This article was downloaded by: [Johns Hopkins University]
On: 08 November 2012, At: 09:18
Publisher: Psychology Press
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Visual Cognition
Publication details, including instructions for authors
and subscription information:
http://www.tandfonline.com/loi/pvis20

Lions or tigers or bears: Oh
my! Hybrid visual and memory
search for categorical targets
a

Corbin A. Cunningham & Jeremy M. Wolfe
a

b

The Johns Hopkins University, Baltimore, MD, USA

b

Harvard Medical School, Cambridge, MA, USA
Version of record first published: 08 Nov 2012.

To cite this article: Corbin A. Cunningham & Jeremy M. Wolfe (2012): Lions or tigers
or bears: Oh my! Hybrid visual and memory search for categorical targets, Visual
Cognition, 20:9, 1024-1027
To link to this article: http://dx.doi.org/10.1080/13506285.2012.726455

PLEASE SCROLL DOWN FOR ARTICLE
Full terms and conditions of use: http://www.tandfonline.com/page/termsand-conditions
This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan, sublicensing, systematic supply, or distribution in any form to anyone is expressly
forbidden.
The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to
date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.

1024

OPAM REPORT 2012

Downloaded by [Johns Hopkins University] at 09:18 08 November 2012

REFERENCES
Carlson-Radvansky, L. A., Covey, E. S., & Lattanzi, K. M. (1999). ‘‘What’’ effects on ‘‘where’’:
Functional influences on spatial relations Psychological Science, 10, 516521. doi:10.1111/
1467-9280.00198
Gervais, W. M., Reed, C. L., Beall, P. M., & Roberts, R. J. (2010). Implied body action directs
spatial attention. Attention, Perception, and Psychophysics, 72, 14371443. doi:10.3758/
APP.72.6.1437
Itti, L., & Koch, C. (2000). A saliency-based search mechanism for overt and covert shifts of
visual attention. Vision Research, 40, 14891506. doi:10.1016/S0042-6989(99)00163-7
Logan, G. D., & Sadler, D. D. (1996). A computational analysis of the apprehension of spatial
relations. Cambridge, MA: MIT Press.
Mital, P. K., Smith, T. J., Hill, R. L., & Henderson, J. M. (2011). Clustering of gaze
during dynamic scene viewing is predicted by motion. Cognitive Computation, 3, 524.
doi:10.1007/s12559-010-9074-z
Pratt, J., Radulescu, P. V., Guo, R. M., & Abrams, R. A. (2010). It’s alive! Animate
motion captures visual attention. Psychological Science, 21, 17241730. doi:10.1177/
0956797610387440
Regier, T., & Carlson, L. A. (2001). Grounding spatial language in perception: An empirical
and computational investigation. Journal of Experimental Psychology, 130, 273298.
doi:10.1037//0096-3445.130.2.273
Ristic, J., & Kingstone, A. (2006). Attention to arrows: Pointing to a new direction. Quarterly
Journal of Experimental Psychology, 59, 19211930. doi:10.1080/17470210500416367
Shi, J., Weng, X., He, S., & Jiang, Y. (2010). Biological motion cues trigger reflexive attentional
orienting. Cognition, 117, 348354. doi:10.1016/j.cognition.2010.09.001
Torralba, A., Oliva, A., Castelhano, M. S., & Henderson, J. M. (2006). Contextual guidance of
eye movements and attention in real-world scenes: The role of global features in object
search. Psychological Review, 113, 766786. doi:10.1037/0033-295X.113.4.766

Lions or tigers or bears: Oh my! Hybrid visual and
memory search for categorical targets
Corbin A. Cunningham1 and Jeremy M. Wolfe2
1
2

The Johns Hopkins University, Baltimore, MD, USA
Harvard Medical School, Cambridge, MA, USA

