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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.

e 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.

e 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).



e 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.

e 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.

e 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.
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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.
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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).
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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.

_CARTOGRAPH

CARTOGRAPH]

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.
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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 -1l CODE: 18K2GAG3

UNIT-1  yelim Geueneolium’ @ S L 16lLguiid,
@ mIFwienLoLILLD
(Map Design and Layout)

2 BTN eI LelluL SFHlemenr  LTTILSVID, M6 S (HLILIGSVILD
QupIEmOCU  GETeTT(H6iTeNeIT. ERINTHI  DUMEUHIUID  HOUMBOTH 2 6o Lol Haed
uswiL]  oiee  Geuemevlmlgenenil  QUTERISEH 2 efengl. yelluLeluwieded el
CousmevliLm 19emends  HILLOL6VID, QUMIHID  (PHSUWIDTE,  FBMI  HIGEUIOTEN  GeIH]
oreipsTer  GPUIL  GeuewiBd. @@  HTewem  LellULLD 6Tl Blewevd@  LOTH®
Cousmi(hOosiBTeL sTemiemBy  Fflwimen  alloughidenst OHefleurs, & HEBHIOTE  GHBIUIBHEHL 63
QUMTHBHTEL HT6il GRUISVID. @ FTHTT6N LM HEID DHBHMT OBHTeMEBOTH  LSTILIL HIgG6NT
AUUSBEG BHI66 @ SHTTEILOTGLD.

QM  BHmevehedt  Cumed  yellluL  euedevienT  GFwieduL  Geuemi(BlD.  hemITEL
SIQLILIDLWITE  CBT6TenHHMEMUID.  DHILILEmETUD  QEmewi(y Lol s — semeouilulsy
alFHsEnd@GL UL H T  QFweou  Geuswihid. LelluL  eueLsvieT  GeusmevLIT(BaHemeNd
HLOGD Curgl, suenguyd Cumkl G eiswoner aidseEns@Gl Ul GFweouL  Gauem(Bib.
eam  UalluLeflwensCsuyfiu  OFTeienou|d, aFHlesend  Srewimeugd Lol gagler
SlgliuenL g CHemeu  elsiiLiensy @G0, UIIULBIG6T  gHTaudl @ LTl 1giaTsGey
QUeTWLILIBSme. SieueuTml suenFWiLGBL CuUTEH Hemev HIMISHID SILILWSTUTLI9BE JBL
& BA LSHHBGHT QmHGHW0TE  demowleon@o  Haly  alevdlF  OFim el Hanl_TH.
RHmOUIsveVTID  LOIULL S  HMEVEHT LD6IGHeL OBmewi(h  OFuledLIL CauswiBD.  geIGleuT(H
GBPUWIGsEHD LeIUULSHHeT @ SLLDLmLS SHHASBT. @ FBbhsH LU Hemd BID
2 moutdhs  CouemiBOsiiBred  eelleur®m  GBuibsmenuyld  Ceefleurs, salldHTed  Hemev
BlewISED  efdmm  meubHHTed LG  CuTHTH. SimasHBGL  Cosors  Heoll
SimwlLsemen LUl HFHe1 &HHCHTH DevwpbsHaumm Seumens  WeflysFauiur  Couswi(BLb.
SOIUL L  Semoliser  UaIIULH8HTH  RewWIHHTEOHTH  HHHHIHMET  DINEUBEIT
OperlayUBHBAPIQUILD.

ol Geuemeolium®  HIULIOL 6D  eT6dllgHl  sTeleuTml  SHeWllll L SIeLDLILSHEN6T
yelluL b (pupmwds@& Remwhsd @eBrs  (parCarBpiaug 6163 S L O 6OTGD. U H60
aeiilgl FHLLOLwSH  Hevso(penpuled Hrefled euenIhdHl  (PIPMLILBGHHIHD PGWD. Flov
UL BIbeT FTHTTew el THemen ChHemaub@Gd SHerafl LWeTLUGITHID 2 6T6enEHl.  DigHeL
usv  eleuImiseT  OBTHHBLILLIYHBEGD. SHHHwaul LU BIEeT Qurgdl Uil misei

6T6uTLILI(H &5 6313 60T



QM Fevo yelluLmseT em Fev  alaumisendE LB (PHSWSHHIeID
D611 &l 603601 SHHMBUI Yl w6t BHHHSD) allendbas yelllILIL M6t
TN BLILIBSOIBeN. RHHmBUW LML BIGeneT  auenguld  Cumgdl @GMitul L  &®mBHSHI
LB urrenel  (WohIwbHend CuBIoT®l wBssner  Lleemeniuled @GSl L  HHHHBES
oo QuUUIWTE:  SlealBE RHSGTH  auenJWLIGaewiBD.  GeleuTml  FMMI  HIQEILOT 60
SmTAwLoTGLb.

@M Sywmer  Uelllur b swmfldsiiur CousmiBOILoIBIey  SLDSHHEMILUBENB  [H6iE
SToTeHHIH OHmeien Geuemi(BLD.

1. unTemed gmiomend GomlUT(H

2. umTeme)l (PSHAWGHHIID CUBIDTH UEHTUID  [HISTDIHHMHIH6IT

3. yeliuLefluied euenTUIHBEHEIT
unireney Signiomends Gamiur® (Theory of Visual Perception)

Q@M Oummenenl UBMSIL  SIEDIOTEID  6T6ILIGI  6ienBLILITTSGD  Gurgdl DigH6
&BRIUUBSCHTH QULILG IIHMeT  DIOTHIGHH0 6IHILSTGHD. @ LLGHH60 LTTHELD
Cural, Ueewemiluied 2 6iten  DmeNGHMBUID Houelldd Calswngul  Flpmlemeoullsy, UTTLILIOT
o eitenenT. @ Qurmemenl  umplw  OFHefley  umTeweuullesr  cpeooTHCeuT,  Gedluledr
apsolomHBeaur, o ewiTalledl  psoDTHEUT  Heml_SsHIBaHl. HETHs HHHIeIEHTN 6Tl erd
eTeiiLIeNT  [BLog HewiHelleVhbdH  GCeuaflLBd eeiplledr  cpeulomdGeom  BHLOLOTEL  EILITHLBHemer
SiIoTellbd  (PEHeImBEH  eleomprT.  Letenm  Blugl Ler  QuTmLseied®mba  LIFsuedds@id
efwimerg MHioBULS Smel Gumsb GFwedLIBGSBSH 6160ImI FapsleonT. femed RHEHT_LITHLD
JBBIBOBTETOTILIL e16D6M60. LITTenel ieniomeld UBpBlul LevGeuml &hHHIHH6T  SHULTImID
QUTHL_BEHHEGID, UTTUITHEHHGHID SemLulesiten  QHTLTCL  LMTTenel  SIEDIDTEIHMHSH
CaThsEBH 6T6eim CUIEBHLUTID QLIS  O\ETENTL 6.

FLOLUSHFL  SimeUIBLD  gBmIS  CBTeTEHOLY @ CHTLUTH 2 HeUTHSLILLL FHI.
SIBCHT(H I@ILOTEID 6T6LHI @ CUTHeTen FHlenevdE b Geaupil L 2 [HeusbHeb,
HIBRIGE6TNID BTD OLBHIIQUI 2 _6wIenlD SNl HBHTHBMID 6IMID FmBIBBH. RHCHT_UTH
Q&M (PRF FDBIMEL DIMILTEHH60 (PHBHW UG ISEHOBEH 663D, ST6viLTeudbl
gGoBmeouledmba  @®m Curmsnenm BT ellevddallLTed, SIGUTMmT HWOH (PR
ITHHEHMBUD SHHINGBL  6ITUSHTGHWD. FHw  DeOHOHMSH [BHID  LTTHHCBID 6Tyl
meUSHHIH OHTeTCoumd. [HDWTeL G L BB, CaThds, 2 (HeumideT GCUTeTBaIBmMBL
UTTées (PRWITH @@ F60 MLILSMET [BID LUTTHEHI LUTTHEH 2 6TenenmalGs0 em 60
QurmL_sewen BTOTHEC DigioTelihHis OHTens@pmD. a1 CumsuBeal g pmBlenevGuim® g e
BID @M QUIGLSMeNL UBB DI@ILTNSHSHISE OsTeTeT (LsleaiBgl.

Cumamplw  &s®mSHIMmBH  UeliuL  Cousweolium®  HULLOL 66  (PpHBWISHSHIeID
BHG  alemm@bd. LUalluLsHed vweauGdHHeumn usvCaum  GBluiBssT yelliu b
WpemBWITBL  CFTHHIHHTE  DEIoTeID  CaTHSSHUPIQUD. LeUUL SHHedHa  SiauBenm



CeueiBu  e1BHEH, Helwmsl uTTHHTe0 DeuBplledt QT[T TSAIBLD  DisLeVH  Diemel
QEsLILBHSIBa. @M UaIUULSHHe0 @m SN uwsUGSHWISHD  DienenSHIHI
gyaliuL sHevid o16x  Bumed  wweuB S  WPRWITEH. @@ ULl SHHed  Dighedr
CormaudsCamu  uweaLGSHHIULL  @&luip, Caubmrm Uil S0  LwWTUBBSHTS I BLD.
RHmenulsvevTd LadIlILL  6160eIeNT oedled OBmeni(h GFwsouL GeuswiBLD.

