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Widespread availability of a range of affordable micro-computer hardware and graphics software has 
now made it possible for virtually anyone with a minimum of computing and cartographic skills to design, 
create, and produce maps for any purpose. It is no longer necessary to rely entirely on custom 
cartographic software packages to make a map. Creative flexibility afforded by graphics packages 
permits a user to produce a wide range of different map types. These are governed by the quality and 
sophistication of the software packages and hardware, and by the user's knowledge and training, 
imagination and innovative skills. Such packages have potential in both an educational and commercial 
environment. This paper examines some of the graphics software currently available for IBM micro
computers and compatibles, the AcornArchimedes, and the Apple Macintosh for potential teaching and 
research applications in cartography. A series of maps on a single theme, output on a variety of printers, 
is used to illustrate the paper. 

Introduction 
In the last ten years both micro-computer hardware and 

software have become more widely available, increasingly 
sophisticated and more affordable. Any user of a micro
computer is now presented with a vast array of software and 
hardware to choose from in order to facilitate word process
ing, data manipulation, storage and analysis, cartography 
and graphics. In particular, graphics software and hardware 
now permit the design, creation and output of both mono
chrome and colour pictures, diagrams, graphs, histograms, 
and pie-charts. These range from the "art" or "paint" pack
ages to the more sophisticated presentation graphics 
software and the computer aided design (CAD) graphics 
packages. Recent developments in computer hardware, de
sktop publishing (D1P) and computer aided design (CAD) 
software, and the availability of the Apple Macintosh range 
of micro-computers and associated graphics software have 
further enhanced these capabilities and opportunities. The 
range of applications made possible by the availability and 
relatively low cost of such software and hardware is grow
ing very· rapidly. 

In the past, many educational establishments (both 
secondary and higher education) have based their comput
ing facilities around BBC micro-computers. Now Apple 
Macintoshes, the Acorn Archimedes A300/400 and A3000 
series, and the RM-Nimbus (Research Machines) or other 
mM compatibles have begun to replace the BBC micro
computers. This has opened up a vast array of opportunities 
to use sophisticated and reasonably priced graphics soft
ware (especially through educational discount schemes e.g. 
CHEST) for a range of educational applications. For 
example, such software might be used as the basis for 
producing not only graphics (histograms, line graphs and 
pie-charts) but also a wide variety of maps and related 
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diagrams e.g. cartographic applications in Geography. 
There are three ways in which a graphics package could 

be useful for cartographic applications. Firstly, the teaching 
of theory and practice in cartography could be enhanced 
through the use of graphics packages e.g. in map generali
sation, choice of tone, colour and patterns, placement of text 
and symbols, and editing. They may also help to reduce a 
students fear of not being able to draw. Secondly, one form 
of computer-aided cartography is placed within the grasp 
of individual students for illustration and project work. 
Many of the packages available are relatively inexpensive 
permitting the purchase of multiple copies. Furthermore, 
use can be achieved without substantial knowledge and 
training in micro-computers and software. Finally, maps 
drawn with the aid of graphics packages have potential for 
a range of levels of presentation, from rough drafts to 
publication quality material depending on the sophistica
tion of the package used. 

This paper presents a preliminary examination of the 
potential use of a small selection of different art, CAD, and 
graphics software and hardware now available for carto
graphic applications in an educational context. The 
objective of the paper is not to provide an extensive review 
of available software packages but rather to try and stimu
late further examination of available software for the 
development of potentially interesting and useful applica
tions. It is illustrated with a series of maps designed and 
created using the graphics software and hardware selected. 

The Cartographic Presentation of Geographical 
Data with the Aid of Micro-Computer Software 

Geographic or spatially referenced data are often re
quired by a number of disciplines (and not only geography), 
in the form of one or more types of map, for the purpose of 
analysing spatial and temporal distributions, illustration, 
presentation, and graphic communication of information. 
Mapping geographical data correctly requires a detailed 
knowledge of both traditional cartographic conventions and 
the appropriate application of skills and techniques. 

Traditionally such maps have been drafted by hand. 
However, developments in computer technology have re
sulted in the increasing use of a computer environment to 
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aid in the design, creation and production of cartographic 
products. Over time there has been a gradual transfer of 
cartographic work from a mainframe to a mini-, and more 
recently to a micro-computer environment. While it is still 
often necessary and desirable to draft maps by hand, an 
increasing number of people in government, academia and 
business now have access to a variety of graphic software 
and custom cartographic packages designed specifically for 
map production. For those lacking practical skills with a pen 
and ink these packages have provided a relatively easy 
means to design and create multiple copies of a wide range 
of maps for many applications. 

