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Motivation

How difficult is it to read a visualization?



State of the Art: Eye-Tracking

• In most cases, the analysis is done
with statistical methods and
simple visualizations

Visual Method is missing

• Recording of eye movements:
Fixations, saccades, pupil diameter

Analysis of cognitive processes

Desktop-based system Tobii T60 XL

Scan Path 
Visualization

Heat Map 
Visualization

Blascheck, Tanja; Kurzhals, Kuno; Raschke, Michael; Burch, Michael; Weiskopf, Daniel; Ertl, 
Thomas: State-of-the-Art of Visualization for Eye Tracking Data. In: EuroVis STAR, S. 63-82, 2014.



My personal motivation

Design or
optimization of a

visualization

Performance of the
Eye tracking
experiments

Analysis

Preperation of
an eye tracking

experiment

Iterative
Design Process
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Parallel Scan Path Visualization (PSP)

• Are there general eye movement patterns?

• Can different user groups be distinguished?

• Visual search strategies

• Analysis of cognitive and perceptual processes

Raschke, Michael; Chen, Xuemei; Ertl, Thomas: Parallel Scan-Path Visualization. In: 
Proceedings of the 2012 Symposium on Eye-Tracking Research and Applications, 
ETRA ’12, S. 165-168, 2012.



Analysis pipeline



Parallel Scan Path Visualization (PSP)

AOI 2

AOI 1

AOI 3

 AOI-based

AOI 1 AOI 2 AOI 3
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 AOIs are shown with vertical lines

Eye Tracking Metrics

 Gaze duration

 Transitions (transition frequency)

 Fixations outside AOIs

 Single fixations

 Fixation frequency

 Time independent visualization
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Visual Analysis of Cognitive Processes

Reading Information

Please give the coordinates

of point P1?
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Raschke, Michael ; Blascheck, Tanja ; Richter, Marianne ; Agapkin, Tanja ; Ertl, Thomas: Visual Analysis of Perceptual and Cognitive 
Processes. In: IVAPP ’14, Proceedings of the International Joint Proceedings of the 5th International Conference on Information 
Visualization Theory and Applications, IVAPP ’14. Bd. 2014, 2014b



Visual Analysis of Cognitive Processes

Drawing Conclusions

Why is the road wet?
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-4°C
(South)

-10°C
(South East)

0°C
(North)
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memorize -10°C

-4°C < -10°C?

-10°C < 0°C?

memorize -10°C

Visual Analysis of Cognitive Processes

Combination of Reading and Drawing 

Conclusions

Is the lowest temperature

in southern France lower

than in the north?



Visual Analysis of Cognitive Processes

labels
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bar tops
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Give the higher value of the two bars

with the labels “H” and “B”.



Scientific Outlook

 Further algorithms for scan path comparison

 Test with complex visualizations

 Additional information channels

 „Big Eye Tracking Data Analysis”

 Iterative design process

 New possibilities for the analysis of memory processes
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