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ABSTRACT

Many new technologies are studied with the arrival of the 4th industrial revolution. In particular, emotional intelligence is one of the
popular issues. Researchers are focused on emotional analysis studies for music services, based on artificial intelligence and pattern
recognition. However, they do not consider how we recommend proper music according to the specific emotion of the user. This is the
Thus,

technique that makes it possible to classify music with high precision based on the range of emotion, when developing music related

practical issue for music-related IoT applications. in this paper, we propose an probability-based music emotion classification
services. For user emotion recognition, one of the popular emotional model, Russell model, is referenced. For the features of music, the
average amplitude, peak-average, the number of wavelength, average wavelength, and beats per minute were extracted. Multiple
regressions were derived using regression analysis based on the collected data, and probability-based emotion classification was carried
out. In our 2 different experiments, the emotion matching rate shows 70.94% and 86.21% by the proposed technique, and 66.83% and
76.85% by the survey participants. From the experiment, the proposed technique generates improved results for music classification.
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Table 1. Survey Example
Music Time(s) Arousal Valence Emotion
Title (-100~100) (=100~100) Happy, Glad | Excited, Aroused | Sad, Angry Calm, Bored
~20 -37 56 NV
~40 30 53 NV
~60 -10 46 N
A
~80 -39 3 NV
~100 -33 33 Vv
~120 30 52 N
~20 15 31 Vv
~40 23 36 N
~60 9 32 Vv
B
~80 36 42 NV
~100 57 53 NV
~120 74 61 NV




44 HEMEISel=EX/AZERIN & HOIH &

St M7 M6=(2018. 6)

Table 2. Extracted Music Data Set

Music Title Time(s) Average amplitude Peak-average T}‘I}saig:iih()f Average wavelength BPM
~20 34245 4318 111 1260 83
~40 42570 5078 125 1081 83
A ~60 37599 4456 111 1237 83
~80 29604 3464 105 1354 83
~100 38488 4929 198 695 83
~120 36033 4565 164 839 83
~20 83611 10735 277 444 107
~40 81514 10510 317 392 107
B ~60 71338 8394 193 654 107
~80 68925 8453 182 694 107
~100 84434 10804 306 402 107
~120 83222 11446 349 351 107
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g. 1. Valence Simple Regression Analysis Graph
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Table 3. Emotion Standard Value

Happy, Glad Excited, Aroused Sad, Angry Calm, Bored
Arousal 20.17013 54.65951 28.45534 34.8582
Valence 2177813 46.78334 53.3976 31.2927

Table 4. The Emotion Match Rate (%)

TPM A B C D E F G
MAX 79.31 7241 79.31 75.86 82.76 65.52 75.86 82.76
MIN 55.17 5362 55.17 4828 58.62 4828 65.52 65.52
AVG 70.94 65.02 69.95 67.49 69.46 5362 69.95 71.43
85.00 B275 32.76
78.31 7931 T ]
g 80.00 P P 7588 75.86
QJ  — [ o |
B 75.00 galas -, 6alas TS
§ 7000 — e
5 ----""""'\ 55.52 5.52 5.52
E 500 = K IMAX
c 0% /
£ 5000 S S MIN
E
3 55.00 —— AVERAGE
=
= 50.00 48 28 B 2R
45.00 . L\ \\ |
B C o E F G
Subject
Fig. 9. The Emotion Match Rate
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