GIMMS and SAS/GRAPHTM, for example, are two 
well-known mainframe cartographic software packages 
which have been used as a basis for producing maps for 
various publications. The University of Aberdeen Comput
ing Centre has used GIMMS as the basis for two small 
Atlases, one a census atlas, the other a bird atlas (personal 
communication, J. Thorn (1990); Buckland et al., 1990). 
Maguire at al. (1987) also used GIMMS for a series of 
colour maps to illustrate a social and economic atlas on 
Plymouth. Bourne et al. (1985, 1986) used SAS/GRAPH, 
in combination with the SAS statistical package, for two 
atlases containing monochrome maps showing the spatial 
distribution of ethnic groups in Census Metropolitan Areas 
of Canada. The New York Times also selected 
SAS/GRAPH as the basis for designing and creating news
paper maps in a commercial environment (Monmonier, 
1989). Although initially written for a mainframe computer 
both packages are now also available for use on mM or 
compatibles (running MS-DOS), and other micro-compu
ters e.g. Atari, and Apple Macintoshes. For example, 
GIMMS can now be run on an Atari, and a version has 
recently been announced for use with the Apple Macintosh. 
Similarly there is now a version of SAS and SAS/GRAPH 
for use in a PC environment. 

Some statistical and graphics software packages for 
mM micro-computers or compatibles, although designed 
primarily for business-oriented graphics presentation, now 
provide in addition map outline data sets for many different 
countries of the world and the entire globe. For example, 
SPSS-X PC+, a micro-computer derivative of SPSS, fea
tures amongst its "add-on" modules the Map Maker 
software package from Ashton Tate. This allows the user to 
map statistical data created and analysed using the SPSS 
package, on pre-digitised map outlines accompanying the 
MapMaker software. 

In addition to the customised or semi-customised soft
ware packages designed for creating maps there is also now 
a wide range of art, graphics, and Computer Aided Design 
(CAD) software available for most micro-computers. These 
may often be used singly or in conjunction with other 
packages. Graphics packages may be used to graph and plot 
statistical data and these are then imported into other 
graphic software packages. Software such as Aldus Free
hand, Adobe Illustrator and Cricket Graph are available for 
the Apple Macintosh. The usual configuration of the Apple 
Macintosh means that it has hardware for the input of map 
outlines by means of a scanner or a digitiser, and can output 
to an Apple Laserwriter. The Apple Macintosh is currently 
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being used in an increasing number of newspaper offices 
for the design and creation of journalistic maps (Monmon
ier, 1989). Both graphics and cartographic packages are 
used alongside each other. Monmonier discusses the use of 
MacDraw, MacAtlas, and Microsoft Chart software by 
several major newspaper publishers for cartographic appli
cations in the United States. Cartographic offices in 
educational establishments are also using the Apple Macin
tosh e.g. The Department of Geography at the London 
School of Economics (LSE) and the School of Geography 
and Geology at the College of St. Paul and St. Mary, 
Cheltenham. At the London School of Economics, in addi
tion to Adobe Illustrator, the Geography Department makes 
use of Mapgraphix and MapMaker (Atack, 1989). Other 
software such as the MacContour/MacSurface Modelling 
package, from Survey Software, has been made available 
to facilitate contour and surface mapping (MacNews, 
1989). Some establishments are using AutoCAD for carto
graphic applications. e.g. the Department of Geography at 
the University of Aberdeen. At a recent Geographic Infor
mation System (GIS) Workshop in Nottingham, Bedell 
(1989) reported the use of AutoCAD by geographical, 
geological and environmental consultants as a basis for 
creating geological maps. 

Many micro-computer-based image processing sys
tems also have graphics options to permit annotation or map 
overlays of classified satellite images. For example, the 
digital image processing systems DIAD (Nigel Press Asso
ciates), ERDAS (ERDAS Inc.) and R-CHIPS from Reading 
(I.S. Ltd.). R-CHIPS uses the Dr.Halo paint/graphics pack
age from Genius Software on an overlay plane to annotate 
classified images, or add map information. 

Advantages and Disadvantages of Art, Graphics 
and CAD Software for Cartography 

The advantages of art and graphics packages over 
specialised cartographic software packages for map making 
and design are that they (a) provide a great deal of creative 
flexibility for the map designer without some of the con
straints of a custom cartographic package, (b) permit a 
freehand sketch-type of approach to map design and cre
ation, useful in some aspects of cartographic education, (c) 
are graphics packages as opposed to cartographic packages 
and potentially facilitate a more innovative approach to 
cartography which may be more appropriate for certain 
tasks, (d) allow virtually anyone who requires a map to 
produce one, and (e) computer-aided cartography packages 
are frequently prohibitive in cost and often require detailed 
command and file structure knowledge before practical use 
is possible. 

