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Analytic research on the time-varying ingredients of emotion

evoked by the sound of music

Student : Wei-ting Wu Advisor : Stone Cheng

National Chiao Tung University Master Program of Sound and Music Innovative
Technologies

Abstract

While listening to music, people's emotions are affected. The common music emotion
recognition systems used to provide only one emotion classification. This study presented a
time-varying music emotion analysis, and tried to integrate several psychological emotion
models, including two-dimensional emotion space and category type. And further to make a
time-varying analytic system, based on four basic compositions: Content, Depression,
Anxious and Exuberant, which also-contains information from two-dimensional emotion
space. This system uses Support. \ector Machine as classified algorithm. This system uses
Support Vector Machine as classified algorithm. Training in a variety of features by 192 music
clips as training data to build-emotional classification model between each two, in order to
inspect the situations for analyzing. the two dimensions separately. Feature extractions were
divided into two categories: Music Features-and Audio Features, total of 11 features. Each
feature used different length of frame for analysis. In the end, this study performed a

questionnaire survey to compare the program results with the actual listeners’ experiences.
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T A RTER S

Content | Content | Content | Depression | Depression |  Anxious

Depression | Anxious | Exuberant | Anxious | Exuberant | Exuberant
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Centroid 60.09% 77.86% 71.89% 85.04% 80.26% 54.40%
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% 10. Avenged Sevenfold - Dear God & % 4 47

S-S ] i a3

LT E SN SRR ST
Wonder 9.66%
Transcendence 9.66% Content 16.48%

Tenderness 10.90%

Nostalgia 13.39% | Depression | 11.71%
Peacefulness 7.94%
Power 12.97% Anxious 39.57%

Joyful Activation | 10.70%

Tension 14.70% | Exuberant | 32.24%
Sadness 10.08%
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# 11. Celine Dion - My heart will go on % % 4 47

A iR S SRR

Y W | FESA | 6
Wonder 11.49%
Transcendence 13.05% Content 23.76%

Tenderness 12.40%

Nostalgia 13.46% | Depression | 30.93%
Peacefulness 10.18%
Power 8.78% Anxious 24.20%

Joyful Activation | - 7.23%

Tension 11.33% | Exuberant | 21.10%
Sadness 12.07%
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% 12. Chopin - Nocturne opus 9 no 2 & % » +7
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Wonder 10.29%

