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Abstract. Perceived complexity is analyzed in conjunction with cognitive 
stability in the context of potential use in human-centered design. These human 
factors are useful in the process of understanding co-adaptation of people and 
technology, and consequently for the evaluation of the maturity of a product. 
Expertise and experience play an important role in the definition and refinement 
of these two concepts. This paper presents a first account of such concepts in 
the context of aircraft cockpit design. 
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1   Introduction 

This paper presents an analysis of cognitive stability and perceived complexity in 
human-machine interaction, where the machine is software-intensive. Both concepts 
are complementary. Perceived complexity is more related to the “gulf of evaluation”, 
and cognitive stability to the “gulf of execution”, in Norman’s terminology [19] [20]. 
Cognitive stability is related to various principles such as simplicity (and its 
counterpart complexity), observability and controllability, and redundancy. Even if 
adaptation is an asset of human beings, their life is better when technology is adapted 
to them. In fact, the real issue in human-centered design is to better understand co-
adaptation of people and technology [4] in the perspective of increasing cognitive 
stability. Cognitive stability is defined taking the physical metaphor of passive and 
active stability that respectively involves static and dynamic complexity.  

Our technological world never stops producing new technology that induces new 
practices, therefore people attempt to adapt in order to reach a reasonable level of 
cognitive stability. We observe that people may, or may not, have difficulty to learn 
and maintain these practices. Such difficulty is directly related to system complexity 
and emerging cognitive instability. The main problem arises when we try to 
understand what system complexity really is. System complexity will be seen from 
the perspective of a user who has to adapt to a new system or technology. 
Consequently, the appropriate concept that will be studied is perceived complexity. A 
system may be internally complex but very well designed, and provide a very easy 
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user experience. Conversely, a technology that is not mature enough may cause an 
overload of adaptation that requires extensive training on this technology. Therefore, 
maturity of both technology and practices is a concept that deserves to be further 
investigated. In the context of life-critical systems, certification of new technology is 
required [8]. Certification criteria are built around two main kinds of principles, 
design principles that are concerned with system stability and use principles that are 
concerned with cognitive stability. 

“Errare humanum est” (i.e., making errors is human) is a very old maxim that is 
still very much verified and used. Its corollary “Perseverare diabolicum” (i.e., 
persisting is diabolical) should also be remembered. For the last three decades, we 
have studied human errors in the cockpit of commercial aircraft. Well-informed 
statistics, such as the ASRS [2], report that about 75% of incidents are caused by 
pilots’ human errors. Several authors proposed various kinds of human error 
taxonomies [1] [12] [15] [18] [22]. Hollnagel talks about erroneous actions that can 
be initiated or terminated too early, too late under incorrect conditions, for incorrect 
reasons, or not at all [13]. The priority assigned to an action can also be a factor of 
human error. 

But how can a designer or engineer take into account potential human errors at 
design time? A designer is a creator or an architect of a novel artifact. An engineer is 
a builder. It happens that some people have both of these jobs. Let the term “design” 
denote both of them. A designer then needs to understand human reliability in order to 
prevent surprises. Even if design is an incremental trial-and-error process, the best 
early design is likely to lead to the best product in the end. This is why there is a need 
for an underlying theory of both cognitive stability and perceived complexity. 

The first part of this paper provides an account of the concept of cognitive stability 
using the physical stability background and the latest development in human 
reliability and adaptation. The second part is devoted to the analysis of perceived 
complexity. The third part shows how human-centered design can be improved by 
taking into account cognitive stability and perceived complexity. In the balance of the 
paper, a discussion is started on related issues. 

