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Reflections on the CSEPC96 Conference

Erik Hollnagel
Principal Advisor,
OECD Halden Reactor Project

The CSEPC96 conference that was held near Kyoto from November12-15,1996, was the first inter-
national conference of its kind. It had attracted more than 80 participants from around the world,
including the USA, many countries in Western Europe and, of course, Japan. The conference was
inspired by the format of the bi-annual conference on Cognitive Science Approaches to Process
Control(CSAPC) that have been held in Europe since 1987; the next conference will be held in
Italy in September,1997. According to this tradition there was only a single line of sessions, and
generally ample time for discussion. Another feature is that the conference participants stay at the
conference site, which encourages extended discussions during meals and in the evenings.

The conference included 19 short papers and 26 long papers. The papers generally addressed the
main topics of Cognitive Systems Engineering, which can be summarised as "Coping With Com-
plexity", "Joint (Cognitive) Systems", and the "Use Of Tools". These topics have established them-
selves as the central themes of Cognitive Systems Engineering since its inception in the early
1980s, and the rapid development of information technology over the last decade or more has
served to underlining their importance. People involved with dynamic industrial processes have
always been coping with complexity, but the increasing dependency among the various systems
has made the complexity even greater. Today's process control must consider local as well as
remote processes, and must look to the futures as well as the past and the present. The operators and
the processes thereby become more closely coupled to each other, and from the designer's point of
view it is necessary to consider the functioning of the joint system rather than the functioning of a
number of separate and isolated "components". This puts specific requirements to concepts and
methods for system design, for instance in relation to the development of advanced automation.
Finally, the developments in a number of fields, such as cognitive psychology, has opened the
possibility for advanced cognitive tools to help people at the "sharp end", i.e., the people who are
interacting with the process. This may happen in operation as well as in maintenance and
administration.The cognitive tools have classically been aimed at information presentation and
control but may also address specific functions such as information filtering, decision making,
prediction, state evaluation,etc.

The many excellent papers at the conference demonstrated the breadth of the international research
in Cognitive Systems Engineering and included both field studies, laboratory experiments, and
theoretical developments. Many papers reported on the development and use of models and simu-
lation systems, particularly of models of human cognition, and the use of Petri nets seemed to be an
often applied solution. Such models, whether in an analytical or simulation form, appear to be
essential for the design and assessment of advanced process control systems.The models do not
only address the cognition of the individual operator, but also include aspects of communication in
the team of operators. The use of cognitive modelling is, however, still at an early stage and there
are many problems with regard to both reliability and validation that must be solved. One particular
issue is the definition of appropriate test cases and evaluation criteria. Another concern is that the
models may only address a limited set of operator performance, mainly having to do with the
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occurrence of specific actions - correct or incorrect. Several of the fields studies presented at the
conference showed that there is a considerable variation in human performance, and that the mod-
els may not yet be able to include all significant aspects, such as error recovery or the influence of
emotions.

Another area of significant concern is the formatting and display of information - and in general the
design of the man-machine interface. The papers included several interesting proposals for display
design, some of which have been the subject of considerable experimental research. In most cases,
however, the theoretical foundation for the design principles is not completely explained, and the
issue remains of whether it is possible to scale up experimental systems to a full size industrial
process. Several papers described systematic approaches to interface design, that emphasised the
importance of a proper(cognitive) task analysis as a starting point. There were also some interest-
ing reports form large scale evaluation of advanced systems.

The overall impression from the conference is that Cognitive Systems Engineering is maturing as a
separate discipline. Although it can be seen as the result of an intersection of several disciplines,
such as human factors, cognitive science, human-computer interaction, artificial intelligence, and
systems engineering, it differs from either of them. The aim of Cognitive Systems Engineering is
firmly focused on practical problems, i.e., of working through computers rather than with
computers(computers as a tool, rather than as a target system) The problems that must be addressed
are those that arise from the variety of human performance in the field, i.e., under actual working
conditions, rather than from the variety of theories or models. The CSEPC96 conference , as well
as the European CSAPC conferences, reflect this attitude by bringing together participants from
many different fields but with a common interest and concern. The paper and the discussions of the
CSEPC96 conference demonstrated that the fields is growing and that there are significant research
activities underway around the world. Although this conference was not intended to be the first in
a series of conferences, it is hoped that there may be similar opportunities in the future for research-
ers and practitioners to meet, debate and learn from each other.
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