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1 Executive Summary 
 
This report describes the outcome of a review of a set models proposed 

as candidates for the joint driver-vehicle-environment (DVE) model to be used 
by AIDE. The review comprised 21 models from a number of fields, and 
spanning a period of almost 30 years.  

The review was carried out using a structured questionnaire, which 
identified twelve essential model features addressing both a scientific and a 
practical perspective.  

A selection was made from the reviewed models using two primary 
criteria: first, that the models should be able to predict performance; second, 
that the models should be able to account for multiple, simultaneous activities. 
Further criteria were that the models should be recursive and that they should 
be capable of describing one or more of the interactions between driver, 
vehicle and environment, or between all three. This reduced the 21 original 
models to a set of six, that all met the established criteria. Each of these was 
further analysed using available source materials. This analysis led to a 
further selection of models that were likely to meet the demands of AIDE. 

The selection resulted in the recommendation of two models, where one 
is suitable for use as a G_DVE (Global DVE) model to support designers to 
predict the behaviour of the joint DVE system, and the other as an E_DVE 
(Embedded DVE) model to be part of an actual AIDE system.  
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2 Joint Driver Vehicle Environment Models 
The purpose of Task 1.1.1 is to provide the basis for Driver-Vehicle-

Environment modelling and, in particular the conceptual and methodological 
basis for representing the functional characteristics of joint driver-vehicle 
systems (that is, systems comprising the vehicle and the driver seen as a 
whole, rather than as two interacting parts). The performance of such a 
system is described relative to the traffic environment, and there is therefore a 
functional boundary between the joint driver-vehicle system on the one hand 
and the environment on the other. This leads to two possible simulation 
architectures. One contains two interacting components, the joint driver-
vehicle system and the environment. Both of these are aggregate rather than 
unitary components. The other contains one aggregate component, the joint 
driver-vehicle-environment system. Traffic research has in the past favoured 
the former solution, but there are good reasons to consider the second 
solution instead, not least because the electronic environment will play a more 
significant role in driving in the future. 

2.1 Background  
A model is defined by Webster as "anything of a particular form, shape, 

size, quantity, construction, etc., intended for imitation." The basic feature of a 
model is that it represents a selected set of characteristics of something, 
which we may refer to as a target or object system. The nature of these 
characteristics to a large extent defines the nature of the model. A model of 
the brain could, for instance, be something which is similar in appearance to 
the brain (once it has been removed from the skull). In this case the nature of 
the material is important whereas the functional aspects are not: a bowl of 
cold porridge might therefore serve well as a model. Or the model could be 
something which is similar in function on the level of individual neurons and 
synaptic connections. In this case the functioning is important whereas the 
material is not: a computer model or a set of differential equations might 
therefore suffice. This concern is reflected in the definition of a model as: 

"A machine, or a program, or a set of mathematical relations whose 
response to appropriate inputs approximates to that of an actual 
system."   
(Meetham & Hudson, 1969, p. 679) 
 
In the case of the modelling of driving performance, function is more 

important than structure. We can observe how drivers perform and 
(sometimes) deduce how they think, but we can only guess the true nature of 
‘cognition in the mind’, i.e., how the control of driving takes place in the brain. 
If the correspondence between a model's input/output is the same as for the 
target system then the model is said to be isomorphic to the target system. 
Formally speaking, the representations of two systems are isomorphic if one 
can convert by a one-one transformation of the states (input and output) of the 
one into those of the other (Ashby, 1956, p. 97). In most cases we are, 
however, only interested in a representation of a reduced or selected set of 
characteristics of a target system which we want to model such that the 
responses of the model and the responses of the target system to appropriate 
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inputs are sufficiently similar for the purpose. We can therefore define a model 
as a representation (of a target system) which is isomorphic to a 
homomorphism of the target system. (To be even less strict, the definition 
could be that a homomorphism of the model is isomorphic to a 
homomorphism of the target system. This would emphasize that the 
comparison takes place through a common intermediate level of 
representation. Clearly, the closer the homomorphisms are to an 
isomorphism, the more realistic the models are.) 

In the case of driving, the target system is driving behaviour, i.e., the 
performance of driving-vehicle systems in the traffic environment. It would be 
legitimate to focus on the performance of the driver-vehicle system per se, 
and to consider the traffic environment only as a context. Such an approach 
might be warranted for studies of individual driving behaviour, as is typically 
the case for studies of single variables (time-to-line crossing, following 
distance, drowsiness, etc.). For the purpose of the AIDE project, the object of 
study, and therefore the target system, is not just the single driver vis-à-vis the 
vehicle, but multiple driver-vehicle systems, hence the total driver-vehicle-
environment (DVE) system. The reason is that the actions – and reactions – 
of driver A depend on the actions – and reactions – of driver B, and vice 
versa. Risk, for instance, cannot be understood in relation to a single driver-
vehicle system but must consider all the driver-vehicle systems that affect 
each other in a specific situation, hence the driver-vehicle-environment 
system as such. Indeed, the functioning and effect of specific ADAS and IVIS 
systems only become meaningful when seen in the larger context. 

2.2 Conceptual Model and simulation Model 
In order to be able to address the issues emanating from the total driver-

vehicle-environment system, the AIDE project needs to consider two types of 
models, as shown in Figure 1. One is the conceptual model of the target 
system, i.e., the succinct representation of the essential features of the target 
system that serves the purpose of description, analysis, and evaluation of 
proposed solutions as part of their development. This model is the subject of 
the current report. The other is the implementation, as a simulation model, of 
the conceptual model. The implementation cannot for practical reasons be an 
isomorphism of the conceptual model, just as that cannot be an isomorphism 
of the target system, but must instead be a representation and implementation 
of the essential features of the former. The simulation model is the subject of 
the deliverable D1.1.1b. Figure 1 therefore also defines the relation between 
the conceptual DVE model and the simulation model. 
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Level of conceptual 
model (micro-

macro?)

Conceptual 
model

Simulation 
model

Target system Essential 
features

Homomorphism of 
target system

Homomorphism of 
conceptual model

Essential 
features

Model architecture, 
variables, parameters  

Figure 1: Relation between target system and models. 

2.3 Micro-cognition and Macro-cognition 
When it comes to the level of representation used for the conceptual 

model, an important distinction is between micro- and macro-cognition (e.g., 
Cacciabue & Hollnagel, 1995; Klein et al., 2003). Micro-cognition refers to the 
detailed theoretical accounts of how cognition takes place in the human mind, 
and is concerned with the building of theories for specific phenomena and 
correlating the details of the theories with available empirical and 
experimental evidence. Typical examples of micro-cognition are studies of 
human memory, of problem solving in confined environments, of learning and 
forgetting in specific tasks, of language understanding, and so on. Many of the 
problems that are investigated are real in the sense that they correspond to 
problems that one may find in real-life situations - at least by name. But when 
they are studied in terms of micro-cognition the emphasis is more on 
experimental control than on external validity, on predictability within a narrow 
paradigm rather than on regularity across conditions and on developing 
models or theories that go in depth rather than in breadth. Micro-cognition 
relinquishes the coupling between the phenomenon and the real context to 
the advantage of the coupling with the underlying theory or model. 

Macro-cognition refers to the study of the role of cognition in realistic 
tasks and rarely, if ever, looks at phenomena that take place exclusively 
within the human mind or without overt interaction. It is thus more concerned 
with human performance under actual working conditions than with controlled 
experiments. Typical examples of macro-cognition are diagnosis, controlling 
an industrial process, landing an aircraft, writing a program, designing a 
house, planning a mission, and so forth. (Some phenomena may, of course, 
belong to both categories. Examples are problem solving, decision making, 
communication, information retrieval, and so on. But if they are treated as 
macro-cognition the interest is more on how they are performed and how well 
they serve to achieve their goals than on the details of what goes on in the 
mind while they are performed.) 

The modelling and simulation of cognition should not be done for the 
purpose of studying cognition in itself, but rather for the purpose of studying 
the kinds of performance where cognition plays a significant part. The relevant 
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occurrences are those that manifest themselves in overt and observable 
performance, rather than those that only take place in the mind of the agent. 
The difference between modelling micro- and macro-cognition can also be 
described as whether the reference is to empirical or theoretical knowledge, 
cf. Figure 2. In the first case the modelling or simulation corresponds to the 
dominant relations that are found in the empirical knowledge - which in turn is 
based on the regularity of the work environment (cf. also the notion of 
requisite variety in Ashby, 1956). In the second case the modelling or 
simulation corresponds to the required relations that are derived from the 
underlying theory - which in its turn is based on the ontology of cognition. 
There should, hopefully, be a substantial correspondence between the 
empirical knowledge and the theories of cognition, hence also between the 
dominant relations and the required relations. If this correspondence is 
insufficient, something is definitely wrong. Yet in most cases it is safer to base 
the modelling or simulation on the dominant relations based on actual 
findings; theories may come and go, but the regularities and constraints of the 
real world are less likely to change suddenly. 

Simulation of 
cognition

Empirical 
knowledge 

(experience)

Regularity of 
work 

environment

Required 
relations

Theories / 
models of 
cognition

Ontology

?

?

Simulation of 
cognition

corresponds to corresponds to

are derived fromare derived from

are based onare based on

 
Figure 2: Origins of macro- and micro-cognition. 

2.4 Model Selection 
In accordance with the above line of reasoning, this task looked at a 

representative set of models which comprised several subsets, namely driver 
models, driver-vehicle models, and driver-vehicle-environment models. 
Altogether 22 models were identified, with different pedigrees. Not all models 
had their origin in traffic research, but emanated from areas as diverse as 
artificial intelligence, aviation, probabilistic risk assessment, system safety 
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analysis, and human performances in working contexts – in addition to 
various types of traffic research and driver behaviour. 

The models were culled from proposals emanating from the participants 
in AIDE SP1, and included models they themselves had direct experience 
with as well as models they had knowledge of. Considering that the 
participants by themselves represent the leading European countries, of 
which only one is English speaking, and that several of them have extensive 
contacts with traffic researchers worldwide, the proposed models can 
reasonably be taken as representative of such developments internationally. 
Indeed, if some models have been missed it is only because knowledge of 
them has not yet been dispersed in the international research community. 

As a basis for reviewing the models, a comprehensive evaluation form 
was constructed. Both the identification of candidate models, the development 
of the evaluation form, and the evaluation itself was accomplished by the 
members of SP1, WP1 at large.  

The review aimed at defining the main user requirements as well as the 
scope and variety of models that have been developed in the past, thereby 
leading to a small set of candidate models for the final “reference model of 
DVE” (Driver-Vehicle-Environment) (Task 1.1.2).  

During the initial phases of work it was agreed that issues of Human 
Centred Design (HCD) did not warrant specific treatment, as it would be a 
necessary condition of any assessment and design approach. Therefore, no 
specific reference is made to HCD approaches in this deliverable. This 
deliverable, D1.1.1.a, instead only address models that are deemed as being 
relevant to the design of ADAS (Advanced Driver Assistance Systems) and 
IVIS (In Vehicle Information Systems) systems. It is complemented by 
Deliverable D1.1.1b, which reports the requirements for DVE modelling, 
especially from what concerns the real-time implementation in the new AIDE 
system.  

Deliverables D1.1.1.a and D1.1.1b will together with the work performed 
in Task 1.2.1, lead to a number of tables that will characterise the Joint DVE 
model to be utilised as reference in AIDE for representing the process of 
interaction and behaviour of driver (Task 1.1.2). 

2.5 Candidate Models (Initial Set) 
Altogether 21 models were identified and evaluated. A brief 

characterisation of each model is provided below. The order is strictly 
alphabetical according to the model’s name. (Note that in some cases the 
name is just a description of the model, whereas in other cases it is a proper 
name.)  

One model, the DYLAM, was not included in the review. Although it 
proposes a general simulation architecture that has been very influential, it 
was noted that DYLAM model was not a DVE model but a System 
Management model originally developed to evaluate time dependent 
behaviour of systems with well-defined boundary conditions and component 
failure modes. DYLAM offers the logical structuring of the dynamic change of 
state of each component of the interaction separately (namely the D, V and E, 
in our case) but does not consider the integration of the different components, 
nor the synchronisation issue that pertains to a simulation process of a DVE 
interaction 
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Model number and name: 1 Adaptive Cruise Control Field Test 

Developer(s) [place or persons] 
Paul Fancher, Robert Ervin, Jim Sayer, Michael Hagan, Scott 
Bogard, Zevi Bareket, Mary Mefford, and Jim Haugen, UMTRI, 
USA 

Primary references Intelligent Cruise Control Field Operational Test (Final report), 
UMTRI, 1998 

URL http://www.itsdocs.fhwa.dot.gov/jpodocs/repts_te/6y501!.pdf

 
Model number and name: 2 Behavioural adaptation and adaptive cruise control 

Developer(s) [place or persons] Heather Parker, Christina Rudin-Brown, and Alice Malisia, 
Transport Canada, Canada. 

Primary references Behavioural adaptation and adaptive cruise control. Technical 
Memorandum, TME 2003-01, Transport Canada. 

URL N/A 

 
Model number and name: 3 Car following behaviour 
Developer(s) [place or persons] Farida Saad and Bernard Schnetzler, INRETS, France 

Primary references 
A conceptual model of driver behaviour in car-following situation 
when driving on motorway, Report of convention, 
INRETS/DRAST, October 1994 

URL N/A 

 
Model number and name: 4 COCOM / ECOM 
Developer(s) [place or persons] E. Hollnagel 

Primary references 
Hollnagel, E., Nåbo, A. & Lau, I. (2003). A systemic model for 
Driver-in-Control.. Park City, UT: Public Policy Center, 
University of Iowa. 

URL www.ida.liu.se/~eriho 

 
Model number and name: 5 COSIMO 
Developer(s) [place or persons] Cacciabue, P.C. et al.  

Primary references 

Cacciabue, P. C., F. Decortis, B. Drozdowicz, M. Masson, and 
J. P. Nordvik (1992). COSIMO: A Cognitive Simulation Model of 
Human Decision Making and Behaviour in Accident 
Management of Complex Plants. IEEE Transaction on Systems, 
Man and Cybernetics, IEEE-SMC, 22 (5), 1058-1074 

URL N/A 

 
Model number and name: 6 Driver behaviour model 
Developer(s) [place or persons]  

Primary references 
Michon, J. A. (General Motors symposium series). (1985). A 
critical view of driver behaviour models: what do we know, what 
should we do?. Warren, MI: 

URL N/AN/A 

 

 

http://www.itsdocs.fhwa.dot.gov/jpodocs/repts_te/6y501!.pdf
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Model number and name: 7 Driver steering control 
Developer(s) [place or persons]  

Primary references 
McRuer, D. T., Allen, R. W., Weir, D. H. & Klein, R. H. (1977). 
New results in driver steering control. Human Factors, 19, 381-
397 

URL N/A 

 
Model number and name: 8 Driving with intelligent vehicles 
Developer(s) [place or persons] Marika Hoedemaeker, Delft University, The Netherlands 

Primary references 
Driving with intelligent vehicles – driving behaviour with 
Adaptive Cruise Control and the acceptance by individual 
drivers. PhD thesis, Delft University, The Netherlands, 1999. 

URL N/A 

 
Model number and name: 9 Fallible Machine 
Developer(s) [place or persons] Reason J. 

Primary references 

Reason, J. (1986). Recurrent errors in process environments: 
some implications for the design of Intelligent Decision Support 
Systems. In E. Hollnagel, G. Mancini and D. D. Woods (Eds.), 
Intelligent Decision Support in Process Environment. NATO ASI 
Series, Springer-Verlag, Berlin, FRG, 1986. pp. 255-270 
Reason, J. (1987). Generic Error Modelling System (GEMS): A 
cognitive framework for locating common human error forms. In 
J. Rasmussen, K. Duncan and J. Leplat (Eds.), New technology 
and human error. J. Wiley, London, UK. pp. 63-83. 
Reason, J. (1990). Human Error. Cambridge University Press, 
Cambridge, UK. 