QM SHMSEGBUIG ASBGIL DWIHHID CUBAIELMEV 6T6TLIGHI  HHHHEV6D DIGH6
SIMDILID  LIVGRIMI DTHIHRIBMENT OBTHHHMBen 61601613 FnMeVTID. FTHIBTH  LBHMD
agFTed OFsod em Carh Hwgulemsn  HireoullusTes SHEGD OCFRIGHIHTH
BmpEGL CxTh ubdmeEd GCaT emenr ol  @J6eNe 2 EuITa|HemeT  61(IQLLSIIQUISTS
BBEGD. GBEG FHHO QHEGL @M GHTEH urTiuaTesg Fflwmea  DIOTEISHMmSHH
Carhasata. Da Cureuba o@m GHWE AGFHOGSSL Gs1H GBui(BLer U6
ITHHHBmNT  BFH  CHTHEIBSH. FTABTS Q@ GBISEGUFS CaTlB@  Cosvsiten
Gelblelien el e LD Sieuet  Hwjuledmbd g6CHT e OuTmeneT TBLUSTSH
ST HBLIHH MBS, 3185  gFoul GBIGGHNFHCHT([H N0 ETG)) GellmIILSHTH
QUM [HF) (HIHHT6L DFHBF SHEmLOUT6ONT6L GMbBHBLILSHTSH SIILOT6N BBLILIB S BSI.
Carpameflenmsd  STWILISHILL HInlgul L0  emOLILE6T  GleusiGoup  SigniomeiTenaGul
Carhodeimenr  sleeomd  FHY  (PpHGHmewid  Cumemeney  @MILILL  DjewLoLienL
SHABeCer  Hally 4,3 CHTBH6T 6160B  AMIOTIHMHH HHOUSH HeOLWTH. FHI
CumevBeu BHIBmIBEHD DeuBnsledr LieiTenemlGUITBHTET DITHHMRIBEMET & ([HB G360

flLdFleveien wsw @GPUibh®eT BHeomhd SemwlspUll UTTeGWL  Burgdl  (PpHevled
urriueTaeEnds@ @aipiC yflwurs, OHefleuss Hensvenw G CarBpeld@. GBID s
usdH S GPuibssllsn  seallseiemw  elMbGSBSH.  HeoWw, BEHDL  HoBbhs
UalluL Hmd  (PpHevled UTTHGID Curgdl Hev BipdHdHsvleinen BTUFLL WL BD 2 L 6mguirsLl
yfibg Osmeiten  (pgujld, GBEF SiusTFSHHL UMTHHTEL [HEHIH6NT, 6JflHei, HTeLEUTUIHET,
BB BIHENVEHET  HAHHANWTHD  6lIUTm  Siewed  QIuled LITeNSHE6T,  FTDEVH6I,
BEBIHIBEHLET  QHTLTYy  Osmewi(heienenr  eteiipd  Uflbgd — Gameiien  (Wujb. @
CaTiBaTensud@HeT  CFapa GG OsefeuBs  Benevenwiw|ld, HeMHSH  HeneveDUIL]LD,
Q&L iTLeiTeN [Hl6mEVEDUIULD BTLD SNb&I Osseiten P& BTBSHI. BTLD 10
CaTHBaFTEmVEGH6T  OFiiBeyL el  OFHefleuBm FUSHUPLD, eTewlemIBBL  RUIHSHTRIBEHD
OpefleuBdp wensvemuwld S, FPH CHID BHID 2 _aIUTE  SHeuelHHTe0  DieUmBS6r
HellbHeiend  aleNbiGD.  SmIguied Slen6) gelaTm  aGmroLmeim QLT
Caremt(Beiengl eTeLGID GlgMujib.



urfenel (P AWSHHeUDd CUEITH GEWIBEHMET 2_([HeUTdHEEH60
(Making Symbols visually Significant)
exefeuids Mensv: (IN the Diffusion Phase)

Q@ UliuLSomsll unidhs 2 | CaGw OFhefleuBm mensvenuwidssmem umTlueuT Gump
wuyb.  Qurgl yelluLomsd  SmhHTeVD, SMmHSH  olendsluLonsd RmbHTevd
SuyeiuL S Hler umitenen CeueldbCaTBBL LGB SenL &G L.

Sl (PHHWHSHINID CUBIISBEG @LIb, UsTerd eleuyd, SeiellGHHed Dilieer
alaurd  SiemwhdHleTen  oileld  wBm  GBPluibhseErLer  seleuTm  OFHTLTY  CBmeni(h
SIMOHSIGTENHI 66N 6T606VTD  (SHBHWITGWD. @ Ul SHler  GpbCamer L
WPHHWSHSHINID ST 6T6BIeD oBB LGS HeMedmhad @EIiil L QLib efleud OHerileyL e
QAmdEH CoueniBlo. BHHwBWaBPBEG el LelluL hiseT Fpbsd FTIBI@GLD. Lo
alaugmise (PHBWSHHaID CuB CausmBoOLsIBTed (PpHedsd L (PEHSHwGHSHIOID CUBIOTHBID
Weiteorm ~ oiliyeitel  elleugiisefenn  Lgalsd  @pluihseisn  SiglienLulsd  (pHEHuIHSHIeID
Quuory  Sewnds  CeuemiBlo. R Coupu L @luihse  (PEHBwHSHINID  CBETHHSHI
QUMW ILIL BCeueuinHOELETBTEL Coumin’ L pBaGern, BlpsvsGertm CaTBHHSHI
CuBILBHHHHTL_L6VTID. SelauTml DemioddH LaILILL ST suenJbhHme0 CHemeuwimen HmHboHI
Opeflours  wBBeuBBelmbHH  Coupi G STLGLTIB  ADWHSH HSGSW. umTiueT o 1 Cer
Cahemauwimesr HmBIHened L (BHID eTeMHled OB  (WIQUID.  (pHev  Bleweoulled ULMTHEGHIDELITSHI
yallliuL SFHsvieiien GBluibse steveumd OHelleuBm HemevulenenCui CHTBmelld @D 6T6mevTID.
Goumiu L memsv (1IN the Differentitation Phase)

el Hewd  FBml  seausdidhdl  UMTh@GD  Gurgl  Gwsvd U  elendbasmIsei
QuElIBasletmer. GBIGSULLIQHBEGID LieTen  alalmiasT Fiumaemalursalb, Chefarsaib,
AeNGBHIOTH D  GHBISHILL MBS  Couemi(Blo. aflwmer UL HHB@G LeTell  eleugmisei
Oxpeiars @mSHH0 DeudwoTSBSHI.

GBluiBsmen 6uemySH6vL:

yallur b  Oxefleurs Rmebd  Couswil Gosipred  LWaTUGSHSILLIQmHESHID  GBUi®h
@elCeuTsinsledlmhaHId  Coumiul L HTed RmES  CeuswiBd.  suenywIlLLBeiten  GHmBaei
Opaflauradab, Frmeeb, o flu  wpeBluuDd amISHGHE& CouemiBo. euBBiB&ei
Coumpiur® Qminier Casrpsmeflsi HlgoTansdled CaumIUTH ST 1Y SIDFUISOTID.

Senayb, 2_meupio;: (Size & Shape)

Seneyld, GBuibhsellesr oiFeOWID  LMTeeuWTenT eleflaTes  Hewilh  GaTeiTEHLOTBI
Quflsre @meds Geauemibl GUEIULILL HTrsHHeddha utid@d Gurgd @Cr PIoL &Halsv
urTemeuwimenfledt uUTTemeuuled LB CaTamiddHed RHHH Couewr(HLd. el HensHeill (B
SMITHEF QFevev OFevev GMuibBder Fpfieres Geflurg eneilsd wrIBeldGn. HH6en 1.75
B SHmbBH 2.5 BOLSHHB@G6T urTensuwimenit UTTenauulsd LB Comemidbdled RmbdH



CouemiBd. HMHIBEG Cammeurm GBPuibselenr oemayd Rmebs  Calewi(pld.  HITLD
asFsfess aFHaefess GRUIGHeMNE 2 ma Seneyd DiFHsflbsiiur CouswiBLo.

SHIJLD GPuihseien 2 _meu Sieney

U 0.02 1.1
1.5 0.20510.10
2.5 0.04 16.10
5 0.08 10.16)
10’ 0.16 Q&.15
20’ 0.32 Q&.1f
40° 0.75 Q&.1f
80’ 1.5 Q.
100’ 175 Q&8

QMIWH  Falgul  UalIULID 6Pl LWmIbEG CHemauliuGHmal  eaiLmdHd  CaTem(Bid
GBuibhseienr oSieme MBireoulsaslubGanga. @BluiGssT UalluL (wWweausl b  QUILIGLD
Curgl swHCaswflu Ceaumiurl gensid C®msmi(h ailendd GalswI(BLD. JIBHTeUH Di6N6), QIHLD
BIP6L Sisvsugdl BB dweBled GBluihaosit Lsiemsmflulled bl GaumiLL_6vTiD.

