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This progress report summarizes work carried out in 1989 by the
Information Systems Group which was a research unit based in the
previous Department of Information Technology. The unit was
formed in 1987 as an attempt to aialgalate two traditional Rise
research topics: Cognitive man-machine studies and process
simulation. The fusion came about through a common interest in
knowledge-based information systems for process control and
design of human-computer interfaces. In January 1990 the unit's
activity and plans for the future were evaluated by an external
panel of reviewers. The panel expressed the opinion that the
research effort should be more strongly confined to the aspects
of human cognition in connection with the introduction of
advanced information technologies. A new Cognitive Systems Group
became established in February 1990 as a unit belonging to the
Systems Analysis Department. Some of the previous work done on
the design of decision support systems was transferred to the
Risk Analysis Group of the Systems Analysis Department, while the
further development of inductive expert systems based on
artificial neural networks was placed in Rise's new Optics and
Fluid Dynamics Department. Process control and process simulation
were terminated as separate Rise¢ research topics. These changes
illustrate how fast the content and organisation of goal-directed
research may change in accordance with the technological
evolution.



The scientific work described here is reported under three main
headings: (1) Human Work and Cognition, (2) Decision Support
Systemas, and (3) Process Control and Process Simulation.

The research done under the heading 'Human Work and Cognition® is
concerned with the impact of modern information technology on
people'’s wvork. Computers do not only change the way tasks are
performed in offices and factories, they also put new cognitive
demands on the users by engaging them in diagnostic reasoning and
decision making related to the goals pursued by the company and
to the constraints imposed on its activity by market conditions
and other external factors. With a view to developing a
theoretical framework that may serve as a guide to the design of
user-oriented information systems, data on prototypical decision
situations in various organisations are compiled through field
studies and combined with the results of laboratory experiments
on human learning and problem solving. This work is directed by
Professor Jens Rasmussen who started Rise’'s man-machine studies
almost three decades ago and now has an outstanding international
position in this area. Since September 1989 the efforts in the
area are centered around a PBuropean ESPRIT-II Basic Research
Actions project called MOHAWC, which stands for 'Models of Human
Actions in Work Context', and whose coordinating contractor is
Professor Rasmussen. Rise's partners in the MOHAWC project
include five European universities with research competence in
work analysis and cognitive science, plus the Centre National de
la Recherche Scientifique which sponsors a large French research
program in the human factors area. A corrsponding group at JRC
Ispra contributes to MOHAWC as an associated partner.

The diversified work reported under the heading 'Decision Support
Systems' comprises four single projects related to, respectively,
emergency management, maintenance planning, chemical process
technology, and civil administration. The first and largest of



these projects is entitled ‘Information Technology for Emergency
Banagement' (ISEM) and carried out under the European main
ESPRIT-II program with Rise as the prime contractor.

The developments described in the category ‘'Process Control and
Process Simulation' include a knowledge-based control system for
district heating systems, a simulation model of a circulating
fluid-bed furnmace, and a training simulator for operators of
vaste burners at a» garbage-processing plant.



Information technology is presently changing human work
conditions in several respects. The level of mechanization and
automation is steadily increasing, computers are used for
planning and control of integrated manufacturing systems,
computer-based interfaces are inserted between people and their
work, and advanced communication networks serve to integrate the
operation of large-scale, distributed systems. In this situation
it is more important than ever to increase our understanding of
the way the human mind works when it interacts with a socio-
technical system whose information content is dispersed among
computers and the brains of other people. Researchers within the
discipline called cognitive science, founded some three decades
ago, study human perception, memory, reasoning, decision-making,
and motor skills with a view to explaining human behaviour in
particular situations, related, typically, to artificial
microworlds such as games. However, to predict the impact of
technological changes on human performance in the complex
decision situations people are faced with in modern work
settings, it is necessary to study the cognitive aspects of human
work in a broader context that includes the more or less
concealed goals and constraints present in the work environment.

Theoretical framework for cognitive work analysis

The work operations performed collectively by the staff members
of a company or organisation are manifestations of dynamic
processes in a goal-directed, self-organising system that
constantly must adapt itself to new conditions in accordance with
the technological and social developments in the surrounding
society. New technology and new work-related values and norms
involve new ways of doing things without necessarily influencing
the basic goals of the enterprise or changing the constraints
imposed on its activity by market relations and legislation.
Therefore, any attempt to predict the consequences of major
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technological or organisational changes must begin with a
comprehensive analysis of the goals and constraints which
implicitly govern the doings of the employees in an
organisation.