Unfortunately such software packages may also have 
a number of potential disadvantages which can limit their 
scope to only certain cartographic tasks. Firstly, they enable 
people who have no cartographic knowledge, skills or 
experience to create maps. While this is not necessarily 
always a bad thing, it can lead to the creation of maps which 
totally disregard traditional and established cartographic 
principles of design and communication e.g. through the 
incorrect use of colour shading and text style and size, lack 
of scale bars and other annotation. However, on the other 
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hand, it must also be remembered that some of the most 
innovative and useful journalistic maps have been produced 
by graphic designers possessing limited cartographic 
knowledge and experience (Green, 1989). Secondly, the 
fact that these packages were originally conceived for art 
and graphics work, at a variety of different levels, means 
that not all the features required for a cartographic applica
tion may be present in any one package. Where possible 
therefore this necessitates that the user be both innovative 
and creative with the range of options available in the 
package. For example, it may be necessary to create sym
bols and shading patterns, and design fonts to fully utilise 
the potential of the graphics package to produce a satisfac
tory map. Finally, map outlines are not always easy to enter 
into these types of packages. This may limit the overall 
usefulness of a package for more sophisticated mapping 
applications and may also, depending on the possible mode 
of input available, create problems with map scale and 
geometric distortion. 

Art, CAD and Graphics Hardware and Software 
-some examples of mapping applications 

There is currently a wide range of art, and graphics 
software packages on the market for nearly any micro-com
puterranging from the BBC Master and Acorn Archimedes 
to the Apple Macintosh and mMs. CAD packages are also 
becoming increasingly available for the Macintosh, mMs 

Table 1. Hardware and Software 

and compatibles, and also the Archimedes. Not surprisingly 
these packages vary considerably in terms of their capa
bilities, flexibility, sophistication and options, especially if 
they are to be considered as the basis for cartographic work. 

The remainder of this paper outlines some possible 
educational ideas and applications for the use of art, CAD 
and graphics software packages. In particular, a simple 
application with the objective of producing a map of Glou
cestershire and districts depicting the number of cars owned 
by all private households with usual residents will be used 
for illustration. Examples will be shown using (a) PC-Paint
brush, (b) Acorn Paint (Acorn Draw (CAD) was also used 
but is not illustrated or discussed in detail here since it 
proved impractical to use for cartography), (c) Dr.Halo, (d) 
AutoCAD, (e) Superpaint (f) Aldus Freehand, and (g) 
Adobe lllustrator. For each map the description will con
sider the method, hardware used, problems and solutions. 
Limited comparisons have been made between the output 
from each package since the quality of the printing device 
used to acquire the hardcopy may have degraded or en
hanced the graphic. In particular, this applies to the 
enhanced printout provided by a laserprinter versus a dot
matrix printer. Instead, therefore, observations have been 
restricted, as far as possible, to examining and assessing the 
capabilities of only the software package for cartography. 
Table 1 summarises the hardware and software used to 
create these maps. 

Computer Input Device Output Device Software 
================== 
Acorn 
Archimedes 
310 

RM-Nimbus 
(networked) 

RM-Nimbus 
(networked) 

Wyse286 
(70mbhd) 

Apple 
Macintosh SE 
(20mbhd) 

Apple 
Macintosh SE 
(20mbhd) 

Screen Overlay 
(mouse (ARC) 
and keyboard) 

Screen Overlay 
(mouse(RM) 
and keyboard) 

Screen Overlay 
(mouse (Genius) 
and keyboard) 

Screen Overlay 
(mouse (Microsoft) 
and keyboard) 

Screen Overlay 
(Apple mouse) 

Summagraphics 
Bitpad (pen) 
digitising tablet 

Apple Macintosh Datacopy 230M 
SE (20mb hd) Scanner 

SUC BULLETIN Vol23 No 2 

Apple Laserwriter 
llNTX 

Brother Dot-Matrix 
printer 

Integrex 132 colour 
ink-jet printer 

Brother Dot-Matrix 
printer 

Apple Laserwriter 
IINTX 

Apple Laserwriter 
llNTX 

Apple Laserwriter 
llNTX 

Paint and Draw 

PC-Paintbrush 

Dr.Halo 

AutoCAD 

Superpaint 

Aldus Freehand 

Adobe lllustrator 
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(a) Source of Data· Map Outline and Data Tewkesbury (Figure 1). 
The source of the map outline for this paper was a map 

taken from the Census 1981 County Report of the Office of 
Population Censuses and Surveys (1981). This showed the 
Gloucestershire County boundary and the districts of Chel
tenham, Cotswold, Forest of Dean, Gloucester, Stroud and 

The data to be mapped were compiled from the statis
tics of the 1981 Census for Gloucestershire and, in 
particular, the Number of Private Households with Usual 
Residents Number of Cars (Table 31 -Office of Population 
Censuses and Surveys, 1981) (Table 2). 