Bimip (Colour)

pphiseT  @pPluibsemend  OFefeurs  CaupUBHHS  STULO LB 6TmBe.
urtemeuwiment 2 Lewigwimsll  Uflgsn  uniids @& UWeTUGHSIBaT.  HIBhigGemeNL
uweiupGSHID et BT BHpidflow, Hpnrsaisr  owewev  pHemd  CuTeTBeUBENMLI
uBNSGuwieveumd GBelley LBGHHE OsrTeTenCauswiBd. Feoull] BB SBRGoSHBEG 1/31250
QIWeOl. BB SBGSHBEG 1/62131 6163 Siem6ev BoNMmbIBmENUD CBTERIL 66, H6IeIen6D
HeNHHMBES GHMBOUTHD, DBHBOTHAD DIeM6V HENMD CBTENIL  HIBmIGen6T 6l6FH60 106 Hb
HEVHENTEY  [HIBHHONTH  DIDIOTENBS  (PIUITHl.  Fleuliy, 1Ehdell, Heold Gumreiy ey
(PHETDLD  HIBRISEMTEOHTO  [Beil@ UMTHEHS dnlguiensd. LeediT UFDF, LOEhF6T, [H6VLD,
alweol  Cureipensy  SbHH (PEBWSHHIND CUBISIBET.  HMETEUISUEVTID  H([HHIH 6L
Caremi® UailILL eusdsvieaT BB emevF Gauiul GeuemrBLd.
aiemwi: (Pattern)

Campmenmed e DAMWLILBEHLD GHBluibHenen CoumLBHHdS ST LI LIWIeTLIHES 6.
BBRIEET  UWsILUBGHS (WPYUITH  FHDHMeVE6TNeL  DmLLEHmeT  BTD  LIWISTLGSHSH6VTLD.
SimwlEseT Carhamst, LsTafaanmsd HeflwrasBour, CFTHEHT GBUBSHSLILL L 6n6UH6NTELD.
BIBBIGGIL  CoBul L SemlEeied 25 SenoliseT  UailliuL dHensouied  GuTgieuTall
LWSTUGSSILL G  eumdBamer. CaTliG  oemwliysemenall  LeTefl  DIemOLLEsT  [HEV6D
CaHMBBa ) emend Qs (B bH 6iment. L CERI] SIeMIDLIL Goumin’ L (1 h S 660

SIDIOTANILSBSWD Ul euGEBlemer. CaT B MLILH6T 6l6vemevd CaThaenL el GamLb



Curgl e1WHEISE6T OHalleurss @eveuroed OFUIGH alBHemer. OBHIHLOTE ceNFLLILIGLD
Cam (h el Flev  FLOWMIHENED LTTemel 6IFHMUISH HHEUDH VN6V, ETE0  Li6iTer
SIMLILEB6T OHMNUTIHTEHAD LTTnaIsHE aIFHUTIHTHAD &IPS GIBEHI.

oEEmanbs Bevew (Integration Phase)

@@ ueliuLsFHlemenl urTd@Gn Curgdl Geaupiul L GBluiGssT CHTBMMIGET 61606VTID
QM  QROHRSmNHH  Heweouled  emeubSULLIQMULSDeT  BTD  SpSluIeomd. B
SmWESIULL  Uallur b o flu smHHens  UTTUU®BSE 616lHTE  allendsall (B 6ime.
GTOMEMDUWITIBHTHAD  LUMTILSIT  GDUTOID UL BIS6T  SHHHIHHMENTEH — Hh
ol (haleo360T.

@®m yelluLd usv GBluih®EeT eelauTyl BmdSamenibhsd Heitenwuled &HLodGsulflu
SHMSHMOUL 6T  ellenhiGHeimen  eleiilmsd  @mHulsd  HT_BSlImer.  @ellsumm
SIMWILSEDHD MWL HHBEEMBL  (PHHWHSHIOID  CUBBmaISNMTEC  6lenmhi@a 6imest
eTeuteumid.  LallliuL elluled  ausvsvient  CoBanPil  SMmSHHIGHMeN  eaidHed OaTemih  FmbhsH

BeiI@ SO L LyelluL sFHlenet 2 meutd@ CalswiBLb.

auemywempaeir: (Constraints)

QM FTHTJem  Hemevehedl  Gumevet Lol susdsvIeT  &lev  eUEMTUIDBHEHE S
&L_BUUL(BHSTe QFwsouL Gouemi(BLd. 6U6EDJ LLIGNMBEEITTEVSHT 631 (LpedT6aIIT FaBLLL L
SIMWLILBET  DHNHHID  Liv G MibeMed  (phHBHwdHHeld Cumpmosd  Cumuie b e eimen
6TEIGUTID.  eueMJWemmEsmeT 1. LeliuLelluisd semsein (Cartographic restriction) 2. Qsmideo
B us HemLseir (Technical restriction) 3. eusnsmHemseir  (Resource restriction) eredi 3
fleysenmmasll Lflébaeomid.
el elluled HenL &6iT

yalliuLeluwelsd wev elsiomen FhiBsHd GMdeT LlSUBBLUUGHSIBT. RHHMBUI
FhIBsmpd GMise FTauBhad enelsd LlsTuBBlLGaISHTL DuBens W euenFwil®BD 61hdH
@ LelluL (b, Fremyent UelluL LweTurl LTen(hbE SHeaumrendiad CoHmhmioeidsaeamal.
FTeIMmTES BITUIUFULIL 6T b6V Bp&HHevIld, FLoG661T B6iT UFmF BIBHHe0ID
GBSSULGSIBe. Um0 RHemedt FP¥H OTBY BID UFHF HBHMS BHTUUFUILIBEGLD,
b  BmHmSH  FOeueleE@HD  OBTHHBTEL  oleneneymdsil  elufsordelBn.  sH6Ce
OBERIBTEIOTS  LWTLUTL 1960  SMHbBH  lbdH HBHGBUIbBHmen  [BHIDIOTEL  OTMBS  elenFUl
WIQUITSI.

@3 BumeuBer  FHevlILILMmIGH6T RNCUTHIBID  DiFH  61hH  BTLOLF CaFTbHHTH
Souldaid  uweauGSHSULUGL  @BluibseT  OuTHiTaTIWTEC  RHEG.  BFH60
uwsUGSSILUGD — GPuibsst  FiTeuChHa EAEE Y GHBIUTB B ETHL 60T UL’ B
aueTWLILBSmer. UHCa @FHev gameugs GUIUIL(G TBBRIGE6T SHTEILLGET DIBHIOD @



gfluiment yellliuL 1oms &(HSLILL L6V GLLILSFn6ndH Capmpmieid@Lb. yedliue
QULIN(HEGHF FHHHTOL Revensv slatiml clewtent 6l Sanl TH. FTauChHF ienalsd @dHHiH
Qameiemiu’ L. GBuiGseT  fABgk BeoLulevid,  Senelevid  WIBBID  EFUIWILL (B
UWISTUBSHSLILL60TID.  BTUUGH ST Hev  HiBdHHeosrenr Gidbs GCoauewrBld  eT6imlHeBHBCH
Sl oiHeh SILTHHemw BTG HitewulsHgid GCseiemeomd. Qg Cumeiis  yelliuL aflulsd
HMLBEHHG evevdH g WPBBEHEGHS  HLBUUGSHSTE Ll eiluleomsd  HLog
S LGHHewen, auemIpenmEHemenll Llsrummp CeuswrBLb.

OaTHed HILL SHMLH6IT:

@ ueliur Geusmsolur® umpl HLLOGL et SO CBETGHSULL (B6iTen  Li6v
CamPed B LUSHMLSwenu|lD UBK  UalliluL  6u6LsVIeT  HaleidhdHe0 Osmeien  GeauswrBib.
D66
g Lmenfledr @&pALiLsd

G L yeliuLsengd swunflds  CeuswihOwsim LelluLelweorenyd Gsl @b
uHLICLmenT @ &ev GHBHECHTTHCMTBHTH DG UTT. FTHTTWIOTS @ HMHDH
UalluL HC0Cw  uev  elpworenr QFuiFseTr  BmBd  CouswihOwsIm  elHIDLIGHE0
udli Lremflenr  Curdares Smes@n. 87 x 87 e  Seneudsd  euemguwl  Geuewigul
yallluL S&e0  allendsds  Geuswigul  GFUISHSH6T  sTewlemBBenaleNUl  DeUT  QBHTGUUTT. S
Gumetim &FlBH60H61T 6TLDGVITLD. Yol migeiT H3)) CrToHamIBEHHBTH &6Ui
el BisenTaGeur, CapariL Yol misenmaGeur, UbHHb yelllILIL BisenTaGeurm
aerulLGSeamer. @@y  elswrer  HMHBHHGHNMTS  QHBSTeVD el efuieoriler
Cousmeoimy  @euGeumeiislond  Geupiu (b STewUBL.  FeuT  yelluLmiseT  FByl
OaTemevalleVlhbdH LMTHED FnlgulsnalllTd 2 6TendHlelmsd (WHadul GUILLE6T 0FHeMeumsea)b,
QuilwaTab, elendsaswrsan SHEG0LUY  amjw  CouswiBl. R Curev@er i V610
UallILL BIS6T SDIH&BI6L meUHSHI UTTHSS  dniguienslTendwmsd Guflsres  Gevsomelll L Tevib
GPUWIGHeT OFefleutansresan o Ml QLsHev  BpwrBple  Goupurhasmer  Flluwirs
eNBHHIQUSTHAD RHBG CouswiBd. UeTed LbHHd LU BiseT  UmLkisCenm(h
CHTLIYUGSHS suedTWLLBOUSIOITEL DHWF FTHHMUBNTE HHBH CouewiBd. LHHd
UIlUL BIS6T  HeMSHHTemD  OBTewNgHbIHTID, BB HHSH HolCw  elleodumiTdsHmed
Ml LWeBBausenTasdh  Catmpefls@. Ubds yUsallumsst  GuBIUUL LUl Beien
UssHd SelB@, RBIGEHLILULL  USSHHL CQUTHHSHDS FmlQuSHTE SHUUSHITE, LSHHD
SiemalBCsBL sl Sieeysemend CHTHOHBHHHIHG GETeiten Galswnguisl HeUFUIDTHBSEI.