URL N/A 

 
Model number and name: 10 Integrated driver model 
Developer(s) [place or persons] Dario Salvucci and coworkers 

Primary references 

Salvucci, D. D. (2001). Predicting the effects of in-car interface 
use on driver performance: An integrated model approach. 
International Journal of Human-Computer Studies, 55, 85-107. 
[description of the interface-use part of the model] 
Salvucci, D. D., Boer, E. R. & Liu, A. (2001). Toward an 
integrated model of driver behavior in a cognitive architecture. 
Transportation Research Record, No. 1779. [description of the 
driver model] 

Kushleyeva, Y., Salvucci, D. D.,  & Lee, F. J. (2004).  
Deciding When to Switch Tasks in Time-Critical Multitasking. In 
Proceedings of the Sixth International Conference on Cognitive 
Modeling. [task switching, when] 

Salvucci, D. D., Kushleyeva, Y. & Lee, F. J. (2004). 
Toward an ACT-R General Executive for Human Multitasking. In 
Proceedings of the Sixth International Conference on Cognitive 
Modeling. [task switching, which goals] 

URL N/A 

 
Model number and name: 11 Intelligent Speed Adaptation 
Developer(s) [place or persons] Samantha Comte, Leeds University, UK 

Primary references 
Intelligent speed adaptation: evaluating the possible effects of 
an innovative speed management system on driver behaviour 
and road safety, PhD thesis, Leeds University, UK 

URL N/A 
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Model number and name: 12 IVIS DEMAnD 
Developer(s) [place or persons] ICCS 

Primary references 

The goal of intelligent transportation systems, in particular in-
vehicle information systems (IVIS), is to increase the mobility, 
improve the efficiency, and increase the safety of the motoring 
public. To achieve this goal, IVIS must be designed according to 
good human factors principles which consider the capabilities 
and limitations of the operators of these systems. Introduction of 
in-vehicle information systems should have minimal impact on 
driving performance and should, whenever possible, improve 
driver performance. Some of the design challenges that must be 
addressed are: the information density displayed to the driver; 
the lack of symbol or language consistency and understanding 
by the driver; the prioritization of information displayed to the 
driver; and the lack of a standard user interface for the driver. 

URL angelos@esd.ece.ntua.gr , zoi@esd.ece.ntua.gr 

 
Model number and name: 13 In-vehicle speed adaptation 
Developer(s) [place or persons] Magnus Hjalmdahl, Lund University, Sweden 

Primary references In-vehicle speed adaptation on the effectiveness of a voluntary 
system, PhD thesis, Lund University, Sweden 

URL N/A 

 
Model number and name: 14 MIDAS 
Developer(s) [place or persons] Corker, K. 

Primary references 

Corker, K. M., and B. Smith (1993). An architecture and 
modeling for cognitive engineering simulation analysis: 
application to advanced aviation analysis. AAIA Conference on 
Computing in Aerospace, San Diego, CA. 
Corker, K. M., and G. M. Pisanich (1995). Analysis and 
modelling of flight crew performance in automated air traffic 
management systems. Proceedings 6th IFAC/IFIP/IFORS/IEA 
Symposium on Analysis, Design and Evaluation of Man-
Machine Systems, Cambridge, MA, 27-29 June. pp. 629-634. 

URL N/A 

 
Model number and name: 15 Multiple resources Theory 
Developer(s) [place or persons] C.D. Wickens 

Primary references 
Wickens, C.D. (2002). Multiple resources and performance 
prediction. Theoretical Issues in Ergonomics Science, 3, 159-
177 

URL N/A 

 
Model number and name: 16 PROCRU 
Developer(s) [place or persons] Baron, S. 

Primary references 
Baron, S., G. Zacharias, R. Muralidharan, and R. Lancraft 
(1980). PROCRU: a model for analyzing flight crew procedures 
in approach to landing. NASA CR-152397. 

URL N/A 
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Model number and name: 17 Psychological model of the driver 
Developer(s) [place or persons] Neville Stanton and Mark Young, Brunel University, UK 

Primary references 
Developing a psychological model of the driver. Paper 
presented at the 11th Seminar of Behavioural Research in Road 
Safety, Department for Transport, UK 

URL http://www.dft.gov.uk/stellent/groups/dft_rdsafety/documents/pa
ge/dft_rdsafety_504574-11.hcsp#P3121_289494 

 
Model number and name: 18 RMC/ PIPE 
Developer(s) [place or persons] Cacciabue, P. C. et al. 

Primary references 

Cacciabue, P. C. (1998). Modelling and Simulation of Human 
Behaviour in System Control. Springer-Verlag, London, UK. 
Cacciabue, P. C., Mauri, C., and Owen, D., (2003). 
Development of a Model and Simulation of Aviation 
Maintenance Technician Task Performance. To appear in Int. 
Journal of Cognition Technology and Work , IJ-CTW. Springer-
Verlag, London. 

URL N/A 

 
Model number and name: 19 SHELL model 
Developer(s) [place or persons] Edwards, E., Hawkins, F.H., and other authors  

Primary references 
Edwards, E. (1972). Man and Machine: systems for safety. In 
Proceedings of British Airline Pilots Association Technical 
Symposium. British Airline Pilots Association, London. pp 21-36

URL N/A 

 
Model number and name: 20 Supervisory Control Paradigm  
Developer(s) [place or persons] Sheridan, T. 

Primary references 

Sheridan, T. B. (1992). Telerobotics, Automation and Human 
Supervisory Control. The MIT Press, Cambridge, MA. 
Sheridan, T. B. (1999). Human supervisory control. In: 
Handbook of Systems Engineering and Management (A.P. 
Sage and W.B. Rouse Eds.), pp. 591-628. J. Wiley & Sons, 
New York, USA. 
 

URL N/A 

 
Model number and name: 21 System Response Generator (SRG) 
Developer(s) [place or persons] Hollnagel, E. & Cacciabue P. C. (inter alia) 

Primary references 

Kjær-Hansen, J., Cacciabue, P. C. & Hollnagel, E. A system 
response generator for human-machine interaction analysis. 
11th European Annual Conference on Human decision Making 
and Manual Control, Valenciennes, France, 17-19 November, 
1992 

URL N/A 

 

2.6 Evaluation Criteria 
Based on the current understanding of the needs of a DVE model for the 

AIDE project, a number of primary review or evaluation criteria were agreed 
upon. The following Standpoints represent the basic elements on which to 
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compare the models that exist in the literature and develop/select the most 
appropriate model for DVE simulation within the AIDE project. 

 
• The DVE model must be able to predict performance. In particular, it 

must be able to predict the following: 
• The behaviour / performance of the joint DVE system and the 

consequences of the DVE Interaction. 
• The Driver behaviour at a macro-cognitive level. This means that 

we will be concerned with the outcome of cognitive functions rather 
than the hypothetical micro-processes that may happen in the 
human brain, hence with events at the level of seconds rather than 
milliseconds. 

• The dependencies (functional couplings) and interactions between 
environment and vehicle. 

• The models must be able to account for multiple, simultaneous 
activities. Driving is itself a composite activity, and the development of 
new technologies and assistance systems makes this aspect even more 
important. It is, indeed, the need to pay attention to several things at the 
same time that in many ways creates the problems of driving. It is 
therefore essential that the DVE model is able to describe how this is 
done.  
• The DVE model should be able to represent the Driver’s 

interpretation of the system performance and vice-versa. 
• The DVE model should enable prediction of performance and 

responses of all components of the model, i.e. the Driver, the 
Vehicle and the Environment. 

 
The detailed review / evaluation criteria are listed below. Each criterion is 

explained by a short comment, when necessary. The criteria were presented 
in as a questionnaire that was used during the evaluation. 

 
Criterion Comment 
Is model recursive A model is recursive if it is applies the same principles of 

analysis at all levels of descriptions. A model that is not 
recursive invokes different concepts at different levels. 

Does model describe one or 
more of the following 
interactions  

Between Driver and Vehicle? Between Driver and Environment?
Between Vehicle and Environment? Between all three (D, V, 
E)? 

Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

A DVE model should offer a balanced approach to the 
modelling of the D, V, and E components. Each component 
should be represented in its own right rather than as a set of 
input parameters to another component. 

Does the model include an 
explicit description of 

The Driver? The Vehicle? The Environment? 

Does the model account for 
driver look head (anticipation)? 

The model should be able to account for the anticipatory nature 
of human performance. A dynamic model must also have the 
ability to handle time, cf. below. 

Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

The model should go beyond a traditional event-response 
(processing) model, hence be able to describe how multiple, 
simultaneous lines of events are organised and how they 
determine behaviour. 
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Does the model account for 
performance variability / 
deviations? 

The model should be able to account for human performance 
deviations, either as an emergent feature or as by referring to 
specific categories of performance failure (“error”). 

Does the model include 
categories for performance 
deviations? 

Does the model comprise a specific set of failure categories or a 
classification scheme. 

Performance limitations of 
model  

Which are the limiting conditions of the model in terms of 
processes such as decision making, dynamic configuration, time 
and processes, etc. 

Critical Time Framework The standard time frame of a simulation that can be handled by 
the model in terms of duration of simulation and size of time 
steps. A related issue is whether the model is able to represent 
dynamic events at all. 

Is the model primarily 
developed for 

Analysis? Prediction? Both? 

Can the model use data from 
past events/accidents? 

The model should be able to account for 
retrospective/prospective interaction and connection, hence be 
applicable to either type of analysis. 

Does the model include any of 
the following functions / states? 

Learning? Situation assessment? Control modes? Perception? 
Interpretation? Planning? Execution? Behavioural adaptation? 
Workload? Risk perception? 

Learning The model should be able to consider variables and parameters 
that affect behaviour, as well as the specific environment and 
machine (vehicle) variables that affect behaviour. Long term 
behavioural adaptation and effects are also relevant. 
The model should accounts for high level processes, such as 
Learning, Comprehension, Situation Assessment, Control, etc. 
as well as for basic cognitive functions, such as perception, 
interpretation, etc. Execution is included in this list. 
Multiple/parallel Task performance Type of Task modelled 
The model should be able to use task analysis as inputs and 
also to represent tasks structures 

Type of simulation (if any) If the model is supported by a “simulation”, then it is necessary 
to describe which type of simulation approach is considered. 

Simulation approach Examples: logical, symbolic, mathematical, and/or numerical. 
Input-Output characteristics What are the input-output variables of the model? What is the 

method of synchronization among model components and 
external data sources, e.g. synchronous, time tagged, 
asynchronous, etc.?  

Software requirements  Which requirements are associated with the software that 
supports the simulation? 

Hardware requirements  Which type of hardware can accommodate the simulation? 
 

3 Review Outcome 
In order to make the review manageable in terms of time and resources, 

it was performed as a detailed analysis of a restricted number of models 
rather than a shallow review of a large number of models. Each model was 
assessed using the criteria described above. The outcome of the review is 
reproduced in Table 1 and Table 2 below. The following legend applies: 

 
Y  Yes 
N  No 
?  Uncertain, or no information available 
/   Not applicable 
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In many cases comments were provided to explain the ratings. These 
comments are reproduced as endnotes for each table. 

Table 1: Review summary for models 1-11. 

Model number 1 2 3 4 5 6 7 8 9 10 11 
Is model recursive ? N1 ?2 ?3 N N N ? N Y4 ?5

Does model describe one or more 
of the following interactions 

     6      

Between Driver and Vehicle? Y Y Y Y Y Y Y Y Y Y Y 
Between Driver and Environment? Y Y N Y Y Y Y7 Y Y Y8 Y 
Between Vehicle and 
Environment? 

Y Y Y Y N Y Y9 Y N N Y 

Between all three (D, V, E)? Y Y N Y N Y Y Y N N Y 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

?10 Y11 N12 Y13 N N N ?14 N15 ? ?16

Does the model include an explicit 
description of 

   17        

The Driver? Y Y Y Y Y18 Y Y Y Y Y Y 
The Vehicle? Y Y N Y N N Y Y N N Y 
The Environment? Y Y Y Y N N N Y N N Y 
Does the model account for driver 
look head (anticipation)? 

Y19 Y20 Y21 Y22 Y23 Y24 Y ? Y25 ?26 Y 

Does the model account for 
multiple and simultaneously lines 
of event (dynamics)? 

? Y27 Y28 Y29 N30 Y31 Y ? N (Y)32 ? 

Does the model account for 
performance variability / 
deviations? 

? Y Y33 Y34 Y Y35 N Y36 Y Y37 Y 

Does the model include categories 
for performance deviations? 

? Y38 ?39 ?40 Y41 N N42 ?43 Y44 ?45 Y46

Performance limitations of model  ?47 ? ?48 Y49 Y50 ?51 ?52 ? Y53 Y54 ? 
Critical Time Framework N ? ? Y55 Y56 ?57 ? N Y Y58 ? 
Is the model primarily developed 
for 

     59      

Analysis N Y Y Y Y V N Y Y Y Y 
Prediction ? Y Y Y Y V Y Y Y Y Y 
Both N Y Y Y Y V N Y Y Y Y 
Can the model use data from past 
events/accidents? 

N N ?60 Y61 Y N N ?62 Y N ?63

Does the model include any of the 
following functions / states? 

64  65   66 67     

Learning Y Y ? ? Y N Y68 Y Y N Y 
Situation assessment Y Y Y Y Y Y N Y Y Y Y 
Control Modes Y ? Y Y N Y N ? N ? ? 
Perception Y Y Y Y Y Y N Y Y Y Y 
Interpretation ? Y Y Y Y Y N Y Y Y Y 
Planning ? ? Y Y Y69 Y N Y Y Y ? 
Execution Y Y Y Y Y Y N Y Y Y Y 
Behavioural adaptation Y Y Y Y Y70 Y Y Y Y71 N Y 
Workload Y Y ? Y N N N Y N Y72 Y 
Risk Perception Y Y Y Y N Y N Y N N Y 
Type of Task modelled N Y73 Y74 Y75 Y76 Y77 N Y78 Y79 Y80 / 
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Model number 1 2 3 4 5 6 7 8 9 10 11 
Multiple/parallel Task performance / Y81 ? Y82 Y ? N Y83 N Y84 / 
Type of simulation (if any) ? ? ? ? Y ? Y85 ? N Y ? 
Simulation approach ? ? ? ? Y86 ?87 N88 ? N Y89 ? 
Input-Output characteristics Y90 Y91 Y92 Y93 Y94 Y95 Y96 Y97 N ? Y98

Software requirements  N N N N Y99 ? ? N N Y100 N 
Hardware requirements  N N N N101 Y102 ? ? N N Y103 N 
Additional information            

 
 

Table 2: Review summary for models 12-21. 

Model number 12 13 14 15 16 17 18 19 20 21 
Is model recursive Y104 ?105 Y Y106 Y ?107 Y Y Y Y108

Does model describe one or more of 
the following interactions 

          

Between Driver and Vehicle? Y Y Y Y Y Y Y Y N Y 
Between Driver and Environment? ? Y Y Y N Y Y Y N Y 
Between Vehicle and Environment? ? Y N M N Y Y Y N Y 
Between all three (D, V, E)? ? Y N N N Y Y Y N Y 
Is the model is able to describe links 
with other DVE models, hence to 
represent traffic dynamics? 

? ?109 N ? N ?110 N Y111 N N 

Does the model include an explicit 
description of 

          

The Driver? Y Y Y Y Y Y Y N Y N 
The Vehicle? Y Y Y N N Y N N N N 
The Environment? ? Y Y N N Y N N N N 
Does the model account for driver 
look head (anticipation)? 

Y Y N N Y Y112 Y N Y113 Y 

Does the model account for multiple 
and simultaneously lines of event 
(dynamics)? 

Y114 ? Y Y115 Y ?116 N N117 N Y 

Does the model account for 
performance variability / deviations? 

