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As dramatic improvements in data processing, storage and display occur, coupled with favourable costs, 
mapmakers, to remain operationally viable, have committed themselves to a major transition from 
traditional skills to embrace the latest digital techniques. 
For many, one of the last pieces of the jigsaw to become fully digital is that of the compilation document 
itself. Compilations, based on a diverse range of source documents and formats, have had to wait for 
advances in numerous associated source disciplines, in order to enter the digital arena. These disciplines. 
are now falling in line with current trends and the potential to manipulate direct digital source data is 
increasing. It is now viable to convert analogue source data upon receipt, in order to supply the compiler 
with a 100% digital data set. 
This, in turn, creates the facility to compile in a pure digital environment. Much research is being devoted 
to the technical aspects of this transition but, to date, there seems to have been little assessment of the 
impact on the compilers themselves and how to preserve the existing knowledge base. Software 
considerations are important but, without an effective implementation strategy, maintaining optimum 
output during the migration will be impossible. This paper examines these issues from the perspective 
of a technician who is in the process of laying down his pens in favour of a digital 'toolbox'. 

Introduction 
My decision to write this paper as a technician is based upon 
a threefold desire. 

1. To help settle my own mind that this future is right for 
me, as I shall shortly be presented with the option to 
embrace digital compilation or find new pastures. 

2. To examine some of the issues from a practitioner's 
viewpoint. 

3. To encourage debate, initiate human consideration in 
implementation strategies, and offer my fellow technicians 
a few points to ponder as they are asked to lay down their 
technical pens and French curves in favour of a digital 
graphic workstation to complete the compilation task. 

I will not concern myself to any great degree with the 
impact upon other work areas in the production flow line, 

, although it will become evident that some of the repercus
sions of this approach will have far reaching consequences. 

I will not investigate the possible hardware configura
tions or the relative merits of compilation software 
packages. Much work has been done in these fields and 
individual systems are best tailored to individual needs. 
Instead I propose to examine the human element of this 
migration, after all we are constantly reminded that this is 
the most valuable and expensive part of any business sys
tem. Why is it then that the people who have to operate, 
enhance and ultimately prove the success of digital tech
nologies are often considered last or faced with faits 
accomplis? 
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This is not an exhaustive investigation nor is it de
signed to be an authoritative statement on the best way to 
make the transition. It is more a personal journey of discov
ery punctuated with occasional insight. 

I am a technician. I have no more right to offer an 
opinion than any of my peers need to accept my findings. I 
respect their points of view, and encourage them to take 
notice and be noticed, for we have literally at our fingertips, 
the potential to help shape our future and that of cartogra
phy. 

Is it inevitable? 
Initially, we must concern ourselves as to the necessity to 
move toward digital compilation at all. Sometimes it is still 
quicker, cheaper and less frustrating to produce certain 
types of compilation using traditional methods, but for the 
vast majority of cartographic applications, digital compila
tion would appear to offer a number of advantages, which 
include:-

1. The elimination of transcription from hand-drawn 
compilations into reproducible form 

2. Faster 'drawing' of chart/map detail and possibilities 
for automatic validation routines 

3. Easier correction 

4. More flexible scaling and fitting of source material 

5. Quicker and more error-free plotting of geographical 
positions 

6. More efficient compilation methods, resulting in 
reduced lead-in times 

7. 

8. 

9. 

Improved multiple access to source data held in digital 
format 

More efficient reproduction methods - compilation to 
printing plate, giving the potential to reduce stock 
holdings 

Quicker response to requests for new products 
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With on-screen comparison of source documents 
against map/chart images at a graphic work-station, it is 
possible to assess the source data and correct the base image 
in a single operation. All the above will save time and reduce 
verification. Couple these with the increasing availability 
of digital source data, and the pressure to convert to 100% 
digital production quickly becomes overwhelming. Assum
ing that digital compilation is the only responsible way 
forward, why is it that some of the largest national carto
graphic establishments are only now reaching the point of 
transition? It cannot be purely financial reticence. Many 
small independent firms have been producing excellent 
products from compilation software packages available 
within tiny budgets. It is true that recent significant im
provements in both hardware and software have meant that 
entry into the digital compilation arena now affords the 
advantage of the latest developments. Often the national 
institutions have been spearheading the very technology 
involved. Logistics, market forces and costs all have had a 
part to play in delaying migration to digital compilation 
whilst other areas of the production flow-line have bene
fited from IT conversion. A major factor is the increasing 
availability of digital source data. Only now are the mecha
nisms in place to move toward digital compilation for these 
institutions. This is not to say that no digital compilation 
exists within these establishments already. Limited projects 
do use direct screen technologies but, for the national data 
collections, implementation is a massive undertaking. 

