glass cover. The copy is first 

placed on vaccum frame with a glass cover. The frame holds it perfectly flat. T is then exposed 

for several seconds under illumination are lights.  

               A relatively slow film is used in order to give the photographer greater control over the 

quality of the negative. The quality of negative depends largely upon the quality of the drawing 

presuming that the photographer is an expert is an expert in his trade. The original should have 

dense and uniform black ink otherwise the negative does not come out satisfactory. Any 

reduction in the scale of the map is done at his stage because he negative is produced at the scale 

at which he printed map is planned. 

Processing the negative 

The next step is the processing of the negative. It is one of the most important steps in the 

cartographic technique, for it is at this stage that some of the short-coming of drafting can be 

removed. Negatives for multicolor can be had in two different ways. One ways is to prepare 

separate original of each colour and the other is to draw all the drawings in one original but give 



a colour separation guide t all drawings in one original but give a colour separation guide to the 

printer. If the latter method is use, hen as many maser negatives are taken as the colours. With 

the help of the colour guides only one colour details are kept in a negative 

Some Latest Techniques 

 We have discussed how changes have taken place in the process of preparing negatives and 

plates and final printing of maps. Almost all these processes are now highly mechanized. But 

changes in the techniques of doing original drawing had not gone that far. 

             It is true that we have now better drawing equipment‟s and tools which make the 

cartographer of 19th century convey us. But the manually and manual skill cannot be dispensed 

it in cartography. A few recent developments, however, appear to have made it possible to have a 

short-cut between the original drawing and the photographic negative itself, one such technique 

is called „scribing‟. 

      A difference between scribing and conventional drafting is this: Conventional drafting 

deposits on the surface of a transparent or translucent sheet of paper or film a line of graphite or 

ink. Scribing, on the other hand, removes the opaque coating from a plastic sheet in a narrow 

lines allowing light to pass through and resulting in a negative image i.e., the background is 

opaque, and the image lines are transparent. 

      A scriber is the main tool for scribing. It can be made of a phonograph needle or a 

photograph needle or atungsten carbide point which has been ground to give a specified line 

width. Scribe can also be made of saphire. For line drawings the scribe point which has been 

ground to give a specified line width. Scribe points can also be made of saphire. 

           For line drawings the scribe point can be held in a holder; it can also be held in a pencil 

clutch of an ordinary compass for circle scribing. Where corrections are to be made, instead of 

crashing as in conventional drafting, the error is filled in with a soft crayon or with a touch up 

paint specially made for this purpose. 



                    UNIT -II 

             Gtpg;gl gpujpfs; jahhpj;jy; 
MAP REPRODUCTION 

 

etPd njhopy;El;gf; fhyj;jpy; Gtpg;glq;fs; xt;nthU JiwapYk; 

gad;gLfpd;wd. vLj;Jf;fhl;lhf jkpo;ehL Gtpg;glk; Gtpapay; ty;Yeh;> 

nghUshjhu ty;Yeh;> jpl;lty;Yeh;> Nghf;Ftuj;Jj;Jiwapdh; Nghd;w gy 

Jiwiar; rhh;e;jtUk; gad;gLj;JkhW cs;sJ. MfNt Gtpg;glq;fisg; 

gy gpujpfs; vLj;jy; ,d;wpaikahjjhFk;. njhlf;ffhyj;jpy; 

jahhpj;jth;fshNyNa jahhpf;fg;gl;l KiwapNyNa Gtpg;glq;fs; gy 

gbfshf cUthf;fg;gl;ld. mr;R ,ae;jpuq;fs; fz;L gpbg;gjw;F Kd;dh; 

gy gpujpfis cUthf;fy; iffshNyNa eilngw;W te;jJ. Gtpg;gl 

gpujp cUthf;fy; kpf nkJthfTk;> fbd ciog;GlDNk eilngw;W 

te;jJ. 

mr;rplypd; tsh;r;rp 

 njhlf;f fhyj;jpy; rPdhjhd; etPd fhy mr;rplYf;F 

mbj;jskpl;lJ vdyhk; 15Mk; E}w;whz;by; mr;rply; Muk;gkhdJ. 

tOtOg;ghd kuj;Jz;by; vOj;Jf;fSk;> vz;fSk; caukhfj; njhpAkhW 

vQ;rpa gFjpfs; nrJf;fp vLf;fg;gl;ld. ,t;thW ifahy; 

cUthf;fg;gl;l fd cUtj;ijf; nfhz;L Ntz;ba gpujpfs; 

vLf;fg;gl;ld. Mdhy; ,j;jifa kuj;Jz;Lfs; mjpfg;gpujpfs; 

vLf;fg;gad;gLj;jg;gl Kbatpy;iy. 

 fp.gp.1450Mk; Mz;ilnahl;b N[hfdd; Fl;ld;gh;f; vd;gth; 

fz;Lgpbj;j efUk; jd;ik nfhz;l mr;rpLk; Kiw rpwe;j xd;whFk;. 

tiuglKiw kw;Wk; tiuglg; nghUl;fspd; tsh;r;rpapy; ,J nghpJk; 

cjtp Ghpe;jJ vdyhk;. Gtpg;gl tiuaWj;jYf;Fk;> vOj;Jf;fiyf;Fk; 

,J ngUk; khw;wq;fisf; nfhz;L te;jJ. vj;jifa FwpaPLfs; 

gjpg;gpLk; fUtpapy; ,Ue;jNjh mNj FwpaPLfs;> tz;zq;fNs neLehs; 

gad;gLj;jg;gl;L te;jd vJ NjitNah> vJ Gtpg;glf; fUj;jpid ed;F 



ntspg;gLj;JNkh mj;jF FwpaPLfs; kw;Wk; tz;zq;fisg; 

gad;gLj;JtJ mhpjhfNt fhzg;gl;lJ. mr;rpLk; nray;Kiwapy; El;gk; 

ngw;wth;fspd; gq;Fk;> mth;fsJ jpwikANk Gtpg;gl gpujp 

cUthf;Fjypy; nghpJk; czug;gl;lJ. ,r;rkaj;jpy; cUthf;fg;gl;l 

Gtpg;glq;fspd; Ntiyg;ghLk;. cUthf;fYk; fiyeak; kpsph;e;jjhfTk; 

xNu khjphpahfTk; fhzg;gl;lJ. jw;NghJs;s gpujp cUthf;fy; Ke;ija 

tiuaiwfisf; fle;J ek; Njitf;Fg; gaDf;Nfw;g 

tsh;r;rpaile;Js;sJ. 

gpujpfis cUthf;fYf;Fj; jpl;lkply; 

 Gtpg;glq;fs; gy gpujpfs; vLg;gjw;fhfNt cUthf;fg;gLfpd;wd. 

Gtpg;gl ty;Yeh; Gtpg;glk; xd;iwj; jahhpj;jTld; gy gbfs; 

vLg;gjw;fhd topKiwfis gw;wpr; rpe;jid nra;a Ntz;Lk;. gpujpfs; 

cUthf;Fk; Kiwfs;> nryT> gpujpfs; vLg;gjw;fhd tha;g;Gfs;> 

Gtpg;glj;jpd;> vjph;fhyg; gad; Nghd;wtw;iwg; gw;wpj; njspthd 

fUj;Jf;fis Gtpg;gl ty;Yeh; ngw;wpUf;f Ntz;Lk;. Gtpg;glk; jahhpj;j 

gpd;dh; mjDila mstpw;Fk; gpujp cUthf;Fk; NghJ mjDila 

mstpw;Fk; ,ilNaAs;s njhlh;gpid ePs mfy tptuq;fs;> NfhLfspd; 

msT vOj;Jf;fspd; msT Nghd;wtw;iw Muha;e;J fhzyhk;. xU rpy 

Neuq;fspy; gjpg;gpLk; nray;Kiwfspy; msit rpwpjhf;fg;gLK;. mjdhy; 

rpj;jhpf;fg;gLk; tptuq;fs; Fiwe;J tpLk;. gpujpfs; cUthf;Ftjw;F 

Kd;dh; ,f;fUj;Jf;fisg; gw;wpatw;iwnay;yhk;. rhptuj; jpl;lkpl;L 

nray;gLtJ ,d;wpaikahjJ. ,g;NghJs;s etPd trjpfspy; gpujpfs; 

cUthf;fy; kpf tpiutpy; eilngWfpwJ. nrytpdKk; rw;Wf; 

fl;Lg;gLj;jg;gl;Ls;sJ. ,g;NghJ fhl;lg;gLk; tptuq;fs; tUk; 

fhyq;fSf;Fk; Vw;Gilajhf ,Uf;Fkh vd;gijg; nghWj;Jk; vLf;fg;gLk; 

gpujpfspd; vz;zpf;if mika Ntz;Lk;. jpl;lkplypy; Nkw;$wpa 

midj;Jf; fUj;Jf;fSk; Muhag;glNtz;Lk;. 

 



gpujpfs; cUthf;fypd; nray;Kiwfs; 

 nghJthf fPo;f;fhZk; ,U tiffspy; gpujpfs; 

cUthf;fg;gLfpd;wd. 

1. gbnaLf;Fk; nray;Kiwfs; 

2. mr;rpLk; nray;Kiwfs; 

gbnaLf;Fk; nray;Kiwfs; 

 ,jd; %yk; jahhpf;fg;gLk; gpujpfs; Fiwe;j nrytpy;> mjpf 

vz;zpf;ifapy; vLf;fg;gLk;. ,it FWfpa fhyg;gaDf;F Vw;wit. 