Yeiterl  elleuymimseit:
OaTBaESILL[BeiTenm  Leiel  aljshdlen  Heiien, elauall_Hemd  euenguiCaiemrBEom

SIILHFH6T Slee)], 2 mald QeuBmiLer CaTHgd yaliuL Ceusmeoliml enL UTSH S TBSHI.



FISIBTH  HeMeATHH60 DeMIDHGIeT6N Fell BT I9B@&HID, HTHECremnsd alwmearshailed ugeiuser
geawT  BIlgBE yeliurl euengwl  Geuewi(hld  stetimmed  QeuBpsledt  iemLOLILIBGSHBL
yeieflelleurmisensnd &1_Bo GBluibhsend wrm CeuswiBl. @m®m Fov ewwlssT Gsml(hd
GPUIBseMTHeID, Fov UsTelld GBluibhsenTavld @GNdball Ul LTeOSHT  DbHFH BT (B
SemwllBg siysTel eleugmhisanend OHefleuTsd ST L (WQULD.

SI6TEn6Y

Slenemalu|ld  Ceusmeolilm iged  WGHS UTHULImedH HHBOBS  sleoeomd.  Guiflw
Sleemal  LIILL SHFH60 DiFHdene)] aleumisemen @GUUOOMdS &I (pQuid. permed 6%
yeiterl  eleugmisensn  Fpflw ieemer  UallILL 60 auewgul  Couswihid  elemid  GuITg)
yeliuLellulsd eusvsviedm FbFHHHIF OFweoL Geuemi(pd. Fpflul Siemeweuuied LIPHgH UFLIenL
fw oenaled GBles Ceuswnguimuugdenmsd Quflu Semewen yalluL b Gumsd SighgHement
alaugmisenenuld GBlGS (Wwouwingdl. UHCe (WwHHwwrer aleugmidenst LB CHeriley
BMHB 1hHHIH Osmeien Gauemi(BLD.
Cam_B&FFI_Lmidsei

Caml FFl LmisEpD  GFemevliLTl Igeney  HiTewuildbdlenmper.  stemeomd,  G&sm(BHF
FLLMIB6T, DieneusenhdCauflu o meu, ugly, Hewswene| GureimeuBplsd gCHamID e6iTenm
LG Flwureds SMLES gl SHETMWUILET  SHHIPW.  UFeusd UelluLd  elenyul
Couenii(hOsiiBTed  Fougliyd CaTL(BF FLLMIGMEMUD. SHewFwene Flwumesd ST L
Couenii(hO6IIBTEL  LOTHCHLLT SisvevH gHTaUH @@ 2 FHb CaTl(BF FLLSHemenGuim
CarthOHBHEH euemgulsonid. BCsm (BF &L Lmisefler GxpTalenen Lol 6160VINT  H6iIE
S0 bHHBH CeuswiBLD.
Lo@IUSIIL (PHBEHSIT

RIS (peBEHmeTL  QUTBIHSH UalluL  eusbelsdT  LelUUL HIGeneT 66Dl
Couswii(BID. SIILQBUWI (PpHeO BHFemevd CBTemiB GBIgdH CHTLITY LU HRISmeT DiGHTeUSI
SICwreflwm  BHeL TBHHO CuTed THHH CouswiBLL  6TIBTEL 6l 2B HEUS  FnlgUl
HmeMed  LelluLld  euengwl  Geuswr(hid. UGS el o168s  oenellsd  Di6%H
Cousmevtum 1960 SmewIILBD.  wEUSH NI BioBuL  (WwedmulGeor  DisL6VEHI  6THT LMD
BH60  cpevBom  HwmflesluLsamBlo  steiprsd  Coumielsions UelluL Salensst  Huimheba
BouemtiguilHibEHT6L, ABHT UeLILIL_igs6IT Lisv6) M3 63 60T BHBHHBEHMBL QUEMITULI
Coueminiguysitongl.  GeusiGoum  alsomenr  wEpoHy  wemdeT  Ceumpur yelllue
Causmevr Tl 19ementds Glamemt(h el 6N & 6oTN360T.

DIFFH  (peopulled  BILUSIY  QFUISTE Ul  emeussl  GUflHTHE6
IBSHBLILGHODBe. AFFBHHe060 Ggeieumen Semolileneill LB EeneusseiT LILITLIHE6360
eTeureVMID. L@l g6 mpudliyFeFuiuyn Curg Quilardsll LBGSODBE 616IBTe0 DieTens

fBHTE QHbHHT0 GUTHIOTETHTGLD.



6U6ITEH &H6ML_ 6T

RHHmLFB6IT UallILL  auenyHeudbCaBm QuT L S6il, Hmalssin, Gmywb, GUT®HL sugd
RQaupplenend CETewiH BT ILIHESOI6 616060, LTI SHFH6T Hestenou]ld Galsmevl ImHLD
HMLHHDH Fnlgul  QUTHL BT UDJLL S HHaldenend Oomeni®  MHiTewrudsliubHaemme.
yallliuL &6t GeusmeolIm®B, eUMIUDST6T, 10, UWSILUBGSHSHID GuelT  OBBMEUBEMETSH
Oaremiblo  Geumiu@Bd. Gmy  LBBID Uew  PHIGHBHID  Ceuswevlium igenen  HiTewruiliLigleo
WPHHW  URISTHBBISeTmer. UsoalTent LU mismend SWTAHH0 DHEF GFevaiaidHmads
IBUBSHBHID. GHemmeuTen HFH @SS 1960 HHLIL, GeusiTensn BB LelUULLD HTell 2 Hourdd
wpiujb. oW CrrHadsd GneMeurer, SeuTFAWT LONILLBIGT IeTUIpQUITSH. S

GuTEBEm6  6T6VEVTID AUHTUIHDBEHENTHDS  &H([HIHLILIHE G360



slpSHHIBEMmev (Lettering)

LIGOoT6EmL_ULI b HerenL Bul, FTETBTH 616108 GLOT b 61T Cument@mmiflemL_Guu
UESHHNMHEH  aubdH LU mSeMed 61(1pSHHISH6T  @Revsumosd  GhIipuimsGel  ailemdsid
Qump  Geuewrigul Hemev SHHH QUHSHH. CHIQUITE  Ee06OTH  @MHAUT  LWSTLIHHSHIDLIG
yelluLb @mUusTed, iFHed gam Ceusmiiguwl elleNbEmIG6T 61(1DHHISHHME  SHbHBHTEOHT 6
aefiglev UfibaGsreten (ppujb. SBEUTHID UTHISTHSUILGSOB Lewienl W LedlLILL Mgl
6T6V6UMLD  61(IDHHIHH6IT  HleMhHHemeY PGHW. 61(1HHIBHe  UTLICeomeiw  GomPluiBGeor, Feur
QuomPuiiGsor, HCyhs, S8yl ST HSHIHH6MGs0m B HHBHTEVID yailliumiserfled
TS HIHH6MIT  DUEHNDE  (PHEIIOD CUBM  QUHSHH. DUEMT60  LiswienL W LeTLLIL MHiSH6rT60

T(WHHIHHCM DIFHBH HleolILTLIL|EHmen UHATOGHHIH CHTERIL 6 6T6IIMBTED  LOleNBHWTHTHI.

WSHBHIHHNMET (PHBWGHSBHIAILD

yalluL 360 @GUUUILSHHS  allendsmissl  GQUEHLUTEID 6110 HIHHMTE0CW
alafldsliuGaama. (Wwge GuBB yelluLmiseier &I FpbheH 611DHHIGHENTNID, Dien6
TWSLILLIYHBGD  (peBHeianTe Qufigid SHrorefdasluGaBE . TIRHIHO 6T6aTLSHI ([
BIeIHNe0  GUTEBCH U@  6TIHIHED (PBWTEH  DeHOU!  CUITBIEHLOUITEN, [HEWIL  [BT6T
uWBAud, Sufteuapd CopemauliBESmEl. TemeuTaHeT LalliuL miseis0 seMeTed Lfludbanigul,
SHILOTEN  6T(DHHIHHMET BHemeuwimen G HH60 61(PHIHVID (PSHBUWILOTETHTGHLD.

TS EHIBH6T, LeNlLL misefelr Hemeoliy, @ Mmis6T WBHBID Gy  GuTeipaBemBs
OpeiaUBHHID GHMBUIhHeT UG, UTed Remed  alenbGHEH B aleu]  SflienL uled
Gl (B, yeiter s @nluiBhser eV b CoumILIB slediment. ST HSHIH BT 6760016001 B3
lleNbBHBIGMENS — HHBemer. LU sHled o eten  LIB GHuiGSenr  RemLulGeoGui
I(WHIIBH6T eyl CaTdslul (Beitemer. sip&HID  (WemB  LeNlLL misemensd L LO[H&H6060
WPHEHW  (peusonsd  HepBma.  CsmLG  wrdHflest  CureipeuBdm  HmwLl,  Hrwl
UwWeTL(BSHHIHL  BGumev  e1pSHHIBHemeT  BTD  LWeLBGHS — WPQUWITH. S HIGHmeT,
wBpaBmps — Opefleutads  @EULIGSBETE  BTD  WWIBILLL  61(105HSHISH BT ST 60
LweTUBHS  Gouetinigulsiiongl. @fLdHler  Demwalll HwdH, UFlemL  GBIULIL  61(1HSHIHH6N
LwieTLh & eTme.  sIBHHIBHT LTS  RbSHWT  6T6ILGH  BILIQIEMHULIL HenHuld, Leiuilenl &b
Cam (Bl LMg8mpad  e6iiugH  DibHTevBMeVLl  LIFBHFHH6H  LFaleneOU|ID  ei6nd G B,
Quwifleveurs LeNULL MISeT alBusmeTUTaISHISmLWTSH. Ouwifleveord m UGHulenenr BTLD

ot ge0 EHTUBILBSHHSH BTN (LPIQUITH.

