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Emotion L ocus Tracking System for Automatic M ood
Detection and Classification of Music Signals

Abstract

As the technology of artificial intelligence and chane learning develops, people
are pursuing some applications to interact with gotars in a more humanized and
personalized way. In the recent years, affectivenpating for the content-based
information retrieval is a very popular researchboth image and sound signals.
Using emotions as an index for Music InformatiortrkReal is also a challenge issue
for researchers. Music is always plays an importatg in people’s everyday life,
whether they had been experienced professional cmediication or not, all the
different kinds of music exactly could arouse armh$mit the different emotional
responses of human. Although the emotion is a stibgefeeling, the same music
might bring different emotions to different persphst in general, there is still a trend
of peoples’ emotional responses. Most of the stdteart research about music
emotion classification or prediction assumes thesimus always in a constant
emotion or it is in a constant emotion at each iptesgart. The idea of the system
proposed in this paper based on human'’s listermoggssing, the emotion response at
an instant of time are primary influenced by thatdees that you heard in the past few
seconds, and the emotion responses will be displéyethe moving dot and it's
trajectory on the Thayer’'s emotion plane, this withances the listening experiences
of listener, finally the trajectory could also bees for evaluate the average emotion
or mood of the music.

Keyword: Music Information Retrieval, Music Mood Recognization, Music

Emotion Tracking, Feature Extraction, GMM.
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2.3 Pitch Class Profile (PCP)
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2.4 Gaussian Mixture Mode (GMM)
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Spectrum Flux Magnitude
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All Training Data Distribution
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GMM of class 3 [Anxious] - 3D PDF
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GMM Contour on Emotion Plane
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1 11.1771 3.2003 22.1426 21.6997

2 14.1486 8.5754 22.3818 21.6981

3 11.7757 11.5506 17.2224 20.9144

4 15.9214 -5.8588 22.4159 21.0332

5 9.7617 2.7862 21.3015 22.8668

6 12.5124 0.3592 22.7900 19.4383

7 16.8226 16.8014 22.3679 21.3074

8 19.4260 3.0423 23.1911 15.2963

9 16.0838 10.6259 23.2835 16.1981
10 17.8882 21.6207 23.0234 16.0541
11 14.1631 10.7957 18.4686 15.6414
12 17.3166 16.0223 20.4099 18.3693
13 17.4973 4.9014 21.7834 21.2597
14 14.1788 7.0042 21.2062 13.8898
15 14.6220 14.0049 21.9476 12.6168
16 13.0088 2.2947 19.8094 15.5411
17 15.8966 6.4080 22.0125 15.7500
18 17.5812 8.7185 20.0361 16.1465
19 19.4984 6.5264 22.4953 15.9583
20 16.9691 9.6697 22.5226 20.3851
21 17.1701 -7.4158 22.4138 21.0579
22 14.0770 2.6182 21.0081 21.3479
23 16.7856 12.1148 22.1412 21.5731
24 7.1502 2.4250 22.3334 22.4234
25 13.0659 0.0229 22.9650 20.7070
26 5.7126 6.6791 22.7809 20.3404
27 8.3592 4.5940 23.0280 19.2323
28 11.8356 11.3021 18.8045 20.7587
29 7.4672 5.9531 22.3850 21.8499
30 12.4491 8.6593 22.4061 19.8079
31 10.8851 -5.6521 19.5560 23.0822
32 11.1367 0.1423 20.8583 21.8483
33 12.6500 -3.7572 22.0959 24.5151
34 9.6689 11.9493 19.9754 21.7224
35 12.5085 6.6621 18.2893 22.2493
36 16.6456 14.0207 21.1261 17.7154
37 18.3787 14.2418 20.6834 20.9020
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38 9.0470 13.7707 21.0761 21.6081
39 15.0709 11.2558 21.8314 20.6228
40 14.6818 12.0924 19.3953 19.8355
41 19.3894 10.1160 21.4420 18.6932
42 13.5982 16.4096 20.3383 8.9868
43 15.8667 14.1034 19.9857 13.4193
44 9.9621 14.5853 20.9755 10.7957
45 10.1850 6.2713 21.4743 10.3363
46 17.6062 -0.0349 21.6069 12.4264
47 21.1600 12.5759 22.0873 21.1665
48 13.2968 20.9263 21.7429
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TioE 14.0162 7.6677 21.3500 18.8418
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1 1.4212 0.2659 15.4051 25.7307
2 2.2700 0.6281 12.3567 16.7706
3 2.7127 1.7557 9.7837 17.8149
4 4.1202 0.0731 26.6246 17.7583
5 1.5529 0.2099 16.9406 28.2290
6 2.2920 0.1559 18.1537 14.7561
7 3.2612 0.5060 17.8911 21.5183
8 5.9301 0.8958 22.1035 3.6282
9 3.3491 0.6366 28.7267 4.5481
10 4.6121 2.9886 26.6908 2.6187
11 2.6926 1.5296 14.5962 7.6497
12 1.8882 2.1236 14.3366 15.2733
13 4.2018 0.1253 21.6638 22.2530