,jpy; %yg;gpujpia itj;Jg; gy gpujpfs; vLf;fg;gLfpd;wd. 

gbnaLj;jypy; tiffs; 

1. cs;ntl;Lj;jfJ gbnaLj;jy; (m) jfL mr;RKiw 

2. Neubj; njhlh;Gila Neh;gbtk; 

3. Neubj; njhlh;Gila vjph;gbtk; 

4. xspefyp 

5. gl;Lj;jpiu mr;rply; 

6. epow;gl Kiw 

mr;rpLk; nray;Kiwfs; 

 gbnaLj;jypypUe;J ,J NtWgl;lJ. %yg;gpujp Nghd;w midj;Jg; 

gpujpfSk; vLf;fg;gLfpwJ. vOj;J mbg;gil Gtpg;glj;jpw;fhd 

mr;Rf;fisf; Nfhh;j;J mjpypUe;J gpujpfs; vLf;fg;gLfpd;wd. gy 

epwq;fspy; ,jpy; glq;fs; vLf;f KbAk;. mjpf vz;zpf;ifapy; gpujpfs; 

vLf;Fk; NghJ mjw;fhd nryT kpff;FiwT. kpff;Fiwthd 

vz;zpf;ifapy; gbfs; vLg;gjw;fhd nryT ,jpy; mjpfkhfpwJ. 

 

 



mr;rplypd; tiffs; 

1. mr;nrOj;J (m) epyj;Njhw;wKiw 

2. xspr;nrJf;fy;  

3. fy;yr;Rf;fiy (m) ntz;jhs; mr;rply; 

gbnaLf;Fk; nray;Kiwfs; 

cs;ntl;Lj;jfL gbnaLj;jy; 

 jl;lr;Rf;fUtp %yk; cs;ntl;Lj; jfL gbnaLj;jy; nghJthd 

gj;jpug;gbntLj;jypd; xd;whFk;. Gtpg;gltpaypy; vspa Nfhl;Lg; glq;fs; 

kw;Wk; nghJthd ntspf;Nfhl;L Gtpg;glq;fs; jahhpf;fTk; ,k;Kiw 

gad;gLj;jg;gLfpwJ. ek; ehl;by; nr];ll;eh; epWtdk; ,j;jifa 

Gtpg;glq;fs; jahhpg;gjw;nfd;Nw rpwg;ghd cs;ntl;Lj;jhs; 

jahhpf;fg;gLfpd;wdh;. ,j;jifa jhs;fspd; %yk; vspjhf 500 gpujpfs; 

tiu jahhpf;fyhk;. nkOfpdhy; G+rg;gl;l cwpQ;Rk; jd;ik nfhz;l 

nky;ypa jhs;fNs ,it. ,j;jhs;fspd; Ntz;ba gFjpfs; kl;Lk; ehlh 

,ilr;nrUfy; ,y;yhky; jl;lr;Rf; fUtp %yk; mOj;jg;gLfpwJ. ,jdhy; 

mg;gFjpapd; nkOF kl;Lk; ntl;lg;gLfpwJ. ,t;thW mOj;jk; 

nfhLf;fg;gl;l gFjpNa cs;ntl;Lj; jflhfr; nray;gLfpwJ. gbnaLf;Fk; 

,ae;jpuj;jpd; cUisapd; kPJ ,j;jhs; nghUj;jg;gLk;. 

,t;Ts;ntl;Lj;jhspy; ik nrYj;jg;gLk;NghJ nkOF ntl;bnaLf;fg;gl;l 

gFjpfs; ntspNaAs;s jhspy; mOj;jq;fshf my;yJ vOj;Jf;fshf 

(m) glq;fshf khwp gpujpfshf ntsptUfpd;wd. 

Neubj;njhlh;Gila Neh;gbtk; 

 nky;ypa xsp CLUtf;$ba jhspy; Njitahd glq;fs; 

tiuag;gLfpd;wd. ,j;jhs; ,Nyrhd tz;zr; Nrh;k jd;ik nfhz;l 

gjpT nra;af;$ba kw;WnkhU mr;Rj;jhspy; gjpT nra;AkhW 

itf;fg;gLfpwJ. ,t;thW gjpT nra;ag;gl;l jhs; mk;Nkhdpa 

fyitapdhy; NkYk; rhpnra;ag;gLfpwJ. gpd;dh; ngwg;gl;l mr;Nr Neub 



gbtkhfr; nray;gLfpwJ. mryhf tiuag;gl;lit NghyNt ,it 

fhzg;gLk;. 

 Neubj; njhlh;Gila tz;zr;Nrh;k mr;rpLk; Kiwapy; mry; 

tiuglKk;> tz;zr;Nrh;k Ez;tpirg;gLj;jg;gl;l jhSk; xNu rkaj;jpy; 

,ae;jpuj;jpy; Nenuhsp tha;gg;pw;Fl;gLj;jg;gl;L fha itf;fg;gLfpd;wd. 

xU rpy ,ae;jpuq;fspy; fha itg;gjw;nfd;W jdpg;gFjp cs;sJ. 

Nenuhsp tha;g;gpw;Fl;gLj;jg;gl;l gpd;dh; fha itg;gjw;fhd fyj;jpy; 

jhs; nrYj;jg;gLk;. 

 tz;zr;Nrh;k mr;rply; Kiwapy; gpujpfs; vLf;fg;gLtjw;F Kd;dh; 

fPo;f;fz;ltw;iw fUj;jpy; nfhz;L nray;glNtz;Lk;. 

1. tiugug;G xsp CLUtf;$ba jd;ik nfhz;ljhf ,Uf;fNtz;Lk;. 

,J jhshfNth> JzpahfNth ,Uf;fyhk;. 

2. mrypy; khw;wk; nra;aNtz;b ,Ug;gpd; njspthf ed;F mopj;J 

mjidr;rhp nra;jpUf;f Ntz;Lk;. ,y;iynad;why; Ntz;lhj 

NfhLfs;> Gs;spfs; vy;yhk; gb cUthf;Fk; NghJ mitAk; 

VjhtJ Njhw;wj;jpid cUthf;fp tpLk;. nky;ypa jhspy; 

fhzg;gLk;. ,tw;iwj; jLg;gjw;F mry; tiuglk; njspthdjhf 

Ntz;batw;iw kl;Lk; nfz;ljhf ,Uf;fNtz;Lk;. 

3. xU epy rkaq;fspy; Gtpg;gl ty;Yeh; xl;Lk; vOj;Jf;fisNah> 

[pg;.V-Nlhd; tif mikg;GfisNah gad;gLj;jyhk;. mry; 

tiugug;G gb vLg;gjw;fhf fz;zhb cUisapy; itj;J 

Row;Wk;NghJ rf;jpkpf;f Foy; tpsf;F xspapy; ,it 

ntg;gkilayhk;. mg;NghJ [pg;.V-Nlhd; tif mikg;gpYs;s 

nkOFg;gug;G cUfp NtW Njhw;wq;fisf; nfhLf;fyhk;. ,jidj; 

jLg;gjw;fhf jukpf;f> mjpf ntg;gj;jpdhy; khw;wkilahj 

mikg;Gfis gad;gLj;JtJ mtrpakhFk;. nghJthf tz;zr; 

Nrh;k mr;rply; ePz;l ehl;fs; gaDf;F Vw;wit my;y ehs; 

nry;yr; nry;y> mit ntspwpa Njhw;wj;jpidaspf;Fk;. 



Neubj;njhlh;Gila vjph;gbtk; 

 nghJthf ,k;Kiw ePytz;z ntz;Nfhl;L mr;RKiw 

vdg;gLfpwJ. ,k;Kiwapy; mry; tiuglk; ,Uk;G Ez;tpirg;gLj;jg;gl;l 

jhspy; xU rpwg;G xspapy; Nenuhsptha;g;gpw;Fl;gLj;jg;gLk;. ,t;thW 

fpilf;Fk; mr;R <uj;jd;ikAld; fhzg;gLk;> rpy khw;wq;fSk; Vw;gLk;. 

mry; glj;jpy; fhzg;gLk; nts;isf; NfhLfs;> ,jpy; fUg;ghff; 

fhzg;gLk;. MfNt ,J Neub thrpg;gpw;fhd vjph;gbtkhff; fhzg;gLk; 

,t;ntjph;gbtk;> Neh;tbtk; ngw gad;gLj;jg;gLfpwJ. rhjhuzkhf 

fl;Lkhd Jiwf;Fhpa fl;b tiuglk; tiua ,it gad;gLfpd;wd. 