N 

6 HEREFORD B WORCESTER 

AVON 

Figure 1 Source map outline 

Source: 1~bl~ 31 PrivntP Households with Usual Residents 
Nunu .. l'\.!t' of Cars 

No Car On(!' Car Two Cars Tlu·pp + 

llislricls 

Cheltenham 11703 15376 4240 721 
Cotswold 6190 12538 5007 113!:1 
forest of !Jean 6731 12990 4659 973 
GloucPster 11658 15635 4025 661 
Stroud 9907 18155 6956 1436 
Tewkesbut·y 6343 15420 5884 1133 

37 48 13 2 
25 50 20 5 

(Percent) 27 51 18 4 
36 49 13 2 
27 50 19 4 
22 54 20 4 

133 173 47 7 
<)O l!:iU 7'2. Hi 

(IJo),;rees) 97 184 us 14 
130 176 47 7 

97 ISO 69 14 
79 194 73 14 

All 

32040 
24873 
25353 
31979 
36454 
28780 

100 
100 
100 
IOU 
100 
100 

'!60 
:160 
360 
:.!(,() 

160 
360 

5 0 5 

3+ 

2 

0 
>< -n 
0 
:::0 
0 
(f) 

:r. 
:::0 
m 

IOkm 

Number of cars owned by all private 
households with usual residents 

Table 2 Source data to be mapped and Pie-chart Legend 
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(b) Data Input - Map Outlines 
Three different methods were used to input the map 

outline into the software packages. One approach to input
ting a map outline is by tracing around an original map, 
drawn on fme tracing paper or a plastic transparency, at
tached with masking tape to the monochrome or colour 
monitor (VDU). This is the easiest approach, and one that 
was necessitated by the lack of any alternative in the case 
of some software packages. A 50% or 65% xerox reduction 
of the original source map was made onto a plastic trans
parency. This facilitated fitting the map outline to the 
dimensions of the VDU or monitor screen on the micro
computer. Care was also taken to ensure that the map fitted 
the graphics package window. The map transparency was 
trimmed, positioned, and attached to the VDU with masking 
tape. The outline of the county boundary and the district 
boundaries were traced using the mouse and the cursor or 
arrow on the screen. The outline was then saved to a file on 
either a 5.25" or 3.5" diskette. The second approach made 
use of a digitiser. Using either a stylus pen or cross-hair on 
a digitising puck the map outline was traced from the 
original base map. With some of the software packages e.g. 
Aldus Freehand, the polygons defining each district had to 
be digitised separately to facilitate subsequent area shading. 
Each polygon is a separately defmed entity. A similar ap
proach is required for the CAD packages e.g. AutoCAD and 
Acorn Draw. The fmal method made use of a small desktop 
flatbed scanner which permits direct digitising of the orig
inal map. 

(c) Editing 
The amount of editing each map outline input to a 

package needs to undergo is largely dependent on the mode 
of input and the software selected. All examples of input 
necessitated editing. The extent of editing required largely 
depends on the skill of the person digitising the outline on 
the screen, or in the case of the scanner the quality of the 
original map. The better the image is initially the less editing 
will be required subsequently. 

(d) Map Data and Annotation 
Cartographic tradition, convention and simple effi

ciency requires that every map must display certain items 
of reference information. The usual list of essentials for a 
map includes a title, source(s) and date(s) of data, author
ship of the map, projection used, legend, scale, position 
within the geographic co-ordinate system and orientation 
(Baker et al., 1985). For consistency, each map was given 
a border, text, a north arrow, and a scale bar. 

The data were mapped in the form of pie-charts (see 
Table 2 for data and pie-chart legend). Annotation (includ
ing the pie-charts) was added using two different methods. 
The first method used a transparent plastic overlay tem
plate, with computer-drawn pie-charts for each district, 
placed over the VDU screen and attached with masking 
tape. These were then duplicated on screen using the appro
priate software tools e.g. circles, lines and shading. The 
second method involved computer-based cut-and-paste 
techniques. Pie-charts were created with graphics software 
(e.g. Cricket Graph), exported to the graphics software e.g. 
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Aldus Freehand, cut-and-pasted, and then placed on the 
computer-drawn base map. 