2   Cognitive Stability 

2.1   Passive and Active Stability 

Stability is a concept that physicists know well. The pendulum is a good example of 
passive stability. A pendulum consists of a mass attached by a string to a pivot point. 
When the mass is moved aside, it tends to return to its initial state. We talk about 
stable balance or equilibrium. The same kind of phenomenon happens when you 
through a ball in a bowl, it stabilizes at the bottom of the bowl… and stays in the 
bowl. However, if you turn the bowl and put the ball on the top of its convex side, 
then the ball falls and is no longer on the bowl. We talk about instable balance or 
equilibrium. In the same way, plate spinning consists in maintaining a plate on a pole 
without it falling off. Plate spinning relies on the gyroscopic effect that you need to 
permanently induce from the basis of the pole. Circus acrobats are able to maintain 
several spinning plates on the top of several poles at the same time. This is active 
stability. 
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A chair requires three legs that are not aligned to be passively stable. However, 
why are human beings able to stay erect on two legs? This is because we constantly 
compensate balance errors. We stay erect because we are active, often unconsciously! 
We learned this kind of active stability in our very early childhood. Taking this 
metaphor seriously, an erroneous action deviates from a stable state either to return to 
it or diverge from it. The former defines cognitive stability and the latter cognitive 
instability. 

There are human-machine systems that provide cognitive stability, at least in a 
specific context of use. For example, there are bicycles that are physically stable from 
the intrinsic design of their forks, i.e., when you move the handlebars sideways (but 
not too much) they tend to re-stabilize on the trajectory. Others are not. In the same 
way, most current spelling checkers tend to automatically correct typos, or at least 
suggest appropriate corrections, without disturbing the generation of a text. They tend 
to make text processing more comfortable and efficient (i.e., the text is [almost] free 
of spelling mistakes). This kind of passive stability is related to the concept of error 
tolerance, i.e., users may make errors that are tolerated, in the sense that they can be 
either automatically corrected or users have the awareness and means to recover from 
them. 

Conversely, there are systems that induce cognitive instability. For example, the 
carpenter without harness or appropriate equipment who is walking on a beam located 
several meters above the ground takes a risk. If he makes an error, is unbalanced and 
falls, there is no recovery means. Professional carpenters learn to actively stabilize 
their walking on beams. In addition, they may wear appropriate equipment such as 
harness. In the same way, current computers have many layers of software that users 
cannot and don’t want to understand. Sometimes, when you push a button, the 
computer screen provides a message saying “Processing…”, without anything else. 
As a result, impatient people start to believe that the computer is down. They usually 
need to act, and press other keys or buttons to check if the computer is still active. 
What they do at this point is filling a buffer of commands that will be active when the 
“Processing…” is finished! They then observe unexpected behavior of the machine, 
and they actually may continue to press keys and buttons, and so on. This is a 
diverging process induced by a bad design. This is induced cognitive instability that is 
directly related to the concept of error resistance. Usability engineering has already 
provided solutions for this kind of example [17].  

You can see that cognitive instability is directly linked to expertise and experience 
either from designers or users. Experience strongly contributes to decrease perceived 
complexity. Of course, we would like to design cognitively stable machines for 
experienced people as well as for novices. Both users and designers should make a 
permanent co-adaptation in order to reach an acceptable stability of the overall 
human-machine system. 

2.2   Intentional Versus Reactive Behavior 

Someone may be in an instable situation intentionally or not. For example, a 
funambulist walks or rides on a rope intentionally. He or she learns how to keep a 
reasonable balance, i.e., how to compensate for his or her unbalance errors. He or she 
is an expert. Novices start with long poles in order to create an artificial inertia that 
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almost automatically maintains an acceptable balance. As training advances, the size 
of the pole may decrease. This physical prosthesis is incrementally replaced by a 
cognitive skill through learning and experience. More generally, skills and knowledge 
help compensate physical instability, as cognitive instability. Of course, such skills 
and knowledge could be transferred to a machine in the form of automation. 
Activities such as funambulism are goal-driven in a very well known environment. 