Please address all correspondence to Corbin A. Cunningham, The Johns Hopkins
University, 3400 N. Charles St., Baltimore, MD 21218, USA. E-mail: cunningham@jhu.edu

http://dx.doi.org/10.1080/13506285.2012.726455

Downloaded by [Johns Hopkins University] at 09:18 08 November 2012

OPAM REPORT 2012

1025

In many real world visual search tasks, we search for any of several targets
(Are any of my Facebook friends at this party?). Such tasks are ‘‘hybrid’’
visual and memory searches where observers look for any of N several
possible targets (the memory set size) in a visual array containing a number
of items (the visual set size). Wolfe (2012) showed that RTs in hybrid search
increased linearly with visual set size and linearly with the logarithm of
memory set size. Previous hybrid search tasks didn’t see this log function
probably because they used relatively small numbers of alphanumeric items
(e.g., Schneider & Shiffrin, 1977), although Burrows and Okada (1975)
reported logarithmic RT function in a rather different memory task and
Hick’s law proposes a log function for choice among multiple actions (Hick,
1952; Schneider & Anderson, 2011)
Wolfe (2012) had observers searching for N discrete items. More typical
would be a search for members of N categories. Thus, an airport screener
might be searching for any gun, bomb, or knife, rather than this gun, this
bomb, or this knife. Ten observers (Mean age 23.7, SD6.83, four
females) were asked to memorize one, two, four, or eight categories. Twenty
categories were available: Animals, cars, clothing, electronic appliances, flags,
masks, shoes, fruit, furniture, jewellery, kitchenware, money, musical
instruments, picture frames, plants, rocks and minerals, signs, sweets, time
pieces, and weapons. No category was a target category in more than one
block of the experiment for any one observer. Once they passed a memory
test, observers searched visual displays where one and only one of the items
in the display was drawn from one of the target categories. Distractors were
drawn from all of the remaining categories. For example, a memory set size
of four might consist of fruit, furniture, jewellery, and sweets. Observers
searched through displays with visual set sizes of 4, 8, 16, or 32, and were
instructed to find the target item that was a member of one of their
memorized categories as fast as possible. There was always only one target
item in each display and, when they found the item, they were told to click
on it. They were tested on 400 trials per memory set size. We also did the
present/absent version of this experiment (without visual set size 32), where
observers were asked to press the appropriate key if one of their category
items was present (never more than one item).
Results show (see Figure 1) that searching for categories is markedly
slower than searching for objects; slopes for the categories experiment were
on average about 32 ms/item slower than the object version in Wolfe (2012)
where the slopes were on average 58 ms/item.
This is a fairly difficult task, with miss errors at 25% at the largest visual
set sizes. A miss error in the localization experiment occurred when the
observer clicked on anything that was not the target item. Observers were
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Figure 1.

(a) RT as a function of visual set size with separate functions for each memory set size.
Data are from correct trials only. Red lines are from the current experiment. Blue lines reproduce data
from Wolfe (2012). (b) A replot of the same data as a function of memory set size with separate
functions for each visual set size. Note the logarithmic shape of the functions. Overall, it takes longer
to search for categories than for specific objects in memory. To view this figure in colour, please see the
online issue of the Journal.
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always forced to click on the target item before they advanced to the next
trial. Error rates are comparable to those from Wolfe (2012) for
comparable conditions. Thus, our observers missed 15% for a memory
set size of 8 at visual set size of 16. The error rate for that cell in the Wolfe
data was 16%.
Because target categories from previous blocks could serve as distractors
on subsequent blocks, interference from previously memorized categories
probably contributed to errors. This hypothesis is supported by an increase
in the error rate over the course of the experiment. Moreover, under rather
different circumstances, multiple categories have been shown to interfere
with each other (Evans, Horowitz, & Wolfe, 2011). Whatever the cause, the
high miss error rate probably produces a speedaccuracy tradeoff that will
distort the RT Visual set size functions and the RTMemory set size
functions. Nevertheless, despite the relatively high miss errors, RT Visual
set size functions remained essentially linear and, more importantly, RT 
Memory set size increased logarithmically.
The original Wolfe (2012) finding of logarithmic memory search could
have been a property of retrieval from our massive memory for specific
scenes and objects (Brady, Konkle, Alvarez, & Oliva, 2008; Standing, 1973).
The present finding suggests that logarithmic search is more generally
characteristic of search through what can be called temporary long-term
memory.
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