Y Y Y Y Y Y118 Y119 Y120 N Y 

Does the model include categories 
for performance deviations? 

Y ? Y ?121 Y122 N123 Y Y124 N Y 

Performance limitations of model  ? ? ? Y125 Y126 ? ?127 N ?128 Y129

Critical Time Framework ? ? N ? Y130 ? N N131 N Y 
Is the model primarily developed for           
Analysis Y Y Y Y Y Y Y Y Y Y 
Prediction Y Y Y Y Y Y Y N Y Y 
Both Y Y Y ? Y Y Y N Y Y 
Can the model use data from past 
events/accidents? 

?132 ?133 Y Y Y Y134 Y Y Y Y 

Does the model include any of the 
following functions / states? 

135  136     137 138 139

Learning ? Y N ? N ? Y N Y N 
Situation assessment Y Y Y Y Y Y Y N Y N 
Control Modes Y ? Y ? Y Y N N Y N 
Perception ? Y Y Y Y Y Y N Y N 
Interpretation ? ? Y Y Y ? Y N Y N 
Planning Y Y Y N Y ? Y N Y N 
Execution Y Y Y Y Y Y Y N Y N 
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Model number 12 13 14 15 16 17 18 19 20 21 
Behavioural adaptation Y Y N N N Y N N Y N 
Workload Y Y N Y N Y N N N N 
Risk Perception ? Y N N N Y N N N N 
Type of Task modelled ? N Y140 Y141 Y142 N Y143 N Y144 ? 
Multiple/parallel Task performance ? / N Y Y / N N N ? 
Type of simulation (if any) ? ? Y145 N146 Y ? Y147 N N Y 
Simulation approach ? ? Y148 N149 Y150 ? Y151 N ? ? 
Input-Output characteristics ? Y152 ? Y153 Y154 Y155 Y156 ? ?157 Y158

Software requirements  ? N ? ? Y159 N N160 ? N Y 
Hardware requirements  ? N ? ? Y161 N Y162 ? N ?163

Additional information        164   
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4 Model selection based on review outcome 
The results of the evaluation were first compared to the main criteria 

described above, i.e., that the models should be able to predict performance 
(“Does the model account for driver look head (anticipation)?”) and (“Is the 
model developed for prediction?”), and that the model should be able to 
account for multiple, simultaneous activities. From an implementation 
perspective, it was also required that the model should be recursive. Using 
these criteria, the set of models was reduced to the following: 

 
Model number and name: 1 Adaptive Cruise Control Field Test 
Model number and name: 3 Car following behaviour 
Model number and name: 4 COCOM / ECOM 
Model number and name: 8 Driving with intelligent vehicles 
Model number and name: 11 Intelligent Speed Adaptation 
Model number and name: 12 IVIS DEMAnD 
Model number and name: 13 In-vehicle speed adaptation 
Model number and name: 17 Psychological model of the driver 
Model number and name: 21 System Response Generator (SRG) 

 
In order further to limit the set of candidates, models that could not 

describe one or more of the interactions between D, V, and E, or between all 
three (D, V, E) were excluded. So were models that were deemed unable to 
describe links with other DVE models, hence to represent traffic dynamics. 

 
Model number and name: 1 Adaptive Cruise Control Field Test 
Model number and name: 4 COCOM / ECOM 
Model number and name: 8 Driving with intelligent vehicles 
Model number and name: 11 Intelligent Speed Adaptation 
Model number and name: 12 IVIS DEMAnD 
Model number and name: 17 Psychological model of the driver 

 
Each of the six models were investigated in further detail. This yielded 

the following results. 
 

• Model 1 - Adaptive Cruise Control Field Test. The reference document 
describes a Field Operational Test (FOT) but does not present a model. 
Indeed, the report notes that “… the naturalistic features of this FOT 
have provided the opportunity to investigate and create mental images 
(models) of how the driver’s cognitive skills, rules, and knowledge 
processes influence manual, CCC, and ACC driving. However, there is 
no direct method for measuring how a driver’s cognitive processes are 
functioning —at best one can only infer what drivers are thinking by 
examining objective data revealing what the drivers did and by 
interpreting subjective data covering driver opinions.” There is therefore 
no need to consider this candidate further. 

• Model 4 – COCOM/ECOM (Contextual Control Model / Extended Control 
Model). The reference document explains that this is “a qualitative model 
for Driver-in-Control (DiC) based on the principles of cognitive systems 
engineering. The model describes driving in terms of multiple, 
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simultaneous control loops with the joint driver-vehicle system (JVDS) as 
a unit. This provides the capability to explain how disturbances may 
propagate between control levels. The model also enables new functions 
to be evaluated at the specific level they are aimed, rather than by their 
effects on global driving performance.” ECOM has not been developed to 
address a specific type of driving task but to provide an overall 
framework for describing how drivers can maintain control of their driving 
under different conditions, focusing on short term as well as long term 
goals and criteria. It can therefore subsume several of the issues 
described by the more detailed models. This model consequently 
warrants further consideration. 

• Model 8 - Driving with intelligent vehicles. For this model the original 
reference (a Ph.D. Thesis) was not accessible at the time of writing. The 
work appears to be a descriptive analysis of two simulator based 
experiments, in which the acceptance and usage of ACC were 
investigated. It is therefore not known whether it actually includes a 
description of a model of the driver (D), apart from the drivers’ mental 
model of Adaptive Cruise Control, the vehicle (V) or the environment (E). 
It is, however, unlikely that this model will be sufficient for the purposes 
of AIDE, and it is therefore not considered further.  

• Model 11 – Intelligent Speed Adaptation. This appears to be similar to 
Model 8, with the focus being on Intelligent Speed Adaptation (ISA). For 
this model the original reference (also a Ph.D. Thesis) was not 
accessible at the time of writing. The work investigates the introduction of 
ISA in various configurations, and is basically a descriptive analysis. 
There is some reference to micro-simulation models, but not to DVE 
models of the kind considered here. It is therefore unlikely that this model 
will be sufficient for the purposes of AIDE, and it is therefore not 
considered further. 

• Model 12 – IVIS DEMAnD. This is a system developed at the Virginia 
Tech Transportation Institute. The full title is “In-Vehicle Information 
System Design Evaluation and Model of Attentional Demand”. It is 
implemented as a Windows program and the behavioural model 
comprises five driver demand resources: Visual, Auditory, Supplemental 
Information Processing, Manual, and Speech. The model is based on the 
attention resource demands that the analyzed IVIS design imposes on 
the driver while the driver is performing the IVIS task while driving It is 
intended to be used by a designer, who inputs information about an IVIS 
design into the IVIS DEMAnD program. From the information provided, 
the program indicates whether the IVIS will affect the driving task. Based 
on the IVIS DEMAnD output, the designer can then improve the design 
so that the driving task is minimally affected. Although it focuses on 
attentional demand rather than driving behaviour as such, the model 
clearly warrants further scrutiny.  

• Model 17 – Psychological model of the driver. This model was developed 
as part of the study of the effects of Adaptive Cruise Control. The model 
in question is, however, a structural equation which tries to account for 
the effects of situational awareness, mental workload, driver stress, locus 
of control and trust in ACC operation. It is clearly not intended as a 
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simulation model as though of by the AIDE project, and is will therefore 
not be considered further. 
 

4.1 Conclusions 
A conclusion from this evaluation is that two models remain as 

candidates for use in AIDE, the COCOM/ECOM model and the IVIS DEMAnD 
model. The former is based on state-of-the-art principles in cognitive 
engineering, but has only been implemented in part as small prototypes. The 
latter is a specific design support tool, that has been fully implemented.  

In relation to the objectives of having both a G_DVE (Global DVE) model 
that will support designers to predict the behaviour of the joint DVE system 
and an E_DVE (Embedded DVE) model that can be part of an actual AIDE 
system for real-time response and continuous adaptation, the two models 
appear to be reasonable candidates. The COCOM/ECOM could possibly 
serve as the starting point for developing the G_DVE, while IVIS DEMAnD 
could possibly serve as the starting point for developing the E_DVE. The 
model it uses is, however, focused exclusively on driver attention, and 
therefore by itself of too limited a scope to serve directly as a component of 
the DVE model. 
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1  This work reveals relationships between a range of variables based on a field trial on Adaptive Cruise 

Control. 

2  This qualitative model defines driver behaviour in car-following scenarios on motorway by driver’s motivations 

and intentions based on a given trip 

3  The ECOM model is recursive in the sense that it comprises four simultaneous COCOM loops. COCOM itself 

only comprises one layer, and recursivenesss is therefore not an essential issue. 

4  ACT-R/PM (the modeling “language” used) allows for chunking of tasks into more complex higher-level tasks. 

The present model is mostly at the tactical/operational levels. 

5  This work investigates the introduction of ISA in various configurations (advisory, user selectable, 

mandatory). The majority of the work were descriptive analysis. 

6  Interactions are only described implicitly.  
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7  Indirectly, via feedback 

8  Visual monitoring, lane keeping 

9  Indirectly, via feedback 

10  Based on comparison between ACC and conventional Cruise Control, the work suggests that drivers tend to 

use ACC when the traffic flow is smooth and a high steady speed can be maintained; environment such as 

motorways and arterial roads with free traffic flow is especially encouraging the use of ACC. When ACC is 

engaged, drivers tend to increase situation awareness and experience lower mental workload. These 

relationships could potentially be linked to other DVE models where appropriate but no concrete evidence is 

available in the work itself. 

11  The work considers driver characteristics, ACC configuration, and traffic events. It produces mainly 

descriptive statistics and relationships between variables. However, identified variables could potentially 

contribute to a generic, integrated DVE model. 

12  The model demonstrates limited number of motivations and intentions but is able to expend to take other 

factors into account and therefore could potentially represent traffic dynamics to various extents. 

13  COCOM/ECOM does not contain components in the usual since, since they are functional rather than 

structural. They represent how one joint system controls another, where each joint system obviously can be 

recursively decomposed into other joint systems. 

14  This work presents two simulator based experiments in which the acceptance and usage of ACC were 

investigated. 

15  This model focuses solely on the behaviour of a human being 

16  The relationships between studied variables may contribute to other DVE models 

17  In a functional sense 

18  Model of operator 

19  The work suggests that when ACC is engaged drivers tend to be more alerted about surrounding traffic and 

possible false alarms. 

20  It suggests that when drivers more rely on ACC, their response to unexpected lead vehicle brake 

deteriorates. 

21  This model primarily focuses on decision making 

22  It is an essential feature of this model that it accounts for feedforward as well as feedback. 

23  Only as far as the anticipation of a well know procedure/process is concerned 

24  In the form of general plans 

25  The prediction part of the model concentrates on the error making process of a human being 

26  1. The model looks at both a near and a far point on the road during lane keeping, which gives some look-

ahead. 2. When a goal is evoked, the model decides on how long to pursue this goal before switching to 

other goals. However, the model is not capable of imaginative projection of future events that might develop 

into incidents. 

27  The work investigates both primary and secondary task performance. 

28  The model could take multiple variables into account before reaching the decision on manoeuvres to cope 

with a given scenario. 

29  ECOM is explicitly developed to account for simultaneous layers of control. 

30  Dynamic aspects can be considered only in the case of a well known situation 

31  Only indirectly 

32  The model accounts for multiple task performance. Using the modeling approach employed here, any 

number of tasks can be modelled separately and then integrated within the cognitive architecture ACT-R/PM. 

Note however, that task switching has to be handled explicitly (is not yet built-in into standard ACT-R/PM). 

33  It could accommodate performance variability if appropriate inputs are chosen. 

34  By virtue of how the various functions depend on time. 

35  Only indirectly. 
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36  Drivers with the aid of ACC tend to choose a lane in which traffic flow is smoother, tend to keep more steady 

speed, and experience less mental workload 

37  The model accounts for deviations in the sense that it captures interference between tasks. For certain 

interfaces interaction with the device might prove hazardous as it disturbs driving. No difference between 

individual drivers. According to the authors, the default parameters in ACT-R/PM (such as the rate of 

forgetting previous knowledge) account well for empirical data, hence there is no need to adjust these 

parameters for individual models. Also, the use of default parameters allows for a predictive model, without 

the need to fit the model to prior empirical data in each individual case. 

38  It categories driver performance based on personality measures. 

39  The performance (i.e. decision on manoeuvres) is descriptive rather than quantifiable. 

40  The model describes performance variability rather than performance deviations, i.e., both positive and 

negative situations. 

41  Model of deviation based on Reason’s theory (“Similarity Matching/Frequency Gambling”) 

42  It can illustrate the effects of substandard performance, but not of failures as such. 

43  This work focuses on descriptive results 

44  Reason’s theory of SM/FG. The model is not able to consider what happens after the error, i.e., alternatives 

such as recovery or protection processes are not envisaged 

45  Various types of (reasons for) interference between tasks (e.g., delay of task performance, because another 

task uses a resource). However, categories of deviations are not stated explicitly. 

46  Based on ISA system variations 

47  The work suggests tendency but no definite evidence 

48  The model is certainly expandable to various extents due to being descriptive. 

49  The limiting conditions will be the definition of the functional interfaces among model components. 

50  Model limited to diagnosis errors 

51  The model does not go into descriptions of information processing details / functions 

52  It does not pertain to describe or account for cognitive processes. It predates information processing models 

53  Only diagnostic processes and analysis of error making 

54  The model relies on physical and cognitive limitations set by the ACT-R/PM architecture. ACT-R limits the 

number of goals that can be active simultaneously, active knowledge pieces decay with time, the production 

rule that fires may not be optimal (there are time limitations on the conflict resolution process), etc. However, 

the model is rudimentary. All (mental) resource limitations are not captured (e.g., spatial processing 

limitations that is, a limited ability to perceive and attend to multiple objects in the environment). 

55  Variable, depends on how the V and E are modelled, and whether anything like real time can be specified for 

the D component. 

56  The first error is modelled but no following dynamic interactions are simulated. The model stops as soon as 

the situation changes from known to uncertain conditions. No inference/planning is modelled based on basic 

knowledge or simple frames 

57  The model describes road user tasks, and is not intended as a simulation model as such. 

58  At the level of individual keystrokes, incremental steering wheel movements, individual eye fixations. Handles 

tactical level goals: whether to interact or drive, and which subgoals to pursue within these goals. (100 ms – 

10 sec.) 

59  But only loosely so. 

60  The model is not quantitative. 

61  In the guise of the associated analysis method CREAM (DREAM) 

62  This work focuses on descriptive results 

63  This work mainly focuses on descriptive analysis and may not be able to accommodate third-party data 

64  The work suggests tendency but no definite evidence 

65  The model is certainly expandable to various extents due to being descriptive. 

66  Only indirectly 
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67  This is an analogue (engineering) type of model rather than a symbolic information processing model. Many 

of the above questions are therefore not meaningful in this case. 

68  As pre-cognitive control 

69  Limited to known frames 

70  Limited to known frames 

71  Limited to performance following perception and interpretation of environment and system (E and V, in our 

case) 

72  Physical workload is included for eyes and hands. Mental workload is not fully captured. 

73  Primary and secondary tasks 

74  Driving task 

75  Tasks described as functional hierarchies, i.e., based on goals-means analyses. 

76  Only known tasks made of procedural steps can be considered and can be formalised in a computerised 

software programme 

77  Hierarchical Task Analysis 

78  In-vehicle secondary tasks 

79  Only simple procedural task with respect to diagnosis may be simulated 

80  Dialling, lane keeping, monitoring of the road, speed control 

81  Primary task performance includes reaction to lead car brake and lane keeping behaviour. Secondary task 

was string-searching on an in-vehicle LCD. 