Conversely, a population experiencing an earthquake or a tsunami has to react to 
them if they can. Reacting in such cases consists in protecting oneself. People’s 
activities in such cases are event-driven in an unknown environment. They are 
untrained. Since people do not usually have any skills to react, they either use high-
level cognition (Rasmussen’s knowledge-based behavioral level) or react in a random 
way. They may also rely on someone who knows and whom they trust. 

It is useful that designers keep in mind this distinction between intentional and 
reactive behavior, as well as the distinction between known and unknown 
environment, when they are involved in a design task. Users may be either experts or 
novices with respect to normal or abnormal situations. In some abnormal or 
emergency situations, even experts and experienced people may return to a basic 
novice behavior. In other words, design should adapt for both goal-driven and event-
driven activities. I fully admit that these things are not necessarily obvious in the early 
stages of the design process. However, they may guide to set up experimental tests 
and interpret their results in order to incrementally improve the initial design. 

2.3   Human Adaptation and Expertise 

As already said, cognitive stability is a matter of expertise when the machine only 
offers unstable possibilities. Flying an airplane requires an expertise that consists in 
using skills coming from a long and intense training and experience. On modern 
commercial aircraft, automation liberates pilots from a lot of compensations that their 
predecessors used to perform. However, as stated above “errare humanum est” is still 
true, and they make errors using the resulting automated machine. A new adaptation 
has always to be done, not on the same issues as before, but on new ones. Automation 
has incrementally introduced novel issues such as situation awareness for example. 
Why? This is just because the layers of software, introduced between the users and 
the “initial” mechanical machine, contributed to remove cues that users were using to 
control the machine before. These software agents take care of these cues, sometimes 
without reporting to users. Designers then need to understand what new cues users 
need. Users have become managers of software agents in the same way someone who 
gets a promotion is now responsible for a team of agents working for him or her. 

Cognitive stability then takes another face. Users as managers of machine agents 
state the problem of human-machine communication, cooperation and coordination. 
We were before in a context of manipulation of tools, we are now in the context of 
collaboration with agents. This is a fundamentally different situation. Adaptation is no 
longer sensor-motoric, but rather cognitive. Cognitive stability therefore requires a 
better understanding of how agents communicate among each other. Three models of 
agent communication were proposed in previous papers [5] [14]: supervision, 
mediation and cooperation by mutual understanding. Cognitive stability then becomes 
socio-cognitive stability. 
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3   Perceived Complexity 

3.1   Connectivity, Separability and Perceived Complexity 

We saw that cognitive stability is related to expertise when a machine is badly 
designed, but it might also be the case when this machine is internally complex and 
not mature enough. This was the case of cars in the early times when a driver was also 
a mechanic. This was the case of computer users until computing power enabled the 
construction of easy-to-use graphical interfaces. Using tapes and cards to program 
computers was not an easy thing to do, only experts were able to perform this kind of 
practice. It took visionaries, such as Douglas Engelbart who invented the mouse and 
contributed in the first concrete design of hypertext and internet, to propose and test 
new devices and architectures to develop what we know today. 

A system is made of parts that are interlinked with each other, and when these links 
cannot be broken without destructing the “life” of the whole, then the system will be 
said to be complex. Conversely, when two parts can be dissociated and processed 
independently without harming the whole, the system will be said to be separable. 
Therefore, we see that system complexity is strongly related to connectivity. A living 
system such a human being cannot be easily broken into parts. Parts are 
interconnected with several dependencies. Some of these dependencies are vital, and 
others are less vital. Living systems are usually stable because of some of their 
redundant parts. The respiratory system is redundant for example, i.e., people are able 
to live with only one lung. There are obvious consequences on the level of effort that 
people with only one lung are able to perform, but the vital oxygenation of the blood 
is still working fine.  