This viewpoint is differenmt fiom that prevailing in classical
work psychology in which human tagks are the basic entities of
description. However, tasks as perceived by an observer of huasan
work activity are domain-specific, sequential actions that
reflect a practice determined by company traditions and by
individual preferences and habits. Describing and classifying
work from direct field observations of people’'s behaviour cannot,
therefore, be immediately used to predict the outcome of handling
affairs and things in a different way. Our notion of a task is
that of a prototypical decision situation expressed in terms of
the systea's means-ends structure as it manifests itself in the
particular situation. In the next subsection we present an
example that shows the content »f a prototypical decision
situation in a hospital, namely scheduling of surgery.

Where and how, then, does cognition come into the picture? Once
a task has been defined in domain-relevant control and decision
terms, it is possible to map the action alternatives of the human
agent by considering the evidence cognitive science has to offer
in regard to the ways people diagnose and interpret situations,
formulate plans of action, and perform acts in the physical
world. It is here an underlying assumption that human behaviour
in general is characterized by 1lawful features that make it
possible to translate a decision situation into a set of possible
cognitive reaction patterns. One such feature is the information-
seeking nature of the human mind. Another feature is a prounced
ability of the mind to process perceived information within a
subconsciously apprehended context, which enables a person to
take proper action without having to reflect over all of the
information available to him in the environment. A useful means
of displaying an agent's actual possibilities for making mental
shortcuts is to represent the cognitive task by a so-called
decison ladder.
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The action alternatives embedded in a task may eventually be
categorized into higher-level mental strategies which can be used
to perform the task. The freedom of action left at this stage of
the analysis is what remains after all constraints related to the
vork domain on the one hand and to human cognitive performance on
the other have been taken into consideration. To proceed further,
for example with & view to simulating the effect of equipping
people in an organisation with new computer tools, one will need
a complete description of their individual competence, cognitive
styles, and psychological characteristics. The basic idea of
predicting a behavioural trajectory by removing action
alternatives is illustrated in Figure 1.

“Task™ in
Terms

Fig. 1. The action taken by a human agent performing
a task may be predicted by consicdaring the behavioural
constraints imposed by the work domain, the basic
features of human cognition, and the agent's personal
resources and preferences.
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Field studies in a bospital

The project which is summarized in this subsection is sponsored
by the State Council for Research on Technology and Science. It
represents an application of the cognitive 72ethod of work
analysis outlined in the preceeding subsection. The aim of the
project is to develop guidelines for information systems in
hospitals with special reference to the decision situation around
scheduling of patient operations. The data required for the
analysis were gathered from many interviews with doctors and
nurses at the central hospital in Vejle, Jutland. The field work
included abservations of the work done in some of the hospital's
treatment facilities and attending staff meetings.

The prototypcial decision situations in a hospital can be divided
into several categories. Some are directly related to the
patients, others are associated wvwith administration and
planning. The information flow in a hospital is, therefore, not
specifically tied up with the flow of patients through the
system. A large effort is done to make sure that each patient
undergoes the most appropriate and cost-effective treatment at
the least possible inconvenience to the patient. Meetings
attended by doctors and nurses serve as a principal means to
obtain consensus about what to do next with a patient. This
collective decision making is largely based on information and
knowledge that cannot be read in any written record, but exists
in the minds of the professional people involved. Therefore, it
is not obvious how some of most crucial functions in a hospital
can be supported by computer systems.

Figure 2 is a graphical representation of the decision task
consisting in scheduling patients for surgery. This task is
performed at a wveekly meeting wvhose central persons are the chief
surgeon and the head nurse. The latter person is responsible for
producing a draft plan of the operations to be performed during
the following week. However, it is frequently necessary to revise
this plan due to emergencies or other unforeseen factors. To make
the f‘nal scheduling is what the meeting is about. The figure
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illustrates how a subset of the actual work-space, represented by
2 horizontal part-whole dimension and a vertical means-ends
relation, becomes active in a specific decision situation. Such a
description immediately enables the work analyst to detect the
prototypical features of a task, regardless of the way the task
actually is performed.

