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Abstract

Developments in space geodesy and improvements in electronic data gathering equipment has
revolutionized surveying and mapping practices. Satellite positioning systems and automatic tola
sations have increased the rate at which surveys can be carried out and the volume of data that
can be collected in a short span of time. Computerization of the mappuig process, development
of GIS/LIS and digitizing tables have also increased the rate at which maps and associated data

can be produced.

These developments have a new connotation as far as the surveyor's and map maker's
professions are concerned. It means that they have to start appraising their role m society.
Almost anyone (including blind users) can use a GPS receiver to obtain position and any
computer expert can digitize a map. Does all this mean that the role of surveying and mapping
professions are now in question? In this paper, we present proposals on how this trend and its
effects can be checked. We also propose modifications in the professional curriculum to
strengthen the surveyor's role and prepare him to be able to use the emerging technologies in

the twenty first century.



1. Background

The development of surveying and mapping, both academically and professionally, have been

driven by technological development in data gathering methods. However, the foundation has

always remained almost the same because the basic role of a surveyor has always been the

provision of spatial information. However, this approach has now to change. Whereas the

acquisition of spatial information has always been the domain of the surveyor, i.e,'a position

merchant', recent development in data gathering techniques has changed this status. Today by

using a hand-held GPS receiver, a blind person is able to collect coordinates of points. Also any

computer literate person can digitize a map and manipulate GIS/LIS data. For this reason, the

surveyor's role has now to change if his/her professional status will continue to have the same

respect in the society. The change has to start from the education level and continue at the

practice or professional situation. In this presentation, we are suggesting possible changes in

surveying and mapping curricula so as to prepare the surveyor and map maker for the rapid

development in the emerging technologies.

2. The Emerging Technologies

The development of the Electromagnetic Distance Measuring Equipment (EDM) by Dr

Bergstrand in the 1940s, revolutionized the speed at which distances could be measured as well

as increasing the base length. Miniaturization of electronic components further enabled the

development of cheap and portable equipment and further simplified the surveyor's work.

Development in electronic computing techniques greatly increased the rate of production and

enabled the surveyor to handle even more difficult and complicated scientific problems.

Increased computing capacities and speed meant that difficult aloganthims could be handled

more easily resulting in better accuracy and so higher reliability.

In mapping, the computer simplified the adjustment process in photogrammetric mapping

techniques. Further, the map projection approximations improved as now there was no need for

approximations in the convergency of the models. This is the background of the current status

of the surveying and mapping sciences. There have been rapid changes in data gathering,

manipulation techniques and storage due to development in space and computing sciences. Also

a lot of digital mapping devices have been developed. The result is that mapping is no longer

a fully manual process. Most work is done using computers including drafting, typesetting and

printing control. All these advances have changed the level and the type of knowledge which the

modern surveyor and cartographer must have. This is the main reason why we are proposing

a new approach to the surveying and mapping education.



3, New Concepts of Surveying and Mapping Education

The changes in techniques due to emerging technologies entail the surveyor to adjust his role.
For this to happen, the academic training must also appropriately prepare him for this new

situation.

' The new professional education approach must cover the following aspects which include new

and old roles:

It must prepare the surveyor to manage institutions and projects;

It must prepare the surveyor to adopt new positioning strategies;

It must prepare the surveyor to use the error theory for quality control;

The new data acquisition systems must be fully understood so that the surveyor

becomes a consultant to blind and other tertiary users and;

The surveyor must be oriented in the modern data management and presentation

techniques.

3.1 Training in Management

For any professional to have a successful practice, he must have certain basic
management skills such as communication and effectively be able to appreciate the
importance and advantage of team work. At present, although this is taught as a subject
in most institutions, its importance is not over-emphasized. Thus, management

competence should be incorporated in all professional subjects. The following aspects

should be stressed: communication skills, team work, languages, innovativeness, and

trouble shooting.

Further, in any development project, the surveying and mapping expert has always

played a subordinate role to the planner and actual project implementation. In many

cases, he never got into contact with the actual client - the owner of the project. The role

has to change with the new technologies.

GIS and computer manipulation can now bring together the client, planner and the
surveyor until the optimum solution is agreed on. Then the surveyor goes into the field
for data collection before the presentation of the map in either hard copy or digital form.
He is again involved in the implementation by assisting the engineers in the proper use

of his spatial information to the best interest of the client. This means that for the
surveyor to be ready for this new role, he must be fully oriented in all areas where
spatial information can be used. These are areas such as estate management, land



development planning and administration. He should also understand evaluation and

"decision making principles.

