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• Space: TSOs (human operators) clearing alarms on TSA equipment 

• Problem: Research shows low prevalence of threats leads to high 
miss error rates and faster reaction times 

• Solutions: Interaction with CAD systems, Behavioral booster shots 

• Results: Operators given a ‘dummy’ set of trials with threats on 98% 
trials with feedback perform better in subsequent trials. 

So what? Who cares? 



Motivation: Does prevalence matter? 



There are not a lot of real threats in these bags  

Does this matter? 

Target prevalence in baggage screening 



Target prevalence 

http://jamesthecomic.com/blog1/2010/05/03/top-10-reasons-why-your-luggage-gets-lost-or-damaged/ 

Let’s take 20 bags with guns and knives 

http://www.selectism.com/news/tag/luggage/page/4/ 

And put them in a stack of 40 bags  
(that’s 50% Prevalence) 



http://jamesthecomic.com/blog1/2010/05/03/top-10-reasons-why-your-luggage-gets-lost-or-damaged/ 

Let’s take 20 bags with guns and knives 

http://www.selectism.com/news/tag/luggage/page/4/ 

And put them in a stack of 40 bags  
50% Prevalence 

Or 1000 
bags 

 
2% 

Prevalence 

Target prevalence 



When targets are present in half of the bags people 
miss about 20% of them  

NOTE: THESE ARE VOLUNTEERS, 

NOT AIRPORT SECURITY OFFICERS 



When targets are present in 2% of the bags people 
miss over 40% of them!  

Same threats, 

just rarer 



False alarm / false positive errors go the other way 

Low prevalence 
effect 



So…..low prevalence makes you  
LESS likely to find a threat   

…because you become more “conservative” 



Can we reduce the miss error rates in low 
prevalence condition? 



Here is the version with real  
transportation security officers (TSOs) 

Low 
prevalence 

Low 
prevalence 

Low 
prevalence 

High 
prevalence 

Low 
prevalence 

Behavioral booster  

shot 

With feedback 



Here is the version with real  
transportation security officers (TSOs) 

Journal of Vision, 2013, 13(3:33), 1-9.  
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Here is the version with real  
transportation security officers (TSOs) 
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Journal of Vision, 2013, 13(3:33), 1-9.  
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Solutions + Future work 

Behavioral booster shot? 

5 minutes or 30 images with 50% target prevalence and 
feedback 

NEEDS TESTING! 



Solutions + Future work 

CAD  systems 

Ineffective for high false alarm rates 

Improve human-CAD interaction? 



Low prevalence might make  
less things look like threats 

Prevalence changes search behavior 

Stay tuned for more research 



Thank you for listening!  

 

 Visual Attention Lab 
(Wolfe Lab) 

Jeremy Wolfe 

Farahnaz Wick 