14 2.2236 0.5823 24.5277 4.3081
15 0.8668 1.6120 27.3120 3.5418
16 1.3183 0.2590 12.8288 7.0121
17 3.4633 0.9274 22.1055 5.9315
18 6.6403 0.8477 9.4153 4.8118
19 7.9069 0.2170 18.9842 5.9432
20 3.3993 0.1133 24.8059 10.2530
21 3.4185 0.0890 24.2745 15.7012
22 2.3080 0.3015 10.5256 15.9907
23 1.5620 0.9974 21.6654 12.3760
24 1.8000 1.3946 24.6790 12.5709
25 3.0762 0.2516 11.8103 12.8962
26 1.8112 0.5377 17.3964 14.8959
27 1.1641 0.5554 17.3987 16.1092
28 2.1226 3.5942 9.4717 12.5228
29 1.2326 0.7060 15.7415 18.0220
30 1.9873 1.0005 15.9678 19.6877
31 1.2825 0.1143 17.2056 26.9205
32 2.5267 0.3527 16.3533 18.6180
33 4.2524 0.0987 26.3106 30.5681
34 1.4311 0.3657 15.2839 16.6761
35 2.1687 0.0533 11.9919 17.7639
36 4.9618 1.0731 17.4845 10.6104
37 7.8112 2.9058 21.1661 15.2444
38 1.0507 0.8735 19.5681 20.3399
39 3.4247 0.8157 23.3713 15.6932
40 0.7927 2.2783 17.0305 12.4274
41 1.6508 3.3209 22.8337 16.2166
42 2.0779 1.6586 21.4935 5.2941
43 1.0330 2.4021 20.9250 12.8026
44 1.9731 0.7515 20.3074 5.4818
45 2.7237 0.3066 19.9300 2.0090
46 3.5456 0.1020 27.4096 2.7074
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48 5.3492 20.8787 18.8112
49 13.0903
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1 1 2 2 1
2 1 1 1 1
3 1 1 2 1
4 1 0 2 1
5 1 1 1 1
6 1 1 1 1
7 1 2 1 1
8 1 2 1 1
9 1 2 2 1
10 1 2 1 1
11 2 2 1 1
12 1 2 1 1
13 1 2 1 1
14 1 2 1 1
15 1 2 1 1
16 1 2 1 1
17 1 2 2 1
18 2 2 2 1
19 1 1 1 1
20 2 2 1 1
21 2 0 1 1
22 1 1 2 1
23 1 2 1 1
24 1 0 1 1
25 1 0 1 1
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26 1 2 1 1
27 2 2 2 1
28 1 2 1 1
29 1 2 1 1
30 1 2 1 1
31 1 0 1 1
32 1 0 2 1
33 1 0 1 1
34 1 2 1 1
35 1 2 1 1
36 2 1 1 1
37 2 2 1 1
38 1 2 1 1
39 1 2 1 1
40 1 2 1 1
41 1 2 1 1
42 1 2 1 1
43 2 2 2 1
44 2 2 | 1
45 1 2 1 1
46 1 0 1 1
47 1 2 1 1
48 1 1 1
49 1
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1 0.4556 0.7011 4.4689 2.5507
2 0.5362 1.2691 3.7851 2.1385
3 0.3142 0.7688 3.1090 2.4167
4 0.4681 0.4377 4.2564 2.7829
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5 0.4096 0.8502 4.1514 3.4622