SIWRSSHISHEDD 61(PBIHV (PTCMBBASLD
SHBHTEVHHL  TWSLILBLD  61(1PHSHIBH6T  Usvells  TBBRISEHSGL  Lieteit
gBULLeney @G. Crmiumelel DFFHHHML UGTTFFLDL UHBEG (LPETT  6T(LDHSHISHH6NT

CuenmallenmGeoC@uimr, HrflenasulemmCeoBuim  oibevg  mEBHeMTCOW  TIPSHUILLG  SUbHSH6.



DFFHHMV  aUeNTFF WL bgh Lleteni@y omiiugliy  (penBEHEHD  (WeT6eim  LTIDLI &6
L&F&H CapaiuLg swmfllumeni el all6VMmIGH&H61T, SLILIGVSH6IT CurepauBen®
UL MRISeMTHCaISHHAHHHENT. UeTe0 RbdH 6lemd  LONILLMHIS6T60 LILBIG6T  DIFHSLTLIEnL
SIMLSHHIH  O\BITEwIL 60T

SIVRIBTT  elpHEIGHen  (Ornate  LetterinQ)upliusBde  FB@I  SQaoTaisHTs
Amhasred  alsGmflu  gremll  smeuddled  Lpsmowimen  Bewl&6s  (Classical  Style)
TSHSHIBH6T  oMBBLUULB  eubHer. Remer  Lflbe O&TeTausBE FBBI  HYeOTarHTHE6)!
o eienHTe0  @ewen  Cosvd  deuemd  COFSHHLILLellsvemev.  LleieorT  eTeMgled  Ufbal
CameeusB@flwu  aeaf  61pHHIHBH6T  WperCam  UJbLISHHe.  UMTe0  SLbH H LD
AMBHNTH  ANFFLBH QUL dalgul  611pSHIESHCem  Lgflds  Qumpletener. HBOUTS

(S EHIHHMEN L0 HHeNlHeT GlaTemiCL  61(1pd)  6l(HE 6.

SIWRSINSBGHS Sl L LOL 60

yallUL $F60  6T(DHBHIHBHMET  6TBHINSHBE (P& Liev  elleuJmibensn  FTHIHHI
uttéses  Ceuewi(Bd.  6lhdH  HlIEWMIBHHMBL  LWaTLUGSHIMauD  Dewen  etellgded Ll
C&reiend FQUWSHTS RHHH BGouetihlo. SiFs0 LelULHHe0 euenguwl Geuemiiguisnel (LPIQHSH
Wedrenl, oibs LelluL  SenelB@ 6WpHHH HmJ eeamlemerd Huwrflds  CeusmiBL.
TWHBIGHemyuilenen Ll SHleir  Goed eweudbdl  61(10H CeusmrguwinuBenmsd Cnefeurs,
gwwren  SevLGeuefulsd  611pxh  GouewiBo. [, Fmemev, GUULUTENS  GUTETBOIBENMB
Spplen CuTdalsy 611p%H GouswiBd. BHHeMen QL HmIuied DeuBslel OLIWITHMET 6110
Couemiblo UL BG, OHBHTHF OFeoad BHWTH SEllsn Comalsd 611psh  Cousmi(BLd.
AL 61M 601 (WPHEBWSHSHINNHHBCHMBLI 61(LDHSHIH &6 QuilwgmraBsur, Fnfl T Geum
DmEH&CouswiBLo. BTHH6T Uil Crmomefiul 61(pHHISHMVID, BHHEIms6T FAslul Grmomew
T(WHHIBH6MeID, &LV, B CuTaIBemel @HHTeVW  6T(1DHSHI  (LPHBHETGVID  6T(HHLILIL 6D
Couemi(pLo. OBHBHLOI RewL GleuefBEHL 6T 61(1DHHIBHET E([HHH60 DleudIWiLD.

SBSHIILQUITE  DIF0  LUAIUUL HEH0  61(IDHHIHHM6N  61(HINSHBHTH  ULHSTL (HLD
CarBaemen  611pHICHTeVTL  euemIhEHI OBmeiten  CouswiBlo. euflaTl B CarGaensn  Flov
FOWILD HITUG  Hmefledl 2 SHallWmedd elenyuleonid. ReECaTHH6T  BILSIILTsd  shHeils
QL ULmBUD, GWLILSMSWLD olenenallbats. Rbsd Camiyen 15g e1WHHdH Hewyuller
g elpdHul  eTpSHHIbHementl  BumeuBeu  e11pd  GouswWIBD.  TPHHIH — HewyulenenLl
LWeTUBSHS  6TIDBINSHTe0 GO  6T1(1DHHIBHMT  DeuBMlel  (PpdHBWIHSHI6NSHHBEHBL
S WPRIASBH. FHLOLeded &S sewieouBempll UBBleH  Cmefleutenr & dleme
yeliuL b  euengGeunt Gamewigmabs Couswi(Bd. iemed, 6I(RHHN [HOL, 6D, D66,
BIBD,  6IIPHID  (PMB,  TWRHHIBHMEN  QUIHSHSLOTN  BLHH60  DMIDSHHD, LW
uHUIBETe  (WPpeBUled  TIPHIHD,  BMEVLILGSHSILLL  61(IDHBHIHHMET  61(LDFHIFH6D

S EBULIHUWITGLD.



s B (Style)

T(HS HEWL 6TEATLIG) SIMLOLIL], CamHamei Qeupplesr CHTBBEHI) ement
alendGauST@GD.  CrmomeiwT  &TevdhHlelmbaHl  61pHSH  HeoLulsd  LTBBL  gBLL
DSBS Cymoreiluwl  stupHEHibEemen oA fwnsds Oaremiasren Guflw (Capital) HApslw
I(WSHEIBH6T 1S L 6. Qe euflengd HFTes  61(1HHIGHMEN  DAMWEF  CFUISH6.
QUTEHIRITS 3 eINBH6Ned 61(1pHHI HewL  HTILILGHBEH. Sieweu  Liswpwipens  (Classic)
pafer  (psmp  (Modern) o8 peier Svevdl &fleuBn  Sevevd arenr  Gafin (San Serif)
(PDB UG

uenipw!  (pewm  Grmomeiuwl  (pedBedWw USHTTOTHS CeTemILGl. 61(1HHIHHN HlgH%
wBpId Gsvellul BHMHHeMTEL OTMB DWHH HBHGLD. BHTHHST HEWIL HTHALD, IN6NHSHILD
STem ILBID. CHTBHEeMe HieubbHHID, (Wgelid HAml LeTtell CuUTETB 6lmeNbhEH DiLEVS
GBS ML HTEILUGL. DHHMBW  TIRHHIHH6T QU616 OHETTEULOTE  6(LOMIGHT 6
CoHMBBHMmBHH CBHTHHGD.

Bale 61(pHSHIHH6T 180040 UewI(h HT6V HLLHHO HIOURISUIFI. GOMRISTEN [HevTL
Carpmerllal 15g SHewIbBSL 1960 LIy 61(1pH W eiIBTHG6U  61(10HHIBHENT BHBEGWD. HYdHd,
Qsvedlwl CasThHsEmHE LU’ L Capiut®d OHefleurs Rme@. UTTUUSBE SHHmeU
TS BHIBHHET  DIPBHTRIMAULITHD, CHeMeUTEImULITED S[HBELD.

APIBTOUSHI  UME  T(IPHHIHHCem  WaF FLOU  HTe0HHL CHTaINSIieNal  6T6T60TLD.
Qevean  FPouBdm  oeveudH Frell  Oagfll s1pHHIBH6NT  staILIBGHemen. LOsa|D CFHerileure
Carmmmefiiu@sr®,  uwsvwwner  CHTBBHHeVMmBbH  Coum Bd  sTemILILIBHE TB6.
U6 WSHHIHHE6I DIEDIOLIL| QORISTEN QUL L DTS STerlLBLD.