Fig. 2. Scheduling of surgery is an example of a proto-
typical, collective decision task in a hospital. The
figure provides an overview of who is involved in the
decision making and highlights the relevant items
considered in the decision process. Implicit goals and
constraints underlying the decisions are also represented.
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Bxperiments on skill acquisition

Insight into the ways human beings acquire skill and exploit
their skill in performing a task is of enormous importance for
understanding the full ‘mplications of interposing computers
between people and their work. One way of performing a skill-
learning experiment is to have human subjects playing a game with
a computer. By letting the computer record all of a subject's
responses to the various decision problems involved in the game,
the experimenter obtains an objective record of the skill
acquisition in terms of, for example, score versus trial number.
The annual progress report for the ycar 1988 contained a brief
description of a fire fighting game and its application for
learning studies. The problem with this and other complex games
that have been developed specifically for experimental purposes
is that the subjects mrust digest a rather extensive instruction
before they can start playing the game. One cannot easily
ascertain that this 'cover story' is perceived identically by
different subjects.

We therefore looked into the idea of using one of the many
professional video games marketed by the home computer business.
Theze games, typically designed for the Commodore-64, are based
on vivid screen animations and can be played without much prior
instriiction because they appeal to basic human instincts such as
curiosity to explore and striving for excellence. To test this
idea, we procured a game called 'Gymnastics', added code to it
for recording joystick moves and associated scoring, and
performed a sctructured experiment in which twenty-three teenagers
played the game four hundred times each.

The possibility offered by this game to study learning of fast
time sequences is not the most interesting aspect of the game.
Since the early days of experimental psychology, much information
has been provided on human ~eaction times and their significance
for ergonomic design of tasks. As has become evident from the
experiment with the twenty-three teenagers, it is much more
interesting that the kind of video game selected by us can be
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used to highlight two factors that are of ‘fundamental importance
when a task is learned and practised: (1) people's understanding
of domain-related constraints which limit their freedom of
action, and (2) their self-awareness of constraints imposed by
their present skill level, i.e., metacognitive control.

In the task of playing 'Gymnastics'’, for example, we can measure
whether the subjects learn that it is impossible to 1land the
gymnast upright if one lets her perform somersaults without
sufficient jumping power. Another domain-related constraint to be
learned is that somersaults must be attempted for very powerful
offsets from springboard and horse; otherwise the gymnast will
‘crash land'. Since both the joystick moves and the resulting
scoring are logged automatically, we can easily detect when and
how a subject violates these game rules. Furthermore, by
training the subjects in jumping of increasing difficulty and
measuring their skill towards the end of the training period, we
can relate this objective information to the behaviour shown by
the subjects in a game session in which they are allowed to play
in accordance with their own preferences (the teenager experiment
included four training sessions plus a free exercise). This is a
possible way of exploring people's different conceptions of the
difficulty associated with a task to which they must adapt.

Bye-nark recorder for testing of interfaces

The experimental research into cognition reported in this
subsection is of high relevance to the design of computer
interfaces. By recording a computer user's eye movements,
problematic display elements in the screen picture may be
revealed through unnecessary fixations or random scan paths.
Furthermore, visual strategies may be identified as indicators of
the user's search clues and patterns of information sampling,
which is of great importance for iterative design improvement of
'‘glance guides'. The eye-mark recording system used by us is
shown in Figure 3 where the equipment is being used to record the
eye movements of a subject who plays the video game mentioned in
the preceeding subsection.
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Fig. 3. hutomatic recording of eye movements in an

experimental session with the 'Gymnastics' video game.

The recording system consists of a pair of goggles with a video
camera attached to the forehead. Two near-infrared 1ight-emission
diodes send 1ight into the subject’s oyes. The light is reflected
in the cornea and picked up by adjustable mirrors in two small
cameras fitted onto each side of the pair of goggles. The mirrors
are adjusted by a calibration so that the reflection point
corresponds to the subject's fixation points in his visual field.
In this way the fixation points and the movement patterns of each
eye are registered and copied together in an external picture-
processing unit and superimposed on the video picture of the
central visual stimulus field taken by the forehead camera. The
video recording includes digital logging of all of the fixation
coordinates. The coordinates can be read by a special computer
system, and software for automatic recognition of movement
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patterns and illustration of the fixation distribution has been
developed.

Since the eye-mark recorder is portable, it can be used in
external control rooms, simulators, cars, airplanes, etc.
However, much of the research done or planned is concerned with
interfaces on monitors. To get as big a spatial separation of the
informative details as possible, we use a 37 inch monitor as
presentation medium. When a subject is placed close to this
monitor, he is forced to move his eyes around for long distances.
This enables us to distinguish between informative parts of the
picture that are placed close to each other.