,t;thW vLf;fg;gLk; gbfs; rw;Wf; Fiwthd nrytpidNa nfhz;lit. 

xsp efyp 

 epow;gl gpujpnaLj;jYf;Fk; tz;zr;Nrh;k mr;rplYf;Fk; ,ilg;gl;l 

xd;W mryhd tiugug;G xU Mb %yk; Ez;tpirg;gLj;jg;gl;l jhspy; 

Nenuhsp tha;g;gpw;Fl;gLj;jg;gLfpwJ. mrypypUe;J ngwg;gl;l vjph; 

gbtj;jpypUe;J Neh; gbtj;jpidg; ngwyhk;. epow;glKiw Nghy Mb 

gad;gLj;jg;gl;lhYk; ,jpy; nkd; girj;jfL (gpypk;) 

gad;gLj;jg;gLtjpy;iy. mjw;Fg; gjpyhf Ez;tpirg; gLj;jg;gl;l jhNsh 

my;yJ jfNlh gad;gLj;jg;gLk;. %yg;glj;jpy; nts;is epw gpd;dzpapy; 

tiuag;gl;l fUg;G epwf; NfhLfs; xsp efypg; gpujpapy; khwp fUg;G gpujp 

Ntz;Ltjpdhy; vjph; gbtj;jpid itj;J kw;WnkhU gbtk; Neh; gbtkhf 

ngwg;gLfpwJ. vjph;gbtj;jpid Neh; gbtkhf khw;Wtjw;F fUtpapNyNa 

,ize;j mikg;G jw;NghJ nghUj;jg;gl;Ls;sJ. 

 ,k;Kiwapd; Kf;fpakhd ed;ik vd;dntd;why; %yg;glj;jpid 

nghpjhf;fNth rpwpjhf;fNth KbAk;. Ez;tpirg;gLj;jg;gl;l jhspd; msT 

(18”X24”) xU fl;Lg;ghlhf cs;sJ. ,t;tstpw;Fl;gl;l tiuglq;fis 

kl;LNk mjpy; vLf;f KbAk;. mk;Nkhdpah mr;rpLk; Kiwiatpl ,J 

NtWgl;lJ vt;thW vdpy; ,jpy; %yg;glq;fs; xsp CLUTk; jhspy; 



tiua Ntz;ba mtrpak; ,y;iy. fUg;G nts;isg;Gtpg;gl gpujpfs; 

vLg;gjw;F ,it rw;W Fiwthd nryT nfhz;lit MFk;. 

cyh; efyp 

 jw;NghJ nghpJk; gadpy; cs;s Kiw ,JthFk;. Gtpg;glq;fis 

vz;zw;w gpujpfs; vLf;f ,k;Kiw nghpJk; gad;gLfpd;wJ. xsp efyp 

Nghyd;wp ,jpy; %yg;glk; NeubahfNt gpujpfshf mt;thNw 

fpilj;JtpLk;. ,f;fUtp El;gk; tha;e;j Kiw Neh;gbtj;jpid 

Neh;gbtkhfNt jUk; xd;whFk; mjpfg;gpujpfs; vLg;gjw;F ,J ntF 

vspa KiwahFk;. 

gl;Lj;jpiu mr;rply; 

 jpirmr;rply; vd;Wk; ,k;Kiw miof;fg;gLfpwJ. njhlf;f 

fhyj;jpy; rPdhtpy; gpd;gw;wg;gl;l cs;ntl;Lr; nrJf;Fjy; mbg;gilapy; 

,k;Kiw nray;gLfpwJ. neLehl;fshf ,k;Kiw gad;gLj;jg;gl;L 

te;jhYk; fp.gp.1907y; irkd; vd;gth; jpiu mr;rplYf;F xU tbtk; 

nfhLj;jhh; vdyhk;. cyfpy; midj;J ehLfspYk; ,k;Kiw 

gpd;gw;wg;gl;L tUfpwJ. ifj;njhopy; %yk; nray;gLk; ,k;Kiw nryT 

kpff;FiwthdNj. ,t;tr;rplYf;Fj; Njitahd midj;Jg; nghUl;fSNk 

tPl;by; fpilf;Fk; nghUl;fshfNth my;yJ Fiwthd tpiyapy; thq;ff; 

$baitfshfNth cs;sd. mr;rplYf;fhd rl;lKk;> gl;Lj;JzpANk 

,jw;fhd mbg;gil cgfuzkhFk;. mr;Rr; rl;lk; ehk; tiuaf;$ba 

Gtpg;glj;jpw;Nfw;g NtWgLk;. 

 mr;Rr; rl;lj;ijtpl rw;W nghpa mstpyhd gyif xd;wpd; Nky; 

mr;Rr; rl;lk; nghUj;jg;gl;Ls;sJ. gl;Lj;jpiu my;yJ ypdd;Jzp xd;W 

rl;lj;jpy; nghUj;jg;gl;Ls;sJ. rl;lj;jpy; nghUj;jg;gl;l gpd;dh; 

gl;Lj;Jzp ,sQ;R+lhd ePhpy; eidj;Jf; fhaitf;fg;gLk;. fha;e;j gpd;dh; 

,j;Jzp rw;W RUq;fptpLk;. mr;Rr; rl;lj;j;ijr; rw;W ,Wf;fpr; rhp nra;J 

Jzpia RUf;fkpd;wp nghUj;jNtz;Lk;. 



epow;glKiw 

 epow;glf;fUtp> nkd;girjfL> epow;glj;jhs; Nghd;wit 

,k;Kiwf;Fj; Njitahd nghUl;fs; MFk;. NtWgl;l epow;glf;fUtpfs; 

cs;sd. %d;W ntt;NtW epow;glf; fUtpfs; Gtpapay;> 

Gtpg;glty;YeUf;Fj; Njit. mit tz;zr;RUs; nghUj;jf;$ba 35.kpkP 

fUtp> fUg;G – nts;isglnkLf;Fk; fUtp> nghpa glq;fis 

vLg;gjw;fhd fUtp Nghd;wit MFk;. fsg;gzpf;F rpwpa 

epow;glf;fUtpfs; nghUj;jkhdit. Nrhjidf;$lj;jpy; Gtpg;glq;fis 

nghpjhf;Ftjw;Fk;> rpwpjhf;Ftjw;Fk;> Gtpg;gltpay; Nrhjidf; 

$lj;jpw;Fk; nghpa nray;Kiw epow;glf; fUtpfs; nghUj;jkhdit. 

 Gtpg;glj;jpid epow;glk; vLf;f Ntz;Lnkd;why; Kjypy; 

Gtpg;glj;jpid xU ml;ilapy; xl;b ntspg;Gwj;jpy; itj;jtpl Ntz;Lk;. 

Gtpg;glj;jpw;Fr; nrq;Fj;jhf epow;glf; fUtpapid itj;J epoy; 

tpohjthW glk; vLf;fNtz;Lk;. Nenuhsp tha;g;gpw;Fl;gLj;jg;gl;l epow;gl 

nkd;girj;jfL gpd;dh;> cUtpsf;fg;gLj;jg;gl;L cyu itf;fg;gl;L 

Xuq;fs; ntl;b rhp nra;ag;gLfpwJ. ,r;nray;Kiwf;F xU ,Ul;liw> 

nghpaNkir< 4 jl;lk; ePh; trjpnfhz;l Rop ePh;j;njhl;b 

cyuitf;fg;gad;gLk; nrhUF rl;lk; fj;jhpf;Nfhy;> jhs;> ,urhadg; 

nghUl;fs; Nghd;wtw;iw itf;f mykhhp Nghd;wit NghJkhdit MFk;. 

mr;rplypd; nray;Kiwfs; 

 ,k;Kiwapd; %yk; vz;zw;w gpujpfis ehk; ngw KbAk; 

mr;nrOj;J (m) epyj;Njhw;wKiw 

 vOj;Jf;fis jdpj;J njhpAkhW epyj;Njhw;w cah;tpidf;nfhLj;J> 

mtw;iw xUjhspy; mOj;Jtjpdhy; gpk;gq;fisg; ngw KbAk;. Gtpg;gl 

ty;Yeh; vOj;Jf;fspy; ftdk; nrYj;jhky;> Gtpg;glq;fs; kw;Wk; Vida 

tiugl gpujpfs; vLf;f ,k;Kiwapy; <LgLfpwhh;. nrJf;fy; Kiw vd;Wk; 



,jidf; $wyhk;. fUg;G nts;isg; glq;fisj; jPl;b ,tw;iw Nfhl;L 

fd cUtq;fshf gpujp cUthf;fk; nra;ayhk;. 

 %y tiuglq;fis gsgsg;ghd ml;ilapy; ,izj;J> ,jid 

nghpa nray;Kiw epow;glf; fUtpapd; Kd; itf;fNtz;Lk;. ,f;fUtpapd; 

cs;Ns fz;zhb ,Uf;Fk;. ,J tyij ,lkhfTk;> ,lij tykhfTk; 

khw;wpf; fhz;gpg;gjpdhy; ngwg;gLk; fdcUtk; mry; Nghy fhzg;gLk;. 

gioa Kiwfspy; Mb xd;W itf;fg;gl;L fz;zhb Nghd;W mit 

nray;gl;ld. 

 ,U tz;zr; Nrh;kq;fis kl;Lk; czuf;$ba my;Gkpd; 

fiurypdhy; Ez;tpirg;gLj;jg;gl;l Jj;jehfj; jfl;by; vjph; gbkq;fs; 

mr;rplg;gLfpd;wd. ,it xspapy; fhl;lg;gl;lhy; ePhpy; fiuAk; jd;ikf;F 

khwptpLk;. Nenuhspf;Fl;gl;l gpd; ,j;jfL xUtif ikapdhy; G+rg;gl;L> 

gpd; ePhpy; itf;fg;gLk;. Nenuhspf;Fl;glhj my;Gkpd; gFjpfiue;J Vida 

my;Gkpd; gFjpfs; ikapdhy; G+rg;gl;ljhy; fbdj;jd;ik nfhz;ljhf 

khwptpLk;. gpd; R+lhf;fpaTld;. mkpyj;ij vjph;f;Fk; jd;iknfhz;l 

,Wjptbtk; fpilj;JtpLk;. mLj;J iel;hpf; mkpyj;jpy; %o;fbf;fg;gLk;. 