82  Only for ECOM 

83  The secondary task consisted of adding up the total length of traffic congestions that were reported through 

the car radio 

84  The model is directly based on task analysis of lane keeping and interaction with a cellular phone (four 

interaction styles were modeled). Task switching is implemented using specific constructs. Model focuses on 

internally generated, temporal switch signals (not driven by appearance of external stimuli). When a new goal 

is activated, a time limit is given for that goal, depending on present state of affairs (both internal and 

external). As the time frame for a goal incrementally decreases to zero, the production rules associated with 

that goal will become less likely to be fired. 

85  Mathematical (differential equation system) 

86  Symbolic (blackboard). The use of a Blackboard architecture would not be a viable option to implement as 

simulation in modern software environments. C++ and other object oriented programming languages are 

much more suitable for implementing the model in present generation computers 

87  It is a descriptive model rather than a simulation model. 

88  The model is an engineering model and was not developed as a simulation model. 

89  Symbolic 

90  Significant variables are: D: purpose of trip, user acceptance of driver support systems; V: presence of driver 

support system (ACC); E: road type and traffic density 

91  Significant variables are: D: personality (Locus of Control and sensation seeking); V: presence of driver 

support system (ACC); E: unstable traffic flow (lead vehicle braking unexpectedly) 

92  Significant variables are: D: motivations, intentions, and modes of performance; V: N/A; E: road type and 

traffic density 

93  Events that occur; actions that are chosen. It is, however, not defined as an input-output model in the 

traditional sense. 

94  Synchronisation limited to follow-up of procedures. Data for SM/FG (task selection mechanisms). Data for 

Rule Based Frames (task and procedures to be actually simulated as known in the knowledge database) 

95  Input: Environmental input (generic). Output: General plans, controlled action patterns, automatic action 

patterns. 

96  Output: Steering wheel angle. Input: Angular motions, path motions 
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97  Significant variables are: D: driver characteristics (Driving Style Questionnaire), mental workload, and user 

acceptance of driver support systems. V: presence of driver support system (ACC). E: road type and traffic 

density 

98  Significant variables are: D: acceptance of driver support systems (ISA), driving speed variance, workload, 

situation awareness, driver characteristics (Driving Style Questionnaire), driving performance (headway and 

gap acceptance). V: presence of driver support system (ISA), system configuration (level of automation). E: 

road type 

99  Blackboard, even if a more modern architecture could be implemented 

100  ACT-R/PM (ACT-R Perceptual-Motor) 

101  Standard PC environment 

102  Standard PC environment. The model could be well implemented for modelling all diagnoses that occur 

during a DVE interaction process.  It would need to be coupled to other models for considering dynamic 

interactions outside the diagnosis (perception and interpretation of information) process (function) 

103  MacIntosh or PC 

104  The IVIS DEMAnD model applies the same principles of analysis at all levels of descriptions 

105  This work investigates the effect of introducing ISA and produces mainly descriptive analysis results. 

106  It is based on two concepts, “Resources” and “Multiple”, that are used at all levels of description 

107  The work suggests a few relationships between different variables based on the use of Adaptive Cruise 

Control in a simulation environment. 

108  The SRG formalism is a basic architecture for considering interaction between (three) different components. 

It does not contain specific models of such components, but offers an architecture that can be taken a s 

reference when modelling a typical DVE interaction process. 

109  The relationships between studied variables may contribute to other DVE models 

110  This work mainly focuses on the driver. It is stated that traffic density were taken into account but no results 

were presented. 

111  The SHELL model considers the interaction of the 5 elements of the SHELL architecture, in that it requires 

that specific consideration is given to the correlation of Liveware (central element of the model) with all other 

elements, namely L-S, L-L, L-H and L-E. No explicit modelling is provided, as each application should 

develop specific correlations. 

112  This work suggests situation awareness is associated with mental workload and driver’s well-being (e.g. 

mood, self-esteem, and thinking state etc.) 

113  The human supervisory process is described 

114  The task to be implemented can be a single item or multiple subtasks 

115  This is an important characteristic of the model 

116  This work is more like a traditional event-response model. 

117  The model is essentially static 

118  This work suggests situation awareness decreases in line with an increase in mental workload, and in line 

with a decrease in driver’s well-being 

119  The variability of performance must be foreseen a priori and considered in the representation of alternative 

behaviour 

120  Depends on the specific models. 

121  Could do it indirectly 

122  The model has been developed to represent the behaviour of a crew of 2-3 pilots, that are expected to follow 

well defined and structured procedures during the management of a flight 

123  This work suggests quantitative relationships between mental workload and situation awareness but does not 

suggest explicit performance categorisation. 

124  The ADREP-2000 aviation taxonomy has been based on SHELL 

125  It is limited to time-sharing tasks performance 
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126  The model is specifically dedicated to crew behaviour and is based on classical “Optimal Control” 

approaches typical of control theory 

127  The model is weakly developed for the development of “new” or innovative plans based on basic knowledge 

and fundamental believes. 

128  The model has been only described in theoretical form and has been utilised by the Author to sustain a well-

known and accepted representation of human machine interaction. The major limitation lies in the fact that 

the model has not been applied into practice to actually represent interactions in working contexts 

129  The ability to model interactions of various nature depends on the actual models of the components (in our 

case D, V and E). As already stated, SRG offers the architecture that coordinates and synchronises the 

models in a discrete time variation.Time. The ability to model interactions of various nature depends on the 

actual models of the components (in our case D, V and E). As already stated, SRG offers the architecture 

that coordinates and synchronises the models in a discrete time variation. 

130  The performance of procedure and interaction within a group 

131  It is not a dynamic model as it only governs the interaction between its elements, by establishing appropriate 

taxonomies 

132  The prototype was developed with the aim to predict the performance of drivers interacting with IVIS. 

133  This work mainly focuses on descriptive analysis and may not be able to accommodate third-party data 

134  This work suggests quantitative relationships between mental workload and situation awareness, and hence 

will be able to accommodate third-party data. 

135  The user specifies the driver resource categories according to the task of interest, characteristics of the task 

of interest and modifiers relevant to the design. The model takes into account driver’s behaviour, 

environmental conditions as well as vehicle parameters. 

136  This model and simulation are based on classical Information Processing System paradigms, such as the 

model Skill-Rule-Knowledge. 

137  The model accounts for the above characteristic only for what concerns the classification of deviations. 

138  In theory, there are no limitations to the possibility of representing functions/states in the framework of the 

model, as this is very general. This is an advantage, but also the major drawback of the model. 

139  (This comments relates to the above discussion on the scope and aim of SRG)The modelling capabilities of 

Driver behaviour depend on the actual model that is implemented as part of the SRG structure. 

140  Tasks that are part of well-known procedures 

141  Time-sharing tasks 

142  Well defined tasks within procedures 

143  All tasks must be foreseen and included in the possible deviation/alternative performances 

144  Supervisory Control approach is proposed as the best formulation to describe human cognitive and 

behavioural processes. 

145  Simulation based on “agents” 

146  No in its present state 

147  Procedures and error making mechanisms 

148  Object oriented programming languages 

149  Could be logical, mathematical and numerical 

150  Classical simulation language (typical of the period in which the simulation was developed). This model could 

be adapted to modern simulation environments by utilising modern languages (Object oriented languages) 

151  Object oriented programming (C++, etc.). The simulation of the model is crucial for defining the scope of 

application and is quite demanding 

152  Significant variables are: D: attitude (towards speeding behaviour and road safety), acceptance of driver 

support systems (ISA), and driving speed variance. V: presence of driver support system (ISA). E: road type, 

accident occurrence, air quality, and network efficiency. 

153  § Environment and tasks characteristics/ performance (correctness and time) 

154  Data concerning the system. Control procedures to be simulated as part of the knowledge data-base 
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155  Significant variables are: D: driver’s well-being (e.g. mood, self-esteem, and thinking state), mental workload, 

situation awareness, personality (locus of control), and trust in driver support systems. V: presence of driver 

support system (ACC). E: N/A 

156  All physical and environmental variables affecting behaviour and error making. All procedures and task must 

be simulated. Variability of performances 

157  Depends on actual implementations 

158  Depends on the models of the components (in our case the DVE) 

159  Classical algorithms for Optimal Control and standard simulation language. It would be probably possible to 

implement a model based on PROCRU approach by utilising MATLAB and SIMULINK software environment 

and simulation architectures 

160  The model could be implemented in modern software environments such as MATLAB and SIMULINK. This 

would improve exchange of data and information between components (in our case D, V, and E) 

161  PC 

162  PC 

163  The original software would need updating by the development of the SRG principles in a modern Object 

Oriented Language as C++ or Dot-net, etc. 

164  The SHELL Architecture is very valuable for representing interactions. As it does not contain explicit models 

of the components of a system (in our case DVE), the quality and power of the simulation will depend on the 

specific models adopted.
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6  Annexes  
 
ANNEX 1 – Model Evaluation Form  
 

AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name  
Evaluated by (name):  
Date:  
Developer(s) [place or persons]  
Primary references  
URL  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive  
Add comments, if possible  

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle?  
Between Driver and 
Environment? 

 

Between Vehicle and 
Environment? 

 

Between all three (D, V, E)?  
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

 

Add comments, if possible  
Does the model include an explicit description of 
The Driver?  
The Vehicle?  
The Environment?  

A DVE model should offer a balanced approach to the modelling of the D, V, and E 
components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

 

Add comments, if possible  
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

 

Add comments, if possible  
The model should go beyond a traditional event-response (processing) model, hence 

be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

 

Add comments, if possible  
Does the model include 
categories for performance 
deviations? 

 

Add comments, if possible  
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

 

Add comments, if possible  
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework  
Add comments, if possible  

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis  
Prediction  
Both  
Can the model use data from 
past events/accidents? 

 

Add comments, if possible  
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning  
Situation assessment  
Control Modes  
Perception  
Interpretation  
Planning  
Execution  
Behavioural adaptation  
Workload  
Risk Perception  
Add comments, if possible  

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Y/N. If Y then 
Type of Task modelled  
Multiple/parallel Task 
performance 

 

Add comments, if possible  
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any)  
Simulation approach  
Add comments, if possible  

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
Model Characteristics Yes / No / No information / Uncertain 
Input-Output characteristics  
Software requirements   
Hardware requirements   
Add comments, if possible  

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 

 
Additional information sources 
used in the evaluation 

 

  
  

 
For each model, the categories defined by the model evaluation form 

were filled out.  
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In cases where a specific category was not appropriate for the model in 
question, the answer was marked as ‘N/A’, meaning not applicable. 

In cases where there was insufficient information available to provide a 
characteristation of a model for a given category, the answer was marked as 
‘No information’. 

Finally, in cases where it was not possible on the basis of the available 
information to provide a characteristation of a model for a given category, the 
answer was marked as ‘Uncertain. This was done in cases where a 
substantial amount of subjective interpretation would have been required to 
provide an answer. The fact that the information about the model required 
such interpretations was taken as evidence that the answer would be 
uncertain, i.e., no definite answer could be provided by the evaluation. 

In no case is a category left empty. 

 



Deliverable 1.1.1a Confidential Contract N. IST-1-507674-IP 
 

 34   

ANNEX 2 – Completed Model Evaluation Forms 
AIDE – SP1 – DVE model evaluation 

Please fill out the following form for each model. 
 

Model name Adaptive Cruise Control Field Test 
Evaluated by (name): Frank Lai (UNIVLEEDS) 
Date: September 2004 

Developer(s) [place or persons] 
Paul FANCHER, Robert ERVIN, Jim SAYER, Michael HAGAN, 
Scott BOGARD, Zevi BAREKET, Mary MEFFORD, and Jim 
HAUGEN, UMTRI, USA 

Primary references Intelligent Cruise Control Field Operational Test (Final report), 
UMTRI, 1998 

URL http://www.itsdocs.fhwa.dot.gov/jpodocs/repts_te/6y501!.pdf
 
NOTE: no quantitative models were developed in this research. The following 

information is provided based on relationships between variables involved. 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive No information 
Add comments, if possible N/A 

A model is recursive it is applies the same principles of analysis at all levels of 
descriptions. Failure to do so means that the model invokes different concepts at different 
levels. 

 
Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? Yes 
Between Driver and 
Environment? 

Yes 

Between Vehicle and 
Environment? 

Yes 

Between all three (D, V, E)? Yes 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

Uncertain 

Add comments, if possible 

Based on comparison between ACC and conventional Cruise 
Control, the work suggests that drivers tend to use ACC when the 
traffic flow is smooth and a high steady speed can be maintained; 
environment such as motorways and arterial roads with free traffic 
flow is especially encouraging the use of ACC. When ACC is 
engaged, drivers tend to increase situation awareness and 
experience lower mental workload. These relationships could 
potentially be linked to other DVE models where appropriate but no 
concrete evidence is available in the work itself. 

Does the model include an explicit description of 
The Driver? Yes 
The Vehicle? Yes 
The Environment? Yes 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

Yes 

Add comments, if possible The work suggests that when ACC is engaged drivers tend to be 
more alerted about surrounding traffic and possible false alarms. 

 

http://www.itsdocs.fhwa.dot.gov/jpodocs/repts_te/6y501!.pdf
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The model should be able to account for the anticipatory nature of human performance. 
A dynamic model must also have the ability to handle time, cf. below. 

 
Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

Uncertain 

Add comments, if possible No concrete evidence is available. 
The model should be more powerful than a traditional event-response model, hence be 

able to describe how multiple lines of events are organised. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

No information 

Add comments, if possible N/A 
Does the model include 
categories for performance 
deviations? 

No information 

Add comments, if possible N/A 
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

No information 

Add comments, if possible The work suggests tendency but no definite evidence 
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework No 
Add comments, if possible N/A 

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis No 
Prediction Sort of 
Both No 
Can the model use data from 
past events/accidents? 

No 

Add comments, if possible N/A 
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning Yes 
Situation assessment Yes 
Control Modes Yes 
Perception Yes 
Interpretation No information 
Planning No information 
Execution Yes 
Behavioural adaptation Yes 
Workload Yes 
Risk Perception Yes 
Add comments, if possible The work suggests tendencies but no definite evidence 

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: No 
Type of Task modelled N/A 
Multiple/parallel Task 
performance 

N/A 

Add comments, if possible N/A 
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) No information 
Simulation approach No information 
Add comments, if possible N/A 

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics 

Significant variables are: 
D: purpose of trip, user acceptance of driver support systems 
V: presence of driver support system (ACC) 
E: road type and traffic density 

Software requirements  No 
Hardware requirements  No 
Add comments, if possible N/A 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name Behavioural adaptation and adaptive cruise control 
Evaluated by (name): Frank Lai (UNIVLEEDS) 
Date: September 2004 

Developer(s) [place or persons] Heather PARKER, Christina RUDIN-BROWN, and Alice MALISIA, 
Transport Canada, Canada. 

Primary references Behavioural adaptation and adaptive cruise control. Technical 
Memorandum, TME 2003-01, Transport Canada. 

URL N/A 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive No 

Add comments, if possible This work reveals relationships between a range of variables based 
on a field trial on Adaptive Cruise Control. 

A model is recursive it is applies the same principles of analysis at all levels of 
descriptions. Failure to do so means that the model invokes different concepts at different 
levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? Yes 
Between Driver and 
Environment? 

Yes 

Between Vehicle and 
Environment? 

Yes 

Between all three (D, V, E)? Yes 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

Yes 

Add comments, if possible 

The work considers driver characteristics, ACC configuration, and 
traffic events. It produces mainly descriptive statistics and 
relationships between variables. However, identified variables could 
potentially contribute to a generic, integrated DVE model. 

Does the model include an explicit description of 
The Driver? Yes 
The Vehicle? Yes 
The Environment? Yes 

 
Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

Yes 

Add comments, if possible It suggests that when drivers more rely on ACC, their response to 
unexpected lead vehicle brake deteriorates. 

The model should be able to account for the anticipatory nature of human performance. 
A dynamic model must also have the ability to handle time, cf. below. 