One of our current laboratory applications is to record the
development of orientation strategies as part of a learning
process. Often an expert can pick up vast amounts of information
within fringe consciousness spending a few fixations on the
really important details. Knowledge about how this skill is
acquired gives an increased understanding of the nature of human
adaptability to technical systems. Eye-mark recordings may also
be used in connection with knowledge elicitation. There may be
essential expertise connected with knowing 'what to look for’',
e.g. when doctors are scanning X-ray pictures. Elicitation of
this kind of knowledge is important when the knowledge is to be
modelled in expert systems, but it is very difficult to access
and verbalise the knowledge because visual orientation is so
quick and smooth. This makes eye-mark recording a very strong
tool: Now the expert can see a slow-motion recording of his eye
movements after a well done job, and he can then try to explain
the rationale of his visual orientations.

Empirical eye-mark investigations of experts performing visual
judgements, e.g. quality controllers, might also turn out to be
very useful for the optimisation of computer vision systems based
on pattern recognition. The system can be optimised by giving
high priority to the areas on which the expert tends to look
fixedly when as he has tuned in on the crucial visual cues known
to him from experience.
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DECISION SUPPORT SYSTEMS

IT support for emergency management - ISEM

The ISEM project is a joint European project, approved and
financially supported by the Commission of the European
Communities, in the framework of ESPRIT-II. The consortium for
the project includes seven European countries.

The potential risk of critical situations at hazardous industrial
plants, still increasing in size and complexity, has drawn
increased attention to emergency organisations coping with such
situations. Experience gained from previous incidents and from
emergency drills has revealed the complexity that must be faced
in making these organisations work properly. A well-functioning
preparedness system puts heavy demands on communication,
accessibility of knowledge, conditions of competence, and
decision making.

In order to develop a general, integrated decision support system
using modern information technology for support of emergency
management, there is an interest in identifying common
characteristics of emergencies in various applications. The
following list attempts at summarising some of the similarities.

The systems are complex.

There are several different organisations involved.

Managing the emergencies requires efficient communication.

The emergencies evolve in real-time.

Therefore it seems -~ and will be further investigated in this
project - that similarities may be found even in emergency
situations that originally are of quite different nature.

For all emergency management systems user requirements may be
specified in a common way. The system shall:
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- collect the measurement data that are needed and useful,

- keep records of the present state of the system,

- give useful information about the current state and about
the level of service offered by the system,

- keep a record of the recent action that might not yet have
visible effects due to delays in the processes being
observed,

- reach the right organisations in the intended order,

- produce guidance for the operator and the decision-maker,

- help to co-ordinate actions,

- monitor the plans and actions to determine how well
actions follow the plans,

- provide support for reaching consistency of decisions,

- adapt dynamically to the current situation,

- remind the operator periodically to check the situation
and trends at critical parts,

- provide support of the coordination of activities among
decision makers

- include preparedness plans,

- include access to customer's existing data bases or other
relevant data bases available.

Aiming at this, the main features to be developed will be an
Application Generator presenting a set of more or less fixed
procedures and software :ools for generating a distributed
decision support system as an ISEM end product. Within the
Application Generator an organisational model and an information

flow model are the basis for the construction of the support
system. A model of the Application Generator is shown in Figure
4.
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The ISEM Apoiication Generator in use. ISEM
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Figure 4. Schematic representation of the Application
Generator to be developed under the ISEM project.
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Decision support for maimtenamnce plamaing

In collaboration with the Risk Analysis Group of the Systems
Ananlysis Department a project concerning maintenance planning in
industrial plants is being carried out. The project is partly
supported by the Nordic Industrial Foundation and the State
Council for Research on Technology and Science.

The main ideas behind the project are to base the maintenance
planning on the current reliability state of the plant and its
components and to use information technnlogy to set up a decision
support system for the maintenance planners. Furthermore, a
differentiated man-machine interface is going to supply other
members of the organizational hierarchy, such as managers,
operational staff, and maintenance workers, with information and
advice suited for their specific needs.

Important elements of the system are:

- Measurement and use of parameters influencing component and
plant reliability, e.qg. vibrations, wear, excessive
temperatures or pressures.

~ The use of a reliability model of the plant for on-line
calculation of the current reliability status with the most
recent aata for component reliability.

- A 'dynamic history data base' (DHDB) containing all
information about the maintenance and operatiorial history
of the plant. The data are used as input for the reliability
model, either directly or after preprocessing in statistical
modules.