The present position 
We are all engaged in a period of rapid change. It is an 
exciting phase for some but confusing and distressing for 
others. As they see their task radically altering in order to 
interlock with the commitment to digital techniques, com
pilers may be inclined to perpetuate old manual practices 
when digital methods are introduced i.e. create more effort 
as a result of automation. Alternatively, some may be just 
as inclined to throw up their hands and lay down their pens 
if the transition is not handled well. 

Handling change 
Established cartographers have always been required to 
adjust to changing practices, new techniques and revised 
requirements. They are past masters at accommodating 
different concepts and innovative design ideas. Why then 
should the transition from manual to digital compilation be 
any different to any of the other ideas which have come on 
stream in the last few years? 

The first point to recognise is that the transition will not 
be identical for everyone involved in the process. Therefore 
exactly what transition has to be made will depend on 
individual requirements. Often in these cases where funda
mental process changes occur to a work-force, wild 
rumours abound as to the nature of the new task. This is not 
unreasonable as people are apprehensive about the future, 
but rarely are these suggestions accurate and usually only 
serve to confuse or alarm both the staff directly involved 
and, additionally, support staff with connecting roles. The 
watch-word here is communication. A well known asset to 
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the successful management of change. The transition from 
manual techniques to digital compilation is not only about 
handling change. It is also about handling a rate of change. 
How this impacts upon the individual is crucial to the 
success of the operation. Too fast, and the individual is 
confused and stressed. Too slow, costs soar and there is 
room for under-achievement and stagnation to set in. 

The greatest change to existing compilers will be the 
substitution of technical pens and draughting equipment in 
favour of a digital workstation. This need not be as dreadful 

· as some of my colleagues protest. If it is handled sensitively 
and with due regard to the needs of the individual, then the 
migration ought not drive any particular individual towards 
giving up or opting out. We can help by encouraging inves
tigation and by demonstrating the capabilities of the new 
tools. Familiarity with a simple word-processing PC will be 
a great help. Keyboarding skills and a general introduction 
to computers will be. appropriate first steps for some. Just 
by placing a PC within the drawing office and allowing free 
access and experimentation will do much to foster a positive 
atmosphere. 

The major advantage in this transition is that although 
the tools are changing the cartographic principles remain 
constant. This is the greatest point to cling to during this 
whole period. The design processes, editing, checking and 
verification skills, quality assurance etc. will all remain, 
albeit some will need modification by consequence. The 
cartographer's art will not be lost during this migration, and 
we must convince our staff of this if we are to retain the 
maximum number of existing cartographers who think of 
themselves as pen-men. Many of the fmest pen-men I have 
encountered have also proved to be the best cartographers 
and although we can no longer fmd openings for their 
manual dexterity we must endeavour to retain their carto
graphic knowledge. It is a fallacy to pretend that anyone can 
be trained to become a good cartographer. Yes, many can 
construct a map, and the ready supply of mapping software 
packages available do much to increase the chances of 
success, but I maintain that the best products will always 
emanate from those with a firm grounding in the principles 
of cartography and a natural ability towards its creative 
process. 

What would I like to see amongst the changes? 
There are many changes which are needed to effect a 
smooth transition, but ultimately, as a user, I am concerned 
with those which will have a direct bearing upon my daily 
routines. Naturally, the choice of software is important. 
This is under constant scrutiny so I choose not to elaborate 
upon it here, save to reiterate the necessity for a What You 
See Is What You Get (WYSIWYG) screen capability. 