,jdhy; fhpj;J}shy; kiwf;fg;glhj> Njitaw;w gFjpfs; 

mhpf;fg;gLfpd;wd. ,Wjpahff; fpilf;Fk; jfl;il 1 mq;Fy fdkhd 

kuf;fl;ilapy; nghUj;jNtz;Lk;. ,JNt mr;Rf; fl;il (m) mr;Rg;ghsk; 

vd;wiof;fg;gLk;. 

ntz;jhs; mr;RKiw (m) fy;yr;R Kiw 

 ,k;Kiw rkjs tiugl nray;ghL vdg;gLk;. mr;rpl Ntz;ba 

kw;Wk; mr;rpl Ntz;lhj gFjpfs; xNu gug;gpy; fhzg;gLfpd;wd. krF 

vz;izAk; ePUk; xd;Wld; xd;W fyf;fhJ. kw;Wk; ePh; krF vz;izia 

eidf;fhJ. Nkw;nrhd;d ,U nfhs;iffspy; mbg;gilapy; Ruz;Lk; NghJ 

Gs;spfSf;F ,ilapYs;s gFjpfs; fiue;J Gs;spg;gFjpfs; cah;thd 

Njhw;wj;jpy; fhzg;gLk;. ,jd;gpd;dh; ,j;jfL xU kuf;fl;ilapy; 

itf;fg;gl;L mr;Rg;ghskhf cUthf;fg;gLfpwJ. 



 midj;J epow;gl gpujpnaLj;jypYk; Ez;gjpTg;gl Kiw mwptpay; 

G+h;tkhd xd;W vd;Nw $wyhk;. %d;W epwq;fspy; mr;rpl Ntz;Lnkd;why; 

%d;W mr;Rg; ghsq;fs; cUthf;fNtz;Lk;. Kjd;ik epwq;fshd kQ;rs;> 

rptg;G> ePyk; Nghd;witfSf;F jdpj;jdpahf mr;Rg;ghsq;fs; jahhpf;f 

Ntz;Lk;. epow;glf; fUtpfspNyNa tbfl;bapid Mbapd; Kd;dh; 

nghUj;jp Njitahd epwq;fis kl;Lk; epow;glkhf;fyhk;. kQ;rs; epw 

mr;Rg;ghsk; ngw Ntz;Lkhdhy; Cjh tbfl;bAk; rptg;G epwk; ngw 

Ntz;Lkhdhy; gr;ir tbfl;bAk;> ePy epwj;jpw;F rptg;G tbfl;bAk; 

fUtpapy; ,izf;fg;glNtz;Lk;. 

nrJf;fy; 

 gpujp jahhpj;jypy; nrJf;fy; xU tifahFk;. 1850k; Mz;Lfspy; 

,k;Kiw tsh;r;rpaile;jJ. jfLfspy; mr;rply; Kiwapy; ,J 

mr;nrOj;J KiwapypUe;J NtWgLfpwJ. tiugl mrypy; nts;isahd 

gFjpfs; tplg;gl;L fUikahd gFjpfs; gpujp vLf;fg; 

gad;gLj;jg;gLfpd;wd. ,k;Kiw “,d;lhf;ypNah” nray;Kiw 

vdg;gLfpwJ. ,k;Kiwapy; jahhpf;fg;gLk; jfLfspd; mr;rpl;l gFjpfs; 

ikapdhy; epug;gg;gLfpd;wd. jfl;bd; mjpfkhd ikag;gFjp Jilj;J 

vLf;fg;gl;L> ,jd; Nky; jhs; itj;J mOj;jg;gLfpwJ. mOj;jk; mjpfk; 

nfhLg;gjpdhy; nrJf;fy;> Ruz;ly; Nghd;wit nfhz;l khjphpapid 

jhspy; ngwyhk;. mjhtJ mOj;Jtjpdhy; njspthd xU khjphpiag; 

ngwKbfpwJ.  

 ,r;nray;ghL epfo;j;jg;gLfpwJ. N[hfdd; mNyha;]; ];Nehngy;lh; 

vd;gth; ,jidf; fz;L gpbj;jhh;. Rz;zhk;Gf; fy;ypy; rhaf;Nfhyhy; 

tiuag;gLk; gug;G ePhpy; eidj;j gpd;dh; gpujp vLf;fg;gad;gLfpwJ. 

mjhtJ rhaf; Nfhyhy; tiuag;gl;l gFjp ePiu cwpQ;rhJ. Mdhy; 

krnfz;iz ikia cwpQ;Rk;. eide;j gFjp krnfz;izia Vw;fhJ. 

,f;nfhs;ifia mbg;gilahff; nfhz;L ,k;Kiw nray;gLtjhy; ,J 

fy;yr;R Kiw vd;W miof;fg;gLfpwJ. njhlf;f fhyj;jpy; fy; 



gad;gLj;jg;gl;L te;jJ. gpd;dh; efUk; fy;yr;R ,ae;jpuk; fz;L 

gpbf;fg;gl;lgpd;dh; Rz;zhk;Gf;fy; gad;gLj;Jjy; Fiwe;Jtpl;lJ. 

jw;nghOJ mYkpdpa fhhPaj; jfLfNs gad;gLj;jg;gLfpd;wd. ,it 

fdkw;wit> kypthdit> jtpu Nrkpj;Jitf;Fk; NghJ mjpfg;gug;ig 

milj;Jf; nfhs;shjit. 

mr;rpLk; nray;Kiwfs; midj;JNk fPo;fhZk; ehd;F epiyfspy; 

eilngWfpwJ. 

1. %yg;glq;fis epow;glk; vLj;jy; 

2. vjph; glq;fis jahhpj;jy; 

3. jfLfis cUthf;fy; 

4. mr;rply; 

xt;nthU epiyapYk; jw;NghJ gy El;gq;fs; gpd;gw;wg;gLfpd;wd. El;gk; 

tha;e;j epow;glf; fUtpfs; jw;NghJ cs;sd. vjph; gbtq;fisj; 

jahhpj;jy; Gtpg;gltpaypy; kpfKf;fpakhd> El;gkhd xd;whFk;. rhpahf 

Njitahdtw;iw kl;Lk; vjph; gbtq;fshfj; jahhpj;jhy;jhd; ,Wjpapy; 

fpilf;Fk; gpujpfs; jtwpd;wp mikAk;. 

jw;fhy El;gq;fs; 

 mr;rpLk; nray;Kiwfs; midj;JNk jw;NghJ 

,ae;jpukakhf;fg;gl;Ls;sJ. Mdhy; %y tiuglq;fs; jahhpj;jypy; 

,d;Dk; ,ae;jpukhf;fy; CLUttpy;iy vd;Nw $wyhk;. 

tiuglf;fUtpfspy; gy El;gq;fs; GFj;jg;gl;Ls;sd. nrd;w E}w;whz;il 

tpl ,e;j E}w;whz;bd; Gtpg;gl ty;Ydh;fs; gy El;gkhd fUtpfisf; 

nfhz;L tiuglq;fisj; jahhpf;f Kide;Js;sdh;. ngUk;ghyhd 

tiuglq;fs; kdpjh;fshNyNa> mth;fSila jpwikfspd; 

mbg;gilapNyNa jpwk;gl tiuag;gLfpd;wd. ,jid ,ae;jpuq;fshy; 

tiuar;nra;jy; ,d;Dk; eilKiwf;F tutpy;iy. %yg;glq;fs; 

tiujYf;Fk;> vjph;gbtk; vLj;jYf;Fk; ,ilapy; rpy El;gq;fs; jw;NghJ 



tsh;r;rpaile;Js;sd. ik nfhz;L tiuAk; NghNj Nuebahf 

vjph;gbtj;ij tiuAkhW El;gk; tsh;r;rpaile;Js;sJ. ,e;EZf;fk; 

tiuNfhy;Fwpaply; vdg;gLk;. 

 nghJthd tiujy; vd;gJ xsp CLUtf;$bajhspy; my;yJ 

nkd;girj; jfl;by; tiujyhFk;. tiutjw;F VjhtJ ikiaNah 

my;yJ fhhPaj;ijNah gad;gLj;Jth;. Mdhy; tiuNfhy; Fwpaplypy; xU 

gpsh];bf; jhspy; cs;s xsp CLUtjh G+r;R tiutjpdhy; 

ePf;fg;gLfpwJ. ,t;thW ePf;fg;gl;l gFjp xsp CLUtjpdhy; ,J 

vjph;gbtj;jpidj; jUfpwJ. mjhtJ xsp CLUthj gpd;dzpapy; tiue;j 

NfhLfs; xspia CLUt tpLfpd;wd. ,JNt vjph;gbtk; MFk;. 



UNIT-III 

 

Unit III: Sources of Data: Primary and Secondary data – Sampling: Types of Sampling - 

Automation in Cartography. 

 

                                                       SOURCES OF DATA 

               Sources of Data can be classified into 2 types. Statistical sources refer to data 

that are gathered for some official purposes and incorporate censuses and officially 

administered surveys. Non-statistical sources refer to the collection of data for other 

administrative purposes or for the private sector. 