- A user-friendly man-machine interface which provides the
information needed by different groups of personnel, e.g.
maintenance planning advice for the people responsible in
that field, spare parts information for the crew performing
maintenance, and figures for the managers on the longer term
availability of the plant. The interface for each category
is to be adapted to the specific needs and language of the
people concerned. This means that the interfaces must be



designed in close collaboration with the staff. Furthermore,
the organizational structure must be examined in order to
identify what people needs which information as decision
support.

l Data base } Management
%
I Interface . Man - Maintenance
3 Machine plarners
Inter-
face
[ﬁrnonitoring }———————ﬂ L Maintenance
staff
lﬁ Interface 4] Operations
o Reliability staff
model
Designers
I Plant j

Fig. 5. Essential components of an information system
for maintenance planning.

Interface system for pipe-autoclave installation

Prompted by ongoing experiments with de-toxification of polluted
soil by wet-air oxidation in a large pipe-autoclave installation
at Rise, a computer-based data~acquisition and process-display
system has been developed. The system provides the process
operator as well as the process engineer with suitable displays
of critical parameters in the autoclaving process. For the
operator the critical problem in running the process is the
formation of crusts on the inner surface of the pipes. These
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crusts produce an increased pressure drop along the pipes so that
the water inside the autoclave may start boiling. It is therefore
particularly relevant to monitor and display the pressure drops
at selected points in the process systenm.

The information system developed can be used as an on-line
decision support system or it can replay and display old process
data stored on disk files. Future developments of the system will
include the calculation and display of heat formation from
exothermic processes, and estimating the current thicknesses of
crusts to indicate at what time it will be necessary to invoke a
crust-removal procedure.

Expert systems using artificial neural networks

One of the most important features which distinguishes neural
networks from other expert-system development tools is their
ability to generalise. This means that a neural network can
produce meaningful answers to questions it never was taught to
answer as long as the questions are not too different from the
ones it has been taught. The expert-system shell briefly
described here utilizes artificial neural networks as the
'knowledge engine' and minimal entropy coding as the main support
technique for knowledge acquisition. Minimal entropy coding is a
method based on information theory for minimising the description
space of a problem domain. The shell has been used to build two
expert systems in the area of legal decision support, one for the
police and the other for the customs authorities. Both systems
cover medium-sized expert domains and were built with an effort
of three to four man-weeks only. This speed of development would
not have been possible if a rule-based expert-system shell had
been used. In fact, it would probably not have been impossible to
build the system for the customs authority using rule-based
techniques.
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The knowledge-acquisition module of the shell has a user-friendly
interactive example editor and full logical support for "“don't
care” values and conflicting examples. After a couple of days of
instruction the local experts or office workers can themselves
expand and finish the system and interface it to existing word
processors, data bases, etc. The shell uses up-to-date menu
techniques and has an always active help line which explains both
the functionalities and the expert-domain items to the user. In
addition to the neural network there are sikple and yet powerful
tools for report generation, maintenance of the knowledge base,
maintenance of help texts, and further decision support in
difficult cases. During normal work the user will be prompted to
update the example base whenever a decision with no match in the
example base occurs. The new decision will be checked for
conflicts with existing examples, and advice for conflict
resolution is suggested if necessary. The system asks for
retraining if the example base has been changed. Thus, knowledge
maintenance is done with a few key strokes during normal work.

Whenever a system is able to generalise there is a chance that it
does it wrong. Research has been carried out to develop methods
for measuring how well a neural network generalises from certain
domains which we whished the network to learn about. A
probabilistic theory based upon the Vapnik-Chervonenski dimension
tells us which network architecture to use in order to ensure a
certain quality of the generalisation. Another method, which is
currently being developed, can classify answers from neural
networks into groups of certain and uncertain answers. This is of
great importance in the design of decision support systems whose
uncertain answers must be identified for reliability reasons.
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PROCESS CONTROL AMD PROCESS SINULATION

Knowledge-based control of district heating systeas

Previously reported work on the development of a module for
knowledge-based process control and diagnosis of district heating
systems has been finished. The work was done in cooperation with
a Danish industrial company which produces and sells such
systems. The knowledge-based system consists of a central
computer with software and a number of substations which take
care of the detailed local control of the system. The central
computer (the main station) carries out the main control and data
collection in the system and is used for programming the
substations. The operator of the heating system can change
parameters from the main station in the substations and in that
way change the behaviour of the system. He can also supervise the
system from the main station. During the project a module was
developed which has been integrated with the existing software
for the main station. The module contains an inductive expert-
system shell where knowledge about the system together with
actual measurements provided by the system can be used for
suggesting the operator to change the state of the system as well
as for obtaining diagnosis of errors in the system.