SILTHS BBl Weiemeniluled eTpHLILL L OleueiteneT  61(1DSHHIHH6T  Diev6vdl Geuerflul
BB Meitearemiuled eTpHILLL  SILTHS BB 61(1pHHIHBH6T  LelliuL HFH60  (poHaSHSHIaILD
CumiBempen. Fraryesr  LellLL Sl  Geusitenen  Biml  Lleememiufled stapslul L Geuerlir
(WSHEHIBH6T aTFUILSBEG SgaoTaSTGHL. BH CureniCs smiy BBl Lerereniulsy il
HIBSHHG60 61IHIHNID LIYSHHDH HIQEILOTENSHTGHLD.

eI (wenmp (Method of Lettering)

fflgl BTLHHBE (PTT  6UeD  6T(LPSHHIHH6T  euenFLL eUTenFTGsoCuw  sTpH LI B
abH. GWHL DFSH  61(HH OFHIHHD 6168 HIDIGHHH N  (PEOLD  61(LDSHSHIHSH6N
apSLILLL 6.  Osbedw  QWEUUGHUIL  aWwHHIbEeT  QuUIBEsUIUL®B,  LlsterT
WeLNfl(penpuienmed YF&HWTOID OCFUIgH ST  cpeold  DFHSHHHH  SWTTESIUL B
TWHHIBH6T  Swmfldsiul Ler. QoUled 1 s1pHHHH6T  mBHeMmGsluw  Gufigib

TWSLILL[B eubHe. Geuslons e1(HeYD, FIT6, HILOTEN 6I(LDHBHIHDH6T DIEMIOWOD 6T(HH



(LPMBH6N60 LISV (LPeITGIBBRISET JBLIBHHHIOUMIBIN. FTHTTEWIOTE NHHATENTED  6T(PHLILIBHLD
(WHSIBH6T SHalf 1) et AFFALLILULL 6060 I QLB 6TSHHISE6T 2) QUIHHTHIGB6NTE0
TISHID TIRHHIBH6T 3) [HIP6L  61(1DHHIHH6T CUTEIBEMEN (LSBT  6T1(IDHH]  (LPEDBEHEIT
AGID.

anaulemmed erupHIb eTupdhHibset (Free Hand Lettering)

STOTHE  6TIPFHID  (PewBHEG — @Jone] LWIBFUD gLl d  HHelsHemenL
LUWSTUBSHSHID  HBEDOUWLD  (PHSWIOTOISHTGLD.  6TIHIIGNT — @Iene]  heild  61(1pdHHN6)
CuBBOITHAID EHHH0 BCouswiBD. HHUNTEL  TIPHIUSBE& HL LB CFwedLL6L 10H
(PSHAWDTIHTGD. 61hFH 6| 61(RHHIHHN6N 61(10H Ceuemi(BD. 6lhdH w0 RHdbd
CouemiBd  eleleNeNEd  QUPBTL (B0  CHTHdemen  UWeLBHS  CouswiBD  6T6ILIGHEN6IL
uBplOweveomd  Beil@ HLLOLH  OQFweou Ceuswrhd. Ouflw  611pHHISH6T L BD  61(10FH
CousmnguimbHTed  61(IDHHIHHMET  6I(IDHINSHBE BN UFHWTS QHSGW. ST (HLd
Carpmeflsyd 611ps Geuswigwl LGHUIL eweubHHl TIPHIGHTEVTEL (PFHeJeL 61(10FH Ceusmi(BLD.
T(DSHHIHHEHHGH QLU L HIJHIS6T FIOWTS SHEGSLTH LTTHHIS 6CoTeTenCGeusmsiBLd.

yealiuLmisefled  erpgitd  Gumgd  Gymomelw  oiebevd HpdE — Cgiomefiw
(SHHIHHMENTUD  FTUIeNTEN  Di6V60HI  CHITer  61(1pSHSHISHBMEMUIGLD  LILIGHLI(H SIS TB6T.
D& LITEL 61(LPSHLILIBLD 61(LDHSHIHSH6N 6T(Lp&ILIeU 65T SHmemLD, (WON%3

CureBaIBBTELEEIBLOTHAID, CUITHHHIDTHAID  DIEMLOE CTI36T.

W6 SFALULI L Die0e0F LB e1apdEibsst (Stick-up Lettering)

DNCWSHHIBHET  LOBB  AMIHH  (POBEHMNUID el 16w Bl bHHenend
OB TevNg (hEH&HIIM. HUNTHHEEHTE 2 LI 6UMBHH6IMED  61(10HHIBH6NT  HUIMTESBLILIG S IB6.
Coupiu' L. mewLHeML, Hprisellsd, SiemayHelled  (peit  DFFLOULL  6T(1DSHSHIHHEN
sumfeslLpSeamer. Qeneusmefllsy BOEG Gouswngul  611pHHIBHMeT  CLOTHSHEH e HHH
Ceully eihHH QUIBmSHSLOTeN  RLbHHev  @Llgd  G&Teieneomd.  OTB  DMLHS
Cousmrguipliielr oiflds  Cousmnguwl  SeuFWILOleVemeV.  61(1IDHHIHHMET  OTHBI  DUMLOSHHIH
GseiTemeuVTLD.

QL (B 61(1DSHISHFHEM6NL LweTL(B SHSHINHBSH (Lp6BTeuTT (PPUSHILOT S
TSI 19wiemsy  LeillLL.  eusvevienT  HwmflshgHid  Cameien  CouswiBd.  61(1pHHIdbH6M 6T
BWL BT  IOBBID  DeeydeT  CuTeiBeuBenmulld  SHToreldhamid  Cateten  CouswiBLD.
BopemBUled 2 6T6eM @@ DIEIF6VBM  Hlenev  6T6ieGleueiBTed, CoumIL L 61(1HSHIHHEM6N
Caum’ L ysspashisendaTas SHwunflds Geuswigul BlemeoBul D@D, LUHHEMmIS6T6 D606V
el miseafer oenalBGsnu QuUisTe@sed, ABleTEGHHMBEHBL  611DHHISEHTT D66

LOTBIUGLD. PEMBUWITED 6T(IDSHHIHHM Diermey OTBILIL (Hd QBTemiCL  @HHELD.



smelaefenmed e1up&Id (wenms (Mechanical lettering)

MBHEMTEVsN 60  SHeldemenll LWeILBGHS  TIHHISH6T  6T1(LHLILIB B IB6T.
eurmiuL. oenend i Lib, (Template) oipBOsen  rhCusionsd sHwirfldsim L Guert
CuITeiIBaUBMBTEL 6T(LPSHHIHHNT  61(DSHLILIBE 65360

wpBeoim Guenm 6Tt BMHST @ (WPpHSwioTen SHAMMWTGHD. RbdH Guerm Fml @&HLsL
Gumediis eI 60T SemertbblILIL (BeiTengl. Sdb@&Hpe0 Gumety Siewiolililsy smioufenesr il (B
B 61105 (PIQUID. euTTILL  SieTeayF FL L GHed o 60e BF CFHbGHs Sl igsn (Stencil
Plate) oenelenents  Quimiss  Geumii' L Sieneysiten  uyBeim  GUaITdhBHem6N 6w
m&LLTguied  CUTMHES  6TSHHIBHMET BT  61(RSH  (Wgu|d. @UGueTSHeMed 0 61603
Slenellevren Gosvedlw GuenTaledmbad 0.8 6163 66| 6uenT GLEITHSHET 2 666N, 616
sFsfes sFHefes CuaTssenTed 6ISHILBLD  61(1HHIHH6MI  HQOMID  DIGHHLOTH
DmBGLD.

Qeugmus (Leroy) euens ereiilig OGS auensd GueTaITGID. @@ GLILIQuilsd LV
QITTILL  SieeyF  FLLmiseEnbd, auemyGsred (Scriber) tysGuwisiomer Geoymul  GLeTd & ETHD
MOUBBILLIYHBGHID. T allgel  iene) CHmellenen @Llg eUTTILL  DjeNeyF FL L HIene
meubHH  umIBHTed 2 FHellmed  TIRHHIBHMEN  6T(1DFH  (PIQUID.  6T(SHSHISHH6M 6T
@ewLuflsvieiten  QemL_Oeuerll  eTapdiLeuflen  &ewr  LUIBFeDW  MeUHH  DIEWIOUID.  uMTLILIL
SleNeYF FLLID sy yelluiuisd GBIUIBHEHLD, el GBUIL ®eE1pLd
UWeTUGRSSILGHMBEHI.  FTHITwT  uTTlIUL  SeneyF  FLLMIG6MeL  ereflil  sfuwimm
(WHHIHHCNT  SlsveVHI  Hlpd@ OCgmoTelul  61(pSHHIHHCMT  DIEMLOHS (HEHBIIBeN.  Hally
rsGWsSLOTe UTTLIL.  SIeMeNF FL L BIGHEHID 2 61T6IT6.

aumfl@gml el &Ml HILULTET @M SHEAIWTGL. @FHe0  euriuL  Siee)dF
FLLBIBEDHD @ 61(WHSTemILD o 6ffengl. UTewiGLT  &yml  SiglienLufsd  SdbsHme
CaweoLpalema. Ffw, Guilw  611pHHIGEH6NT, LWL, GBS  6T1DHHIGHMET  eUTTLILIL
SeneyF FLLSHBCHBU FluGHHH Osmeien (pQuUID. eumrTlUL  DleTeydF FLL GHFHem  GLoev
TIDSHSTEWILITEY  6TIPHILBID  6T(WHHIHH6T  wpipsvenulsd  urem@GLraiyml  Cumeim
TIRSHHIGHNTS  QUTBlSSILGHmE.NGHT  (WriC0) euensll  Guenm  euliluL  SieTeyF
FUL (b, rsHBuisionen CueNToHHEHID OBTewIL  HHMWTGD. UTTILUL  DieTeyF FL L G0
Cuenmdeemend  CEBTWIB  61WSHHISH6T  sipSHILIGH M.  Coupii' L. o6  GlamewiL
CuenToHeHEHHE UTTILL DIeMeF FLLMIGEHD 2 6T6NT6l.

