
Rapid feature-selection benefits from feature redundancy 
Christine Nothelfer1, Michael Gleicher2, & Steven Franconeri1 

 
 

References:  
{1} Saenz, M., Buracas, G. T., & Boynton, G. M. (2002). Global effects of feature-based 

attention in human visual cortex. Nature neuroscience, 5(7), 631-632. 
{2} Wolfe, J. M., Cave, K. R., & Franzel, S. L. (1989). Guided search: an alternative to the 

feature integration model for visual search. Journal of Experimental Psychology: Human 
perception and performance, 15(3), 419. 

{3} Huang, L., & Pashler, H. (2007). A Boolean map theory of visual attention. Psychological 
review, 114(3), 599. 

{4} Treisman, A. M., & Gelade, G. (1980). A feature-integration theory of attention. Cognitive 
psychology, 12(1), 97-136. 

{5} Ware, C. (2012). Information visualization: perception for design. Elsevier. 
{6} Krummenacher, J., Müller, H. J., & Heller, D. (2001). Visual search for dimensionally 

redundant pop-out targets: Evidence for parallel-coactive processing of dimensions. 
Perception & Psychophysics, 63(5), 901-917. 

{7} Tufte, E. R., & Graves-Morris, P. R. (1983). The visual display of quantitative information 
(Vol. 2). Cheshire, CT: Graphics press. 

{8} Palmer, S. E., & Beck, D. M. (2007). The repetition discrimination task: An objective method 
for studying perceptual grouping. Perception & Psychophysics, 69(1), 68-78. 

 
  

Acknowledgements: We thank Zoe Listernick for assistance 
in data collection and IIS-1162067 for support. 
 

• Selection & grouping benefit from feature 
redundancy 

 
• Implications for data displays (e.g., Microsoft Excel 
defaults to redundant shape/color for graphs) 

 

Conclusions 

Contact: cnothelfer@u.northwestern.edu 

Introduction 
• Selective attention to visual 
features1 can be inefficient 
when features are conjoined2-4 

• Data displays often encodes data 
redundantly with multiple features5 

 
à Redundant features may improve selection/grouping of 

collections6 

à On the other hand, adding complexity can be harmful7 

 
Questions 
• Is conjunctive selection helpful, even when the extra feature is 
redundant? 

• Does perceptual organization benefit from redundant 
features? 
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Exp. 4 Results 

Multiple features > either feature alone 
... but results are preliminary – stay tuned.  

** 
*** 

p < 0.05 
p < 0.01 
p < 0.001 *** ** * 
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Exp. 1-3 Design 

Target (center) & 
Distractor Preview 
Until response 

Mask 
Until response 

Color Shape Conjunction 

Fixation Screen 
1000 ms 

Task: Which quadrant is 
missing target objects? 
Staircased to halfway between ceiling & 
chance, beginning at 200 ms 
(M = 88 ms, SD = 33 ms) 
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Multiple features > either feature alone 
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Task: Which letter repeats?  

Repetition Discrimination Task8 
tests grouping cue strength 
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