Text and other annotation e.g. a north arrow, scale bar 
and border were added using the text and font options and 
the tool menu provided with each package. Some packages 
have a much wider range of standard fonts than others. For 
example, the Acorn Paint and Draw and the PC-Paintbrush 
packages all have a very limited range offonts and font sizes 
(although it is possible to add your own fonts if you have 
the patience to design, input and edit them!). Dr.Halo and 
AutoCAD on the otherhand have a much wider range of 
standard font styles and sizes permitting greater choice and 
flexibility. The greatest choice and flexibility, however, is 
afforded by the Macintosh software. 

Facilities for text placement are fairly flexible in most 
packages. Cut-and-paste and rotation options extend the 
possibilities of text placement still further, although it is not 
possible to make text follow the curves of a river feature or 
road. Furthermore, there are limitations with most of the art 
and paint packages if very small text lettering is required 
for a map. There are also problems with legibility both on 
the screen and particularly on dot-matrix hardcopy. Only 
the Macintosh packages and fonts and laserwriter output are 
cartographically satisfactory in this respect 

The following table {Table 3) summarises details of the 
maps output from the software packages used. These maps 
are shown in Figure 2. Bearing in mind the differences in 
methods of data input and hardcopy output devices it is 
possible to detect an overall improvement in cartographic 
quality going from the PC-Paintbrush package to the Ma
cintosh packages. As far as possible the map created with 
each package has been kept as simple as possible for the 
purposes of illustration. Comparisons between the art pack
ages, and AutoCAD, Aldus Freehand and Adobe Illustrator 
are not, however, strictly possible at this stage given the 
sophistication of the latter software. In particular, the car
tographic potential of AutoCAD is considerably greater 
than it was possible to demonstrate here. 

Problems and Solutions 
There are a number of potential problems associated 

with the use of any one of these packages. Some of the 
problems encountered are of a very similar type for different 
packages while others are unique to a particular package. 
In addition, a number of problems arise as a result of the 
hardware configuration available. 

(a) Map Outline and Data Input 
The first problem encountered with many of the sim

pler and cheaper packages is how to enter a map outline. 
Since many graphics packages are intended as a "canvas" 
or "pad" on which to paint with a brush or draw with a pen, 
few have the capabilities to permit data input other than by 
using a mouse and a pen or brush drawing tool. In ·most 
cases, for example, it is not possible to input data to these 
graphics packages in the form of manually digitised X and 
Y coordinates. The operator therefore has to enter the map 
outline with the aid of a mouse. The more sophisticated 
packages, however, usually have a facility for map outline 
data capture either through an editor or an interface to 
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Table3 
Summary Details of Software, Data Source, Method of Input, Symbols, Text Font, Software Cost and Advant
ages/Disadvantages for Each Map 

SIIFIWA!ll S<JURCE I~Pl'T SY:O.IDOLS TEXT (')ST 

I~ '·I'AINTBilUSH Xentxed reduction 
!6S%J 

Tn.nsparcm Tompllllo Defaulr Font £69.110 (appm•.l I. disaonion/parallax/lllt.JU~ Kssc-.·u&h,•d rmbi\•IIIS 

ACORN PAINT 

llR·HAI.O 

Xcm!ted reducrion 
16S%J 

Xeroxed reduction 
(65'1&) 

T omplate rr...:ed 
with mouse 

Transporent 
Tomplare !raced 
withmou!'e 

Tran.•parenr 
Templare rr...:ed 
With RlUUSC 

Templlllo Defaull Font 

Templale Defaulr Font 

Free with RISCOS 

£50.00 (appro•.) 
iooludes ..-se 

2. poor NRuluuun uf pcnnt.'<ililh:' 
3. poor editing fa.:ilitie" 
4. crude symbols 
5. font10 very limited 
6. shading/paUcmK - pnur s"l~~tiun 
7. curHOr poRi1ioning 

1. distonion/pu'8llllx/ntuuse I:ISNuciJUed pmhlcm"' 
2. poor rer;olution of penned hne 
3. poor editing faciliuc:rr~ 
4. h")'mbols cnade but beuer than PC-Paanlhrul'>h 
5. fonts very limited 
6. dwding patterns • non~x.istcnt but facilitii.!K In crc.lllc 
7. cursor/bnu1h posltioning pmblenut 

I. di,.onion/P""'IIax problem• 
2. good ~lulion of penned lino 
3. good editing facilitie• 
4. symbol• f•ir 
S. fonts -quite extensive 
6. shading/patterns -reasonable .,;cl(l(;tiun 