Finally, for the surveyor to be involved in project implementation, he should have the

technical and scientific confidence for being able to interpret the spatial infonnation into

real life structures. He should be able to set and manage standards through his

understanding of the limitations of his equipment and the data they collect. The surveyor

should have the confidence to work as a consultant to advise all the users of modern

surveying equipment and the large volumes of data they can collect. This will facilitate

correct data application and the correct output.

3.2 New Approaches to Positioning Theory

The linking aspect with other professions and the surveying and mapping sciences is

spatial information, i.e. information about the position of a point, which is about

coordinates. This means that in order to be able to use spatial information, one must be

knowledgeable in coordinate systems and datums. Although anyone can use a handheld

GPS receiver to collect data, or a digitizer, the data can not be useful unless one

understands coordinate systems and datums and other applications. Thus, in future, the

role of a surveyor and cartographer is that of consultancy, to explain to the blind (or

tertiary) user the meaning and use of the data he collects or digitizes. The surveyor and

cartographer therefore must be fully conversant with the following aspects:

easy and clear explanation of coordinate systems, their use and

imjupulation;

easy and lucid explanation of datums and their relevance;

transformation between different systems, etc.

3.3 A new Approach at the Error Theory

Spatial information is useful if it can be exchanged between various users. Thus, spatial

infonnation is the medium of communication between surveyors, secondary and tertiary

users. An important aspect here is to have an acceptable measure of reliability between

the supplier of data and the users. This is achieved by setting out quality standards for

the infonnation being exchanged. In surveying and mapping, this information consists

of position coordinates. Thus, the accuracy of these coordinates can be used to set the

necessary quality standards. The surveyor therefore must be knowledgeable enough to

be able to explain these accuracy standards to any user.

This is important because these requirements will affect the rate at which he is able to

complete any project. Thus, in training, the old concepts of error models and



propagation must be now interpreted in terms of reliabUity and quality for data exchange

. between different users. This also applies to digitized data.

3.4 Developments in Data Acquisition

There are several conventional survey techniques which have been in use for data
acquisition. However, in all these approaches, the result was a maintenance of
coordinate system to which all other spatial information could be added or removed-
New methods have now been developed from which spatial information can be generated
These include such methods as total station field surveys, analytical and digital
photogrammetry, GPS, remote sensing, etc. The surveyor/cartographer must fully

understand the principles of these systems.

The surveyor and cartographer armed with the experience and knowledge of creating this
enormous amount of spatial data should be prepared to play a new role, the role of a
consultant As there are more and more casual users of this information, he will have
to advise them on how to use the data correctly for the optimum output. He must
evaluate the data together with the user and he should do this throughout the project to

enable the user to apply appropriate methods and equipment to meet the set out

specifications.

35 The New Approach to Data Management & Presentation

New data acquisition techniques have resulted in very large volumes of spatial data, thus
necessitating new techniques of data management and presentation. The surveyor must

be prepared to store, organize, manage and present the data sufficiently so that it is easily
available to users. GIS has been fully developed as a data gathering and manipulation

tool.

The surveying and mapping expert must be fully conversant with its application. The
surveyor will now have to become a consultant for users of such data because of his long
experience in other data management and presentation techniques. For the surveyor to

be ready for this new role, his education must be strengthened so that he has strong

foundation for:

use of computers

software development

data forms and storage

use of GPS

Application of GIS



He should also be fully knowledgeable with different methods of data transfer,

. presentation and techniques of generalization. This will increase the number of possible

users of his products.

4. Conclusion

To conclude; the modern surveying and mapping expert must be prepared to participate in

project planning, data gathering, management and presentation. He must also be ready to act

as a consultant in project implementation ensuring that the data he has presented is used properly

for the correct and optimum output for the benefit and satisfaction of his client.

Further, it is suggested that curricula in space science subjects including remote sensing should

be strengthened and the number of teaching hours increased. This will strengthen the

professional effectiveness of the surveyor. To assist the practicing professional and decision

makers in government surveying and mapping institutions, special seminars should be organized

for GPS, computer applications and GIS/1IS.
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