Attempting to understand system complexity is then a matter of finding out the 
salient parts and their interrelations. Designers and users of a system may not see the 
same parts and interrelations, just because they do not have the same tasks to perform 
with respect to the system. They do not “separate” the system in the same way 
because they do not have to understand the logic of the system in the same way. 
Complexity is intimately related to separability. When a doctor administrates a 
medication to a patient, he or she has to know the secondary effects of this 
medication, i.e., acting on a part may have an effect on other parts. When a part, e.g., 
the respiratory system, is failing, medication is usually provided to treat the disease, 
but this medication may have an impact on other parts of the body, i.e., the whole 
system. Of course, we will always attempt to separate what is separable in order to 
simplify! But there will be an end to this separability process. There are “atomic” 
parts that are not at all separable. These atomic parts live by themselves as a whole. 
The problem is then to figure out how complex they are when we handle them. People 
facing “inseparable” complexity do not usually react in a logico-mathematical way 
but use heuristics. This inseparable complexity mainly results from the use of poorly 
integrated automation and multiple unarticulated layers of software. Sometimes, 
people may start thinking something is too complex without even trying and end-up 
not being able to realize a task simply by the fact that they persuade themselves that 
they can’t do it. This is the Acquired Incapacity Syndrome (AIS). 

Human-machine complexity is a matter of perceived complexity that cannot be 
described by an axiomatic approach except when the system can be separated into 
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parts that can be worked separately. Complexity perceived by the user was previously 
described in comparison with internal complexity of the machine [11]. We need to 
make a distinction between perceived complexity and difficulty, e.g., some tasks may 
remain difficult even when the user has acquired experience and has been trained. 

3.2   Redundancy 

Signs that appear to be superfluous in the understanding of a message are said to be 
redundant. The following sentence is plural-redundant (three times): “Dolphins are 
good swimmers”. If by mistake you drop an “s” then the reader will still understand 
that the sentence is plural. By repeating a word, we increase the effect of this word 
such as: “This is very very good!”  If you delete one of the “very” then the sentence 
will still emphasize the same kind of idea. Similarly, the space shuttle has five 
computers, three inertial systems and two independent systems that compute its 
position according to the stars. If one of the computer/system fails the other(s) will 
still manage to keep the shuttle working. Human beings have their own redundancy in 
order to survive. More commonly, when you use a computer, you need to be 
redundant – you need to make backups of your files in order to work safely. 

People are equipped with several redundancies to insure their stability in their 
environment. For example, peripheral vision is a permanent redundancy to central 
vision. Peripheral vision is useful for spatial orientation and motion cues, while 
central vision is useful for detailed imagery and color perception. Central vision 
provides the “what” of the scanned target, while peripheral vision provides the 
“where”. The “where” can be said to be redundant to the “what”. We have run a series 
of experiments during the late 90s with aircraft pilots to better understand how they 
use procedures and checklists, and why in some cases they are do not use them [10]. 
One of the major results was that 65% of the pilots on 245 involved in the experiment, 
did not use a procedure item when they did not know why they had to, i.e., they where 
provided with the “what” and not the “why”. In this case, redundancy means 
complementarity. 

More generally, the supervision of highly automated systems requires redundant 
information on the “why the system is doing what it does”, “how to obtain a system 
state with respect to an action using control devices”, “with what other display or 
device the current input/output should be associated” and “when it will provide the 
expected information” in order to increase insight, confidence, and reliability. The 
paradox is that by increasing redundancy, and therefore system complexity, perceived 
complexity tends to decrease. 

3.3   Cognitive Support 

Error tolerance and error resistance systems are usually useful redundancy. 
Redundancy is cognitive support. Error tolerance is always associated to error 
recovery. There are errors that are good to make because they foster awareness, 
recovery and learning. However, recovery is often difficult, and sometimes 
impossible, when appropriate resources are not available. These appropriate resources 
are cognitive support to users. Whenever an action is reversible, the user can 
backtrack from an erroneous action, cognitive support should be available to correct 
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this error. For example, the UNDO function available on most software applications 
today provides a redundancy to users who detect typos and decide to correct them. 
Thus, making typos is tolerated, and a recovery resource is available. As we already 
saw, error resistance is, or should be, associated to risk. Error-resistance resources are 
useful in safety-critical systems when high risks are possible. They may not be 
appropriate in low-risk environments because they usually disturb task execution. In 
that case, they are bad cognitive support to users. For example, text processors that 
provide permanent automatic semantic grammar checking may disturb the main task 
of generating ideas. 