The software developed has been successfully been tested against
an existing heating system as well as a simulation model of such
a system. The three main conclusions from the project are: (1) It
is possible to implement knowledge-based techniques in existing
software; (2) Knowledge about the domain, in this case heating
systems, is important when actually trying to use a module as the
one mentioned above; and (3) Such knowledge can be captured in a
knowledge~based system and later be re-used by less experienced
operators.
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Simulation model of circulating fluid-bed furmace

A simulation model of a circulating fluid-bed furnace (CFB
furnace) has been developed for the Swedish powver-supply
enterprise °'Sydkraft'’ in Sweden. The model development started at
Rise using DYSIM, a modular simulation system (MMS) for
continuous processes which has been created and commercialised at
Rise. The model was next translated into the simulation language
ACSL, Advanced Continuous Simulation Language, which is the
underlying language for MMS models. The ACSL model conforming to
the MMS requirements was finally installed for °'Sydkraft in the
EASE+ graphic interface for MMS.

A schematic diagram of the CFB Zurnace system is shown in Figure
6. The CFB model includes the steam production provided by the
furnace, a steam drum, and a steam superheater. The CFB unit
itself consists of a reactor where the combustion takes place and
four cyclones where gas and bed material are separated.

MMS is a simulation system with modular modelling components used
in the nuclear and traditional power production industry. Rise
vas asked to make the CFB model because this is an example of a
non-existing component in MMS. It is possible to extend MMS with
new modules but it must be done by carefully following the
directions of MMS. This includes extended documentation for model
development, model description including a complete list of
variables, their meaning and parameters, how to extract values
from data, tests of model, source code, etc. This secures the
potential for usage by other model developers.

The code produced by translating the DYSIM model into ACSL wvas
installed in the MMS system without probleams, and the tests run
in DYSIM were reproduced in ACSL and MMS. Some time was spent on
installing the CFB module in the graphic interface MMS/EASE+. The
MMS/EASE+ system facilitates the development of MMS models when
modules are found in the MMS component library. It was not
straightforward to add new components to the system, but when it
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has been done (in the proper WSS fashion), great potentials for
re-use exist.
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Fig. 6. Schematic diagram of circulating fluid-bed furnace.
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Training simulator for operators of waste burners

The simulator briefly described here was developed in cooperation
with a Danish company specializing in garbage burning. It was
installed for training of operators of industrial waste burners
at a labour-union educational centre in Jutland. The simulator
consists of a dynamical plant model and includes a graphic user
interface. The plant model has four modules: One for manipulating
three kinds of garbage and feeding the furnace, a second for
simulation of the reaction processes and the heat transfer in the
furnace, a third for simulating the reactions in a secondary, CO-
reducing chamber, and a fourth for simulation of a vessel which
transfers heat from the hot gas to water used for district
heating.

The graphic interface of the simulator displays a main picture
that provides the values of major process variables as columns
with indication of alarm status. The main picture also gives an
overview of the components of the plant (Figure 7). Control of
the simulated plant, i.e. feeding the furnace, manipulating the
grate speed, opening air valves, and operating an air preheater,
is performed with a mouse. The trainee has an option to call up
extra information in a small window, or to display trend curves
as a substitute for the main picture. Furthermore, he may
suspend the simulation or stop it at any time.



29

13.2 Fhe

6@ °C _ 93 °¢
) T
FJERN-
UVARME

R
. .3"_.0

q '%Ef
11 RO

<

g b

23
-~

STATUS KURVER NLNRIER STOP FAVSE ki, 2.24

Fig. 7. Screen picture of training simulator for
garbage-burning plant.




30

STAFFY
Scientific stafr

Henning Boje Andersen

Verner Andersen

Poul la Cour Christensen

Gunnar Hovde

Jan Eggert Kofoed

Niels Larsen (until 1 April)

Kurt Lauridsen

Christian Liisberg

Leif Levborg

Finn R. Nielsen

Jette L. Paulsen

Niels Hald Pedersen (from 1 September)
Annelise Mark Pejtersen (on leave until 31 December )
Torben Petersen

Jens Rasmussen

Steen Weber

Postgraduate students
Bent-0le Funch
John Paulin Hansen
Lis Ketscher

Technical Assistant
Erling Johannsen

S8ecretary

Annette Dahl Poulsen



31

PUBLICATIONS

Andersen, V. (1989). Joint European Program on Information
Technology for Decision Support in Emergency Management.
Nuclear Europe, no. 5/6 May/june 1989, pg. 9.