 
Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

Yes 

Add comments, if possible The work investigates both primary and secondary task 
performance. 
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The model should be more powerful than a traditional event-response model, hence be 
able to describe how multiple lines of events are organised. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

Yes 

Add comments, if possible N/A 
Does the model include 
categories for performance 
deviations? 

Yes 

Add comments, if possible It categories driver performance based on personality measures. 
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

No information 

Add comments, if possible N/A 
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework No information 
Add comments, if possible N/A 

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis Yes 
Prediction Yes 
Both Yes 
Can the model use data from 
past events/accidents? 

No 

Add comments, if possible N/A 
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning Yes 
Situation assessment Yes 
Control Modes No information 
Perception Yes 
Interpretation Yes 
Planning No information 
Execution Yes 
Behavioural adaptation Yes 
Workload Yes 
Risk Perception Yes 
Add comments, if possible N/A 
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The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Yes 
Type of Task modelled Primary and secondary tasks 
Multiple/parallel Task 
performance 

Yes 

Add comments, if possible 
Primary task performance includes reaction to lead car brake and 
lane keeping behaviour. Secondary task was string-searching on an 
in-vehicle LCD. 

The model should be able to use task analysis as inputs and also to represent tasks 
structures  

 
Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) No information 
Simulation approach No information 
Add comments, if possible N/A 

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics 

Significant variables are: 
D: personality (Locus of Control and sensation seeking) 
V: presence of driver support system (ACC) 
E: unstable traffic flow (lead vehicle braking unexpectedly) 

Software requirements  No 
Hardware requirements  No 
Add comments, if possible N/A 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 

 



Deliverable 1.1.1a Confidential Contract N. IST-1-507674-IP 
 

 40   

AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name Car following behaviour 
Evaluated by (name): Frank Lai (UNIVLEEDS) 
Date: September 2004 
Developer(s) [place or persons] Farida SAAD and Bernard SCHNETZLER, INRETS, France 

A conceptual model of driver behaviour in car-following situation 
when driving on motorway, Report of convention, INRETS/DRAST, 
October 1994 

Primary references 

URL N/A 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive Uncertain 

Add comments, if possible 
This qualitative model defines driver behaviour in car-following 
scenarios on motorway by driver’s motivations and intentions based 
on a given trip 

A model is recursive it is applies the same principles of analysis at all levels of 
descriptions. Failure to do so means that the model invokes different concepts at different 
levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? No 
Between Driver and 
Environment? 

Yes 

Between Vehicle and 
Environment? 

No 

Between all three (D, V, E)? No 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

Yes 

Add comments, if possible 

The model demonstrates limited number of motivations and 
intentions but is able to expend to take other factors into account 
and therefore could potentially represent traffic dynamics to various 
extents. 

Does the model include an explicit description of 
The Driver? Yes 
The Vehicle? No 
The Environment? Yes 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

Yes 

Add comments, if possible This model primarily focuses on decision making 
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

Yes 

Add comments, if possible The model could take multiple variables into account before 
reaching the decision on manoeuvres to cope with a given scenario.

The model should be more powerful than a traditional event-response model, hence be 
able to describe how multiple lines of events are organised. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

Yes 

Add comments, if possible It could accommodate performance variability if appropriate inputs 
are chosen. 

Does the model include 
categories for performance 
deviations? 

Uncertain 

Add comments, if possible The performance (i.e. decision on manoeuvres) is descriptive rather 
than quantifiable. 

The model should be able to account for human performance deviations, preferably 
referring to a specific set of failure categories or a classification scheme.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

No information 

Add comments, if possible The model is certainly expandable to various extents due to being 
descriptive. 

Which are the limiting conditions of the model in terms of processes such as decision 
making, dynamic configuration, time and processes, etc. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework No information 
Add comments, if possible N/A 

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis Yes 
Prediction Yes 
Both Yes 
Can the model use data from 
past events/accidents? 

Uncertain 

Add comments, if possible The model is not quantitative. 
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning Uncertain 
Situation assessment Yes 
Control Modes Yes 
Perception Yes 
Interpretation Yes 
Planning Yes 
Execution Yes 
Behavioural adaptation Yes 
Workload Uncertain 
Risk Perception Yes 

Add comments, if possible The model is certainly expandable to various extents due to being 
descriptive. 

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Yes 
Type of Task modelled Driving task 
Multiple/parallel Task 
performance 

No information 

Add comments, if possible N/A 
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) No information 
Simulation approach No information 
Add comments, if possible N/A 

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics Significant variables are: D: motivations, intentions, and modes of 
performance; V: N/A; E: road type and traffic density 

Software requirements  No 
Hardware requirements  No 
Add comments, if possible N/A 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name COCM -/ ECOM 
Evaluated by (name): Erik Hollnagel 
Date: 28 august 2004 
Developer(s) [place or persons] E. Hollnagel 

Primary references 
Hollnagel, E., Nåbo, A., & Lau, I. (2003). A systemic model for 
Driver-in-Control.. Park City, UT: Public Policy Center, University of 
Iowa. 

URL www.ida.liu.se/~eriho 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive Uncertain 

Add comments, if possible 
The ECOM model is recursive in the sense that it comprises four 
simultaneous COCOM loops. COCOM itself only comprises one 
layer, and recursivenesss is therefore not an essential issue. 

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? Yes 
Between Driver and 
Environment? 

Yes 

Between Vehicle and 
Environment? 

Yes 

Between all three (D, V, E)? Yes 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

Yes 

Add comments, if possible 

COCOM/ECOM does not contain components in the usual since, 
since they are functional rather than structural. They represent how 
one joint system controls another, where each joint system 
obviously can be recursively decomposed into other joint systems. 

Does the model include an explicit description of 
The Driver? Yes, in the functional sense 
The Vehicle? Yes, in the functional sense 
The Environment? Yes, in the functional sense 

A DVE model should offer a balanced approach to the modelling of the D, V, and E 
components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

Yes 

Add comments, if possible It is an essential feature of this model that it accounts for 
feedforward as well as feedback. 

The model should be able to account for the anticipatory nature of human performance. 
A dynamic model must also have the ability to handle time, cf. below. 

 
 

 



Deliverable 1.1.1a Confidential Contract N. IST-1-507674-IP 
 

 44   

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

Yes 

Add comments, if possible ECOM is explicitly developed to account for simultaneous layers of 
control. 

The model should go beyond a traditional event-response (processing) model, hence 
be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

Yes. 

Add comments, if possible By virtue of how the various functions depend on time. 
Does the model include 
categories for performance 
deviations? 

Uncertain.  

Add comments, if possible The model describes performance variability rather than 
performance deviations, i.e., both positive and negative situations. 

The model should be able to account for human performance deviations, preferably 
referring to a specific set of failure categories or a classification scheme.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

Yes 

Add comments, if possible The limiting conditions will be the definition of the functional 
interfaces among model components. 

Which are the limiting conditions of the model in terms of processes such as decision 
making, dynamic configuration, time and processes, etc. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework Yes 

Add comments, if possible Variable, depends on how the V and E are modelled, and whether 
anything like real time can be specified for the D component. 

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis Yes 
Prediction Yes 
Both Yes 
Can the model use data from 
past events/accidents? 

Yes. 

Add comments, if possible In the guise of the associated analysis method CREAM (DREAM) 
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning Only indirectly 
Situation assessment Yes, but not in traditional SA terms 
Control Modes Yes 
Perception Yes, but not as a separate function 
Interpretation Yes, but not as a separate function 
Planning Yes, but not as a separate function 
Execution Yes 
Behavioural adaptation Yes 
Workload Yes, but not as a separate function 
Risk Perception Yes, but not as a separate function 
Add comments, if possible  

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Y/N. If Y then 

Type of Task modelled Tasks described as functional hierarchies, i.e., based on goals-
means analyses. 

Multiple/parallel Task 
performance 

Yes, but only for ECOM 

Add comments, if possible  
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) Uncertain 
Simulation approach Uncertain (analogous, probably) 
Add comments, if possible  

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics Events that occur; actions that are chosen. It is, however, not 
defined as an input-output model in the traditional sense. 

Software requirements  None 
Hardware requirements  Standard PC environment 
Add comments, if possible  

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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Additional information sources 
used in the evaluation 

 

 As yet only implemented in parts, as prototypes. 

 Has demonstrated its value as an analytical tool in a variety of 
domains, including driving. 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 

Model name COSIMO 

Evaluated by (name): P.C. Cacciabue; L. Macchi (JRC) 

Date: 27/07/2004 

Developer(s) [place or persons] Cacciabue, P.C. et al.  

Primary references 

Cacciabue, P. C., F. Decortis, B. Drozdowicz, M. Masson, and J. P. 
Nordvik (1992). COSIMO: A Cognitive Simulation Model of Human 
Decision Making and Behaviour in Accident Management of 
Complex Plants. IEEE Transaction on Systems, Man and 
Cybernetics, IEEE-SMC, 22 (5), 1058-1074 

URL  
 
 

Model Characteristics Yes / No / No information / Uncertain 

Is model recursive NO 

Add comments, if possible  
A model is recursive if it is applies the same principles of analysis at all levels of 

descriptions. A model that is not recursive invokes different concepts at different levels. 
 
 

Model Characteristics Yes / No / No information / Uncertain 

Does model describe one or more of the following interactions  

Between Driver and Vehicle? YES  

Between Driver and 
Environment? 

YES 

Between Vehicle and 
Environment? 

NO 

Between all three (D, V, E)? NO 

Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

NO 

Add comments, if possible  

Does the model include an explicit description of 

The Driver? YES –Model of operator 

The Vehicle? NO 

The Environment? NO 
A DVE model should offer a balanced approach to the modelling of the D, V, and E 

components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
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Does the model account for 
driver look head (anticipation)? 

YES 

Add comments, if possible Only as far as the anticipation of a well know procedure/process is 
concerned 

The model should be able to account for the anticipatory nature of human performance. 
A dynamic model must also have the ability to handle time, cf. below. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

NO 

Add comments, if possible Dynamic aspects can be considered only in the case of a well 
known situation 

The model should go beyond a traditional event-response (processing) model, hence 
be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Does the model account for 
performance variability / 
deviations? 

YES 

Add comments, if possible  

Does the model include 
categories for performance 
deviations? 

YES 

Add comments, if possible Model of deviation based on Reason’s theory (“Similarity 
Matching/Frequency Gambling”) 

The model should be able to account for human performance deviations, preferably 
referring to a specific set of failure categories or a classification scheme.  

 
 

Model Characteristics Yes / No / No information / Uncertain 

Performance limitations of 
model  

YES 

Add comments, if possible Model limited to diagnosis errors  
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 

Critical Time Framework YES 

Add comments, if possible 

The first error is modelled but no following dynamic interactions are 
simulated. The model stops as soon as the situation changes from 
known to uncertain conditions. No inference/planning is modelled 
based on basic knowledge or simple frames  

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 
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Model Characteristics Yes / No / No information / Uncertain 

Is the model primarily developed for 

Analysis YES 

Prediction YES 

Both YES 

Can the model use data from 
past events/accidents? 

YES 

Add comments, if possible  
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
 
 

Model Characteristics Yes / No / No information / Uncertain 

Does the model include any of 
the following functions / states? 

 

Learning YES 

Situation assessment YES 

Control Modes NO 

Perception YES 

Interpretation YES 

Planning YES (limited to known frames) 

Execution YES 

Behavioural adaptation Limited to known frames 

Workload Not explicitly 

Risk Perception Not explicitly 

Add comments, if possible  
The model should be able to consider variables and parameters that affect behaviour, 

as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 

Accounts for Task modelling: Y. If Y then 

Type of Task modelled Only known tasks made of procedural steps can be considered and 
can be formalised in a computerised software programme 

Multiple/parallel Task 
performance 

NO 

Add comments, if possible See above 
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The model should be able to use task analysis as inputs and also to represent tasks 
structures  

 

Model Characteristics Yes / No / No information / Uncertain 

Type of simulation (if any) YES 

Simulation approach Symbolic (Blackboard) 

Add comments, if possible 

The use of a Blackboard architecture would not be a viable option to 
implement as simulation in modern software environments. C++ and 
other object oriented programming languages are much more 
suitable for implementing the model in present generation 
computers 

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics 

Synchronisation limited to follow-up of procedures. Data for SM/FG 
(task selection mechanisms). Data for Rule Based Frames (task and 
procedures to be actually simulated as known in the knowledge 
database) 

Software requirements  Blackboard, even if a more modern architecture could be 
implemented 

Hardware requirements  PC 

Add comments, if possible 

The model could be well implemented for modelling all diagnoses 
that occur during a DVE interaction process.  It would need to be 
coupled to other models for considering dynamic interactions 
outside the diagnosis (perception and interpretation of information) 
process (function) 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 

 
 

Additional information sources 
used in the evaluation 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name Michon 
Evaluated by (name): Erik Hollnagel 
Date: 28 August 2004 
Developer(s) [place or persons] John Michon 

Primary references 
Michon, J. A. (General Motors symposium series). (1985). A critical 
view of driver behaviour models: what do we know, what should we 
do?. Warren, MI: 

URL  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive No, different descriptions at different levels 
Add comments, if possible  

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? Yes, but not explicitly 
Between Driver and 
Environment? 

Yes, but not explicitly 

Between Vehicle and 
Environment? 

Yes, but not explicitly 

Between all three (D, V, E)? Yes, but not explicitly 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

No 

Add comments, if possible  
Does the model include an explicit description of 
The Driver? Yes 
The Vehicle? No 
The Environment? No 

A DVE model should offer a balanced approach to the modelling of the D, V, and E 
components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

Yes, in the form of general plans. 

Add comments, if possible  
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

Yes, indirectly 

Add comments, if possible  

 



Deliverable 1.1.1a Confidential Contract N. IST-1-507674-IP 
 

 52   

The model should go beyond a traditional event-response (processing) model, hence 
be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

Yes, indirectly 

Add comments, if possible  
Does the model include 
categories for performance 
deviations? 

No 

Add comments, if possible  
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

Uncertain 

Add comments, if possible The model does not go into descriptions of information processing 
details / functions 

Which are the limiting conditions of the model in terms of processes such as decision 
making, dynamic configuration, time and processes, etc. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework Uncertain 

Add comments, if possible The model describes road user tasks, and is not intended as a 
simulation model as such. 

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis Yes, loosely so 
Prediction Yes, loosely so 
Both Yes, loosely so 
Can the model use data from 
past events/accidents? 

No 

Add comments, if possible  
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
 
 

 



Deliverable 1.1.1a Confidential Contract N. IST-1-507674-IP 
 

 53   

Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning No 
Situation assessment Yes, but not explicitly 
Control Modes Yes, but not explicitly 
Perception Yes, but not explicitly 
Interpretation Yes, but not explicitly 
Planning Yes 
Execution Yes 
Behavioural adaptation Yes, but not explicitly 
Workload No 
Risk Perception Yes, but not explicitly 
Add comments, if possible  

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Y/N. If Y then 
Type of Task modelled Hierarchical task analysis (illustrated in document) 
Multiple/parallel Task 
performance 

No information 

Add comments, if possible  
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) Uncertain 
Simulation approach Uncertain 
Add comments, if possible It is a descriptive model rather than a simulation model. 

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics Input: Environmental input (generic). Output: General plans, 
controlled action patterns, automatic action patterns. 

Software requirements  No information 
Hardware requirements  No information 
Add comments, if possible It is a descriptive model rather than a simulation model. 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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Additional information sources 
used in the evaluation 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name McRuer’s model 
Evaluated by (name): Erik Hollnagel 
Date: 28 August 2004 
Developer(s) [place or persons] D. T. McRuer et al. 

Primary references McRuer, D. T., Allen, R. W., Weir, D. H., & Klein, R. H. (1977). New 
results in driver steering control. Human Factors, 19, 381-397 

URL  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive No 
Add comments, if possible  

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? Yes 
Between Driver and 
Environment? 