People have cognitive functions to anticipate action, interact and recover from 
errors. These cognitive functions can be enhanced by the use of various categories of 
cognitive support. These categories may be related to the physical tool being used, the 
capacities of its user, the task being performed, and their organizational environment. 
The concurrent use of color, shape and grouping of related states is a classical 
example of cognitive support. People perceive both contrasts as well as similarities. 
Improbable information should be highlighted in order to anticipate possible 
surprises. Redundant feedback to user’s actions is likely to improve interaction. 
Additional assistance to action taking should improve recovery. 

People acting usually look for cognitive support consciously or unconsciously, in 
the same way they look for physical support, e.g., we may grab a ramp to climb stairs. 
When such support is not available, people build it either as good practice or as 
external devices supporting their activities. The development of situation patterns and 
processing habits such as systematic crosschecking is likely to improve anticipation, 
interaction or recovery. Training for error recovery is likely to improve cognitive 
stability. 

A way to increase cognitive support is to automate the user interface by 
introducing some procedural action items into it. In domains where interaction is 
required in real-time, we know by experience that the number of commands, displays 
and entry fields should be reasonably small at any given point in time. These 
interaction devices and instruments just may not be the same at all times. This remark 
is crucial, i.e., “Context is important!” You don’t need the same interface in two 
different contexts. This breaks the consistency rule that is commonly used in static 
environments such as text processing, i.e., “Be consistent lexically, syntactically, 
semantically!” However, people are pragmatic and they are “consistent 
pragmatically” also, i.e., they correlate objects to situations. Procedural interfaces [6] 
provide appropriate means to enhance this kind of correlation. They are explicitly 
based on the old ideas of the “Art of memory” [27]. Again, perceived complexity is 
likely to increase even if the user interface complexity increases. 

4   Cognitive Stability and Perceived Complexity in Design 

4.1   Incremental Nature of Design 

A product in its environment cannot provide cognitive stability and perceived 
complexity without an appropriate method used during its design and development. 
Design is incremental by nature. Human-centered design involves the gathering of 
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various stakeholders including designers, human factors specialists, and end-users. 
End-users are not designers, but they should be part of the design process by being 
involved in formative evaluations. 

The design of a new system, or more generally a technology, should start with a 
good idea! This idea has to be processed by an expert and experienced team who 
knows the application domain. This is why cognitive engineers should be closely 
involved in an application domain, or work closely with domain experts. In addition 
to expertise and experience, it must be acknowledge that to get this good idea realized 
into a product, it may take a fair amount of time. Why? Because refinement of a first 
good design is the most time-consuming part of product development. Refinement 
includes a large number of formative evaluations with end-users, and discovering 
what kind of new roles or jobs novel technology involves. It takes patience and 
continuous efforts! 

The design process should then be guided by a modeling/documentation support in 
order to incrementally rationalize it. Incremental rationalization tends to improve the 
refinement process. This paper claims that, in human-centered design and 
development, human modeling is crucial to rationalize cognitive stability and 
perceived complexity. 

4.2   The Importance of Human Modeling in Design 

A great amount of work has already been done in human modeling for complexity 
analysis in human-machine interaction (HMI). This work started in human 
engineering (HE), human-computer interaction (HCI) and cognitive engineering 
(CE). HMI concerns factors induced when a human operator executes a task using a 
machine (or a tool). Related studies are on the analysis and assessment of behavioral 
and cognitive human factors. We make a distinction here between human-machine 
interaction through computers and HCI. HCI was initially developed within the 
context of office automation since the mid-1980s1. A large community emerged and is 
now expanding to other application domains such as car and aircraft automation. At 
the same time, other research and engineering communities investigated the 
integration of computers in various human-machine interaction situations. In the 
aviation domain, human factors specialists were interested in safety issues related to 
automation, and in particular in human errors and human reliability. Today, these 
various research and engineering communities tend to merge toward the development 
of unifying approaches. 

