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Anticipation in Traffic

Situation Awareness

Continuous extraction of environmental information, integration of this information 
with previous knowledge to form a coherent mental picture, and the use of that 
picture in directing further perception and anticipating future events.

(Dominguez, 1994, p. 11)

Level 1 perception of the elements in the environment within a 
volume of time and space

Level 2 the comprehension of their meaning
Level 3 and the projection of their status in the near future

(Endsley, 1995, p.36)

increases the space
and time for acting

reduces conflicts with
traffic participants

increases
performance & safety
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Level 2 & Level 3Level 1

Visual cues construction phase
unstructured aciviation
of knowledge in LTM

long-term memory

working memory

inhibitory & exitatory processes

integration phase
activated knowledge that is compatible

with prior knowledge

situation-specific
representation

situation model

• Goals & Objectives
• Preconceptions

situation comprehension

The cognitive model of situation comprehension

own graph of the model of Baumann & Krems 2009, based on Endsley, 1995, Kintsch, 1998

HUMAN

ENVIRONMENT
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Previous Findings

cognitive distraction (memory updating task) interferes with the 
processing of warning cues 

- larger reaction times
- less adaptive behavior

(Baumann, Petzoldt, Groenewoud, Hogema, & Krems, 2008)

cognitive distraction did only influence higher levels of SA 
(comprehension and projection), but not Level 1 (perception)

(Rogers, Zhang, Kaber, Liang, & Gangakhedkar, 2011)

Does cognitive distraction influence the processing of visual information in general
or just the integration of cues by previous knowledge?

Anticipation & Cognitive Distraction
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Memory for Visual Information in Traffic

…the systematically error to overestimate position changes of an occluded object 
in direction of movement (Representational Momentum) (Freyd & Finke, 1984) 

…there is evidence of an increase of that memory error by cognitive distraction
(e.g. Joordens, Spalek, Razmy, & van Duijn, 2004; Henning, 2009)
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Distracion of Memory for Visual Information in Traffic

(Baddeley, 2000, p. 421)

• locations of objects are retrieved from the episodic buffer (Zimmer, Speiser, & Seidler, 2003)

• episodic buffer is involved in semantic processing of words (Nobre et al., 2013)
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Motion Extrapolation in Dynamic Driving Scenarios

Does cognitive distraction has an influence on memory of dynamic
information in urban space?

30 km/h
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Motion Extrapolation in Dynamic Driving Scenarios

Procedure
welcome + instruction

+ practice experiment demographic
questionnaire + end

video scene follow up video breakISIfixation cross

250ms

+
Break

Push space to get to
the next scenario.

3s 2s500ms ∞

x 42

no cognitive
distraction

cognitive distraction
randomized

video scene follow up video recall & breakISIfixation cross

250ms

+
Name the

aforementioned words.
Push space to get to

the next scenario.

3s 2s500ms ∞

x 42

5 words

7s
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Motion Extrapolation in Dynamic Driving Scenarios

Results
N = 20 (13♂)
Age:
M = 26.4 years (SD = 3.1)
Driving License:
M = 18.4 years (SD = 3.4)

R² = 0,257

R² = 0,240
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Motion Extrapolation in Dynamic Driving Scenarios

Results
N = 20 (13♂)
Age:
M = 26.4 years (SD = 3.1)
Driving License:
M = 18.4 years (SD = 3.4)

Overall shift
distracted: 1,21m
not distracted: 1,13m
sign. difference from 0

F(2.95, 55.95) = 72.39, p < .001,
ηp

2 = 0.79
(Greenhouse-Geisser corrected)
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Motion Extrapolation in Dynamic Driving Scenarios

Results
N = 20 (13♂)
Age:
M = 26.4 years (SD = 3.1)
Driving License:
M = 18.4 years (SD = 3.4)

sign. effect of distraction
F(1, 19) = 6.23, p < .05,
ηp

2 = 0.25

sign. effect of shift
F(3.15, 59.89) = 7.11, p < .001,
ηp

2 = 0.27
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Conclusion

 systematic error in memory for dynamic visual information in direction of
motion

 forward shift is independend of cognitive distraction

 matching of visual information kept in memory with directly observable 
information causes longer reaction times while beeing cognitively
distracted