Transcendence 14.06% Content 16.66%
14.38%
Tenderness
Nostalgia 11.33% | Depression | 58.07%
Peacefulness 15.18%
Power 7.87% Anxious 13.16%
Joyful Activation | 11.73%
Tension 7.15% Exuberant | 12.11%
Sadness 8.03%
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# Title Artist EmotionType
1 Over the Rainbow o B % Content
2 Over the Rainbow o B % Content
3 Don't know Why Norah Jones Content
4 Don't know Why Norah Jones Content
5 Melody Fair Fv B2 Content
6 Melody Fair Fv B2 Content
7 Depois do natal R Content
8 Depois do natal R Content
9 All My Loving Fv B2 Content
10 Jingle Bell Rock AR Content
11 White Christmas IRy Content
12 White Christmas IR Content
13 White Christmas SR-CH 7 Content
14 Paz Azul IR Content
15 Paz Azul RS A Content
16 The Christmas Song ol 473 Content
17 The Christmas Song o TF B Py Content
18 Boas Festas R Content
19 Boas Festas ABER T Content
20 Um Anjo Do Ceu IR T Content
21 Um Anjo Do Ceu IR T Content
22 The wee small hours of the morning | -] #% i 75 Content
23 The wee small hours of the morning | -] #% i 75 Content
24 leaving on a jet plane Fo B3 Content
25 leaving on a jet plane Fo B3 Content
26 silent night BTy Content
27 not going anywhere Keren Ann Content
28 not going anywhere Keren Ann Content
29 Polly Keren Ann Content
30 Polly Keren Ann Content
31 Sit on the Sun Keren Ann Content
32 Right Now and Keren Ann Content
33 Right Now and Keren Ann Content
34 Seventeen Keren Ann Content
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35 Seventeen Keren Ann Content
36 Stephanie Says Keren Ann Content
37 Stephanie Says Keren Ann Content
38 In My Life Fv B2 Content
39 In My Life o B % Content
40 Moonglow Noon Content
41 Moonglow Noon Content
42 I like to recognize the tune John Pizzarelli Content
43 Close to You Noon Content
44 Mountain Greenery John Pizzarelli Content
45 Moon River Fried Pride Content
46 Moon River Fried Pride Content
47 Fun Out of Love Noon Content
48 Rt ;P I Depression
49 e g el Depression
50 9 crimes Damien Rice Depression
51 A summer's day A FR Depression
52 A summer's day P Depression
53 Resphoina AER Depression
54 2 {8 BT E Depression
55 Symmetry Mew Depression
56 The Following Day Jacques Stotzem Depression
57 All I need Radiohead Depression
58 red sky David Gilmour Depression
59 red sky David Gilmour Depression
60 the hill Marketa Irglova Depression
61 the hill Marketa Irglova Depression
62 the hill Marketa Irglova Depression
63 view of silence A ER Depression
64 view of silence A ER Depression
65 Le dessous des cartes Jacques Stotzem Depression
66 accidental babies Damien Rice Depression
67 5/ The Daydream Depression
68 summer AER Depression
69 summer A TR Depression
70 Vent D'Ailleurs Jacques Stotzem Depression
71 Gloomy Sunday Loreena McKennitt | Depression
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72 Sleep dont weep Damien Rice Depression
73 Secret Garden Jacques Stotzem Depression
74 Secret Garden Jacques Stotzem Depression
75 walking in the air Fv B2 Depression
76 Secret Garden Jacques Stotzem Depression
77 legend of wind A ER Depression
78 Fragile dream A ER Depression
79 Fragile dream A ER Depression
80 paun haung AR Depression
81 B WA E Depression
82 Moonlight Beethoven Depression
83 who am i FF7 OST Depression
84 end of may Keren Ann Depression
85 by the cathedral Keren Ann Depression
86 ending song Keren Ann Depression
87 ending song Keren Ann Depression
88 do what i do Keren Ann Depression
89 do what i do Keren Ann Depression
90 walk real slow Keren Ann Depression
91 the morning after Keren Ann Depression
92 new born Muse Depression
93 Space Dementia Muse Depression
94 DarkShines Muse Depression
95 Paranoid Android Radiohead Depression
96 15 steps Radiohead Anxious
97 15 steps Radiohead Anxious
98 15 steps Radiohead Anxious
99 muscle museum Muse Anxious
100 Cave Muse Anxious
101 Cave Muse Anxious
102 Cave Muse Anxious
103 Showbiz Muse Anxious
104 Showbiz Muse Anxious
105 Showbiz Muse Anxious
106 Assasain Muse Anxious
107 Assasain Muse Anxious
108 Assasain major like Muse Anxious
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109 Uno Muse Anxious
110 Uno Muse Anxious
111 CityOfDelusion Muse Anxious
112 CityOfDelusion Muse Anxious
113 CityOfDelusion Muse Anxious
114 Sober Muse Anxious
115 Sober Muse Anxious
116 Sober Muse Anxious
117 Knights of Cydonia Muse Anxious
118 Knights of Cydonia Muse Anxious
119 Knights of Cydonia Muse Anxious
120 Stockholm Syndrome Muse Anxious
121 Stockholm Syndrome Muse Anxious
122 Stockholm Syndrome Muse Anxious
123 ThoughtsofaDyingAtheist Muse Anxious
124 ThoughtsofaDyingAtheist Muse Anxious
125 ThoughtsofaDyingAtheist Muse Anxious
126 NewBorn Muse Anxious
127 NewBorn Muse Anxious
128 NewBorn Muse Anxious
129 NewBorn Muse Anxious
130 Space Dementia Muse Anxious
131 Space Dementia Muse Anxious
132 Hypermusic Muse Anxious
133 Hypermusic Muse Anxious
134 Hypermusic Muse Anxious
135 Citzen Erased Muse Anxious
136 Citzen Erased Muse Anxious
137 Micro Cuts Muse Anxious
138 Micro Cuts Muse Anxious
139 Dark Shines Muse Anxious
140 Paranoid Android Radiohead Anxious
141 Electioneering Radiohead Anxious
142 Electioneering Radiohead Anxious
143 Electioneering Radiohead Anxious
144 skyskysky DEPAPEPE Exuberant
145 skyskysky DEPAPEPE Exuberant
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146 depa canon DEPAPEPE Exuberant
147 star youha Exuberant
148 star youha Exuberant
149 selfish jean travis Exuberant
150 selfish jean travis Exuberant
151 Tall Fiddler Tommy Emmanuel Exuberant
152 Tall Fiddler Tommy Emmanuel Exuberant
153 when your mind's made up Glen Hansard Exuberant
154 day tripper Beatles Exuberant
155 day tripper Beatles Exuberant
156 I can do better Auvril Lavigne Exuberant
157 Electric de Chocobo FF7 OST Exuberant
158 Electric de Chocobo FF8 OST Exuberant
159 Fiddle de Chocobo FF9 OST Exuberant
160 Fiddle de Chocobo FF10 OST Exuberant
161 Highwind FF11 OST Exuberant
162 Ride on FF12 OST Exuberant
163 Ride on FF13 OST Exuberant
164 Kurumi Mr. Children Exuberant
165 Kurumi Mr. Children Exuberant
166 masa ume Spitz Exuberant
167 masa ume Spitz Exuberant
168 spring song Spitz Exuberant
169 spring song Spitz Exuberant
170 summer paeade DEPAPEPE Exuberant
171 wherever you will go The Calling Exuberant
172 wherever you will go The Calling Exuberant
173 new world L’arc en Ciel Exuberant
174 new world L’arc en Ciel Exuberant
175 stay away L’arc en Ciel Exuberant
176 stay away L’arc en Ciel Exuberant
177 free eat L’arc en Ciel Exuberant
178 free eat L’arc en Ciel Exuberant
179 star chaser Spitz Exuberant
180 star chaser Spitz Exuberant
181 Am | Wry No Mew Exuberant
182 Eurostar T Square Exuberant
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183 Eurostar T Square Exuberant
184 Fightman T Square Exuberant
185 Birdland Weather Report Exuberant
186 Birdland Weather Report Exuberant
187 the man in the green shirt Weather Report Exuberant
188 | jerry's breakdown D'Agostino Exuberant
189 tennesee rag Chet Atkins Exuberant
190 Higher The Band Apart Exuberant
191 when you wish upon a star The Band Apart Exuberant
192 I love you Wasted Junks & Greens The Band Apart Exuberant
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Mks . 3 RFHERE