Andersen, V. (1989). Use of Experience from a Nordic Co-operation
in Emergency Management as a Background for a European Co-
operation Developing an Integrated Information System to
Support Complex, Dynamic, Decision Making in Emergency
Management in large Organisations. Rise-M-2788.

Andersen, V. (1989). IT Support for Emergency Management - ISENM.
ESPRIT, Results and Progress of Esprit Projects in 1989,
Office and Business Systems. DG XIII, CEC.

Andersen, V. (1989). Nordisk samarbejde om beslutnings-stette i
katastrofesituationer udvides til europazisk samarbejde inden
for ESPRIT2. VTT Symposium 106, Manniskan i komplexa systen,
VTT, Technical Research Centre of Finland, ESPOO 1989.

Andersen, V. (1989). Nordisk samarbejde om beslutningstagning i
katastrofesituationer udvides til europzisk samarbejde inden
for ESPRIT2. Nordisk manniska-maskinkonferens, Mariehamn,
Aland, 9-11 maj 1989, Manniskan i komplexa system.

Hansen, J.P. (1989). Perspectives on analog interfaces.
Proceedings of the 8'th European Annual Conference on Human
Decision Making and Manual Control. Institute of Automatic
Control Systems, Technical University of Denmark, June 12-
14, 227-247.

Hansen, J.P. (1989). Datamater og dannelse. Dansk Psykolog Nyt,
nr. 18, 43 arg. s 563. :

Hansen, J.P. (1989). Krop og kognition. Dansk Psykolog Nyt, nr.
18, 43 arg. s. 564.

Hansen, J.P. og Barentsen, K.B. (1989) Viden-indhentning og -
modellering: Et nyt arbejdsomridde for psykologer?. Psyke &
Logos v. 9 (no. 2) p. 370-397

Hansson, L.: "PC-spil afslerer hvordan vi bruger hovedet”
Ingenioren 15 (1989) no. 42, p. 24 (In Danish)

Hansson, L.: "Neurale net en genvej til programudvikling”
Ingenioren 15 (1989) no. 42, p 28 (In Danish)



32

Hansson, L.: "Hjernen som forbillede"™ Ingenisren 15 (1989) no.
19, p 12-13 (In Danish)

Lauridsen, K. (1989) Use of a Simulation Model in Testing Control
Equipment for Heating Systers. I: International Symposium on
District Heat Simulation. International Symposium on
District Heat Simulation, Reykjavik, 13-16 Apr. 1989.
(Nordic Council of Ministers Energy Research Cooperation,
Reykjavik, 1989) 9 p.

Pejtersen, A.M. and Goodstein, L.P: Design of Information
Retrieval Systems Based On A Cognitive Work Analysis And
Supported By Icons. In: Proceedings of International
Feuderation of Information Processing. TC9 Computer and
Society, working Group 9.1, Computer and Work: Information
Systems, Work and Organization Design. Berlin 1989.

Pejtersen, A.M.: The "BOOKHOUSE": An Icon based Database System
for Fiction Retrieval in Public Libraries. In: Proceedings
of 7th Nordic Information and Documentation Conference,
Arhus, Denmark. 1989.

Pejtersen, A.M.: A Library System for Information Retrieval based
on a Cognitive Task Analysis and Supported by an Icon Based
Interface. In: ACM, SIGIR Conference Proceedings, Boston.
1989

Pejtersen, A.M.: Information Retrieval with an Icon Based
Interface. In: NORDDATA, Vol. 2, Copenhagen 1989

Pejtersen, A.M.: Modelling Users Needs and Search Strategies as a
basis for System Design. Risgp National Laboratory, Rise-M-
2794 1989

Pejtersen, A.M. and Goodstein, L.P.: The BOOK HOUSE. System
Functionality and Evaluation. Rise¢ National Laboratory,
Riso-M-2793 1989.

Pejtersen, A.M. and Rasmussen, J.R.: Information retrieval in
integrated work stations. In: ICIK 87, International
conference on Information and Knowledge. Proceedings
published by Research 1Institute for Information and
Knowledge. Kanagawa University, 1989.



33

Rasmussen, J.: The role of Error in Organizing Behaviour; Invited
Contribution to the CEC Workshop on Errors in Operation of
Transport Systems; MRC-Applied Psychology Unit, Cambridge
May 1989. To be published in Ergonomics.

