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Estimating Mood State Change Caused by Contents Viewing using

Heart Beat and Respiration: A study with Japanese Comedy

KEeISuKE TsuNnopa! Kana EcqucHr! KAZUHIRO YOSHIDA! ToMOKI WATANABE! OsaMuU MIizunNo?!

AR, N2ZEDEBHEHZELIZ LD, Web A b, &

Abstract: In this paper, we proposed the low-invasive method to estimate change in mood state caused by
viewing contents such as movie using vital sensor. Although previous studies have tried to estimate changes
in mental state, including mood state, using subjective questionnaire before and after viewing contents, it
forced user to answer it taking several minutes before and after viewing. Other studies have tried to estimate
these changes using heart rate variability, facial expression or eye movement during contents viewing. How-
ever, these method also forced users not to move their body or face dynamically because these methods were
affected by instantaneous body or head movement during contents viewing. In this paper, we focused on
long-term synchronization between heart beat and respiration, which was hardly affected by instantaneous
body or head movement inspired by previous study had found to estimate change in mood caused by viewing
movie contents. We proposed the method to estimate change in mood state using long-term synchronization
between heart beat and respiration. To evaluate our proposal, we conducted the experiment with comedy
movie. By the experiment, it is clarified that our proposal can estimate change in mood state using long-term
synchronization between heart beat and respiration.
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Fig. 2 Normalized heart beat and respiration in subject ID=1

3 PR ID=11 OEBULHE LEL & ek
Fig. 3 Normalized heart beat and respiration in subject ID=11
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Table 2 Correlation between similarity between heartbeat and respiration and changes

in POMS scores

EWTIE %k (Hz) | 1/300  1/600  1/900  1/1200 1/1500 1/1800 1/2100  1/2400
B n.s. 20.50%  -0.54%  -0.55%%  -0.57*F  -0.54%*  _0.53%  -0.51*
5o n.s. 20.46%  -0.56%*%  -0.63%%  -0.67*F  -0.68%F  -0.72F%  _0.73%*
2‘}\ @ n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
{%/i n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
5 -0.65%%  -0.64%%  -0.63%* -0.57*  -0.54%  -0.49%  -0.48% n.s.
AL n.s. n.s. 20.52%  -0.60%*  -0.63%* -0.67**  -0.68%* -0.69%*
TMD S0.53%  -0.68%F  -0.73%F  L0.74%F L0.TAFF 0.72FF 0.73%F _Q.71%F

*: p < 0.05 **: p <0.01
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Fig. 6 Measured and estimated changes in TMD score
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