6 0.3944 0.3234 3.2638 3.8624

7 0.6759 0.4186 6.3860 3.0210

8 1.6674 0.5212 6.2323 1.7298

9 1.0154 0.9128 4.7833 1.8237
10 1.3673 2.7275 4.4142 2.2462
11 0.7452 0.8049 5.1671 2.3958
12 1.5518 1.4541 4.4239 3.5116
13 1.0089 0.3753 4.5558 4.1352
14 0.7272 0.4663 5.1374 2.1863
15 0.5933 0.6122 5.1324 3.9764
16 0.3217 0.5267 3.1404 2.6031
17 0.5921 1.1389 3.4469 2.0713
18 0.7938 1.0249 3.3106 1.7601
19 0.9328 0.4711 4.4258 1.9210
20 0.4158 0.5207 6.0743 2.1236
21 0.8971 0.4305 49116 2.4727
22 0.7795 1.1426 6.6892 3.2070
23 1.0442 0.4635 5.5233 2.4223
24 0.4005 0.3686 4.3575 2.6569
25 0.3833 0.2948 5.0354 2.1424
26 0.4694 0.3640 3.0843 4.1329
27 0.8418 0.2936 8.5227 2.6381
28 1.0519 0.4695 2.7681 2.7080
29 0.6206 0.4727 4.6290 2.9710
30 1.1174 0.5737 4.3022 4.2966
31 0.7463 0.6759 6.4949 4.9700
32 0.7088 0.5666 3.9750 4.9140
33 1.7482 1.0201 5.6837 3.9918
34 1.2975 0.3931 4.7702 4.2126
35 1.1338 0.4528 3.3851 3.0404
36 1.8177 0.8104 3.8944 2.5391
37 3.1139 1.4968 6.3978 2.5680
38 0.5041 0.8900 3.3943 5.1607
39 0.7532 0.3888 4.8565 2.2790
40 0.8854 0.7857 4.5005 2.5526
41 0.8867 0.4542 3.6244 2.9924
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48 1.9663 3.9997 2.4535
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1 | Over the Rainbow Fu B X 1

2 | Over the Rainbow o B % 1

3 | Don't know Why Norah Jones

4 | Don't know Why Norah Jones

5 | Melody Fair Fo B3 1

6 | Melody Fair Fo B3 1

7 | Depois do Natal R 1

8 | Depois do Natal R 1

9 | All My Loving o B X 1
10 | Jingle Bell Rock R 1
11 | White Christmas R 1
12 | White Christmas R 1
13 | White Christmas R 1
14 TRy 1
15 Al 57 1
16 | The Christmas Song AR 73 1
17 | The Christmas Song | BE R 1
18 | Boas Festas S 577 1
19 | Boas Festas IR 1
20| Um Anjo Do Ceu R 1
21| Um Anjo Do Ceu R 1
59 The Wee Small Hours of the 1w 1
23 The Wee Small Hours of the 1w 1
24 | Leaving on a Jet Plane Fo B2 1
25 | Leaving on a Jet Plane Fo B2 1
26 | Silent Night ) IF R 1
27 | Not Going Anywhere Keren Ann
28 | Not Going Anywhere Keren Ann
29 Keren Ann
30 Keren Ann
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31| Sit on the Sun Keren Ann 1
32 | Right Now and Right Here Keren Ann 1
33 | Right Now and Right Here Keren Ann 1
34 | Seventeen Keren Ann 1
35| Seventeen Keren Ann 1
36 | Stephanie Says Keren Ann 1
37 | Stephanie Says Keren Ann 1
38| In My Life Fv B3 1
39| In My Life o B % 1
40 | Moonglow Noon 1
41 | Moonglow Noon 1
42 | | Like to Recognize the Tune John Pizzarelli

43 | Close to You Noon 1
44 | Mountain Greenery John Pizzarelli 1
45 | Moon River Fried Pride 1
46 | Moon River Fried Pride 1
47 | Fun Out of Love Noon 1
48 | i1} iR R R 2
49 | A e il AN 2
50| 9 Crimes Damien Rice R
51 | A Summer's Day A F R 2
52 | A Summer's Day A EE 2
53 | Resphoina AEE 2
54| ¥ U 3 2
55| Symmetry Mew 2
56 | The Following Day Jacques Stotzem

57 | All I Need Radiohead 2
58 | Red Sky David Gilmour 2
59 | Red Sky David Gilmour 2
60 | The Hill Marketa Irglova 2
61| The Hill Marketa Irglova 2
62 | The Hill Marketa Irglova 2
63 | View of Silence AEE 2
64 | View of Silence - 2
65 | Le dessous des cartes Jacques Stotzem

