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Figure 1: Measured pupillary diameter has been previously used as an index of arousal, or, exciting-ness in videos. In this paper, we consider
whether it is possible to factor out the impact of pupillary light reflex on an exciting-ness score computed from pupil diameter data of viewers
watching a video. We model the light reflex as a linear function of the grayscale intensity in the foveal neighborhood of a viewer’s gaze point.
Top: The score computed from raw pupil measurements is shown in dark blue, while the score computed after our light reflex model has
been applied is shown in lighter pink. The colored regions denote the portions reported as “exciting” by three independent coders. Bottom:
Representative frames from each of the four scenes where our model has made a significant difference.

Abstract

1

Predicting the exciting portions of a video is a widely relevant problem because of applications such as video summarization, searching for similar videos, and recommending videos to users. Researchers have proposed the use of physiological indices such as
pupillary dilation as a measure of emotional arousal. The key problem with using the pupil to measure emotional arousal is accounting for pupillary response to brightness changes. We propose a
linear model of pupillary light reflex to predict the pupil diameter
of a viewer based only on incident light intensity. The residual between the measured pupillary diameter and the model prediction is
attributed to the emotional arousal corresponding to that scene. We
evaluate the effectiveness of this method of factoring out pupillary
light reflex for the particular application of video summarization.
The residual is converted into an exciting-ness score for each frame
of a video. We show results on a variety of videos, and compare
against ground truth as reported by three independent coders.

Predicting the regions of high intensity, or, peak emotional arousal
in videos is a widely relevant problem because of applications such
as video summarization, and video search and recommendation.
Computational solutions to this problem have sought to use computer vision to identify regions that are most different from the
rest of the video, or, score high on factors such as motion in the
scene, or, contain important objects, and repeated occurrences that
indicate the importance of this scene to the storyline of the video
[Truong and Venkatesh 2007; Money and Agius 2008; Feng et al.
2012; Lu and Grauman 2012; Gygli et al. 2014].
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Introduction

Finding an algorithmic solution to the problem of predicting regions
of high emotional arousal remains hard because the components
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