Machines are becoming more and more computerized, i.e., computers are interface 
devices between the (mechanical) machine and the operator. The computer is a new 
tool mediating human-machine interactions. Such a mediating tool is called a deep 
interface. The physical interface is only the surface of this deeper interface and what 
global and local aspects they perceive. A current research topic is to better understand 
what operators need to know of this deeper interface. Should they only know the 
behavior of the physical interface? Should they understand most of the internal 
mechanisms of the deeper interface? How should the deeper interface represent and 

                                                           
1 ACM-SIGCHI, for example, is one of the most well known community of research and 

practice in human-computer interaction. 
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transfer the behavior and mechanisms of the (mechanical) machine? Answers to these 
questions should guide designers to re-focus both the design of operations modes, and 
training. 

Current work mainly consists in managing highly computerized systems, which 
leads to supervisory control, delegation, cooperation and coordination of artificial 
agents activities. Consequently, a new discipline has emerged, called cognitive 
engineering [7]. Cognitive models have been developed that take into account the 
new evolution of human-machine interaction through computers. Cognitive 
engineering is evolving at the same time as other sister-disciplines such as control 
theories, artificial intelligence, cognitive psychology, anthropology and sociology. 

From a philosophical viewpoint, the issue of human-machine systems can be seen 
as whether the coupling is between the process and the computer or between the 
computer and the user. Current fly-by-wire aircraft, designed in the mid-eighties, are 
instances of this human-machine system model. The distinction between 
amplification and interpretation is important because it entails two completely 
different views of the role of the human in human-machine systems, hence also on the 
design principles that are used to develop new systems. In the amplification approach, 
the computer is seen as a tool. In the interpretation approach, the computer can be 
seen as a set of illusions re-creating relevant process or system functionalities. 

The OZ pilot interface for example uses a deep conceptual model based on vision 
science, cognition and human-centered computing [23]. The OZ display removes the 
burden of scanning among flight instruments. It takes into account the fact that the 
human visual system is divided into two channels: the focal channel (central vision) 
and the ambient channel (peripheral vision). Conventional cockpits require tedious 
scanning mobilizing the focal channel, while the ambient channel is purely unused. 
OZ shows luminance discontinuities, i.e., moving lines and dots, that are resilient to 
one and/or two-dimensional optical and neurological demodulations. The resilience of 
conceptual primitives to demodulation allows them to pass information through both 
focal and ambient channels’ optical and neurological filters [24] [25] [26]. These 
dynamic visual objects seem to improve cognitive stability and tremendously 
decrease perceived complexity by disambiguating some complex perceptual cues such 
as relative movements. One of the reasons is that OZ exploits continuous movements 
of objects meaningful to the pilot and, at the same time, makes clear distinctions 
among these objects.  OZ affords pilots to use their complementary visual channels, 
and therefore promotes the cue of sensory redundancies. 

4.3   Categorization of Cognitive Stability and Perceived Complexity Attributes 

“Complexity refers to the internal workings of the system, difficulty to the face 
provided to the user -- the factors that affect ease of use. The history of technology 
demonstrates that the way to make simpler, less difficult usage often requires more 
sophisticated, more intelligent, and more complex insides. Do we need intelligent 
interfaces? I don't think so: The intelligence should be inside, internal to the system. 
The interface is the visible part of the system, where people need stability, 
predictability and a coherent system image that they can understand and thereby 
learn.” [21]. This citation from Norman is very important today when we have layers 
and layers of software piled on top of each other, sometimes designed and developed 
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to correct previous flaws of lower layers. We commonly talk about patches. This 
transient way of developing artifacts does not show obvious maturity. The maturity of 
an artifact can be defined by its robustness, resilience and availability. As already 
said, it is always crucial to start with good high-level requirements that of course can 
be refined along the way. The problem comes when they are weak!  