DDI 2017|  MühlSeite 13

References

Baddeley, A. (2000). The episodic buffer: a new component of working memory? Trends in Cognitive Sciences, 4(11), 417–423. 
http://doi.org/10.1016/S1364-6613(00)01538-2

Baumann, M., & Krems, J. (2009). A Comprehension Based Cognitive Model of Situation AwarenessBaumann, M., & Krems, J. (2009). A 
Comprehension Based Cognitive Model of Situation Awareness. In V. Duffy (Ed.), Digital Human Modeling SE - 21 (Vol. 5620, pp. 192–201). 
Berlin: Springer. http:/. In V. Duffy (Ed.), Digital Human Modeling SE - 21 (Vol. 5620, pp. 192–201). Berlin: Springer. http://doi.org/10.1007/978-3-
642-02809-0_21

Baumann, M., Petzoldt, T., Groenewoud, C., Hogema, J., & Krems, J. F. (2008). The Effect of Cognitive Tasks on Predicting Events in Traffic. In C. 
Brusque (Ed.), Proceedings of the European Conference on Human Centred Design for Intelligent Transport Systems (pp. 3–12).

Dominguez, C. (1994). Can SA be defined? In M. Vidulich, C. Dominguez, E. Vogl, & G. McMillan (Eds.), Situation Awareness: Papers and Annotated 
Bibliography (pp. 5–15). AL/CF-TR-1994-0085, Armstrong Laboratory.

Endsley, M. R. (1995). Toward a Theory of Situation Awareness in Dynamic Systems. Human Factors: The Journal of the Human Factors and 
Ergonomics Society, 37(1), 32–64. http://doi.org/10.1518/001872095779049543

Freyd, J. J., & Finke, R. A. (1984). Representational momentum. Journal of Experimental Psychology: Learning, Memory, and Cognition, 10, 126–132.

Henning, M. J. (2009). Preparation for lane change manoeuvres: Behavioural indicators and underlying cognitive processes (Doctoral dissertation). 
Retrieved from http://nbn-resolving.de/urn:nbn:de:bsz:ch1-201001033

Kintsch, W. (1998). Comprehension: A Paradigm for Cognition. Cambridge University Press.

Nobre, A. de P., Rodrigues, J. de C., Sbicigo, J. B., Piccolo, L. da R., Zortea, M., Junior, S. D., & de Salles, J. F. (2013). Tasks for assessment of the 
episodic buffer: A systematic review. Psychology & Neuroscience, 6(3), 331–343. http://doi.org/10.3922/j.psns.2013.3.10

Rogers, M., Zhang, Y., Kaber, D., Liang, Y., & Gangakhedkar, S. (2011). The Effects of Visual and Cognitive Distraction on Driver Situation Awareness. 
In International Conference on Engineering Psychology and Cognitive Ergonomics (pp. 186–195). Springer, Berlin, Heidelberg. 
http://doi.org/10.1007/978-3-642-21741-8_21

Zimmer, H. D., Speiser, H. R., & Seidler, B. (2003). Spatio-temporal working-memory and short-term object-location tasks use different memory 
mechanisms. Acta Psychologica, 114(1), 41–65. http://doi.org/10.1016/S0001-6918(03)00049-0

http://doi.org/10.1007/978-3-642-02809-0_21
http://doi.org/10.1518/001872095779049543
http://nbn-resolving.de/urn:nbn:de:bsz:ch1-201001033
http://doi.org/10.3922/j.psns.2013.3.10
http://doi.org/10.1007/978-3-642-21741-8_21
http://doi.org/10.1016/S0001-6918(03)00049-0

	Foliennummer 1
	Anticipation in Traffic
	The cognitive model of situation comprehension
	Anticipation & Cognitive Distraction
	Memory for Visual Information in Traffic
	Distracion of Memory for Visual Information in Traffic
	Motion Extrapolation in Dynamic Driving Scenarios
	Motion Extrapolation in Dynamic Driving Scenarios
	Motion Extrapolation in Dynamic Driving Scenarios
	Motion Extrapolation in Dynamic Driving Scenarios
	Motion Extrapolation in Dynamic Driving Scenarios
	Conclusion
	References