Rasmussen, J.: Human Error and the Problem of Causality in
Analysis of Accidents. Invited paper for Royal Society
meeting on Human Factors in High Risk Situations, Lordon,
28-29 June, 1989. To be published in Philosophical
Transactions of Royal Society.

Rasmussen, J.: Some Concepts: A Note for Clarification; In:
Rasmussen, J. and Batstone, R. (Eds): Why do Complex
organizational Systems Fail? Summary Procedings of a Cross
Disciplinary Workshop on "Safety Control and Risk
Management", Washington Dé: World Bank, 19289.

Rasmussen, J.: Critical Issues in Industrial Risk Management;
Invited presentation for Second Japanese conference on
Safety Control and Risk Management, Tokyo, January, 1989.

Rasmussen, J.: Safety Control and Risk Management: Topics for
Cross-Disciplinary Research and Development; In: Rasmussen,
J. and Batstone, R. (Eds.): Why do Complex Organizational
Systems Fail? Summary Procedings of a Cross Disciplinary
Workshop on "Safety Control and Risk Management", Washington
DC: World Bank, 1989.

Rasmussen, J.: Supervisory Control and Risk Management;
Contribution to Festchrift in Honor of Tom Sheridan's 60th
Birthday, Taylor and Francis, in press.

Rasmussen, J. and Batstone, R.: Why do Complex Organizational
Systems Fail? Summary Procedings of a Cross Disciplinary
Workshop on "Safety Control and Risk Management",
washington DC: World Bank, 1989.

Rasmussen, J.: Analysis of Cooperative Work for Information
Systems Design. Invited contribution to FRIEND'21, An
International Conference on Future Interface Systems, Tokyo,
September 1989.

Rasmussen, J., Hovde, G. and Rindom, 0.; Arbejdsanalyse for
Design af Informationssystemer.



34

Rasmussen, J., Pejtersen A.M. and Goodstein, L.: Cognitive
Engineering; Concepts and Applications; to be published by
Wiley.

Rasmussen, J.: Cognitive Work Analysis. Invited Chaucer-Club
Lecture, MRC-Applied Psychology Unit, Cambridge, May 1989.

Rasmussen, J.: Information Technology and Cognitive Work
Analysis. To be published in M. De Montmollin (Ed.):
Intelligence de Tache.

Rasmussen, J., Pejtersen, A.M. and Vicente, K.: Workshop on
Analysis of Cognitive Work and Design of Ecological
Interfaces, HCI'89, International Conference on Human
Computer Interaction, Boston, September 1989.

Rasmussen, J. and Vicente, K.J.: Cognitive Engineering: An
Ecological Frontier; Invited paper, 3'International
Conference on Perception and Action, Oxford University,
Miami, Ohio 1989.



Rise National Laboratory Riso - M - 2869

I:ﬂ!hrlnd swtherls) F

Date April 1990

Departiment or grovp
PROGRESS REPORT

1 January - 31 December 1989 Information Systems Group
INFORMATION SYSTEMS GROUP r

Groups ewn registration number ()}

Preject/contract ne.
Edited by Leif Lsvborg

Pages 23 Tables o Niustrations 7 References i:s.l 87-550-1644-8

The report describes the work of the Information Systems Group at

Rise National Laboratory during 1989. The activities say be classified
as research into human work and cognition, decisiovn support systems,
and process control and process simulation. The report includes a list

of staff members.

Descripters — INIS

COMPUTERIZED SIMULATION; CONTROL; DECISION MAKING; INFORMATION
SYSTEMS; MAN-MACHINE SYSTEMS; PROGRESS REPORT; RESEARCH PROGRAMS;
RISOE NATIONAL LABORATORY

Awsilsble on request from Nise Library, Ries Netiensl Laberstery, (Rise Biblietek, Forsimingscenter Riss),
P.0. Sox 49, DKX-4000 Reskiide, Denmerk.

Tolophone 42 37 12 12, eut. 2200/2200. Telen: 43718, Telolex: 48 78 56 27

R
149500009809




R

Available on exchange from:

Risp Library,

Risg National Laboratory, P.O. Box 49,

DK-4000 Roskilde, Denmark

Phone +45 42 37 12 12, ext. 2268/2269 ISBN 87-550-1644-8
Telex 43 116, Telefax +45 46 75 56 27 ISSN 0418-6435



