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Abstract

This document provides further details about the COCO-
Searchl8 dataset (Sec. 1), Dynamic Contextual Beliefs
(Sec. 2), and implementation (Sec. 3). We also include ad-
ditional results from experiments and ablation studies, and
interpretation (Sec. 4).

1. Details about COCO-Search18 Dataset

Data source: The COCO-Searchl8 dataset annotates
COCO [6] with human gaze fixations made during a stan-
dard target-present (TP) or target-absent (TA) search task,
where on each trial the search image either depicted the tar-
get (TP) or it did not (TA). All of the images were selected
from the trainval set, and detailed descriptions of TP and
TA image selection and gaze collection methods are pro-
vided below.

Target present image selection:

In addition to the exclusion criteria described in the main
text, we also excluded images in which the target was highly
occluded or otherwise difficult to recognize. Specifically,
we only selected images in which the cropped target-object
patch had a classification confidence >.99. To train this
classifier, we cropped the target in each image (by bound-
ing box) and used these image patches as positive samples.
Same-sized image patches of non-target objects were used
as negative samples. Negative samples were constrained to
intersect with the target by 25% (area of intersection divided
by area of target) so that they could serve as hard negatives
for specific targets. More than 1 million cropped patched
were collected and resized to 224x224 pixels, while keeping
the original aspect ratio by padding. The classifier is fine-
tuned from an ImageNet-pretrained ResNet-50 model with
the last fully connected layer changed from 1000 outputs
to 33 (32+“Negative”). Images with a classification score
for the cropped target patch that was <.99 were excluded.
This resulted in 18 categories with at least 100 images in
each category, and 3131 images in total. As described in
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Category TP images ACC TA images ACC
bottle 166 0.84 166 0.92
bowl 141 0.80 141 0.90
car 104 0.89 104 0.91
chair 253 0.89 253 0.64
clock 119 0.99 119 0.97
cup 276 0.92 276 0.76
fork 230 0.96 230 0.98
keyboard 184 0.92 184 0.98
knife 141 0.89 141 0.97
laptop 123 0.95 123 0.95
microwave 156 0.97 156 0.95
mouse 109 0.97 109 0.97
oven 101 0.91 101 0.93
potted plant 154 0.84 154 0.95
sink 279 0.97 279 0.94
stop sigh 126 0.95 126 0.99
toilet 158 0.99 158 1.00
tv 281 0.96 281 0.93
total/mean 3101 0.92 3101 0.92

Table 1: Number of images and response accuracy (ACC)
for TP and TA images grouped by target category.

the main text, we conducted a final manual checking of the
dataset to exclude images depicting digital clocks (5 im-
ages), so as to make the clock target category specific to
analog clocks, and to remove images depicting content that
participants might find objectionable. This latter criterion
resulting in the exclusion of 30 images, 22 of which were
from the toilet category.

After implemented all exclusion criteria, we selected
3101 target-present images from 18 categories: bottle,
bowl, car, chair, clock, cup, fork, keyboard, knife, laptop,
microwave, mouse, oven, potted plant, sink, stop sign, toi-
let, tv. See Table 1 for the specific number of images in
each category and the average response accuracy (ACC).



Figure 1: Examples of human scanpaths during target-present (top 3 rows) and target-absent (bottom 3 rows) visual search.
From left to right and top to bottom, the 18 target categories are: bottle, bowl, car, chair, clock, cup, fork, keyboard, knife,
laptop, microwave, mouse, oven, potted plant, sink, stop sign, toilet, and tv. Each yellow line represents the scanpath of one

behavioral searcher, with numbers indicating fixation order.

There were an equal number of TA images (for a total of
6202 images), which were all resized and padded to fit the
1050 1680 resolution of the display monitor.

Gaze data collection procedure: Ten university under-
graduate and graduate students (6 males, age range 18-30)
with normal or corrected to normal vision participated in
this study, which was approved by the Institutional Review
Board. They were naive with respect to experimental ques-
tion and design, and were compensated with course credits
or money for their participation. Informed consent was ob-
tained at the beginning of the experiment, and every partic-
ipant read and understood the consent form before signing
it.

The 6202 images were divided into six days of exper-
iment sessions with each session consisting of 500 TP
images and the same number of TA images, randomly in-
terleaved. Images for a given target category were grouped
and presented sequentially in an experiment block (i.e., tar-
get type was blocked). Preceding each block was a calibra-
tion procedure needed to map eye position obtained from

the eye-tracker to screen coordinates, and a calibration was
not accepted until the average calibration error was .51
and the maximal error was .94. Each trial began with a
fixation dot appearing at the center of the screen. To start a
trial, the subject should press the “X” button on a gamepad
while carefully looking at the fixation dot. A scene would
then be displayed and their task was to answer “yes” or “no”
whether an exemplar of the target category for that block ap-
pears in the displayed scene. The subject registered a “yes”
target judgment by pressing the right rigger of the gamepad,
and a “no” judgment by pressing the left trigger. They were
told that there were equal number of target present and ab-
sent trials, and that they should respond as quickly as possi-
ble while remaining accurate. Participants were allowed to
take multiple breaks between and within each block.

Image presentation and data collection was controlled
by Experiment Builder (SR research Ltd., Ottawa, Ontario,
Canada). Images were presented on a 22-inch LCD monitor
(resolution: 1050x1680), and subjects viewed these stimuli
in a distance of 47cm from the monitor, enforced by both
chin rest and head rest. Eye movements were recorded us-