The different sources of data 

Following are the two sources of data: 

1. Internal Source 

 When data are collected from reports and records of the organization itself, it is 

known as the internal source. 

 For example, a company publishes its ‘Annual Report’ on Profit and Loss, Total 

Sales, Loans, Wages, etc. 

2. External Source 

 When data are collected from outside the organisation, it is known as the external 

source. 

 For example, if a Tour and Travels Company obtains information on ‘Karnataka 

Tourism’ from Karnataka Transport Corporation, it would be known as external 

sources of data. 

A sequence of observations, made on a set of objects included in the sample drawn from 

population, is known as statistical data. 

(1) Ungrouped Data 

Data which have been arranged in a systematic order are called raw data or ungrouped 

data. 

(2) Grouped Data 

Data presented in the form of a frequency distribution are called grouped data. 

 Collection of Data 



       The first step in any enquiry (investigation) is the collection of data. The data may be 

collected for the whole population or for a sample only. It is mostly collected on a sample 

basis. Collecting data is very difficult job. The enumerator or investigator is the well 

trained individual who collects the statistical data. The respondents are the persons from 

whom the information is collected. 

 

TypesofData 

       There are two types (sources) for the collection of data 

(1) Primary Data (2) Secondary Data 

(1) Primary Data 

      Primary data are the first hand information which is collected, compiled and 

published by organizations for some purpose. They are the most original data in character 

and have not undergone any sort of statistical treatment. 

Example: Population census reports are primary data because these are collected, 

complied and published by the population census organization. 

(2) Secondary Data 

     The secondary data are the second hand information which is already collected by an 

organization for some purpose and are available for the present study. Secondary data are 

not pure in character and have undergone some treatment at least once. 

Example: An economic survey of England is secondary data because the data are 

collected by more than one organization like the Bureau of Statistics, Board of Revenue, 

banks, etc. 

  

Methods of Collecting Primary Data 

Primary data are collected using the following methods: 

1. Personal Investigation: The researcher conducts the survey him/herself and collects 

data from it. The data collected in this way are usually accurate and reliable. This method 

of collecting data is only applicable in case of small research projects. 



2. Through Investigation: Trained investigators are employed to collect the data. These 

investigators contact the individuals and fill in questionnaires after asking for the required 

information. Most organizations utilize this method. 

3. Collection Through Questionnaire: Researchers get the data from local representations 

or agents that are based upon their own experience. This method is quick but gives only a 

rough estimate. 

4. Through the Telephone: Researchers get information from individuals through the 

telephone. This method is quick and gives accurate information. 

  

Methods of Collecting Secondary Data 

Secondary data are collected by the following methods: 

1. Official: e.g. publications from the Statistical Division, Ministry of Finance, the 

Federal Bureaus of Statistics, Ministries of Food, Agriculture, Industry, Labor, etc. 

2. Semi-Official: e.g. State Bank, Railway Board, Central Cotton Committee, Boards of 

Economic Enquiry, etc. 

3. Publication of Trade Associations, Chambers of Commerce, etc. 

4. Technical and Trade Journals and Newspapers. 

5. Research Organizations such as universities and other institutions 

 

Difference Between Primary and Secondary Data 

         The difference between primary and secondary data is only a change of hand. 

Primary data are the first hand  information which is directly collected form one source. 

They are the most original in character and have not undergone any sort of statistical 

treatment, while secondary data are obtained from other sources or agencies. They are not 

pure in character and have undergone some treatment at least once. 

Example: Suppose we are interested in finding the average age of students in a certain 

department. We collect the data by two methods: either by directly collecting information 

from each student or getting their ages from the university records. The data collected by 



the direct personal investigation is called primary data and the data obtained from the 

university records is called secondary data. 

  

Editing Data 

     After collecting the data either from primary or secondary sources, the next step is its 

editing. Editing means the examination of collected data to discover any errors or 

mistakes before presenting it. It has to be decided beforehand what degree of accuracy is 

desired and what extent of errors can be tolerated in the inquiry. The editing of secondary 

data is simpler than that of primary data. 

 

Types of Data 

Quantitative Data 

       Data that is expressed in numbers and summarized using statistics to give meaningful 

information is referred to as quantitative data. Examples of quantitative data we could 

collect are heights, weights, or ages of students. If we obtain the mean of each set of 

measurements, we have meaningful information about the average value for each of those 

student characteristics. 

Qualitative Data 

         When we use data for description without measurement, we call it qualitative data. 

Examples of qualitative data are student attitudes towards school, attitudes towards exam 

cheating and friendliness of students to teachers. Such data cannot be easily summarized 

using statistics. 

Sample Surveys 

     A survey is a data collection method where you select a sample of respondents from a 

large population in order to gather information about that population. The process of 

identifying individuals from the population who you will interview is known 

as sampling. 

To gather data through a survey, you construct a questionnaire to prompt information 

from selected respondents. When creating a questionnaire, you should keep in mind 



several key considerations. First, make sure the questions and choices are unambiguous. 

Second, make sure the questionnaire will be completed within a reasonable amount of 

time. Finally, make sure there are no typographical errors. To check if there are any 

problems with your questionnaire, use it to interview a few people before administering it 

to all respondents in your sample. We refer to this process as pretesting. 

Using a survey to collect data offers you several advantages. The main benefit is time and 

cost savings because you only interview a sample, not the large population. Another 

benefit is that when you select your sample correctly, you will obtain information of 

acceptable accuracy. Additionally, surveys are adaptable and can be used to collect data 

for governments, health care institutions, businesses and any other environment where 

data is needed. 

A major shortcoming of surveys occurs when you fail to select a sample correctly; 

without an appropriate sample, the results will not accurately generalize the population. 

Statistical Survey 

      A statistical Survey is normally conducted using a sample. It is also called Sample 

Survey. It is the method of collecting sample data and analyzing it using statistical methods. 

This is done to make estimations about population characteristics. The advantage is that it 

gives you full control over the data.  

You can ask questions suited to the study you are carrying out. But, the disadvantage is that 

there is a chance of sample error creeping up. This is because a sample is chosen and the 

entire population is not studied. Leaving out some units of the population while choosing 

the sample causes this error to arise. 

Census 

    Opposite to a sample survey, a census is based on all items of the population and then 

data are analyzed. Data collection happens for a specific reference period. For example, 

the Census of India is conducted every 10 years. Other censuses are conducted roughly 

every 5-10 years. Data is collected using questionnaires that may be mailed to the 

respondents. 

https://www.toppr.com/guides/business-economics-cs/descriptive-statistics/census/


Responses can also be collected over other modes of communication like the telephone. An 

advantage is that even the most remote of the units of the population get included in the 

census method. The major disadvantage lies in the high cost of data collection and that it is 

a time-consuming process. 

Register 

        Registers are basically storehouses of statistical information from which data can be 

collected and analysis can be made. Registers tend to be detailed and extensive. It is 

beneficial to use data from here as it is reliable. Two or more registers can be linked 

together based on common information for even more relevant data collection. 

From agriculture to business, all industries maintain registers for record-keeping. Some 

administrative registers also serve the purpose of acting as a repository of data for other 

statistical bodies in a country. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.toppr.com/guides/business-studies/directing/communication/
https://www.toppr.com/guides/business-studies/nature-and-purpose-of-business/concept-and-characteristics-of-business/


SAMPLING  

Sampling is a method that allows us to get information about the population based on the 

statistics from a subset of the population (sample), without having to investigate every 

individual. 

Steps involved in Sampling 

I firmly believe visualizing a concept is a great way to ingrain it in your mind. So here’s a 

step-by-step process of how sampling is typically done, in flowchart form! 

 

Let’s take an interesting case study and apply these steps to perform sampling. We 

recently conducted General Elections in India a few months back. You must have seen 

the public opinion polls every news channel was running at the time: 

 

 Different Types of Sampling Techniques 

Here comes another diagrammatic illustration! This one talks about the different types of 

sampling techniques available to us  

https://cdn.analyticsvidhya.com/wp-content/uploads/2019/05/Screenshot-22.png


:  

 Probability Sampling: In probability sampling, every element of the population 

has an equal chance of being selected. Probability sampling gives us the best 

chance to create a sample that is truly representative of the population 

 Non-Probability Sampling: In non-probability sampling, all elements do not 

have an equal chance of being selected. Consequently, there is a significant risk of 

ending up with a non-representative sample which does not produce generalizable 

results 

For example, let’s say our population consists of 20 individuals. Each individual is 

numbered from 1 to 20 and is represented by a specific color (red, blue, green, or yellow). 

Each person would have odds of 1 out of 20 of being chosen in probability sampling. 

With non-probability sampling, these odds are not equal. A person might have a better 

chance of being chosen than others. So now that we have an idea of these two sampling 

types, let’s dive into each and understand the different types of sampling under each 

section. 

  

 

 

https://cdn.analyticsvidhya.com/wp-content/uploads/2019/05/Screenshot-20.png


Types of Probability Sampling 

Simple Random Sampling 

This is a type of sampling technique you must have come across at some point. Here, 

every individual is chosen entirely by chance and each member of the population has an 

equal chance of being selected. 

Simple random sampling reduces selection bias. 

 

One big advantage of this technique is that it is the most direct method of probability 

sampling. But it comes with a caveat – it may not select enough individuals with our 

characteristics of interest. Monte Carlo methods use repeated random sampling for the 

estimation of unknown parameters. 