66 | Accidental Babies Damien Rice 2
67| 5 The Daydream 2
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68 | Summer AEE 2
69 | Summer - 2
70 | Vent D'Allleurs Jacques Stotzem 2
71| Gloomy Sunday Loreena McKennitt 2
72 | Sleep Don’t Weep Damien Rice 2
73 | Secret Garden Jacques Stotzem
74 | Secret Garden Jacques Stotzem
75 | Walking in the Air Fv B3 2
76 | Secret Garden Jacques Stotzem
77 | Legend of Wind AEE 2
78 | Fragile Dream - 2
79 | Fragile Dream - 2
80 | Paun Haung AT 2
81| ## U 2
82 | Moon light Beethoven 2
83| Who am | FF7 OST 2
84 | End of May Keren Ann 2
85 | By the Cathedral Keren Ann 2
86 | Ending Song Keren Ann 2
87 | Ending Song Keren Ann 2
88 | Do What | Do Keren Ann 2
89 | Do What | Do Keren Ann 2
90 | Walk Real Slow Keren Ann P
91 | The Morning After Keren Ann 2
92 | New Born Muse 2
93 | Space Dementia Muse 2
94 | Dark Shines Muse P
95 | Paranoid Android Radiohead 2
96 | 15 Steps Radiohead 3
97 | 15 Steps Radiohead 3
98 | 15 Steps Radiohead 3
99 | Muscle Museum Muse 3
100 | Cave Muse 3
101| Cave Muse 3
102| Cave Muse 3
103 | Showbiz Muse 3
104 | Showbiz Muse 3
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105 | Showbiz Muse 3
106 | Assasain Muse 3
107 | Assasain Muse 3
108 | Assasain Muse 3
109 | Uno Muse 3
110| Uno Muse 3
111 | City of Delusion Muse 3
112 | City of Delusion Muse 3
113 City of Delusion Muse 3
114 | Sober Muse 3
115| Sober Muse 3
116| Sober Muse 3
117| Knights of Cydonia Muse 3
118 | Knights of Cydonia Muse 3
119| Knights of Cydonia Muse 3
120 | Stockholm Syndrome Muse 3
121 | Stockholm Syndrome Muse 3
122 | Stockholm Syndrome Muse 3
123 | Thoughts of a Dying Atheist Muse 3
124 | Thoughts of a Dying Atheist Muse 3
125| Thoughts of a Dying Atheist Muse 3
126 | New Born Muse 3
127 | New Born Muse 3
128 | New Born Muse 3
129| New Born Muse 3
130 | Space Dementia Muse 3
131 | Space Dementia Muse 3
132 | Hypermusic Muse 3
133 | Hypermusic Muse 3
134 | Hypermusic Muse 3
135 Citzen Erased Muse 3
136 | Citzen Erased Muse 3
137 | Micro Cuts Muse 3
138 | Micro Cuts Muse 3
139 | Dark Shines Muse 3
140 | Paranoid Android Radiohead 3
141 | Electioneering Radiohead 3
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142 | Electioneering Radiohead 3
143 | Electioneering Radiohead 3
144 | Sky Sky Sky DEPAPEPE al
145| Sky Sky Sky DEPAPEPE al
146 | Canon DEPAPEPE A
147 | Star Youha 4
148 | Star Youha 4
149 | Selfish Jean Travis A
150 | Selfish Jean Travis A
151 | Tall Fiddler Tommy Emmanuel 4
152 | Tall Fiddler Tommy Emmanuel 4
153 | When Your Mind's Made Up Glen Hansard

154 | Day Tripper Beatles 4
155| Day Tripper Beatles 4
156 | | Can Do Better Avril Lavigne 4
157 | Electric de Chocobo FF7 OST 4
158 | Electric de Chocobo FF7 OST 4
159 | Fiddle de Chocobo FF7 OST 4
160 | Fiddle de Chocobo FF7 OST 4
161 | Highwind FF7 OST 4
162 | Ride on FF7 OST 4
163 | Ride on FF7 OST 4
164 | Kurumi Mr. Children 4
165 | Kurumi Mr. Children 4
166 | masa Ume Spitz il
167 | masa Ume Spitz 4
168 | Spring Song Spitz 4
169 | Spring Song Spitz 4
170 | Summer Paeade DEPAPEPE

171 | Wherever You Will Go The Calling a
172 | Wherever You Will Go The Calling a
173 | New World L'arc en Ciel 4
174 | New World L'arc en Ciel 4
175| Stay Away L'arc en Ciel 4
176 | Stay Away L'arc en Ciel 4
177| Free Eat L'arc en Ciel 4
178 | Free Eat L'arc en Ciel 4
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179 | Star Chaser Spitz A
180 | Star Chaser Spitz 4
181 | Am | Wry No Mew

182 | Eurostar T Square 4
183 | Eurostar T Square A
184 | Fightman T Square A
185 | Bird land Weather Report 4
186 | Bird land Weather Report 4
187 | The Man in the Green Shirt Weather Report

188 | Jerry's Breakdown Peppino D'Agostino

189 | Tennesee Rag Chet Atkins

190

Higher

The Band Apart

191

When You Wish Upon a Star

The Band Apart

192

Band Apart

Band Apart
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