BEBE T DLBE TR E RN TS5 -

H144: La_Vie_En_Rose ¢

#IE: Edith Piaf

HiJE: Bossa nova, Pop.

When providing your ratings, please describe how the music you listen to makes you feel (e.g., this music makes me
feel sad). Do not describethe music (e.g., this music is sad) or what the music may be expressive of (e.g. this music
expresses sadness). Keep in mind that a piece of music can be sad or can sound sad without making you feel sad.
Please rate the intensity with which you felt each ofthe following feelings on a scale ranging from 1 (not at alf)to 5
(very much).

1 2 3 4 5
Mot at all Somewhat Moderately Quite alot Very Much

Wonder (8 5; #%%): Filed with wonder, Dazzled, Moved
Transcendence(#i#%; B PE): Fascinated, Overwhelmed, Feelings of spirituality
Power({#&JRY; =120%Y; XEWY): Strong, Triumphant, Energetic
Tenderness(i fif; #iE7): Tender, Affectionate, In love

Nostalgia(f#E_.7 &): Nostalgic, Dreamy, Melancholic|&E257)
Peacefulness(FFRY; ZFHY): Serene, Calm, Soothed

Joyful Activation(SERY, FeiEm=1R1Y): Joyful, Amused, Bouncy
Sadness(FExz, FE{&): Sad, Sorrowful

Tension(j#{EIRY): Tense, Agitated, Nervous

Wwloe | N[ || &N =
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1.