IDSBIBBMEN QUITMHHSLOTRT S HE60 MLOGHFH60

TSHEHIBHMeT  6TIpHID  CuTadl Yol HFe0  STemiILBL BB SenlILHCeTTH
OamTLy Gerewiy  aflwmer  (wedpBuled RHEGSLTG  Diewwdd  Ceousmi(Bd. Ll SHdle0
GNBISE&, OBBHGLTEF Ogsvid CsThsCenm® (Wyewimen CHTBBL OCETHEHGLIHI 61(PHH

SIMDWSFLTHI. OUTHIUTS, 61(RHHIHHMENT I FOImEHEHHEG SRMWUWITE  EHHGLOTHI



uTrsbgid Osmeiten Geuemi(BLD. 6T6VemeVE CHTHHEHHHHBMID, BT Hlensvdellem LBHID 6T(IHHILD
Curamipmell Lev LITFFenaHel o (HUTHIB6N. 61(IDHHIBHET  QILHNEH HEMeLLILIGHHWITHS
CaTewIBHTe  6T(HLILIBESITBEN. BTHHE6T, LOMEVHOBHTLTHET  HL6OLIGHH6T  GLITeiTmeuiBns 6T
CQuwiTeEemsn  SiH6edT  (WPUWLLGHWIIID uFel BIBGLTDI 611pFH GeuewiBLD. 6T(1DHSHIGHH6NT  FLD
QemL_GeueMufled SmBGLTH LUTTHSHIH Cometen GeuemrBLd.

bFHdefen Gurdma el lgBul paHsellen GUWIT TPl Geuemi(BLD. HEHHeren LT
Seupnlleir  auemeneyd CaHBLIG EhHBH CauemiBD. HTHHeMT WH LTSI THI, 6iflHeT,
SHeYB6IT, FHILL [HlevmBeil, SHUSBUBIGT BB AP uGHeelen GLWTHET  (LPIDSISHID
Suuyiier o eM@en@um  oi6vevdHI  (WpaUSHID GeueMCWBWT RmEGLTHD 611p%H GeusmiBLD.
SHMEVLILBEHD, GBIUUBEHD oWl UGHHCHBU  RHIGHWTH  JADDHHIH — OHTeien
Couswi(hid. S LG ReuBewmd OFweoLIhHdH CouswiBd. uPBHTI B> CHTHHMET  M6UHH
SluBplens GosuID, HIPD BHTHSH 61(1DSHHIGHMENT 61(10FH Gouemi(BHLDd. GLosLEJIW HT6TTHEN6NL
LWSTUGSSHUD  6TpSHSISBHmen  Flwmer  Di0evH  GUTHSHSTE QL HFH60  61(1PHEVTLD.
bEImIGeTer  GQuwiTsenen  oeuBPenr  CuUTEHBEEBLC ewemiwimed 61105  Couswir(HLD.
GBUIBHeMeT pevldD TBHHIBHT LS  dmiguiauBplelr  elendsmigdemet LU SHHeT  HHguied
GBI L Geuemr(BLb.

RSO BETE (PHBUTED 6TIDHIFHE0

yaliuLmset  Quilstabeur, dffismabamr  wpusiy G uwluGaHsimsr. @
yalluL Hmd FPRsTes  Couswiguwl Hlensv gBLGBOIOEIBTEL  61(pHHISHmeN  Heild GufieTs
eT(H6VTD. Remey FPNHTHSLILBLD QuTgH OFHefeurs @meH@G0. @& CurenCs LslliLL SHamng
Ouiigreds Ceusmnguidlier GCmefours sidHIbEmen FAPw  Denaled 61105 Gouewr(BLD.
EUAIIBE SHMD  BBhismenCu LWaILGHSH Geuswi(Bd. MM BMBRIE6T  BILSILIBE
gmmenal  Sievev. @emen  GCureiBeuBenm  LedlluL SHFHe0  eTpHID Curgdl  weFHled  GEmeiTen
Gousmir(BLb.
Bleneo ILIGHSLILIL L 6T(10SHSHIHHMEN  6T(LRGHIH60

&LHH @ HIBBTNIG SHTeTH Ll Lenellsd bhdHlid Gamemeniul L brGae e
BLID BHEeMen CGuweHTEWwsveuTD Geusuil B eIHSIIBIT. LaIlILL  eIsLeIET EeIBenmLl
upp Bl OFfhgH GETemih S LelluLmsefed LWaTLBGHS CouemiBld. D mISeVHSHID,
Coum OQumfiselsvd @M BTLYBGAW  Quwfled  61IpHHIHHMET  DHIOLILIFED  LI6D
Coupir(pameT  BTWILLIGHSIMBeN.  EQHemend — HUTULSBHTHB 197210 S emnigedHbEl
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Unit-11 : Map Reproduction: Methods of Map Reproductions - Duplicating and
Printing Process.

UNIT —I1 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.
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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.
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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.
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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.
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UNIT-111

Unit I11: 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

o 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.

o 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.
Quialitative 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!

Step 1 Identify and define Target Population
l
Step 2 Select Sampling Frame
i
Step 3 Choose Sampling methods
|
Step 4 Determine Sample Size
|
Step 5 Collect the required Data

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
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o 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

o 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.

Random Sampling .

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
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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
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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:

v 5
: Yellow
Subgrouping
(% .

Sampling

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:
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A cluster is selected as our

. sample.

Population divided into
clusters

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.
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Convenience sampling is prone to significant bias, because the sample may not be

Convenience .

Sampling

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
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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.
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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
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@R6IOBUTMH  GQIDEHMIUD &S Hewilled  Haupmoed CaTHais Csomeiten
CouemmguiLILIFHTeD 6 Ol6UT[HEUHLD SIITEUT QULDSHHLOTSH QUT(LPLD
AL ms6NBBW  uFHey OFULWLILGHBITHET. @IOUTH LGHUINID 2 6iTen
616060 eI(hHEHID euflengwitall LHe] OFUILINILIGHSI6N. D&HHL. 60L& ST 60
IO gBUTHHeT 1SS Hewil] BTEHHGEH @M UmhHGH W6l
QBT MIBLILI[HE 6360 (LPH6l60 ‘iDL B 6L SLENEOTLLIT QHEUT
BLOSSUIUGHBIT.  QReumbHE& &S @eubeur@d  WIBL  UGHHSGHWD @
GLomLIMTenUUIT6ITIT BB SUILIBEIMITIT. @N6)THEThBE) b E:3) 6160016001 (B3
SeuNlUILITONTH6T  LiswlLflaSmTiTaen. GQUIHDLTEID DTFTHIS 26mPUITH6T  LDBMID

S Fflwitsst @liuenid@ BUISSILGSBTTSEIT.



[BLOBITL L9 60T (PSS ULIDT 60T LeiTerlalleuhisener @bL0H S H6emlllICL
&H([HH DTBH. 186551D 160011960 (HHS D& B &B6ulILIL] LSHSHBLD
Ceueful it L &I <yenimed 1881l U 6wTIgeNHHHIBTEN (OMIGBTEN SENLOLILTED
0&HHL Hewlll] GoBOBTETEMILL L &I 61616M  FnmevTLD. DB S0  LiGHHBHLD

10 (psHaslw SiemwliyEenTall LIfebalUL g HEELD.

AleTHEHeT  SLMmESW  leTULLIQUIsN6D  HewlllILT6ENTHeT  gelbleum (s
GUYSHAL (P CoL (B aleumdemenl LiTHhd OaFuieurT. Hewid6a®Blsy 6lbhdH
BUfell QUUWIBLD HewTdheled QHPenB b I ML THUIQUD, 61 & HLOLI(PLD,
GBUSHSHevIeTen  BUMD ol BUCUTHETHUQUID  Heuelld  CFISHHLILGS MBI
WeH. SN  (Wphd Ll QUBOTHS PHMBMU  DTFTHIS  DieNal60
CeuellulBeut. @Spempulsd IFE OUTHLOF6VaD, HTEVFOFEVND 60
Gumglsvild Qll6)ThIGHEM6ETT ghlwrsLl QUBIN H BT (pHeullensv
LeTellelalrmisenend 5 6imen.

wrgflsamm (pems

GBIB6T  BUUSBG  DQULIHLUITE 2 6iT6M  cpeold  ReiHOHTEH S
SIVVHI eI LD eTeali(d. Cuflw GHTEHWTSHW  evdHmSH UBN SIHS
QBMeTUSBETE  (pevHHelMmbEH  CHTHOHHEGHD FBUGHESG “Fml’  ereim
Quuir.  spgrutiue. Gewewnigut  WsLIGURAW  OHTGHHUIBHSH F@l  FnBiBHem6N
worHiwnes aBHEH BTG Ul Uemilensr ugmuiienls “wrdfs gmml wpens”
6T  Fn@IeNT. DSMBTL  LWeTUBHSHSHID Lpomp GQFHenent Bl —alleNd@EL
‘@ utemen GFTBBIGEH @M GFTm uBD’ eleLG REHHMmBUW  TAM Gl
weomuilener allendGHa6H UG, UGBTL  QUTDHMBUIE0 6L 6l Hhidb6ie0
BTD THBFD (WPenBulensirGui Llsrmnsl 6 HaEmiD.