Yes (indirectly, via feedback) 

Between Vehicle and 
Environment? 

Yes (indirectly, via feedback) 

Between all three (D, V, E)? Yes 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

No 

Add comments, if possible  
Does the model include an explicit description of 
The Driver? Yes 
The Vehicle? Yes 
The Environment? No 

A DVE model should offer a balanced approach to the modelling of the D, V, and E 
components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

Yes 

Add comments, if possible  
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

No 

Add comments, if possible  
The model should go beyond a traditional event-response (processing) model, hence 

be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

No 

Add comments, if possible  
Does the model include 
categories for performance 
deviations? 

No 

Add comments, if possible It can illustrate the effects of substandard performance, but not of 
failures as such. 

The model should be able to account for human performance deviations, preferably 
referring to a specific set of failure categories or a classification scheme.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

It does not pertain to describe or account for cognitive processes.  

Add comments, if possible The model is a pre-information processing model. 
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework No limitations 
Add comments, if possible  

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis No 
Prediction Yes 
Both No 
Can the model use data from 
past events/accidents? 

No 

Add comments, if possible  
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning Yes (as pre-cognitive control) 
Situation assessment No 
Control Modes No 
Perception No 
Interpretation No 
Planning No 
Execution No 
Behavioural adaptation Yes, indirectly 
Workload No 
Risk Perception No 

Add comments, if possible 
This is an analogue (engineering) type of model rather than a 
symbolic information processing model. Many of the above 
questions are therefore not meaningful in this case. 

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: N.  
Type of Task modelled  
Multiple/parallel Task 
performance 

No 

Add comments, if possible  
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) Mathematical (differential equation system) 
Simulation approach None 

Add comments, if possible The model is an engineering model and was not developed as a 
simulation model. 

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Input-Output characteristics Output: Steering wheel angle. Input: Angular motions, path motions 
Software requirements  Not defined 
Hardware requirements  Not defined 

Add comments, if possible As this is not a simulation model, no runt time requirements have 
been defined. 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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Additional information sources 
used in the evaluation 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name Driving with intelligent vehicles 
Evaluated by (name): Frank Lai (UNIVLEEDS) 
Date: September 2004 
Developer(s) [place or persons] Marika HOEDEMAEKER, Delft University, The Netherlands 

Primary references 
Driving with intelligent vehicles – driving behaviour with Adaptive 
Cruise Control and the acceptance by individual drivers. PhD thesis, 
Delft University, The Netherlands, 1999. 

URL N/A 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive No information 
Add comments, if possible The work presents descriptive analysis 

A model is recursive it is applies the same principles of analysis at all levels of 
descriptions. Failure to do so means that the model invokes different concepts at different 
levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? Yes 
Between Driver and 
Environment? 

Yes 

Between Vehicle and 
Environment? 

Yes 

Between all three (D, V, E)? Yes 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

Uncertain 

Add comments, if possible This work presents two simulator based experiments in which the 
acceptance and usage of ACC were investigated. 

Does the model include an explicit description of 
The Driver? Yes 
The Vehicle? Yes 
The Environment? Yes 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

No information 

Add comments, if possible N/A 
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

No information 

Add comments, if possible N/A 
The model should be more powerful than a traditional event-response model, hence be 

able to describe how multiple lines of events are organised. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

Yes 

Add comments, if possible 
Drivers with the aid of ACC tend to choose a lane in which traffic 
flow is smoother, tend to keep more steady speed, and experience 
less mental workload 

Does the model include 
categories for performance 
deviations? 

No information 

Add comments, if possible This work focuses on descriptive results 
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

No information 

Add comments, if possible N/A 
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework No 
Add comments, if possible N/A 

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis Yes 
Prediction Yes 
Both Yes 
Can the model use data from 
past events/accidents? 

No information 

Add comments, if possible This work focuses on descriptive results 
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning Yes 
Situation assessment Yes 
Control Modes No information 
Perception Yes 
Interpretation Yes 
Planning Yes 
Execution Yes 
Behavioural adaptation Yes 
Workload Yes 
Risk Perception Yes 
Add comments, if possible N/A 

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Yes 
Type of Task modelled In-vehicle secondary tasks 
Multiple/parallel Task 
performance 

Yes 

Add comments, if possible The secondary task consisted of adding up the total length of traffic 
congestions that were reported through the car radio 

The model should be able to use task analysis as inputs and also to represent tasks 
structures  

 
Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) No information 
Simulation approach No information 
Add comments, if possible N/A 

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics 

Significant variables are: D: driver characteristics (Driving Style 
Questionnaire), mental workload, and user acceptance of driver 
support systems. V: presence of driver support system (ACC). E: 
road type and traffic density 

Software requirements  No 
Hardware requirements  No 
Add comments, if possible N/A 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name Fallible Machine 
Evaluated by (name): P.C. Cacciabue; L. Macchi (JRC) 
Date: 27/07/2004 
Developer(s) [place or persons] Reason J. 

Primary references 

Reason, J. (1986). Recurrent errors in process environments: some 
implications for the design of Intelligent Decision Support Systems. 
In E. Hollnagel, G. Mancini and D. D. Woods (Eds.), Intelligent 
Decision Support in Process Environment. NATO ASI Series, 
Springer-Verlag, Berlin, FRG, 1986. pp. 255-270 
 
Reason, J. (1987). Generic Error Modelling System (GEMS): A 
cognitive framework for locating common human error forms. In J. 
Rasmussen, K. Duncan and J. Leplat (Eds.), New technology and 
human error. J. Wiley, London, UK. pp. 63-83. 
 
Reason, J. (1990). Human Error. Cambridge University Press, 
Cambridge, UK. 

URL  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive NO 
Add comments, if possible  

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? YES 
Between Driver and 
Environment? 

YES 

Between Vehicle and 
Environment? 

NO 

Between all three (D, V, E)? NO 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

NO 

Add comments, if possible This model focuses solely on the behaviour of a human being 
Does the model include an explicit description of 
The Driver? YES – Model of a human being 
The Vehicle? NO 
The Environment? NO 

A DVE model should offer a balanced approach to the modelling of the D, V, and E 
components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

YES 

Add comments, if possible The prediction part of the model concentrates on the error making 
process of a human being 
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The model should be able to account for the anticipatory nature of human performance. 
A dynamic model must also have the ability to handle time, cf. below. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

NO 

Add comments, if possible  
The model should go beyond a traditional event-response (processing) model, hence 

be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

YES 

Add comments, if possible As far as error making is concerned 
Does the model include 
categories for performance 
deviations? 

YES 

Add comments, if possible 
Reason’s theory of SM/FG. The model is not able to consider what 
happens after the error, i.e., alternatives such as recovery or 
protection processes are not envisaged 

The model should be able to account for human performance deviations, preferably 
referring to a specific set of failure categories or a classification scheme.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

YES 

Add comments, if possible Only diagnostic processes and analysis of error making  
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework YES 
Add comments, if possible See above 

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis YES 
Prediction YES 
Both YES 
Can the model use data from 
past events/accidents? 

YES 

Add comments, if possible  
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning YES 
Situation assessment YES 
Control Modes NO 
Perception YES 
Interpretation YES 
Planning YES 
Execution YES 

Behavioural adaptation Limited to performance following perception and interpretation of 
environment and system (E and V, in our case) 

Workload NO (could be modelled as part of the environmental contributors to 
error making) 

Risk Perception NO 
Add comments, if possible  

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Y. If Y then 

Type of Task modelled Only simple procedural task with respect to diagnosis may be 
simulated 

Multiple/parallel Task 
performance 

NO 

Add comments, if possible  
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) NO 
Simulation approach NO 
Add comments, if possible The model has only be developed at theoretical level by the Author 

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Input-Output characteristics NO 
Software requirements  NO 
Hardware requirements  NO 
Add comments, if possible See above comment 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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Additional information sources 
used in the evaluation 

 

 

The principles of the model of “Fallible Machine” which refer to the 
“primitives of cognition SM/FG” of J. Reason have been 
implemented in the simulation contained in the model COSIMO, 
which has been developed in a simulation programme (with the 
same advantage and limitations) 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 
 

Model name -- 

Evaluated by (name): 

Dr. Rita Kovordányi,  
Cognitive Systems Laboratory  
Department of Computer and Information Science 

Linköpings Universitet, Sweden 

E-mail: ritko@ida.liu.se 

Date: 2004-08-24 

Developer(s) [place or persons] Dario Salvucci and coworkers 

Primary references 

[description of the interface-use part of the model] Salvucci, D. D. 
(2001). Predicting the effects of in-car interface use on driver 
performance: An integrated model approach. International Journal of
Human-Computer Studies, 55, 85-107.  

[description of the driver model] Salvucci, D. D., Boer, E. R., & Liu, 
A. (2001). Toward an integrated model of driver behavior in a 
cognitive architecture. Transportation Research Record, No. 1779.  

[task switching, when] Kushleyeva, Y., Salvucci, D. D.,  & Lee, F. J. 
(2004).  Deciding When to Switch Tasks in Time-Critical 
Multitasking. In Proceedings of the Sixth International Conference 
on Cognitive Modeling.  

[task switching, which goals] Salvucci, D. D., Kushleyeva, Y., & Lee, 
F. J. (2004). Toward an ACT-R General Executive for Human 
Multitasking. In Proceedings of the Sixth International Conference 
on Cognitive Modeling.  

URL  
 
 

Model Characteristics Yes / No / No information / Uncertain 

Is model recursive Yes 

Add comments, if possible 
ACT-R/PM (the modeling “language” used) allows for chunking of 
tasks into more complex higher-level tasks. The present model is 
mostly at the tactical/operational levels. 

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Does model describe one or more of the following interactions  

Between Driver and Vehicle? Yes 

Between Driver and 
Environment? 

Yes (visual monitoring, lane keeping) 

Between Vehicle and 
Environment? 

No (however, the model interacts with a driving simulator) 

Between all three (D, V, E)? No 
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Is the model able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

Uncertain 

Add comments, if possible  

Does the model include an explicit description of 

The Driver? Yes 

The Vehicle? No 

The Environment? No 
A DVE model should offer a balanced approach to the modelling of the D, V, and E 

components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Does the model account for 
driver look head (anticipation)? 

Yes and no 

Add comments, if possible 

1. The model looks at both a near and a far point on the road during 
lane keeping, which gives some look-ahead. 2. When a goal is 
evoked, the model decides on how long to pursue this goal before 
switching to other goals. However, the model is not capable of 
imaginative projection of future events that might develop into 
incidents. 

The model should be able to account for the anticipatory nature of human performance. 
A dynamic model must also have the ability to handle time, cf. below. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Does the model account for 
multiple and simultaneous lines 
of event (dynamics)? 

Yes 

Add comments, if possible 

The model accounts for multiple task performance. Using the 
modeling approach employed here, any number of tasks can be 
modelled separately and then integrated within the cognitive 
architecture ACT-R/PM. Note however, that task switching has to be 
handled explicitly (is not yet built-in into standard ACT-R/PM). 

The model should go beyond a traditional event-response (processing) model, hence 
be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Does the model account for 
performance variability / 
deviations? 

Yes 

Add comments, if possible 

The model accounts for deviations in the sense that it captures 
interference between tasks. For certain interfaces interaction with 
the device might prove hazardous as it disturbs driving. No 
difference between individual drivers. According to the authors, the 
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default parameters in ACT-R/PM (such as the rate of forgetting 
previous knowledge) account well for empirical data, hence there is 
no need to adjust these parameters for individual models. Also, the 
use of default parameters allows for a predictive model, without the 
need to fit the model to prior empirical data in each individual case. 

Does the model include 
categories for performance 
deviations? 

Yes and no 

Add comments, if possible 
Various types of (reasons for) interference between tasks (e.g., 
delay of task performance, because another task uses a resource). 
However, categories of deviations are not stated explicitly.  

The model should be able to account for human performance deviations, preferably 
referring to a specific set of failure categories or a classification scheme.  

 
 

Model Characteristics Yes / No / No information / Uncertain 

Performance limitations of 
model  

Yes 

Add comments, if possible 

The model relies on physical and cognitive limitations set by the 
ACT-R/PM architecture. ACT-R limits the number of goals that can 
be active simultaneously, active knowledge pieces decay with time, 
the production rule that fires may not be optimal (there are time 
limitations on the conflict resolution process), etc. However, the 
model is rudimentary. All (mental) resource limitations are not 
captured (e.g., spatial processing limitations that is, a limited ability 
to perceive and attend to multiple objects in the environment). 

Which are the limiting conditions of the model in terms of processes such as decision 
making, dynamic configuration, time and processes, etc. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Critical Time Framework 100 ms - 10 s 

Add comments, if possible 

At the level of individual keystrokes, incremental steering wheel 
movements, individual eye fixations. Handles tactical level goals: 
whether to interact or drive, and which subgoals to pursue within 
these goals. 

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Is the model primarily developed for 

Analysis Yes 

Prediction Yes (test of in-vehicle interfaces at an early design phase) 

Both Yes 

Can the model use data from 
past events/accidents? 

No 

Add comments, if possible The model cannot extract new knowledge (= appropriate behaviour) 
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from prior events. For this, more advanced learning mechanisms 
would be needed … 

The model should be able to account for retrospective/prospective interaction and 
connection, hence be applicable to either type of analysis. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Does the model include any of 
the following functions / states? 

 

Learning No 

Situation assessment Yes (traffic in own lane) 

Control Modes ?? 

Perception Yes 

Interpretation Yes 

Planning Yes 

Execution Yes 

Behavioural adaptation No 

Workload Yes 

Risk Perception No 

Add comments, if possible Physical workload is included for eyes and hands. Mental workload 
is not fully captured. 

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 

Accounts for Task modelling: Yes 

Type of Task modelled Dialling, lane keeping, monitoring of the road, speed control 

Multiple/parallel Task 
performance 

Yes 

Add comments, if possible 

The model is directly based on task analysis of lane keeping and 
interaction with a cellular phone (four interaction styles were 
modeled). Task switching is implemented using specific constructs. 
Model focuses on internally generated, temporal switch signals (not 
driven by appearance of external stimuli). When a new goal is 
activated, a time limit is given for that goal, depending on present 
state of affairs (both internal and external). As the time frame for a 
goal incrementally decreases to zero, the production rules 
associated with that goal will become less likely to be fired. 

The model should be able to use task analysis as inputs and also to represent tasks 
structures  

 
Model Characteristics Yes / No / No information / Uncertain 
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Type of simulation (if any) Yes 

Simulation approach Symbolic 

Add comments, if possible  
If the model is supported by a “simulation”, then it is necessary to describe which type 

of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics Uncertain 

Software requirements  ACT-R/PM (ACT-R Perceptual-Motor) 

Hardware requirements  Macintosh or PC 

Add comments, if possible  
What are the input-output variables of the model? What is the method of 

synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 

 
 

Additional information sources 
used in the evaluation 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name Intelligent Speed Adaptation 
Evaluated by (name): Frank Lai (UNIVLEEDS) 
Date: September 2004 
Developer(s) [place or persons] Samantha COMTE, Leeds University, UK 

Primary references 
Intelligent speed adaptation: evaluating the possible effects of an 
innovative speed management system on driver behaviour and road 
safety, PhD thesis, Leeds University, UK 

URL N/A 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive No information 

Add comments, if possible 
This work investigates the introduction of ISA in various 
configurations (advisory, user selectable, mandatory). The majority 
of the work were descriptive analysis. 

A model is recursive it is applies the same principles of analysis at all levels of 
descriptions. Failure to do so means that the model invokes different concepts at different 
levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? Yes 
Between Driver and 
Environment? 

Yes 

Between Vehicle and 
Environment? 