SUPERPAINT Xcm•ed reduclion Transparent Pa>Ced in Not Defaull Fonl £145.00 (appro•.) I. slight di,.onion problems 
(Sil%) Tompllllelra<ed 

with mouse 
fmmCrickct 
Graph 

2. good rcsolulion of penned lines 
3. good ediling facililie• 
4. fonls - exteMive 
5. shading patterns· good scle<liun 
6. automalic white background for te XI 

AlllliS FREEHAND Xcm•cd redu..;ion Oigiri!IOCI <m a Pa. .. cd in Not Defauh Font £450.00 (appm•.) I. good editing fa<ililie• 
2. symbols • good (SO%) Summ•graphi<s rrom Crid.cl 

lab I Cl Graph :\. fonts extensive 
4. shading/pattcmftl - large select ion 
5. polygons needed fnr shttding 

-\llOIIE X~n•xed redu.::tiun ~anncd Image Created with Not Defaull Fnnt £5Sil.Oil (appm•.) I. good editing focilili« 
lll.l 'STRATOR 

-\l T<IC:All 

(SCY.·~ l u~d as 11 tcmplwc Criclct Gntph 
and scanned 
image as 
lemplatc 

Xcnucd rcdu..:tion TranspW'Cnt Templlltc 
{fl~tJ·~l Tcmpltue tr:u;ed 

'Aith nmu~ 

Defaull Fonl 

digitising hardware e.g. a digitiser or more recently a desk
top scanner or hand scanner. 

Depending on the software and the type of mouse, it is 
often difficult to trace the original base-map outline accur
ately. Choice of a fairly thick line is generally required to 
avoid the problem of parallax when tracing the template. 
However, this can require extensive subsequent editing to 
thin the lines to produce an acceptable map. Furthermore, 
it is difficult to set the graphics tool to a suitable drafting 
thickness where it draws a boundary on the screen clearly 
and continuously without resorting to zoom and/or editing 
mode. The line thickness selected needs to be reasonable 
but not excessive as this leads to a loss of resolution. In 
addition, it is important to move the mouse relatively slowly 
to ensure that the boundary being drawn is complete. Rapid 
movement of the mouse, while tracing an outline, frequent
ly leads to gaps in lines thereby necessitating extensive 
editing. 

Some difficulty is also experienced trying to relate eye 
co-ordination with the movement of the mouse when trac
ing the map outline taped to the VDU screen. The saying 
"practice makes perfect" applies here! 

Screen size and graphics package window size may be 
an additional hinderance. For example, there is a small 
screen on some Macintoshes and a relatively large screen 
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£550.00 l•ppmx.) 
educational 
diS&:OUnl 

2. >ymbols gc.od 
3. fonts extens1ve 
4. shading/patterns • large sclc..:tiun 
S. polygons nccdcd fur shllding 

I. good edillng fac1h1ics 
2. !t')'mbols gcKJd 
3. font!' good 
4. shading/pattern/\- gcK~t s(:h:..:tion 

on the RM-Nimbus and Acorn Archimedes micro-compu
ters. The flatness and size of the screen, together with the 
seated position of the user, may also lead to varying distor
tions which can affect tracing the map outline accurately. 

In some packages, it is necessary to plan the digitising 
process in advance. For example, with Adobe Illustrator and 
Aldus Freehand, data have to be entered as polygons. If this 
is not done then it is difficult to select individual map areas 
for shading. However, prior simplification or generalisation 
of the outline of the polygon boundaries is necessary since 
it is difficult to duplicate a very complicated boundary 
accurately by digitising. In some cases the copy-and-paste 
of overlapping sections is possible which makes the task 
much easier. 

The end result can also be affected by the quality of the 
mouse and how freely it moves on a mouse mat surface. In 
general, the higher the quality of the mouse the easier it is 
to obtain a good result. The same sort of problem exists with 
a digitising tablet, although one can usually concentrate on 
tracing the map outline attached to the flat digitising surface 
without the problem of coordinating simultaneous viewing 
of the screen and movement of the mouse by hand. Never
theless some difficulties can still occur depending on the 
quality of the pen or puck and how easily it moves over the 
tablet 
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Figure 2 Map Examples using : 

PC-Paintbrush 

Acorn Paint 

Dr.Halo 

AutoCAD 

Superpaint 

Aldus Freehand 

Adobe Illustrator 
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(b) Editing of Map Outlines 

Different modes of data input require different amounts 
of data editing. Some packages for example contain rela
tively poor editing facilities compared to other software 
packages. Paint graphics packages such as Dr.Halo provide 
a bit editor and PC-Paintbrush a "fat-bit" editor to enable 
line thinning on a pixel by pixel basis. These allow one to 
edit each pixel (picture element), comprising a line or 
polygon individually, usually with the aid of a zoomed or 
magnified image. The tool-box provided in the software 
menu may also provide facilities to undo a tool/menu selec
tion or to erase areas of varying shapes and sizes. Cut-and
paste and copy-and-paste selections provide additional ca
pabilities. 