Leiterll  elleugid  GFsfllugled  worglfl  gamidet  6IGULGI  OSHED
FbBHNOTE  (LPEDBUWITGID. FnmBIH6iT 6IHLULSHET0 GBI L @ lFTIen6mienul
WBHGMMHBH HTELHHL (PI9HdH  (LPIQUID. FamIseT  TBLLGI  IFSHULITRIHILD,
aellHTeglld &GHWw. GPUILL Hevo GLmssmen LB BT CHTHOHHHIH
SmG aleufmser GCFasflLmpTed DbdH G mesEndG CumaiBsh isLevd

UIITENTHmeT  DILILICHT  eTalHTHBHL.  Coustiigul  HH6ULHEM6NLI



WpUSHIOTHS SauibHI 6l Casfldbs (WYsHBdH. NH6a  uFHUTEISHTHN|D
DSBS

wrHfldsamp 6IHHGD EUMBHEIT

LTS HemiGerrTl L HAH6L Fnml 6I(HHHM6L BTD EJei(h  6U6NHHENTHLI
LNflba6VTID. DIHNHH DAVGHBEHHGHID FoaUTUIIL] OBTHHGWD FlFD eumTuIliL
&OBBHHL Fevo  FLL  FHLMBSEHSG 2 LullL  wigHfl  eabhHGLW0
CrTHaEHHIL 60T FnOBhHHHe0 eiaimid LNfldslin®alement.

gflgw eumuily FOBBHH60

Q& @M 2 _HFpwwwre PTG, &g surtuiiyd Fml  (Ppemmuled
RQHOHTGHH UL 2 6it6em  6T6L6LT 2 mMINLBEHID CHTHOSBLILUSBSHF  FID
QUTUILL 2 6iTengl. FnpIsel  CHTHOSBUUHL el L ey  Geumilisei
QLD  GupeuFHeLemen.  HDL (PHMBUTEL 2 6iten  FAFWD  uTUIILS — FndIH6NT
eleveumd  gflFo  eumuIlyd  F@mIG6T  PSIOMLLIH.  BOUPOLW  UPHSD
QUPBIGHIGEMET HTTOIOTS FlevauBenmsd CHTHOHBHS (PUILISHTED  LIENLDEHENT

GMLL  QILPI6NEG S D MBS

FaDIB6T TBHGHID CUTHI BIPHHEMIL_BNMBH  HalelddHl BTD  GFUIsOLIL
Couewii(pld  eTevienl  CHTHBHHMBTHL  Usiterl  alleugld  CFalldbalen@mmib.
APeVLIOLITHL_BH6TT  DI606VHI lgliLienL LieiTell elleugmigbei eleneu slenel, BFHifdbsd
Gousmtigws  Leiterll  elleugmicbelledl  HeTeMIDSHEIT 616060, 6160160  6)M6MIHH6IT60
ampIEemen  6ihbd  GouewiBb. e  (wpemm LB yeTedl  elleuyld
CraMeaBurasCmr@wr, @emLulsd  wmguid  CFsfaaliGuTS aCBTELIm
6TEITLIGHEMEN  6T6060MD  [HEIF HeUeH H BID OFuwieo  GeuswiBld.  FnmidHeredn
Seodlenst  BCHTHOHBHH! BID UeTell  aleughissnens GFsfdsHeomd.  HITD
Crafldsd  Beousmrigul  cpsvll  QUTHEDETSH  FnBIHEMET  DEVGHH6T  6TILILIHLD
HeMlHHell uGHeenmsll Lflds Ceouemi(Glo. &HMTeimrd  RbHwimelled 2 eilen
LIhH S WITenevdsnell  Lmniul  Leiterll  elleugmidse’ GBFsfldbd  Gausmigui6&Hermmed
FamIB6T6N DV LHHSHWTEN6VHET UG, QReDH DJFTHIG  LHSHHUWITEN60H6NT

6T0MID, HENWTT LHSHHUITENEVHT 6T6iBID  FnmBIHeMedl  Dev&GHHeNTHL  LIfHHI



BTD oM@ GCeausmwev OFUILeUTHEDeMILBY OoTdhs  eleurmisamend GNHaHIH

OQ®Tewi(h FnmIbei 61HBH Causur(BLD.

wrHNbammieer  6BHH  WLHUINBHUSHD  GHOBHET  QeVEVTH ([HHS
CouenmiBLOTEITEL  Fnmidbelen  eTemienlldbend EH AHBIOTE QHBH  CeauswrBLd.
ENTEL  FnlIHeilledT  cTevilemNbemnd  dmlganiTed  GFeve)  FnBHMEH.  GHyD
P BIOTHMBSH  GTHMBTVID  (PYHH D66  FnBIH6MeT  6T6vT6mNHNHEMUU

SIHBLILUBHSHHINNH] HETeNLD LU GLD.
CrTEaHHIL 6T FnOBHHH60

Leiterll  alleugmisenend GasfHmHelled BCHTHHHHIL 65 FnOBBHHGHWD (LPemB
RMBTGHLD.  SDpedBUNEL LBMBE  FnOBBHHV,, DATDLSH  FnOBBHHH6V,

LIGOBIen6VH FnOBBHH0 66t Llfleysenmall LNflebaeumid.
LBMSBH Fn0BBHFH60

QROHOHTGHFH @ LSHHTOHTH QNevevTdH S miHeiled  RerhH0HTEHS
6IOBUTEIMILD @(H LIQSHHTOIHTH 2 66N L LBmSHNTH  (pFHedsv LIfldg
Camei® LIB& @aIQeur® UGSHUWIID FfFw euruilieTen  FnmIseT 61BHS
Couswir(y @g uUBmEHeMTHEL  LIflsaH  FOBBHSSUILGLD (OB  LBHmBSD
FOBBHHHL 6IILBHMBSH. 2MHTTEWIOTH G LOTHEVGHIH6D 10&HBL.  LIFEIN6VL
uBld  FWOBBES (PemBulled @ HOIHOBBUL BLHH CeuswrHOLDTIBTED
&HH  ugelsd F.EHUIOLLMBG 0-100 Guir, 101 @pgdev 200 Guir euemy, 201
wpHev 300 Guir euemy, 301 @pHe0 GUT UM 616IM LID DIEHLOLILHETTHLI
UNeHs CaTemi(h esubeum®m eI FhFWL eumwliyd Fnpl (WPedmUled

FpIbe 61BhHH LsiTell eleugmiset CFasifldaevid.
SieNYMLH  FnOBBHFH6V

Suapoms  Wphmsw  (peopulsddhal  Ffig Gl gl WHelsd
QH0HTGHH UbBmBHNTHL  LIMSHU B eeubeurm UBHHmBUleDd &g
QUTWILILS  FnpIber  61(HEHBLILIHE 60360, GeuUTeNHEGHLD @ GSBIUILL
L& CaThHsLILL (B SILLGH U0 ©_6iT616)T & 61T 601 QuwITas6IT

OaTHHBLILIGRHHMBSI. (LP&H6VI6L QBTHHBLILIL_ (66N Qi L 19u1660



D GIT6I6UTEHEM6I BIWITULILDT 60T &IT[J GO0 RIGGITTEV umiTéaGeum NV
SalTsefLflmha  aleugido  CFafldsCaur  wppuirgys QL misellsd  E@FewiToug
UL 1IQuielled 2 6iTe  QLIWLITHmeT SieUT LWTLBSHSH S Hogl GQUTBILILL LIRS eneat
beopBCaBmISBTT. @y  @FewiLmelgdl UL lguiedled @b I SHeuonLILIT6NTT
Quuwitsemend  CaHTHOHBHHGID  Burgd @  FmTuteds el BLHSHI
O®melendanBld  6I0IMl  DlehdFauHBE& SLIOmbSTID  CuTHITHSH CHFW
Ly&FFenenmeiled GUTHIDGHH6T  HHHHenes sl oD Fleo BT &Herfled
@wemdBL  LWETLBGSHHISBITH6T.  QD(pedBenwill  LWeLGHHID Burdl e

FMUSEG GLID OTHHBTIHLLSH ) Hauemomen mebd GeouswrBLd.
LVBlenevd  FnOBB&HH6L

RQopenBulled RHOHTGHSH L0  HenevdenTdll LIMNbSILUL [ FnmIbein
aBHBULGSHOMmE. @ BTLIge GBsd 2 BubHeowl uBp HewrdCsGHLL
bL HBINHBEG [BTL_LQGVIGIT6IT 1 6UL&LD @Bev 2 MUSIWITENTHEMET
CHHOHBHHH  Bouswinguleiengl. HITL 19Nl LIV  Lo6WIL6vmiGenTHll  LIflHgI
ReumsleVl DI gfl&1o QUMLLILIL FnBI(LPEHMBUTED 1000 (A1)
2 BUSHWTETTHMENSH  CHITHOHBHH6LTD. RHI  HONT  LDEWIL 6VHIHENET,
OO L MIG6TTHLD, QUL_L_MBIG6NTEHE)LD, LIghFTUISHHIHEH6NTH|LD LM &gl
a0l mbaId  FllFw  eumuiyd  Fml (WpeopuledBbE  HEHGHSH
Cpemauwimerr  OBeL 2 _MuUSHHWITeNiTHemend CHTHOHHHHVMD.  RNHIG6  LIev

HEmeVEH6IT60 FnlBBHHHED 610IMI DHMIPSHBLILBH MBS

CoBammlwl S  (pewmEelel  psu(pLD  BIOSGHSH CHemeuwimer  Lieier
&) I EM6TT BITLD CamfdbameviD. Amulspid Lj6iTer all6) I 61T 6ot
SHATMMUIL CUTBIHSH gHTeud @ (wWenpulenen HID LB  Ceuswngul

& pHlemevuTlsy 2 6iT@emTiD.
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