Yes 

Between all three (D, V, E)? Yes 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

Uncertain 

Add comments, if possible The relationships between studied variables may contribute to other 
DVE models 

Does the model include an explicit description of 
The Driver? Yes 
The Vehicle? Yes 
The Environment? Yes 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

Yes 

Add comments, if possible N/A 
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

Uncertain 

Add comments, if possible N/A 
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The model should be more powerful than a traditional event-response model, hence be 
able to describe how multiple lines of events are organised. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

Yes 

Add comments, if possible N/A 
Does the model include 
categories for performance 
deviations? 

Yes 

Add comments, if possible Based on ISA system variations 
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

No information 

Add comments, if possible N/A 
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework No information 
Add comments, if possible N/A 

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis Yes 
Prediction Yes 
Both Yes 
Can the model use data from 
past events/accidents? 

Uncertain 

Add comments, if possible This work mainly focuses on descriptive analysis and may not be 
able to accommodate third-party data 

The model should be able to account for retrospective/prospective interaction and 
connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning Yes 
Situation assessment Yes 
Control Modes Uncertain 
Perception Yes 
Interpretation Yes 
Planning Uncertain 
Execution Yes 
Behavioural adaptation Yes 
Workload Yes 
Risk Perception Yes 
Add comments, if possible N/A 

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: No 
Type of Task modelled N/A 
Multiple/parallel Task 
performance 

N/A 

Add comments, if possible N/A 
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) No information 
Simulation approach No information 
Add comments, if possible N/A 

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics 

Significant variables are: D: acceptance of driver support systems 
(ISA), driving speed variance, workload, situation awareness, driver 
characteristics (Driving Style Questionnaire), driving performance 
(headway and gap acceptance). V: presence of driver support 
system (ISA), system configuration (level of automation). E: road 
type 

Software requirements  No 
Hardware requirements  No 
Add comments, if possible N/A 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 

Model name IVIS DEMAnD 

Evaluated by (name): Angelos Amditis, Zoi Lentziou 

Date: 30/8/2004 

Developer(s) [place or persons] ICCS 

Primary references  

URL angelos@esd.ece.ntua.gr , zoi@esd.ece.ntua.gr 
 
 

Model Characteristics Yes / No / No information / Uncertain 

Is model recursive Yes 

Add comments, if possible The IVIS DEMAnD model applies the same principles of analysis at 
all levels of descriptions 

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Does model describe one or more of the following interactions  

Between Driver and Vehicle? Yes 

Between Driver and 
Environment? 

No information 

Between Vehicle and 
Environment? 

No information 

Between all three (D, V, E)? Uncertain 

Is the model able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

Uncertain  

Add comments, if possible  

Does the model include an explicit description of 

The Driver? Yes 

The Vehicle? Yes 

The Environment? Uncertain  
A DVE model should offer a balanced approach to the modelling of the D, V, and E 

components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Does the model account for 
driver look head (anticipation)? Yes  

Add comments, if possible  
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The model should be able to account for the anticipatory nature of human performance. 
A dynamic model must also have the ability to handle time, cf. below. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

Yes  

Add comments, if possible The task to be implemented can be a single item or multiple 
subtasks 

The model should go beyond a traditional event-response (processing) model, hence 
be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Does the model account for 
performance variability / 
deviations? 

Yes  

Add comments, if possible  

Does the model include 
categories for performance 
deviations? 

Yes  

Add comments, if possible  
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 
 

Model Characteristics Yes / No / No information / Uncertain 

Performance limitations of 
model  No information 

Add comments, if possible  
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 

Critical Time Framework No information 

Add comments, if possible  
The standard time frame of a simulation that can be handled by the model in terms of 

duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Is the model primarily developed for 

Analysis Yes 

Prediction Yes 
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Both Yes  

Can the model use data from 
past events/accidents? No information 

Add comments, if possible The prototype was developed with the aim to predict the 
performance of drivers interacting with IVIS.  

The model should be able to account for retrospective/prospective interaction and 
connection, hence be applicable to either type of analysis. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Does the model include any of 
the following functions / states? 

 

Learning No information 

Situation assessment Yes 

Control Modes Yes 

Perception No information 

Interpretation No information 

Planning Yes 

Execution Yes 

Behavioural adaptation Yes 

Workload Yes 

Risk Perception No information 

Add comments, if possible 

The user specifies the driver resource categories according to the 
task of interest, characteristics of the task of interest and modifiers 
relevant to the design. The model takes into account driver’s 
behaviour, environmental conditions as well as vehicle parameters. 

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 

Accounts for Task modelling: Y/N. If Y then 

Type of Task modelled Uncertain 

Multiple/parallel Task 
performance 

Uncertain 

Add comments, if possible  
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 

Type of simulation (if any) No information 
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Simulation approach No information 

Add comments, if possible  
If the model is supported by a “simulation”, then it is necessary to describe which type 

of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics No information 

Software requirements  No information 

Hardware requirements  No information 

Add comments, if possible No information 
What are the input-output variables of the model? What is the method of 

synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 

 
 

Additional information sources 
used in the evaluation 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name In-vehicle speed adaptation 
Evaluated by (name): Frank Lai (UNIVLEEDS) 
Date: September 2004 
Developer(s) [place or persons] Magnus HJALMDAHL, Lund University, Sweden 

Primary references In-vehicle speed adaptation on the effectiveness of a voluntary 
system, PhD thesis, Lund University, Sweden 

URL N/A 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive No information 

Add comments, if possible This work investigates the effect of introducing ISA and produces 
mainly descriptive analysis results. 

A model is recursive it is applies the same principles of analysis at all levels of 
descriptions. Failure to do so means that the model invokes different concepts at different 
levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? Yes 
Between Driver and 
Environment? 

Yes 

Between Vehicle and 
Environment? 

Yes 

Between all three (D, V, E)? Yes 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

Uncertain 

Add comments, if possible The relationships between studied variables may contribute to other 
DVE models 

Does the model include an explicit description of 
The Driver? Yes 
The Vehicle? Yes 
The Environment? Yes 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

Yes 

Add comments, if possible N/A 
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

Uncertain 

Add comments, if possible N/A 
The model should be more powerful than a traditional event-response model, hence be 

able to describe how multiple lines of events are organised. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

Yes 

Add comments, if possible N/A 
Does the model include 
categories for performance 
deviations? 

Uncertain 

Add comments, if possible N/A 
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

No information 

Add comments, if possible N/A 
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework No information 
Add comments, if possible N/A 

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis Yes 
Prediction Yes 
Both Yes 
Can the model use data from 
past events/accidents? 

Uncertain 

Add comments, if possible This work mainly focuses on descriptive analysis and may not be 
able to accommodate third-party data 

The model should be able to account for retrospective/prospective interaction and 
connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning Yes 
Situation assessment Yes 
Control Modes Uncertain 
Perception Yes 
Interpretation Uncertain 
Planning Yes 
Execution Yes 
Behavioural adaptation Yes 
Workload Yes 
Risk Perception Yes 
Add comments, if possible N/A 

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: No 
Type of Task modelled N/A 
Multiple/parallel Task 
performance 

N/A 

Add comments, if possible N/A 
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) No information 
Simulation approach No information 
Add comments, if possible N/A 

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics 

Significant variables are: D: attitude (towards speeding behaviour 
and road safety), acceptance of driver support systems (ISA), and 
driving speed variance. V: presence of driver support system (ISA). 
E: road type, accident occurrence, air quality, and network 
efficiency. 

Software requirements  No 
Hardware requirements  No 
Add comments, if possible N/A 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name MIDAS 
Evaluated by (name): P.C. Cacciabue; L. Macchi (JRC) 
Date: 27/07/2004 
Developer(s) [place or persons] Corker, K. 

Primary references 

Corker, K. M., and B. Smith (1993). An architecture and modeling 
for cognitive engineering simulation analysis: application to 
advanced aviation analysis. AAIA Conference on Computing in 
Aerospace, San Diego, CA. 
 
Corker, K. M., and G. M. Pisanich (1995). Analysis and modelling of 
flight crew performance in automated air traffic management 
systems. Proceedings 6th IFAC/IFIP/IFORS/IEA Symposium on 
Analysis, Design and Evaluation of Man-Machine Systems, 
Cambridge, MA, 27-29 June. pp. 629-634. 

URL  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive YES 
Add comments, if possible  

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? YES 
Between Driver and 
Environment? 

YES 

Between Vehicle and 
Environment? 

NO 

Between all three (D, V, E)? NO 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

NO 

Add comments, if possible  
Does the model include an explicit description of 
The Driver? YES 
The Vehicle? YES 
The Environment? YES 

A DVE model should offer a balanced approach to the modelling of the D, V, and E 
components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

NO 

Add comments, if possible  
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

YES 

Add comments, if possible  
The model should go beyond a traditional event-response (processing) model, hence 

be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

YES 

Add comments, if possible  
Does the model include 
categories for performance 
deviations? 

YES 

Add comments, if possible  
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

 

Add comments, if possible  
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework NO 
Add comments, if possible  

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis YES 
Prediction YES 
Both YES 
Can the model use data from 
past events/accidents? 

YES 

Add comments, if possible  
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning NO 
Situation assessment YES 
Control Modes YES 
Perception YES 
Interpretation YES 
Planning YES 
Execution YES 
Behavioural adaptation NO 
Workload NO 
Risk Perception NO 
Add comments, if possible  

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Y. If Y then 
Type of Task modelled Task that are part of well known procedures 
Multiple/parallel Task 
performance 

NO 

Add comments, if possible  
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) Simulation based on “agents”  
Simulation approach Object oriented programming languages 
Add comments, if possible  

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Input-Output characteristics No information 
Software requirements  No information 
Hardware requirements  No information 
Add comments, if possible  

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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Additional information sources 
used in the evaluation 

 

 
This model and simulation are based on classical Information 
Processing System paradigms, such as the model Skill-Rule-
Knowledge. 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name Multiple resources Theory 
Evaluated by (name): José J. Cañas 
Date: July, 28, 2004 
Developer(s) [place or persons] C.D. Wickens 

Primary references Wickens, C.D. (2002). Multiple resources and performance 
prediction. Theoretical Issues in Ergonomics Science, 3, 159-177 

URL  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive Yes 

Add comments, if possible It is based on two concepts, “Resources” and “Multiple”, that are 
used at all levels of description 

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? Yes 
Between Driver and 
Environment? 

Yes 

Between Vehicle and 
Environment? 

NO 

Between all three (D, V, E)? No 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

No information 

Add comments, if possible  
Does the model include an explicit description of 
The Driver? Yes 
The Vehicle? No 
The Environment? No 

A DVE model should offer a balanced approach to the modelling of the D, V, and E 
components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

No 

Add comments, if possible  
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

Yes 

Add comments, if possible This is an important characteristic of the model 
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The model should go beyond a traditional event-response (processing) model, hence 
be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

Yes 

Add comments, if possible  
Does the model include 
categories for performance 
deviations? 

Uncertain 

Add comments, if possible Could do it indirectly 
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

It is limited to time-sharing tasks performance 

Add comments, if possible  
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework Uncertain 
Add comments, if possible  

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis Yes 
Prediction Yes 
Both yes 
Can the model use data from 
past events/accidents? 

Yes 

Add comments, if possible  
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning Uncertain 
Situation assessment Yes 
Control Modes Uncertain 
Perception Yes 
Interpretation Yes 
Planning No 
Execution Yes 
Behavioural adaptation No 
Workload Yes 
Risk Perception No 
Add comments, if possible  

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Y/N. If Y then 
Type of Task modelled Time-sharing tasks 
Multiple/parallel Task 
performance 

Yes 

Add comments, if possible  
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) No in its present state 
Simulation approach Could be logical, mathematical and numerical 
Add comments, if possible  

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics Environment and tasks characteristics/ performance (correctedness 
and time) 

Software requirements  Uncertain 
Hardware requirements  Uncertain 
Add comments, if possible  

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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Additional information sources 
used in the evaluation 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name PROCRU 
Evaluated by (name): P.C. Cacciabue; L. Macchi (JRC) 
Date: 27/07/2004 
Developer(s) [place or persons] Baron, S. 

Primary references 
Baron, S., G. Zacharias, R. Muralidharan, and R. Lancraft (1980). 
PROCRU: a model for analyzing flight crew procedures in approach 
to landing. NASA CR-152397. 

URL  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive YES 
Add comments, if possible  

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? YES 
Between Driver and 
Environment? 

NO 

Between Vehicle and 
Environment? 

NO 

Between all three (D, V, E)? NO 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

NO 

Add comments, if possible  
Does the model include an explicit description of 
The Driver? YES 
The Vehicle? NO 
The Environment? NO 

A DVE model should offer a balanced approach to the modelling of the D, V, and E 
components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

YES 

Add comments, if possible  
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

YES 

Add comments, if possible  
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The model should go beyond a traditional event-response (processing) model, hence 
be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

YES 

Add comments, if possible  
Does the model include 
categories for performance 
deviations? 

YES 

Add comments, if possible 
The model has been developed to represent the behaviour of a crew 
of 2-3 pilots, that are expected to follow well defined and structured 
procedures during the management of a flight 

The model should be able to account for human performance deviations, preferably 
referring to a specific set of failure categories or a classification scheme.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

The model is specifically dedicated to crew behaviour and is based 
on classical “Optimal Control” approaches typical of control theory 

Add comments, if possible  
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework The performance of procedure and interaction within a group 
Add comments, if possible  

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis YES 
Prediction YES 
Both YES 
Can the model use data from 
past events/accidents? 

YES 

Add comments, if possible  
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning NO 
Situation assessment YES 
Control Modes YES 
Perception YES 
Interpretation YES 
Planning YES 
Execution YES 
Behavioural adaptation NO 
Workload NO 
Risk Perception NO 
Add comments, if possible  

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Y. If Y then YES 
Type of Task modelled Well defined tasks within procedures 
Multiple/parallel Task 
performance 

YES 

Add comments, if possible  
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) YES 

Simulation approach Classical simulation language (typical of the period in which the 
simulation was developed). 

Add comments, if possible This model could be adapted to modern simulation environments by 
utilising modern languages (Object oriented languages) 

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics 
Data concerning the system.  
Control procedures to be simulated as part of the knowledge data-
base 

Software requirements  Classical algorithms for Optimal Control and standard simulation 
language 

Hardware requirements  PC 

Add comments, if possible 
It would be probably possible to implement a model based on 
PROCRU approach by utilising MATLAB and SIMULINK software 
environment and simulation architectures 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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Additional information sources 
used in the evaluation 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name Psychological model of the driver 
Evaluated by (name): Frank Lai (UNIVLEEDS) 
Date: September 2004 
Developer(s) [place or persons] Neville STANTON and Mark YOUNG, Brunel University, UK 

Primary references 
Developing a psychological model of the driver. Paper presented at 
the 11th Seminar of Behavioural Research in Road Safety, 
Department for Transport, UK 

URL http://www.dft.gov.uk/stellent/groups/dft_rdsafety/documents/page/d
ft_rdsafety_504574-11.hcsp#P3121_289494 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive Uncertain 

Add comments, if possible 
The work suggests a few relationships between different variables 
based on the use of Adaptive Cruise Control in a simulation 
environment. 

A model is recursive it is applies the same principles of analysis at all levels of 
descriptions. Failure to do so means that the model invokes different concepts at different 
levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? Yes 
Between Driver and 
Environment? 

Yes 

Between Vehicle and 
Environment? 

Yes 

Between all three (D, V, E)? Yes 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

Uncertain 

Add comments, if possible This work mainly focuses on the driver. It is stated that traffic density 
were taken into account but no results were presented. 

Does the model include an explicit description of 
The Driver? Yes 
The Vehicle? Yes 
The Environment? Yes 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

Yes 

Add comments, if possible 
This work suggests situation awareness is associated with mental 
workload and driver’s well-being (e.g. mood, self-esteem, and 
thinking state etc.) 

