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Pupil Data Measurement and Social Emotion Inference Technology by
using Smart Glasses

Dong Won Lee”, Sungchul Mun®, Sangin Park®, Hwan-jin Kim”, and Mincheol Whang®*
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Abstract

This study aims to objectively and quantitatively determine the social emotion of empathy by collecting pupillary response. 52
subjects (26 men and 26 women) voluntarily participated in the experiment. After the measurement of the reference of 30 seconds,
the experiment was divided into the task of imitation and spontaneously self-expression. The two subjects were interacted through
facial expressions, and the pupil images were recorded. The pupil data was processed through binarization and circular edge
detection algorithm, and outlier detection and removal technique was used to reject eye-blinking. The pupil size according to the
empathy was confirmed for statistical significance with test of normality and independent sample t-test. Statistical analysis results,
the pupil size was significantly different between empathy (M + SD = 0.050 + 1.817)) and non-empathy (M = SD = 1.659 =+
1.514) condition (#(92) = -4.629, p = 0.000). The rule of empathy according to the pupil size was defined through discriminant
analysis, and the rule was verified (Estimation accuracy: 75%) new 12 subjects (6 men and 6 women, mean age + SD = 22.84 +
1.57 years). The method proposed in this study is non-contact camera technology and is expected to be utilized in various virtual
reality with smart glasses.

Keyword : Social Emotion, Empathy, Non-contact camera, Smart glasses, Pupillary response
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Fig. 1. Experimental process and environment
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Table. 1. Results for verification of empathy rule

Social . Pupil diameter Rule Score
Emotion | U | (ctandardization) (T/F)
S1 -1.763 -1.588 (T)
S2 -2.650 -2.116 (T)
S3 -2.250 -1.878 (T)
Empathy S4 1,684 1541 (T)
S5 -0.589 -0.890 (T)
S6 -1.178 -1.240 (T)
S7 1.191 0.170 (T)
S8 -0.636 -0.917 (F)
non S9 0.291 -0.366 (F)
Empathy S10 4.333 2.039 (T)
S11 2.819 1.138 (T)
S12 0.866 -0.024 (F)
o Empathy e non-Empathy ) TRUE
FALSE
2 (O]
51 )
§
number of samples

J8 5. 34 w2l ZZ iH XE
Fig. 5. The chart for verification pattern

of empathy rule
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