2.

R B %

Avenged Sevenfold — Dear God

Y N
FFB ’f:"L fa éwu;“'

B M b

m At mER

mET mEH
m i m R
mETT mEY
FhC m R
JE{L » T
i)
Wonder Transcendence Power
30 30 30
20 20 20
Dall il
0 0 0
12 3 45 12 3 45 12 3 45
Tenderness IMNostalgia Peacefulness
30 30 30
20 20 20
10 10 10
0 0 0
12 3 45 12 3 405 12 3 45
Joyful-Activation Sadness Tension
30 30 30
20 20 20
0 0 0
12 3 45 12 3 405 12 3 45
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Wonder9.6618

Tension14.6998%

| "888100759%
Power1297‘1>
d ctivation10.697%
Tenderness10.90

eacefulness?.9365%

Transcendence9.

MNostalgia13.3885%

k=R AR

Avenged Seveniold Dear God Demo Link: http://youtu.be/U-YI-x Ut8lk
Wonder 0.66% Content 16.48%
Transcendence 0.66% Depression |[11.71%
Tenderness 10.90%  |Sublimity |41.29%  |Axious 39.57%
Nostalgia 13.39% Exuberant |3224.21%
Peacefulness 7.94%
Power 12.97% _ N Taon
Joyful Activation |10.70% | VAl |23.14%
Tension 14.70% -
17.42%
dn s |onease |14
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2.

3.

Celine Dion — My heart will go on

FI\:B Js ’\%“L /lv\ .?:fl‘.fé‘]‘

Wonder Transcendence Power
30 30 30
20 20 20
10 10 II 10
0 0 0
123 405 123 405 123 405
Tendemess MNostalgia Peacefulness
30 30 30
20 20 20
10 10 .II 10
0 0
123 405 123 405 123 405
Joyful-Activation Sadness Tension
30 30 30
20 20 20
10 II. 10 I.. 10
0 0 0
123 405 123 405 123 405

0K L

Wonder11.4943

Transcendencel3

‘ctivation:’_zzs%
Power8. 784
Reaetfulness10.1806%
Tendemess12.397.

k=R AR

Tension11.33%

ness12.069%

MNostalgial3.4647%

Celine Dion My heart will go on | Demo Link: http://voutu.be/-e9G_viDDOU
Wonder 11.49% Content 23.76%
Transcendence 13.05% Depression |30.93%
Tenderness 12.40%  |Sublimity |48.01%  |Axious 24.20%
Nostalgia 13.46% Exuberant |21.11%
Peacefulness 10.18%
Power 8. 78% o .

— p— Vitali 15.65%
Joyful Activation |7.23% Hality -~
Tension 11.33% .

14.59%

Sadness 12.07% Unease c
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Chopin — Nocturne opus 9 no 2

1. Rkt st
Wonder Transcendence Power
30 30 30
20 20 20
10 II 10 II. 10 II.
0 0 0
123 405 123 405 123 405
Tendemess MNostalgia Peacefulness
30 30 30
20 20 20
10 10 Ill 10
0 0 0
123 405 123 405 123 405
Joyful-Activation Sadness Tension
30 30 30
20 20 20
10 III 10 10
0 0 0
123 405 123 405 123 405
2. B EEE

Wander10.2811 Tension7.1486%

dness8.0321%
Transcendence14
tivation11.7269%
A.funessﬁww%

MNostalgial1.3253%

Power7 571

Tendemess14.37

3. k=R AR

Chaopin Nocturne opus Y no 2 Demo Link: http:/fyoutu.be/gvisRUgmeze
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Debussy — Claire de lune
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Debussy Claire de lune Demo Link: http:/fyoutu.be/d7D-182 JEE
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Carpenters — Goodbye to Love
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Carpenters Goodbye to Love
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Demo Link: http://yvoutu.be/46FpnuTnWHY
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Edith Piaf — La Vie En Rose
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Fdith Fral La Vie En Rose Demo Link: http://youtu.befvagFnziodms
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