The model should be able to account for the anticipatory nature of human performance. 
A dynamic model must also have the ability to handle time, cf. below. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

Uncertain 

Add comments, if possible This work is more like a traditional event-response model. 
The model should be more powerful than a traditional event-response model, hence be 

able to describe how multiple lines of events are organised. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

Yes 

Add comments, if possible 
This work suggests situation awareness decreases in line with an 
increase in mental workload, and in line with a decrease in driver’s 
well-being 

Does the model include 
categories for performance 
deviations? 

No 

Add comments, if possible 
This work suggests quantitative relationships between mental 
workload and situation awareness but does not suggest explicit 
performance categorisation. 

The model should be able to account for human performance deviations, preferably 
referring to a specific set of failure categories or a classification scheme.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

No information 

Add comments, if possible N/A 
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework No information 
Add comments, if possible N/A 

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis Yes 
Prediction Yes 
Both Yes 
Can the model use data from 
past events/accidents? 

Yes 

Add comments, if possible 
This work suggests quantitative relationships between mental 
workload and situation awareness, and hence will be able to 
accommodate third-party data. 

The model should be able to account for retrospective/prospective interaction and 
connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning Uncertain 
Situation assessment Yes 
Control Modes Yes 
Perception Yes 
Interpretation Uncertain 
Planning Uncertain 
Execution Yes 
Behavioural adaptation Yes 
Workload Yes 
Risk Perception Yes 
Add comments, if possible N/A 

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: No 
Type of Task modelled N/A 
Multiple/parallel Task 
performance 

N/A 

Add comments, if possible N/A 
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) No information 
Simulation approach No information 
Add comments, if possible N/A 

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics 

Significant variables are: D: driver’s well-being (e.g. mood, self-
esteem, and thinking state), mental workload, situation awareness, 
personality (locus of control), and trust in driver support systems. V: 
presence of driver support system (ACC). E: N/A 

Software requirements  No 
Hardware requirements  No 
Add comments, if possible N/A 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 

 

 



Deliverable 1.1.1a Confidential Contract N. IST-1-507674-IP 
 

 96   

AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name RMC/ PIPE 
Evaluated by (name): P.C. Cacciabue; L.Macchi  (JRC) 
Date: 27/07/2004 
Developer(s) [place or persons] Cacciabue, P. C. et al. 

Primary references 

Cacciabue, P. C. (1998). Modelling and Simulation of Human 
Behaviour in System Control. Springer-Verlag, London, UK. 
 
Cacciabue, P. C., Mauri, C., and Owen, D., (2003). Development of 
a Model and Simulation of Aviation Maintenance Technician Task 
Performance. To appear in Int. Journal of Cognition Technology and 
Work , IJ-CTW. Springer-Verlag, London. 

URL  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive YES  
Add comments, if possible  

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? YES 
Between Driver and 
Environment? 

YES 

Between Vehicle and 
Environment? 

YES 

Between all three (D, V, E)? YES 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

NO 

Add comments, if possible  
Does the model include an explicit description of 
The Driver? YES 
The Vehicle? NO 
The Environment? NO 

A DVE model should offer a balanced approach to the modelling of the D, V, and E 
components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

YES 

Add comments, if possible  
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
 
 

 



Deliverable 1.1.1a Confidential Contract N. IST-1-507674-IP 
 

 97   

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

NO 

Add comments, if possible  
The model should go beyond a traditional event-response (processing) model, hence 

be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

YES 

Add comments, if possible The variability of performance must be foreseen a priori and 
considered in the representation of alternative behaviour 

Does the model include 
categories for performance 
deviations? 

YES 

Add comments, if possible See comment above 
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 
 

Model Characteristics Yes / No / No information / Uncertain 

Performance limitations of 
model  

The model is weakly developed for the development of “new” or 
innovative plans based on basic knowledge and fundamental 
believes. 

Add comments, if possible  
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework NO 
Add comments, if possible  

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis YES 
Prediction YES 
Both YES 
Can the model use data from 
past events/accidents? 

YES 

Add comments, if possible  
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning YES 
Situation assessment YES 
Control Modes NO 
Perception YES 
Interpretation YES 
Planning YES 
Execution YES 
Behavioural adaptation NO 
Workload NO 
Risk Perception NO 
Add comments, if possible  

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Y. If Y then 

Type of Task modelled All tasks must be foreseen and included in the possible 
deviation/alternative performances 

Multiple/parallel Task 
performance 

NO 

Add comments, if possible  
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any)  Procedures and error making mechanisms 
Simulation approach Object Oriented programming (C++, etc.) 

Add comments, if possible The simulation of the model is crucial for defining the scope of 
application and is quite demanding 

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 

Input-Output characteristics 
All physical and environmental variables affecting behaviour and 
error making. All procedures and task must be simulated. Variability 
of performances 

Software requirements  No special requirements 
Hardware requirements  PC 

Add comments, if possible 
The model could be implemented in modern software environments 
such as MATLAB and SIMULINK. This would improve exchange of 
data and information between components (in our case D, V, and E)

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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Additional information sources 
used in the evaluation 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name SHELL MODEL 
Evaluated by (name): P.C. Cacciabue; L.Macchi  (JRC) 
Date: 27/07/2004 
Developer(s) [place or persons] Edwards, E., Hawkins, F.H., and other authors  

Primary references 
Edwards, E. (1972). Man and Machine: systems for safety. In 
Proceedings of British Airline Pilots Association Technical 
Symposium. British Airline Pilots Association, London. pp 21-36 

URL  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive YES 
Add comments, if possible  

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? YES 
Between Driver and 
Environment? 

YES 

Between Vehicle and 
Environment? 

YES 

Between all three (D, V, E)? YES 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

YES 

Add comments, if possible 

The SHELL model considers the interaction of the 5 elements of the 
SHELL architecture, in that it requires that specific consideration is 
given to the correlation of Liveware (central element of the model) 
with all other elements, namely L-S, L-L, L-H and L-E. No explicit 
modelling is provided, as each application should develop specific 
correlations. 

Does the model include an explicit description of 
The Driver? NO 
The Vehicle? NO 
The Environment? NO 

A DVE model should offer a balanced approach to the modelling of the D, V, and E 
components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

NO 

Add comments, if possible  
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

NO 

Add comments, if possible  The model is essentially static 
The model should go beyond a traditional event-response (processing) model, hence 

be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

YES 

Add comments, if possible Depends on the specific models 
Does the model include 
categories for performance 
deviations? 

YES 

Add comments, if possible  The ADREP-2000 aviation taxonomy has been based on SHELL 
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

NO 

Add comments, if possible  
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework NO   

Add comments, if possible It is not a dynamic model as it only governs the interaction between 
its elements, by establishing appropriate taxonomies 

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis YES 
Prediction NO 
Both NO 
Can the model use data from 
past events/accidents? 

YES 

Add comments, if possible  
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
 
 

 



Deliverable 1.1.1a Confidential Contract N. IST-1-507674-IP 
 

 102   

Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning NO 
Situation assessment NO 
Control Modes NO 
Perception NO 
Interpretation NO 
Planning NO 
Execution NO 
Behavioural adaptation NO 
Workload NO 
Risk Perception NO 

Add comments, if possible The model accounts for the above characteristic only for what 
concerns the classification of deviations. 

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Y/N. If Y then 
Type of Task modelled NO 
Multiple/parallel Task 
performance 

NO 

Add comments, if possible  
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) NO 
Simulation approach NO 
Add comments, if possible  

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Input-Output characteristics N/A 
Software requirements  N/A 
Hardware requirements  N/A 
Add comments, if possible N/A 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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Additional information sources 
used in the evaluation 

 

 

The SHELL Architecture is very valuable for representing 
interactions. As it does not contain explicit models of the 
components of a system (in our case DVE), the quality and power of 
the simulation will depend on the specific models adopted. 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name Supervisory Control Paradigm  
Evaluated by (name): P.C. Cacciabue; L. Macchi (JRC) 
Date: 27/07/2004 
Developer(s) [place or persons] Sheridan, T. 

Primary references 

Sheridan, T. B. (1992). Telerobotics, Automation and Human 
Supervisory Control. The MIT Press, Cambridge, MA. 
 
Sheridan, T. B. (1999). Human supervisory control. In: Handbook of 
Systems Engineering and Management (A.P. Sage and W.B. Rouse 
Eds.), pp. 591-628. J. Wiley & Sons, New York, USA. 
 

URL  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive YES 

Add comments, if possible 

This model is a theoretical representation of the cognitive and 
behavioural processes that govern human performances. No 
simulation has been developed, no implementations have been 
attempted in practice. 

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? NO 
Between Driver and 
Environment? 

NO 

Between Vehicle and 
Environment? 

NO 

Between all three (D, V, E)? NO 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

NO 

Add comments, if possible  
Does the model include an explicit description of 
The Driver? YES – The human supervisory process is described 
The Vehicle? NO 
The Environment? NO 

A DVE model should offer a balanced approach to the modelling of the D, V, and E 
components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

YES 

Add comments, if possible  
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

NO 

Add comments, if possible  
The model should go beyond a traditional event-response (processing) model, hence 

be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

NO 

Add comments, if possible  
Does the model include 
categories for performance 
deviations? 

NO 

Add comments, if possible  
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 
 

Model Characteristics Yes / No / No information / Uncertain 

Performance limitations of 
model  

The model has been only described in theoretical form and has 
been utilised by the Author to sustain a well-known and accepted 
representation of human machine interaction. The major limitation 
lies in the fact that the model has not been applied into practice to 
actually represent interactions in working contexts  

Add comments, if possible  
Which are the limiting conditions of the model in terms of processes such as decision 

making, dynamic configuration, time and processes, etc. 
 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework NO 
Add comments, if possible  

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis YES 
Prediction YES 
Both YES 
Can the model use data from 
past events/accidents? 

YES 

Add comments, if possible  
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning YES 
Situation assessment YES 
Control Modes YES 
Perception YES 
Interpretation YES 
Planning YES 
Execution YES 
Behavioural adaptation YES 
Workload NO 
Risk Perception NO 

Add comments, if possible 

In theory, there are no limitations to the possibility of representing 
functions/states in the framework of the model, as this is very 
general. This is an advantage, but also the major drawback of the 
model.  

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Y. If Y then 

Type of Task modelled Supervisory Control approach is proposed as the best formulation to 
describe human cognitive and behavioural processes 

Multiple/parallel Task 
performance 

NO 

Add comments, if possible  
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) No real development is known 
Simulation approach  
Add comments, if possible  

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Input-Output characteristics Depends on actual implementations 
Software requirements  NO 
Hardware requirements  NO 

Add comments, if possible Model too generic for actual implementation. Further development 
and reduction of scope would be required 

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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Additional information sources 
used in the evaluation 
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AIDE – SP1 – DVE model evaluation 
Please fill out the following form for each model. 

 
Model name System Response Generator (SRG) 
Evaluated by (name): P.C. Cacciabue; L.Macchi  (JRC) 
Date: 27/07/2004 
Developer(s) [place or persons] Hollnagel, E. & Cacciabue P. C. (inter alia) 

Primary references 

Kjær-Hansen, J., Cacciabue, P. C. & Hollnagel, E. A system 
response generator for human-machine interaction analysis. 11th 
European Annual Conference on Human decision Making and 
Manual Control, Valenciennes, France, 17-19 November, 1992 

URL  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Is model recursive YES 

Add comments, if possible 

The SRG formalism is a basic architecture for considering 
interaction between (three) different components. It does not contain 
specific models of such components, but offers an architecture that 
can be taken a s reference when modelling a typical DVE interaction 
process. 

A model is recursive if it is applies the same principles of analysis at all levels of 
descriptions. A model that is not recursive invokes different concepts at different levels. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does model describe one or more of the following interactions  
Between Driver and Vehicle? YES 
Between Driver and 
Environment? 

YES 

Between Vehicle and 
Environment? 

YES 

Between all three (D, V, E)? YES 
Is the model is able to describe 
links with other DVE models, 
hence to represent traffic 
dynamics? 

NO 

Add comments, if possible  
Does the model include an explicit description of 
The Driver? NO 
The Vehicle? NO 
The Environment? NO 

A DVE model should offer a balanced approach to the modelling of the D, V, and E 
components. Each component should be represented in its own right rather than as a set of 
input parameters to another component. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
driver look head (anticipation)? 

YES 

Add comments, if possible  
The model should be able to account for the anticipatory nature of human performance. 

A dynamic model must also have the ability to handle time, cf. below. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
multiple and simultaneously 
lines of event (dynamics)? 

YES 

Add comments, if possible  
The model should go beyond a traditional event-response (processing) model, hence 

be able to describe how multiple, simultaneous lines of events are organised and how they 
determine behaviour. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Does the model account for 
performance variability / 
deviations? 

YES 

Add comments, if possible  
Does the model include 
categories for performance 
deviations? 

YES 

Add comments, if possible  
The model should be able to account for human performance deviations, preferably 

referring to a specific set of failure categories or a classification scheme.  
 
 

Model Characteristics Yes / No / No information / Uncertain 
Performance limitations of 
model  

Time 

Add comments, if possible 

The ability to model interactions of various nature depends on the 
actual models of the components (in our case D, V and E). As 
already stated, SRG offers the architecture that coordinates and 
synchronises the models in a discrete time variation. 

Which are the limiting conditions of the model in terms of processes such as decision 
making, dynamic configuration, time and processes, etc. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Critical Time Framework YES 
Add comments, if possible See above comment 

The standard time frame of a simulation that can be handled by the model in terms of 
duration of simulation and size of time steps. A related issue is whether the model is able to 
represent dynamic events at all. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Is the model primarily developed for 
Analysis YES 
Prediction YES 
Both YES 
Can the model use data from 
past events/accidents? 

YES 

Add comments, if possible  
The model should be able to account for retrospective/prospective interaction and 

connection, hence be applicable to either type of analysis. 
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Model Characteristics Yes / No / No information / Uncertain 
Does the model include any of 
the following functions / states? 

 

Learning NO 
Situation assessment NO 
Control Modes NO 
Perception NO 
Interpretation NO 
Planning NO 
Execution NO 
Behavioural adaptation NO 
Workload NO 
Risk Perception NO 

Add comments, if possible 

(This comments relates to the above discussion on the scope and 
aim of SRG)The modelling capabilities of Driver behaviour depend 
on the actual model that is implemented as part of the SRG 
structure. 

The model should be able to consider variables and parameters that affect behaviour, 
as well as the specific environment and machine (vehicle) variables that affect behaviour. 
Long term behavioural adaptation and effects are also relevant. 

The model should accounts for high level processes, such as Learning, 
Comprehension, Situation Assessment, Control, etc. as well as for basic cognitive functions, 
such as perception, interpretation, etc. Execution is included in this list.  

 
 

Model Characteristics Yes / No / No information / Uncertain 
Accounts for Task modelling: Y/N. If Y then 
Type of Task modelled  
Multiple/parallel Task 
performance 

 

Add comments, if possible See above comment 
The model should be able to use task analysis as inputs and also to represent tasks 

structures  
 

Model Characteristics Yes / No / No information / Uncertain 
Type of simulation (if any) YES 
Simulation approach No information 
Add comments, if possible  

If the model is supported by a “simulation”, then it is necessary to describe which type 
of simulation approach is considered: for instance, logical, symbolic, mathematical, and/or 
numerical. 

 
 

Model Characteristics Yes / No / No information / Uncertain 
Input-Output characteristics Depends on the models of the components (in our case the DVE) 

Software requirements  
The original software would need updating by the development of 
the SRG principles in a modern Object Oriented Language as C++ or 
Dot-net, etc. 

Hardware requirements  No information 
Add comments, if possible  

What are the input-output variables of the model? What is the method of 
synchronization among model components and external data sources, e.g. synchronous, time 
tagged, asynchronous, etc.? Which requirements are associated with the software that 
supports the simulation? Which type of hardware can accommodate the simulation? 
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Additional information sources 
used in the evaluation 
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