 Systematic Sampling 

In this type of sampling, the first individual is selected randomly and others are selected 

using a fixed ‘sampling interval’. Let’s take a simple example to understand this. 

Say our population size is x and we have to select a sample size of n. Then, the next 

individual that we will select would be x/nth intervals away from the first individual. We 

can select the rest in the same way. 

https://cdn.analyticsvidhya.com/wp-content/uploads/2019/05/Screenshot-29.png


 

Suppose, we began with person number 3, and we want a sample size of 5. So, the next 

individual that we will select would be at an interval of (20/5) = 4 from the 3rd person, 

i.e. 7 (3+4),  and so on.     

                                               3,  3+4=7,  7+4=11,  11+4=15, 15+4=19 =  3, 7, 11, 15, 19 

https://cdn.analyticsvidhya.com/wp-content/uploads/2019/05/Screenshot-4.png


 

 

Systematic sampling is more convenient than simple random sampling. However, it 

might also lead to bias if there is an underlying pattern in which we are selecting items 

from the population (though the chances of that happening are quite rare). 

  

https://cdn.analyticsvidhya.com/wp-content/uploads/2019/05/Screenshot-4.png
https://cdn.analyticsvidhya.com/wp-content/uploads/2019/05/Screenshot-4.png


Stratified Sampling 

In this type of sampling, we divide the population into subgroups (called strata) based on 

different traits like gender, category, etc. And then we select the sample(s) from these 

subgroups: 

 

Here, we first divided our population into subgroups based on different colors of red, 

yellow, green and blue. Then, from each color, we selected an individual in the 

proportion of their numbers in the population. 

We use this type of sampling when we want representation from all the subgroups of 

the population. However, stratified sampling requires proper knowledge of the 

characteristics of the population. 

  

https://cdn.analyticsvidhya.com/wp-content/uploads/2019/05/Screenshot-23.png


Cluster Sampling 

In a clustered sample, we use the subgroups of the population as the sampling unit rather 

than individuals. The population is divided into subgroups, known as clusters, and a 

whole cluster is randomly selected to be included in the study: 

 

In the above example, we have divided our population into 5 clusters. Each cluster 

consists of 4 individuals and we have taken the 4th cluster in our sample. We can include 

more clusters as per our sample size. 

This type of sampling is used when we focus on a specific region or area. 

  

Types of Non-Probability Sampling 

Convenience Sampling 

This is perhaps the easiest method of sampling because individuals are selected based on 

their availability and willingness to take part. 

https://cdn.analyticsvidhya.com/wp-content/uploads/2019/05/Screenshot-19.png


Here, let’s say individuals numbered 4, 7, 12, 15 and 20 want to be part of our sample, 

and hence, we will include them in the sample. 

 

        Convenience sampling is prone to significant bias, because the sample may not be 

the representation of the specific characteristics such as religion or, say the gender, of the 

population. 

  

 

Quota Sampling 

In this type of sampling, we choose items based on predetermined characteristics of the 

population. Consider that we have to select individuals having a number in multiples of 

https://cdn.analyticsvidhya.com/wp-content/uploads/2019/05/Screenshot-24.png


our for our sample:

 

Therefore, the individuals numbered 4, 8, 12, 16, and 20 are already reserved for our 

sample. 

In quota sampling, the chosen sample might not be the best representation of the 

characteristics of the population that weren’t considered. 

  

Judgment Sampling 

It is also known as selective sampling. It depends on the judgment of the experts when 

choosing whom to ask to participate. 

 

https://cdn.analyticsvidhya.com/wp-content/uploads/2019/05/Screenshot-16.png
https://cdn.analyticsvidhya.com/wp-content/uploads/2019/05/Screenshot-13.png


 

Suppose, our experts believe that people numbered 1, 7, 10, 15, and 19 should be 

considered for our sample as they may help us to infer the population in a better way. As 

you can imagine, quota sampling is also prone to bias by the experts and may not 

necessarily be representative. 

  

Automatedcartography 

          Digital cartography and GIS both encode spatial relationships in structured formal 

representations. GIS is used in digital cartography modeling as a (semi)automated process of 

making maps, so called automated Cartography.  

       Maps are a very effective means of communicating spatial information. They contain a 

suitable selection of themes of real-world data, displayed using their outlines or symbology, and 

with a well-chosen collection of colors. Furthermore, maps contain textual information 

(annotation, labels) to show the names or meanings of the map objects displayed. There are 

many different types of maps.  

       Best known are tourist and topographic maps, but there are many other types of maps too. 

They include statistical maps, choropleth maps, reachability maps, density maps, cartograms, and 

many more. The design and drawing of maps is traditionally done by cartographers. But in the 

current digital era, computers play a large role in map design and construction too. Various 

laborsome tasks of cartographers can be taken over, at leat in part, by specialized algorithms. 

Furthermore, maps can be shown on-screen, which extends the visual possibilities of displaying 

spatial information.  

               This has lead to interactive, dynamic, and animated maps, for example. Typical 

research themes within automated cartography are: Where to place text on maps. How to select 

information and perform changes for cartographic generalization. How to perform label 

placement and cartographic generalization during (interactive) zooming. How to automatically 

construct cartograms, dot maps, schematic maps, etc. Which criteria and geometric measures to 

use for map design and generalization. 

https://en.mimi.hu/gis/digital.html#maintitle
https://en.mimi.hu/gis/cartography.html#maintitle
https://en.mimi.hu/gis/gis.html#maintitle
https://en.mimi.hu/gis/spatial_relationship.html#maintitle
https://en.mimi.hu/gis/modeling.html#maintitle
https://en.mimi.hu/gis/semi.html#maintitle


UNIT -III 

Gs;sp tptuq;fis Nrfupj;jYk; mtw;iw tptuzk; nra;jYk; 
Collection and Interpretation of Statistical Data 

 

Gtpg;gltpay; Gtpg;gug;gpd; gy;NtW $Wfis glk; %ykhf 

tpsf;FfpwJ. Xhplj;ijg; gw;wpa tptuq;fs;> kw;Wk; tpsf;fq;fs; Gs;sp 

tptuq;fspd; mbg;gilapNyNa fpilf;fpd;wd. Gtpapay; ,j;njhlh;ghd 

tptuq;fisAk;> gutiyAk; mtw;wpw;fpilapy; fhzg;gLk; njhlh;GfisAk; 

tpsf;FfpwJ. rhpahd Gs;sp tptuq;fs; ,y;yhtpby; Gtpg;glq;fis> 

tiuglq;fis tiujy; ,ayhj xd;whFk;. Gtpg;gltpaypd; mbg;gilahf> 

Mjhukhfj; jpfo;tJ Gs;sp tptuq;fNsahFk;. Gs;sp tptuq;fisr; 

Nrfhpj;jYk;> juthhpahfg; gphpj;jYk;> glq;fspd; %yk; tiujYk;> Ma;T 

nra;jYk; Gs;sp tptuj; njhFg;G Kiwapd; fPo; tUfpd;wJ. 

Nrfhpf;Fk; Kiwfs; 

Gs;sp tptuq;fisr; Nrfhpg;gjw;F Kd; jpl;lkpl;L nray;gLtNj 

rpwe;jJ MFk;. Gs;sp tptuq;fisr; Nrfhpg;gjw;F elj;jg;gLk; 

msntLg;GfSf;F Vw;gLk; gzk;> Neuk; kw;Wk; ciog;Gr; nrytpid 

kpr;rg;gLj;JtNj kpfTk; gaDs;sjhf ,Uf;Fk;. Ma;thsh;> Gs;sp 

tptuq;fisg; nghJthf ,U Kf;fpa Kiwfspy; Nrfhpf;fyhk;. mit 

Ma;thsuhy; my;yJ mtUila gpujpepjpfshy; Neubahfr; Nrfhpf;fg;gLk; 

Gs;sp tptuq;fs;> Kjdpiy tptuq;fs; vdg;gLfpd;wd. mt;thwpd;wp 

Vw;fdNt Nrfhpf;fg;gl;L ntspaplg;gl;Ls;s Gs;sp tptuq;fspypUe;J 

vLf;fg;gLk; tptuq;fs; ,uz;lhk; epiy tptuq;fs; vdg;gLfpd;wd. 

midj;J Gs;sp tptuq;fSk; Nkw;$wpa ,Utiffspy; VNjDk; xd;iwr; 

rhh;e;jitfshf ,Uf;f KbAk;. 

Kjdpiy tptuq;fis %d;W Kiwfspy; Ma;thsh; Nrfhpf;f KbAk; 

1. Ma;thsh; Neubahfr; nrd;W Gs;sp tptuq;fisr; Nrfhpf;f KbAk; 

2. jkJ gpujpepjpfshfpa fzpg;ghsh;fs; %yk; jfty; 

njhptpg;gth;fsplkpUe;J tptuq;fis Nrfhpf;f KbAk;. 



3. Nfs;tpg;gl;bay;fis mQ;ry; %yk; mDg;gpj; jfty; 

njhptpg;gth;fsplkpUe;J tptuq;fisr; Nrfhpf;f KbAk;. ,uz;lhk; 

epiy tptuq;fs; murhq;f ntspaPLfspypUe;Jk;> khtl;l> khepy 

mYtyf ntspaPLfspypUe;Jk;> tpahghuj;Jiw 

ntspaPLfspypUe;Jk;> fy;tp epiyaq;fspd; ntspaPLfspypUe;Jk;> 

jdpg;gl;l Muha;r;rpahsh;fspd; ntspaPLfspypUe;Jk; 

Nrfhpf;fg;gLfpd;wd. 