(c) Map Annotation 

A limited range of software tools may inhibit creative 
flexibility in practice although with a little ingenuity on the 
part of the user most of the tools provide an adequate basis 
from which to start work. Typically the menu will offer 
circles, squares,line and curve tools, and in the case of CAD 
packages, grids. Dr. Halo also provides a selection of grids 
with varying numbers of cells e.g. 10 x 10, 12 x 12. North 
arrows and scale bars can easily be made up using a com
bination of tools. In most cases hands-on time spent 
exploring the capabilities of the package for a specific 
application will reveal a great deal more than any accom
panying manual can beyond a general familiarity. Most 
packages (other than for the Macintosh and CAD) contain 
a restricted range of standard symbols, fonts and font sizes. 
However, symbols and fonts may be created, stored and 
selected. Facilities for movement and placement of text and 
symbols can often be limited for cartographic applications 
but are frequently more than adequate. 

There is a problem if the cursor/pointer is misplaced 
when filling map polygons with a pattern or colour. If a line 
in a fill pattern connects with the map outline boundary, it 
is given the same colour tone e.g. in Paint and Dr.Halo. Two 
problems result Firstly, there may be no facility to undo the 
action, and secondly, if the pattern creates more polygons 
then refilling with a separate colour is difficult In Dr.Halo 
it is usually best to change menu options fairly frequently 
to avoid undoing all the input should such a mistake occur. 

Other limitations depend on the sophistication of the 
graphics package. Many of the more basic graphics pack
ages (e.g. PC-Paintbrush and Acorn Paint) have fairly 
limited colour palettes, patterns, symbols and facilities for 
symbol creation and editing. Dr.Halo and Acorn Paint and 
Draw permit one to devise a colour/shading palette for a 
particular application. The Paint package in particular takes 
advantage of the excellent colour capabilities of the 
Archimedes. Patterns may also be created. Packages such 
as AutoCAD and those for the Apple Macintosh have more 
elaborate capabilities to enable the undertaking of far more 
sophisticated mapping tasks. 

Some additional problems may arise with the simpler 
and cheaper packages, especially where it is desirable to 
utilise cartographic design skills, for example, when 
tapered lines, curved and small names, and subtle patterns 
are required. 
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(d) Map Output 

The quality of graphic output usually obtained from 
most graphics packages is, besides the limitations of the 
package itself, a function of the hardcopy device or printer 
available. The quality of the fmal output varies with printer 
hardware available. A screen image is often better than the 
printed image obtained. In many instances a dot-matrix 
printer (usually 9-pin or 24-pin) is the only hardcopy device 
available and the quality of graphic output from these for 
tasks such as publication is unlikely to satisfy the specialist 
cartographer. The quality of the lines and especially text is 
often very poor. To some extent, however, the appearance 
of a map produced on a dot-matrix can be sharpened by 
making a xerox copy. If more funds are available then it is 
well worth investing in a Laserprinter (e.g. the Apple Laser
writer IINTX). This will improve even the appearance of 
the poorest graphic quite markedly when compared to simi
lar output from a dot-matrix printer. Unfortunately not 
every art or graphics software package has a laserprinter 
driver. Alternatives for intermediate quality are colour ink
jet printers e.g. the Integrex 132 colour ink-jet printer. 

Some minor problems are also associated with mono
chrome output from a colour display. For example, if a map 
has been shaded and coloured then for output on a mono
chrome printer (e.g. a dot-matrix) black and white shading 
patterns will be substituted for the original colours. It is 
useful therefore to devise a test grid of colours and patterns 
using the appropriate package and print this out beforehand 
to facilitate selection of the best combination of screen 
colours to enable creation of the map output you require. 
With colour output it may similarly be necessary to dump 
the image displayed on the screen to the printer (e.g. an 
Integrex) rather than printing it through the normal menu 
printer option. The reason for this being that the colours 
selected in the software package will not be the same as 
those on the hardcopy unless a screen dump is enabled. 

(e) Map Scale and Distortion 

Changes in map scale and distortions in map shape and 
dimensions are likely to arise both during data input and 
map output. For example, when tracing an outline map on 
a small digitising tablet, using a pen stylus or puck, the 
screen display of the map will be at a different scale to the 
original being traced. In particular, distortions and inaccu
racies are likely to arise when tracing maps from a screen 
template. Similarly the map printed out as hardcopy will be 
at a different scale when it is printed, and distortions may 
arise in the X and Y directions. Although only qualitative 
observations have been provided here, quantitative meas
urements relating to scale and geometric distortion should 
be established as these could severely limit the nature of the 
applications. A further study will examine the problem in 
more detail and the results will be presented in a subsequent 
paper. 