Of the remaining considerations I feel the size of graph
ics screens merits attention. The largest screens allow for a 
wider field of view and the facility to see the whole 
map/chart at one time. But these are inordinately expen
sive, and although desirable for an on-line compilation, we 
could substitute such flamboyant tastes by using split 
screens or windowing systems with the whole chart in one 
window and larger scale sections being enlarged in another. 
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It must be remembered that the field of vision, and therefore 
the ultimate perception. will not be identical to the printed 
map. If the compiler is still to compile for a paper end 
product it is this that should dominate his design principles. 
It is not acceptable to consider the screen image as a fmal 
view. To this end, hard-copy proofs should be easily avail
able to check the final product image. They may be of 
limited quality but they must still convey the essence of the 
customer product. 

The networking of work-stations allows for multi-user 
availability of support systems and digital source data. Any 
analogue text or graphic source data would need to be 
scanned upon receipt (in the Hydrographic Office, this 
would amount to the scanning of approximately 98,000 
source items per annum). Networking would also expedite 
verification routines. The introduction of electrostatic plot
ters into the compilation sections would facilitate quicker 
proofing of jobs in hand. As these jobs would indeed be 'in 
hand' and no longer bundles in the drawer, a comprehensive 
digital work progress system is vital to avoid the duplication 
of maintaining traditional manual progress methods i.e. 
wall boards. 

Methods of making a transition 
There are three classic methods to modify the skills base of 
a workforce. 
1. Restaff and begin to train afresh 

2. Restaff with experienced personnel in the new skill 

3. Reskill existing staff 
There seems little point in converting to more capable 

and flexible systems if the organisation loses the very 
people whose existing skills can best manipulate those 
systems to the greatest advantage, once retrained. So op
tions 1 & 2 do not appear to hold the solution. How then are 
we to achieve the re-skilling of existing staff ? 

How will it be achieved? 
Adequate skilled personnel has, as a prerequisite, a capable 
educational and training process. Training has always been 
important to any workforce but its importance is becoming 
increasingly more dominant as the pace of change quickens. 
The training of cartographic technicians is hindered by the 
high costs of providing training. The recently recognised 
need for constant retraining only exacerbates this problem. 
In this climate of increasingly limited budgets it is vital to 
strengthen the training process, particularly in the higher 
education sector in order to maximise the investment in the 
new technologies. 

A distinction needs to be made between education and 
training. Education is by and large, a broad-based overview. 
It should not attempt to limit discovery, free expression or 
investigation. Training on the other hand, can be precise 
instruction to achieve the successful completion of a spe
cific task. All too often the two are confused, but without 
both, growth is limited. 

It is evident from various sources that training in digital 
cartography should be in modular format. Staff and students 
alike require a broad base which will prepare them for the 
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ever-changing technology they can expect to meet through
out their working lives. This background training will be 
supplemented by a series of specialist modules as required 
to train them specifically for the task they will be required 
to perform in their work area. 

One way to maximise training, is to provide short-term 
secondment of staff with special experience and particular 
skills, to projects where they are required. The idea of 
trouble-shooting 'floating' technicians can also pay divi
dends. 

This places a far greater emphasis on the training 
structure than ever before and in the short term, training and 
personnel management will have to assume a higher profile 
than at present. 

Who will make the transition? 
Appreciating the dangers of over-generalisation, I have 
identified two categories of compiler who need to make the 
transition. Each group will require differing approaches to 
maximise potential. 

Firstly, there are the traditionalists, staff who have been 
with the Office for many years, trained to the traditional 
cartographic skills and who could be somewhat reluctant to 
give up their pens and learn new concepts with new tools. 
Some have low computer literacy. A proportion might have 
already reskilled and may be negative towards reskilling 
again. 

The second category have been exposed to a far more 
computer-aware environment. Often they are in the younger 
demographic bands, but not entirely. They are at home with 
computer jargon, foresee its advantages and are not afraid 
to experiment with computer technology. 

Training timetable 
The speed at which migration occurs is dependent upon 
several factors. It must be set against the current output and 
expected revenue. Tuneliness is ever more important as 
commercial pressures increase. In order to remain competi
tive, we must ensure our product availability continues, and 
yet, as with any learning process there will be a period when 
production rates are hindered by the inexperience of staff 
using the new systems. Here again modular training units 
can be used to keep the numbers of staff taken off produc
tion at any one time to a minimum; thus maintaining the 
staffmg levels in the compilation areas. 