Gtpg;gltpaiyg; nghWj;jtiu fPo;fz;l tiffspypUe;J Gs;sp tptuq;fs; 

Nrfhpf;fg;gLfpd;wd. 

1. mit ml;rp jPh;f;fNuiffs;> Nfhzq;fs;> cauq;fs; gw;wpa Gs;sp 

tptuq;fs; Gtpg;gug;G msit %yk; ngw KbAk;. 

2. NtWgl;l epyj;Njhw;wq;fspd; miktplk;> guty; Nghd;wtw;wpd; 

Gs;sp tptuq;fs; Gtpg;glg;G msit> rkjs msit %yk; vspjpy; 

fzpf;fg;gLfpd;wd. 

3. kf;fl;guty;> tptrhak;> njhopw;rhiy Nghd;witfSf;fhd gz;G 

rhh;e;j kw;Wk; msT rhh;e;j Gs;sp tptuq;fis murhq;f my;yJ 

jdpahh; ntspaPLfspypUe;J ehk; ngwyhk;. 

4. Gtpg;gug;gpy; fhzg;gLk; NtWgl;l mikg;GfSf;fpilapy; fhzg;gLk; 

njhlh;G> khWghL Nghd;witf;fhd gz;G rhh;e;j kw;Wk; msT 

rhh;e;j Gs;sptptuq;fs; murhq;f jdpahh; ntspaPLfspypUe;J 

ngwg;gLfpd;wd. 

5. ,J Nghd;Nw vjph;fhyj;jpw;fhd gy;tifg;gl;l Gs;sp tptuq;fis 

fw;gidahf gz;G rhh;e;j kw;Wk; msT rhh;e;jitfshf 

ntspaplf;$ba mikg;Gk; cs;sd. 

Gtpapaypy; epymsit Kiwapd; %ykhf Kjypuz;L Gs;sp 

tptuq;fSk; Nrfhpf;fg;gLfpd;wd. ,jid nra;Kiwg; Gtpapaypy; ehk; 

njspthff; fhzyhk;. kw;witfSf;fhd Gs;sp tptuq;fis rKjha 

Gtpapay; mstha;T %yk; ngw KbAk;. 

 



rKjha Gtpapay; mstha;T. 

 rKjhaj;jpd; gy epfo;Tfisg; gw;wpg; Ghpe;J nfhs;s rKjha 

Gtpapay; mstha;T gad;gLfpwJ. kf;fl;fzpg;G Kiw> khjpf;$W Kiw 

Mfpatw;wpd; %yk; mstha;T nra;ag;gLfpd;wJ. 

kf;fl;fzpg;G Kiw 

 ,k;Kiwapy; kf;fs; midtUk; my;yJ mz;lk; KOtJk; 

fzf;fpy; vLj;Jf;nfhs;sg;gLfpwJ. Kf;fs;njhiff; fzpg;G cyf 

ehLfs; midj;jpYk; ngUk;ghYk; gad;gLj;jg;gLfpwJ. ,k;Kiwapy; 

xt;nthUtUk; Nrh;j;Jf; nfhs;sg;gLfpwhh;fs;. Kf;fs; fzpg;gpd; 

mbg;gilapy;jhd; ehl;by; ngUfpapUf;Fk; kf;fs; njhifiag; gw;wpAk;> 

fy;tp epiy> Ntiyapd;ik> ehl;bd; nghUshjhu epiy> ruhrhp tUkhdk;> 

gpwg;G> ,wg;G tPjq;fs;> njhopy;> thzpfk;> tptrhak; Nghd;wtw;wpd; 

tsh;r;rp Kjypatw;iw mwpe;J nfhs;s KbAk;. Ek; ehl;by; kf;fl;fzpg;G 

xt;nthU gj;jhz;LfSf;F xUKiw elj;jg;gLfpwJ. ehL KOtjpYk; 

cs;s kf;fl; njhifia Neub Kiwapy; fzpg;ghsh;fisf; nfhz;L 

fzf;fpLtjpy; kpFe;j nghUl;nryTk;> Neur;nryTk; MFkhifahy; 

gj;jhz;LfSf;F xU KiwNa kf;fl;fzpg;G Nkw;nfhs;sg;gLfpwJ. 

 fzf;nfLg;gjw;fhf Kjypy; ehl;ilg; gy khepyg; gFjpfshfTk;> 

gpd;dh; khepyq;fis gy gFjpfshfTk; gphpj;Jf; nfhs;fpwhh;fs;. 

Xt;nthU FbkfidAk; kf;fl; fzpg;gpy; jtwhky; Nrh;j;Jf; nfhs;s 

Ntz;bapUg;gjhy; xt;nthUtUk; mtuth; tof;fkhf thOk; 

,lq;fspNyNa gjpT nra;ag;gLfpwhh;fs;. Xt;nthU gFjpapYk; cs;s 

vy;yh tPLfSk; thpirahfg; gjpT nra;ag;gLfpd;wd. kf;fl; fzpg;Gf;fhd 

Muk;g Vw;ghLfs; kf;fl; fzpg;G ehSf;F xU Mz;Lf;F Kd;Ng 

njhlq;fg;gLfpd;wd. Kjypy; „kf;fl;fzpg;G Mizah;‟ xUth; 

epakpf;fg;gLfpwhh;. ,tUf;F fPo; xt;nthU khepyg; gFjpf;Fk; xU 

Nkw;ghh;itahsh; epakpf;fg;gLfpwhh;. ,th;fSf;Ff; fPo; vz;zw;w 

fzpg;ghsh;fs; gzpGhpfpwhh;fs;. ngUk;ghYk; murhq;f Copah;fs; kw;Wk; 

Mrphpah;fs; ,g;gzpf;F epakpf;fg;gLfpwhh;fs;. 



 ek;ehl;bd; Kf;fpakhd Gs;sptptuq;fis ,k;kf;fl;fzpg;Ng 

jUfpd;wJ. 1865Mk; Mz;bypUeJ kf;fl; fzpg;G Gj;jfk; 

ntspaplg;gl;lJ. Mdhy; 1881Mk; Mz;bypUe;Jjhd; xOq;fhd mikg;gpy; 

kf;fl; fzpg;G Nkw;nfhs;sg;gl;lJ vd;Nw $wyhk;. kf;fl;fzpg;G Gj;jfk; 

10 Kf;fpa mikg;Gfshfg; gphpf;fg;gl;bUf;Fk;. 

 Tpdhf;fs; mlq;fpa tpdhg;gl;baiy fzpg;ghsh;fs; xt;nthU 

FbkfdplKk; Nfl;L tptuq;fisg; G+h;j;jp nra;thh;. fzf;nfLg;gpy; ve;j 

eghpd; ngaUk; fzf;fpy; ,UKiw te;J tplhjgbAk;> ve;j FLk;gKk;> 

FLk;gj;jpYs;s egUk; tpl;Lg;NghfhjgbAk; ftdk; nrYj;jg;gLfpwJ. 

kf;fl;fzpg;G Kbe;j gpd; xl;Lnkhj;j mwpf;ifia murhq;f mstpy; 

ntspapLth;. ,k;Kiwapy; mjpf nghUl;nryTk;> fhyr;nryTk; Md 

NghjpYk; tptuq;fis rhpahfg; ngWtjw;fhd Kjdpiy 

Gs;sptptuq;fisj; jUfpd;wd. 

khjphpf;$W Kiw 

 $Wfs; vLg;gjw;F mbg;gilahf cs;s %yk; ,dj;njhFjp 

my;yJ mz;lk; vdg;gLk;. Nghpa njhFjpahfpa %yj;ijg; gw;wp mwpe;J 

nfhs;tjw;fhf %yj;jpypUe;J Njh;e;njLf;Fk; rpWgFjpf;F “$W” vd;W 

ngah;. Muhag;gl Ntz;ba kpfg;nghpa njhFjpapypUe;J rpW $Wfis 

khjphpahf vLj;J njhFjpapd; gz;gpid Muha;tNj “khjphpf; $W Kiw” 

vd;W $Wth;. md;whl gad;gLj;Jk; gonkhop ,jid ed;F tpsf;Fk; 

“xU ghid Nrhw;Wf;F xU NrhW gjk;” vd;gJ ,j;jifa khjphp $W 

Kiwapid tpsf;FtNj MFk;. Md;whl tho;f;ifapy; gy tpjq;fspy; 

ehk; khjpf;$W KiwapidNa gpd;gw;wp tUfpNwhk;. 