Conclusions and The Future 
This preliminary paper outlines only a few of the many 

potential cartographic applications of a small number of the 
art and graphics packages currently available. Excluding 
some of the inherent limitations of the current software and 
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available hardware it is clearly possible to use graphics 
packages for some educational mapping tasks to produce a 
range of maps of varying sophistication for teaching and 
illustration applications. While not all of these packages are 
entirely suitable for all types of cartographic work they 
could nevertheless be used to great effect in both teaching 
introductory computer-aided cartography to students as 
well as for simple illustrative applications. Maps drawn 
within graphics packages have potential for a range of 
levels of presentation, from rough drafts to publication 
quality material depending on the package selected and the 
task. 

On the whole, the specialised cartographic packages 
and the more sophisticated graphics packages available for 
the Apple Macintosh are deemed to be more suited to 
cartographic applications when traditional publication 
quality maps are required. This observation is supported by 
the numerous applications of Apple Macintoshes in carto
graphic and commercial offices. The art and paint packages 
on the other hand are probably more useful for cartographic 
teaching purposes or illustration where the end product is 
not strictly cartographically important or intended to be 
only experimental. Limitations in terms of data input, map 
output, choice of colours and shading patterns, symbol 
creation, font size and selection, and editing facilities re
strict their applicability. Low-cost art and graphics 
packages are frequently the most limited in terms of proper 
mapping capabilities although this is not always the case 
(e.g. Dr.Halo). Furthermore, depending on the intended 
application, some of the cheaper packages may have fea
tures which are absent on more expensive counterparts. 
Nevertheless, most of these packages can be used to great 
effect if used in the right application, that is one suited to 
their capabilities. As with many software packages it is 
often possible to do a lot more with the package than 
appears possible initially. 

Limitations associated with individual software pack
ages mean that it is crucial to select an appropriate package 
for a specific cartographic application. This is not easy at 
present but should perhaps be borne in mind when pairing 
up software with a project. Selecting one software package 
over another is rather difficult given that there are relatively 
few reported instances where these packages have been 
widely used for cartographic purposes. Furthermore, there 
are few, if any, guidelines for the use of these software 
packages for cartographic applications reported in the lit
erature. There is a need to evaluate the various different 
capabilities of each art/CAD/graphics package (perhaps by 
geography departments or cartographic units) to ascertain 
the suitability of each one for a range of different carto
graphic applications. It is also necessary to collate past user 
experiences in terms of the potential areas of software 
applications and innovations. 

With a little thought and some ingenuity on the part of 
a user it should be possible to establish many more useful 
applications. Art, CAD and graphic software have a poten
tially useful role in an educational environment for 
cartographic teaching and illustration and one which re
quires further investigation. 
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SIR GEORGE EVEREST 1790-1866 
This year is the bi-centenary of the birth of Sir George 

Everest, after whom Mount Everest was named. Geoge 
Everest went out to India in 1806 aged 16. He worked on 
military surveys, and became assistant to the third Surveyor 
General Major Henry Lambton in 1818. Lambton died in 
1823 and Everest succeeded him, retiring twenty years later. 
He had a determination for drive and introduced important 
innovations in practical procedures in the field. Despite 
extreme difficulties with climate, health, staff and wildlife 
by the time he retired his aim of covering the whole of India 
with survey networks was largely achieved. 

In 1849 reports reached his successor, Andrew Waugh, 
that a peak in the Himalayas appeared to be the highest in 
the world. As an acknowledgement to the great efforts of 
his predecessor, Waugh suggested that the peak should be 
named after Sir George Everest - this materialised, but not 
without controversy. Everest did not marry until after his 
retirement. In 1861 he was knighted. He was active in The 
Royal Society, The Royal Geographical Society and The 
Royal Astronomical Society. 

To celebrate this bi-centenary a special FIRST DAY 
COVER will be available from 4th July, the anniversary of 
his birth. The covers feature, in full colour, a portrait of Sir 
Geoge Everest and the mountain. These will bear the special 
Penny Black anniversary postage stamp franked with a 
pictorial postmark. These collectors' items will be available 
at £2-95 each, or personally signed by Chris Bonnington, at 
£9-75. Cheques payable to A. G. Bradbury should be sent to 
3, Link Road, Leicester LE2 3RA. 
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