We have recently run a cycle of interviews and brainstorming with airline pilots on 
the way they see perceived complexity and cognitive stability. We have deduced the 
following series of attributes. What came first is the concept of mandatory training 
when the use of a system to be controlled is perceived as complex. It came out that 
adaptation is a necessary attribute of cognitive stability. The second concept 
concerned the affordance of displayed information, i.e., get the right information at 
the right time in the right format. This is also adaptation, but adaptation of the system 
this time, i.e., the design should take care of proper color contrast, adequate colors, 
and proper information and symbology. In addition, pilots insisted on the fact that 
crosschecking is key, especially using fly-by-wire aircraft, where one pilot needs to 
know what the other one is doing. Cognitive stability is based on both an emerging 
practice (know-how and procedures) and appropriate displays and controls. Dealing 
with the unpredicted in real-time is a matter of disturbance of cognitive stability, in 
particular pilots said that perceived complexity increases when they have to manage 
automation under time pressure, and in case of failure, it is almost always “hurry up”. 
Solutions often involve the execution of a minimal number of actions (vital actions) in 
minimal time, and possibility to manage action priorities (anticipation, preparation). 
In order to increase cognitive stability, such solutions should be either prepared in 
advance using procedural support or integrated in a procedural interface [6]. The same 
works for alarm management where cognitive support can be provided through either 
visual or auditory channels to facilitate anticipation, and therefore improve cognitive 
stability. As far as colors are concerned, the number of color codes cannot be larger 
that 7±2 (Miller’s law, [16]) and contrasts must be as strong as possible. Such factors 
contribute to decrease perceived complexity because they facilitate user’s working 
memory management. 

Conducted interviews and brainstorming with experienced pilots (both test pilots 
and airline pilots) enabled the elicitation of the following perceived-complexity 
factors: expertise, visibility and affordances, social-cognition, uncertainty, alarm 
management, levels of automation culture, degree of explanation of system internal 
complexity, the level of operational assistance, the appropriateness of interaction 
cognitive functions involved, error tolerance, clarity and understandability of the 
language being used, flexibility of use, display content management, risk of 
confusion, assistance in high-workload situations, rapid re-planning, trust, technology 
and practice maturity, user-friendliness, ease of forgetting what to do,  lack of 
knowledge, experience and training, usability, mode management, the another-
function syndrome, multi-agent management, system feedback, the PC screen do-it-
all syndrome, interruptions, information-limited attractors, conflicting information or 
diverging information, abnormal situations, extrinsic consistency, lack of flexibility, 
lack of design rationale availability, predictability, redundancy, information modality, 
information saturation, and situation awareness. This preliminary list has been 
extended and categorized into five classes with respect the AUTOS pyramid, i.e., 
Artifact, User, Task, Organization and Situation [3] [9]. 
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5   Conclusion and Perspectives 

Perceived complexity and cognitive stability are complementary concepts that are 
useful to articulate during the whole life cycle of an artifact (system or technology). 
The earliest during the design process is the best of course! However, these two 
concepts are also useful for later evaluation purposes. Cognitive stability has been 
described using the metaphor of stability in physics. Perceived complexity is 
incrementally defined from user experience by progressive refinements.  

I strongly believe that there is no general human model that can help to solve all 
design problems to reach a satisfactory mature product. Concepts such as perceived 
complexity and cognitive stability are very useful to figure out what to measure and 
what to evaluate, and potentially guide design. They need to be further elaborated on 
concrete use cases in order to derive potential human factors measures. 
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