 Gs;sp tptuk; Nrfhpg;gjpy; khjphp $Wfs; vLg;gJ kpfTk; 

rpf;fdkhd KiwahFk;. $Wfs; vLg;gjdhy; Fwpg;gpl;l xU tprhuizia 

kpff;Fiwe;j fhyj;jpy; Kbf;f KbAk;. $Wfs; vLg;gJ trjpahdJk;> 

vspjhdJk; MFk;. Fwpg;gpl;l rpy ,lq;fis kl;Lk; ehk; Njh;e;njLj;J 

mq;F tptuq;fs; Nrfhpg;gjhy; me;j ,lq;fSf;Fg; NghtNj my;yJ 

Ma;thsh;fis mDg;GtNjh vspjhfpwJ. Ntz;ba jfty;fisg; 



KOtJkhff; ftdj;Jld; Nrfhpf;f KbfpwJ. MfNt trjpahdjhfTk; 

MfpwJ. 

khjphpf;$W vLf;Fk; tiffs; 

 gue;j fz;Nzhl;lj;jpy; $W vLj;jiy ehk; ,uz;L tiffshfg; 

gphpf;fyhk;. midj;J myFfSf;Fk; rktha;g;G nfhLf;Fk; rhprk thag;G 

$nwLj;jy; rpy rl;l jpl;lq;fSf;F cl;gl;l khjphp vLf;Fk; 

Nehf;fj;Jld; $nwLj;jy; vd;Wk; gphpf;fg;gLfpd;wd. 

rhprk tha;g;G $nwLj;jy; 

 ,J xU cj;jkkhd topahFk;. Rhprk tha;g;Gf; $W Kiwapy; 

,dj;njhFjpapy; cs;s vy;yh cWg;GfSk; Njh;e;njLg;gjw;Fr; rk 

tha;g;G cs;sJ. $Wfs; Njh;e;njLg;gjpy; jdpg;gl;l tpUg;G ntWg;Gfs; 

,lk; ngWtjpy;iy. eilKiwapy; cs;s rhprk tha;g;Gf; $Wfs; 

vy;yhk; rhprk tha;g;Gf; $Wfs; Mfkhl;lhJ. ek;Kila gof;f 

toq;fq;fspd; fhuzkhf rpytw;iwj; Njh;e;njLf;f Kay;tjhy; gpiofs; 

Vw;gl toptFf;fpd;wJ. 

 $Wfs; vLf;Fk; NghJ fPo;f;fz;ltw;iwf; ftdpj;J ehk; nray;gl 

Ntz;Lk; vd;d Nehf;fj;jpw;fhfg; Gs;sp tptuk; Nrfhpf;fpd;Nwhk;. 

%yg;nghUl;fs; my;yJ mbg;gil Gs;sp tptuq;fs; vit vit> Nrfhpf;f 

Ntz;ba Gs;sp tptuq;fspd; jd;ikfs; vd;d> vd;d tiffspy; 

$Wfis vLf;f Ntz;Lk;. xU Kiw kl;Lk; Gs;sp tptuk; 

Nrfhpf;fg;NghfpNwhNkh> ,ilapy; kWgbAk; Nrfhpf;fg;Nghfpd;NwhNkh 

vd;gjid vy;yhk; ed;F ftdpj;J ehk; nray;gl Ntz;Lk;. $Wfspd; 

myfpid Njh;e;njLj;J ehk; Gs;sp tptuq;fisr; Nrfhpf;fyhk;. Ehk; 

Nrfhpf;f Ntz;ba %yg; nghUisf; $Wfspd; myFfs; vdg;gLk; 

jdpj;jdpg; gFjpfshfg; gphpf;f Ntz;Lk;. Rhd;whf ,e;jpahtpy; cs;s 

gUj;jpahiyfisg; gw;wpa Gs;sp tptuq;fs; Nrfhpf;f Ntz;banjd;why; 

$Wfspd; myF gUj;jpahiyfs; MFk;. ,ij murhq;f gUj;jpahiyfs; 

vd;Wk;> jdpahh; gUj;jpahiyfs; vd;Wk; $Wfspd; myFfshfg; gphpj;J 



ehk; mq;F Ntiy nra;gth;fisg;gw;wp nkhj;j tptuq;fisf; Fwpj;Jf; 

nfhz;L $Wfs; vLf;f Ntz;Lk;. 

 khjphpf;$Wfs; vLj;J kjpg;gpLtjpy; Fiwfs; ,y;yhjpUf;f 

Ntz;Lkhdhy; $Wfspd; vz;zpf;if kpf mjpfkhf ,Uf;f Ntz;Lk;. 

Mdhy; $Wfspd; vz;zpf;if $bdhy; nryT $LfpwJ. Neuk; 

mjpfkhfpwJ vd;whYk; Kbe;j msT $Wfspd; vz;zpf;ifia 

mjpfg;gLj;JtJ ed;ik gaf;Fk;. 

Nehf;fj;Jld; $nwLj;jy; 

 Gs;sp tptuq;fisr; Nrfhpj;jypy; Nehf;fj;Jld; $nwLf;Fk; Kiw 

xd;whFk;. ,k;Kiwapy; gLiff; $nwLj;jy;>> msTilf; $nwLj;jy;> 

gyepiyf; $nwLj;jy; vd;W gphpTfshfg; gphpf;fyhk;. 

gLiff; $nwLj;jy; 

 ,dj;njhFjp xU gbj;jhdjhf ,y;yhj ,lq;fspy; ,dj;njhFjp 

xt;nthd;Wk; xU gbj;jhdjhf cs;s gy gLiffshf Kjypy; gphpf;J 

nfhz;L gpwF xt;nthU gFjpapYk; rhprk tha;g;Gs;s $Wfs; vLf;f 

Ntz;L ,g;gb gLiffshfg; gphpj;J $nwLf;fg;gLk; Kiw gLiff; 

$nwLj;jy; vdg;gLfpwJ. Cjhuzkhf xU khepyj;jpy; kf;fl; gutiyg; 

gw;wpf; $nwLf;f Kiwapy; xU fzf;nfLg;G elj;j Ntz;Lnkd;why; 

kf;fl; guty; r.fp.kPl;lUf;F 0-100 Ngh;> 101 Kjy; 200 Ngh; tiu> 201 

Kjy; 300 Ngh; tiu> 301 Kjy; Ngh; tiu vd;w gy mikg;Gfshfg; 

gphpj;Jf; nfhz;L xt;nthU mikg;gpYk; rhprk thag;Gf; $W Kiwapy; 

$Wfs; vLj;J Gs;sp tptuq;fs; Nrfhpf;fyhk;. 

msTilf; $nwLj;jy; 

 ,k;Kiw Ke;ija KiwapypUe;J rpwpJ NtWgl;lJ. Kjypy; 

,dj;njhFjp gLiffshfg; gphpf;fgl;L xt;nthU gLf;ifapYk; rhprk 

thag;Gf; $Wfs; vLf;fg;gLfpd;wd.  Fzpg;ghsUf;Fk; xU Fwpg;gpl;l 

gFjp nfhLf;fg;gl;L mg;gFjpapy; cs;sth;fspd; ngah;fs; 

nfhLf;fg;gLfpd;wJ. Kjypy; nfhLf;fg;gl;Ls;s ngah; gl;baypy; 



cs;sth;fis epahakhd fhuzq;fshy; ghh;f;fNth my;yJ 

mth;fsplkpUe;J tptuk; Nrfhpf;fNth Kbahj ,lq;fspy; ,uz;lhtJ 

gl;baypy; cs;s ngah;fis mth; gad;gLj;jpj; jkJ nghWg;Gg;gq;fpid 

epiwNtw;Wfpwhh;. ,g;gb ,uz;lhtJ gl;baypy; ,Ue;J fzpg;ghsh; 

ngah;fisj; Njh;e;njLf;Fk; NghJ xU rhh;ghf mth; ele;J 

nfhs;sf;$Lk; vd;W mQ;Rtjw;F ,lkpUe;jhYk; nghJthfj; NjrPa 

gpur;ridfspy; nghJkf;fs; fUj;jpid mwpa tpUk;Gk; rpy ehl;fspy; 

,k;Kiwg; gad;gLj;Jfpwhh;fs;. ,k;Kiwiag; gad;gLj;Jk; NghJ xU 

rhh;Gf;F ,lk; nfhLf;fhkypUg;gjpy; ftdkhd ,Uf;f Ntz;Lk;. 

gyepiyf; $nwLj;jy; 

 ,k;Kiwapy; ,dj;njhFjp gy epiyfshfg; gphpf;fg;gl;L $Wfs; 

vLf;fg;gLfpd;wd. xU ehl;bd; ney; cw;gj;jpiag; gw;wp fzf;nfLg;G 

elj;Jtjw;F ehl;bYs;s 1 yl;rk; ney; cw;gj;jpahsh;fisj; 

Njh;e;njLf;f Ntz;bAs;sJ. Ehl;bidg; gy kz;lyq;fshfg; gphpj;J 

,tw;wpypUe;J rhprk thag;G $WKiwapy; 1000 ney; 

cw;gj;jpahsh;fisj; NJh;e;njLf;fyhk;. ,J jtpu kz;lyq;fis> 

khtl;lq;fshfTk;> tl;lq;fshfTk;> gQ;rhaj;Jf;fshfTk; gphpj;J 

xt;nthd;wpypUe;Jk; rhprk tha;g;Gf; $W KiwapypUe;J ekf;Fj; 

Njitahd ney; cw;gj;jpahsh;fisj; Njh;e;njLf;fyhk;. ,JNt gy 

epiyfspy; $nwLj;jy; vd;W miof;fg;gLfpwJ. 

 Nkw;$wpa ,U Kiwfspd; %yKk; ekf;Fj; Njitahd Gs;sp 

tptuq;fis ehk; Nrfhpf;fyhk;. ,Ug;gpDk; Gs;sp tptuq;fspd; 

jd;ikiag; nghWj;J VjhtJ  xU Kiwapid ehk; gpd;gw;w Ntz;ba 

R+o;epiyapy; cs;Nshk;. 
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