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[Abstract]

In this paper, we propose a method of recognizing emotions using PPG sensor which measures blood flow according to emotion. From
the existing PPG signal, we use a method of determining positive emotions and negative emotions in the frequency domain through PSD
(Power Spectrum Density). Based on James R. Russell's two-dimensional prototype model, we classify emotions as joy, sadness,
irritability, and calmness and examine their association with the magnitude of energy in the frequency domain. It is significant that this
study used the same PPG sensor used in wearable devices to measure the top four kinds of emotions in the frequency domain through image
experiments. Through the questionnaire, the accuracy, the immersion level according to the individual, the emotional change, and the
biofeedback for the image were collected. The proposed method is expected to be various development such as commercial application
service using PPG and mobile application prediction service by merging with context information of existing smart phone.
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Table. 1. Image information used in experiment

Emotion Title

Ask Us Anything (Entertainment)

One Night Two Days (Entertainment)

Running Man (Entertainment)

Gag Concert (Gag Program)

Comedy Big League (Gag Program)

Cultwo (Talk Show)

Japan Gag Show (Gag Program)

America’s Funniest Home Videos (Gag Program)
Infinite Girls — How do you send your father

EBS Documentary — Mom’s Wish

EBS Documentary — Hello Daddy

Thailand CF — Belief in good works

Thailand CF — Giving is the best communication
Thailand CF = Mom’s Love

Thailand CF — The Big care is from a small mouth
Thailand CF — Garbage Man

KB Financial CF — Father

Japanese Movie — A touching story of a dog and it

owner
Youtube — A man in the subway

Youtube — A rude student in the bus

Youtube — A disturbing guest

Youtube — Grandmother assaulted video

Youtube — Extremely painful sound

Youtube — Sound Effects’ of Annoying Sounds Mix

Noise Video at construction site
Bamboo Water Fountain

Rain Falling in a Fog
Nature Video

Joy

Sadness

Irritability

Neutral
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Table. 2. Analysis of heart beat variation in frequency
domain

AlBHO0| S Sf4f

Variables Units | Description Frequency range
total power | ms? - -
VLF s Power in low <0.04 Hz
frequency range
LF ms? | Powerin low 0.04-0.15 Hz
frequency range
HF ms? | Powerin high 0.15-0.4 Hz
frequency range
LF/HF - Ratio LF/HF -
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Fig. 1. Results of PSD on heart rate variability
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E 5. dEXE2| LF/HF H|8

Table. 4. Subjects’ LF/HF Ratio

L TP ——
oW - o
3 om 3 Experimenter Joy Sadness | Irritability | Neutral
;; I e it (a) 3.7472 4.1921 2.0112 3.4042
B 1.872 2.562 2.5794 2.
S0 Merrrnr (b) 8723 56 579 5893
(c) 3.5142 4.4209 4.2410 3.7386
a8 7. B2Y o Alseols
Fig. 7. Heart rate variability of Neutral (d) 3.2958 4.2860 3.6766 2.5794
(e) 2.2507 2.7728 3.3265 1.1025
() 2.3753 6.2580 4.4502 2.5232
(9) 2.9930 3.2891 3.4502 3.7695
(h) 2.2234 4.0864 3.0592 3.8762
(i) 2.4277 3.7877 3.4275 6.2076
B Mumier
O3 8. M3 o AluiolE 4-4 HHEAHEMAUTO| 21 BM
Fig. 8. Heart rate variability of Irritability
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Fig. 9. PSD for VLF, LF, HF for Joy

38 10. €30l st VLF, LF, HFS| PSD
Fig. 10. PSD for VLF, LF, HF for Sadness
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38 11. w30l it VLF, LF, HFS| PSD
Fig. 11. PSD for VLF, LF, HF for Irritability
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