An immediate training requirement is to modify the 
attitudes of the traditionalists to encourage them to be more 
willing to accept the new technology and become actively 
involved in their transition. l'he background training for 
these people will probably be provided by appreciation 
courses specifically tailored to meet their individual needs, 
varying skill levels and previous knowledge. Follow-up 
specialisation modules could continue as outlined above. 
As the process of change gathers momentum and staff begin 
to grasp the new practices, it should be possible to consider 
new training patterns for the future. 

A review of training practices on such a grand scale not 
only presents opportunities to include fresh ideas and the 
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latest teaching techniques, it also allows consideration for 
fundamental changes in both the product and its composi
tion. There is a natural tendency to defend current methods 
of completing a task. I suggest the content of a map product 
is more worthy to defend than the defence of how it is 
ultimately achieved. To simply replicate existing practices 
without considering opportunities for change is short
sighted. If you are still having difficulties with this concept 
- try looking at a computer generated image where you can 
perceive a difference from its manual equivalent. Fine, a 
difference is identifiable, but look at it laterally, does it 
really matter? Does the new image convey the same accu
racy and meaning? If it does not, it may well require 
changing, but if it fulfils the same function as the manual 
image, does it really need to be tweaked to an infinite degree 
just to achieve a pure facsimile? If not, why not take the 
opportunity to adjust the specification? 

Who is to offer the training? 
Traditionally, training of cartographic technicians has been 
achieved by in-house trainers supplementing courses of
fered by education establishments. Invariably, close 
liaisons are formed leading to reciprocal benefits. Whilst 
this conjunction is vital to the training model, the colleges 
can only be speculatory and reactive in the courses they are 
able to offer. In order to continue to maintain the standards 
of excellence that this system has achieved in recent years, 
employers must offer as much support as practicable to the 
colleges in an attempt to keep them abreast of their tech
nologies and therefore their training needs. Unfortunately 
methods to aid the teaching of computer-based cartography 
cannot keep pace with the evolution of the systems them
selves. The rate of change has hindered the expansion of 
teaching expertise in this field. 

Some manufacturers offer limited training packages. 
These can be based upon integral interactive training mod
ules supplied with the initial purchase. This is useful, but 
we cannot expect them to train our technicians in carto
graphic principles. We should exercise control here and not 
be manufacturer led. New systems should always have the 
facility for enhancement tailoring to better meet our needs. 

In my opinion, the most effective way to teach techni
cians to design maps using computers is to reinforce the 
fundamentals of cartographic design whilst introducing a 
menu of graphic commands to achieve the requirement. To 
teach work-station operation without cartographic princi
ples will result in technicians of very limited use to the 
organisation. 

The world of cartography is full of reciprocal exchange 
agreements and long-standing bilateral arrangements for 
the dissemination of data. Why not expand this to include 
training and education. Of course individual working prac
tices by necessity are often different but basic principles can 
be successfully applied without compromising the individ
ual map makers. This is even easier to instigate under a 
modular training regime. Indeed it has been my experience 
that a wider knowledge of other organisations often leads 
to greater understanding of one's own, sometimes even 
creating the environment for improvements in our own 
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organisation. It is the old saying "The sum of the parts is 
· greater than the whole". 

In an ideal circumstance the trainers themselves would 
not only be experienced teachers but also have a thorough 
knowledge of production and the state of the art. It is 
recognised that this is not often achievable. It is an advan
tage to use trainers from the existing work-force, but all too 
quickly in this rapid-change environment, the trainers them
selves will need re-acquainting with the latest 
developments. 

A secondary level learning nucleus will probably de
velop quite organically within the team, as has happened in 
many other learning environments. Far from being discour
aged these section 'gurus' (who may incidentally have only 
a modicum of knowledge in the system beyond that of their 
peers) should be encouraged to feedback to the training 
staff, so that constant evaluation of the task can take place 
and a healthy learning hierarchy maintained. 

Easing the transition - summary 
The pace of technological change demands flexibility and 
adaptability on the part of the workforce. We need to 
develop this and teach new training skills and techniques to 
meet the challenge and modify the present culture. Working 
closely with education establishments and fellow practitio
ners we can move forward with confidence and enjoy the 
benefits of this age. My days of rattling tech. pen nibs are 
numbered! 

Contact 
Nick Tasker can be contacted at: 2, Heathcombe Road, 
Bridgwater, Somerset TA6 7PD 
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