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● Presented at 2018 ACT-R workshop by John Lindstedt, now at SUNY Oswego 
● Motivated by observation of behavioral error associated with certain ballot designs 
● Two core concepts: 

○ Collision methods 
■ Parameterized by a radius value 

○ Agglomeration 



VEGA - 2023 edition

● How does it work? 
○ Code that handles grouping is implemented in python rather than lisp 
○ Relies on a set of command monitors which track changes to the visicon and the 

(proc-display) call 
■ :force-visual-commands is necessary 

 

ACT-R Python

1. Device code modifies visicon VEGA maintains a record of the visicon

2. Visicon modification results in 
(proc-display) call

VEGA groups visicon entries before 
(proc-display) call executes









VEGA - 2023 edition

● VEGA 2023 does everything that the 2018 
version did 

■ Plus bug fixes! 
● How has it been extended? 

○ Hierarchical grouping 
■ Iterative Radii 

 

Radius value # Groups

1 10

2 10

3 7

4 7

5 3

6 1



VEGA - 2023 edition

● What does it do? 
○ Everything that the 2018 version did 
○ Hierarchical grouping 

■ Iterative Radii 
● “Top-down”/“bottom-up” 
● Naturally identify number of 

levels of hierarchy 
● Difficult to tell what belongs 

to what 
● Manual setting of radius 

values 
● Relatively computationally 

intensive 
 

Radius value # Groups

1 10

2 10

3 7

4 7

5 3

6 1



VEGA - 2023 edition

● What does it do? 
○ Everything that the 2018 version did 
○ Hierarchical grouping 

■ Iterative Radii 
■ Add Group Features 

 



VEGA - 2023 edition

● What does it do? 
○ Everything that the 2018 version did 
○ Hierarchical grouping 

■ Iterative Radii 
■ Add Group Features 

● “Bottom-up” only 
● Naturally identify number of 

levels of hierarchy 
● More straightforward to 

interpret groups 
● Radius driven by 

object/group positioning 
● Less computationally intense 

 



VEGA - 2023 edition

● What does it do? 
○ Everything that the 2018 version did 
○ Hierarchical grouping 

■ Iterative Radii 
■ Add Group Features 

○ New collision method 
 

https://docs.google.com/file/d/1NF0-_ybXMgqMXKvq9LuXv_hJbaON9cIU/preview


VEGA - 2023 edition

● What does it do? 
○ Everything that the 2018 version did 
○ Hierarchical grouping 

■ Iterative Radii 
■ Add Group Features 

○ New collision method 
■ Consideration of multiple 

attributes of visual objects 
● Proximity 
● Alignment 

○ Centroids on 
vertical/horizontal axes 

○ Edges 
● Difference in area 
● “Identity” 

 

https://docs.google.com/file/d/1zkHZ3pFAsJBgurf_VDt2vQxYbuoJUIh-/preview


Experiments

● So far, have performed a set of three experiments to test and validate the 
implemented grouping theory. 

○ Experiment 1 
■ Participants given a set of visual scenes, and asked to indicate perceived 

groups by hand. Instructions prompt participants to signify hierarchy in 
group perception. 

○ Experiment 2: 
■ Participants are show a series of visual scenes. For each scene, they are 

first asked to consider their perception of any potential visual groups, and 
then select from a set of four different groupings of that scene.  

○ Experiment 3:  
■ A refinement of experiment 2, where the stimuli are varied more 

consistently, and the response set is limited to three options. 



Experiments

https://docs.google.com/file/d/187idYOlfmbMQb9_-2RvASLRVKbOwUtYd/preview


Looking forward

● Refinement of hierarchical grouping processes and multi-feature collision 
○ Interaction between the two? (expt 1) 

● Temporal inheritance of grouping information 
● Self-contained module as an addon to ACT-R 
● Not just visual grouping, but perceptual grouping 

○ Grouping in other senses 
■ Audicon 

○ Cross-modal grouping 
■ Co-occurring stimuli 

● Visuo-auditory temporal delay 
○ Integration of ACT-R modules 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● Introduced at 2018 ACT-R workshop 
○ John Lindstedt, now at SUNY Oswego 

● Motivated by observation of behavioral error associated with certain ballot designs 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● How did it work? 
○ Two core concepts: 

■ Collision methods 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● How did it work? 
○ Two core concepts: 

■ Collision methods 
● Parameterized by a radius value 

r r 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● How did it work? 
○ Two core concepts: 

■ Collision methods 
● Parameterized by a radius value 

■ Agglomeration 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● What could it do? 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● What could it do? 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● What couldn’t it do? 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● What couldn’t it do? 
○ Clear distinctions between objects in 

close proximity 
■ Just select “best” radius value 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● What couldn’t it do? 
○ Clear distinctions between objects in 

close proximity 
■ Just select “best” radius value 

○ Hierarchical groups 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● What couldn’t it do? 
○ Clear distinctions between objects in 

close proximity 
■ Just select “best” radius value 

○ Hierarchical groups 
○ …work! 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● How did it break? 
○ Implemented as an around method 

for (build-vis-locs-for), which was 
deprecated with the API changes to 
support the RPC interface (version 
7.11?) 


