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Perceptual ROIs
Problem [Bubbles [1] technique]

Automatic detection systems do not perform as well as human
observers, even on simple detection tasks. A potential solution to
this problem is training vision systems on appropriate regions of
interests (ROIs), in contrast to training on predefined regions. Here
we focus on detecting pedestrians in static scenes.
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Can automatic vision systems for pedestrian detection be
improved by training them on perceptually-defined ROIs?
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Viola and Jones Classifier

Results I: Comparison of default detectors and p-ROI detectors Framework: The Viola-Jones [2] general object
Total Doubl T Fal detection framework achieves fast and robust
o'a ouble rue ase d’ performance by means of a cascade of weak

Detections Detections Detections Detections classifiers trained using boosting. For example,

given a 20-stage cascade of weak classifiers

Face 248 1 170 7 0.42 designed to reject 50% of non-object patterns
136 0 134 2 1.66 (false positive rate) while accepting 99.9% of
711 132 505 74 1.23 object patterns (detection rate) at each stage, the
213 3 69 a1 0.24 overall detection rate will be 0.99920 with a false

positive rate of 0.520.

14.5% 3.5% 0.89 Training: Both detectors trained using openCV.
The training set consisted of the CBCL pedestrian
images [3] augmented with additional positive and
negative samples of upper bodies and faces for the
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909 89 636 184 0.97 default openCV detectors and (a different set of)
Left Arm 616 8l 407 128 0.76 upper bodies for the p-ROI detectors.
601 70 353 178 0.46 Testing: Stimuli from Vuong, Hof, Biithoff, and
39.2% 10.2% 1.00 Thornton [4] were used as test images for both
. detectors. These stimuli consisted of image
Results Il: Sample detections sequences of 41 pedestrians walking through the
openCV park. The graph plots the correlation of detector

hits with human performance (hits) for each
pedestrian stimulus (dots).
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Bubbles technique [1] to derive p-ROls Conclusions
Eight subjects were shown For each subject, bubble masks leading to hits Using a different set of features defined
stimuli masked by Gaussian (correct present trials) were summed and perceptually improved hits for automatic detection
bubbles & had to judge if a normalized by all bubble masks shown. The result of pedestrian. The method provides a mean to
human was present. Half the is a diagnostic image. These normalized images select training features to improve automatic vision
trials contained a human. were then averaged across subjects (see above). systems.
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