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Preface

This report is the documentation of the design, recording and verification of the Sahand
Emotional Speech database (SES). The database is recorded at ' Artificial Intelligence and
Information Analysis’’ lab, Department of Electrical Engineering, Sahand University of
Technology. The database is available for academic purposes upon request. The report is
written by Mohammad Hossein Sedaaghi (sedaaghi@sut.ac.ir, sedaaghi@yahoo.com, Tel.:
(+98)4123459370, Fax: (+98)4123224950).

M.H. Sedaaghi, June 2008
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1. SES project

There are two valuable databases related to emotional speech. The first one is the Danish
Emotional Speech database (Engberg & Hansen, 1996). DES employs 4 actors as speakers.
The complete database comprises approximately 30 minutes of speech with five emotions:
neutral, anger, sadness, happiness and surprise. The second one is the German Emotion
Speech (Burkhardt et. Al., 2005). An emotional database comprising 6 basic emotions (anger,
joy, sadness, fear, disgust and boredom) as well as neutral speech is recorded. Ten
professional native German actors (5 female and 5 male) have simulated these emotions,
producing 10 utterances (5 short and 5 longer sentences).

The aim of the current project is to develop a database comprising five basic emotions in
utterances. One of the objectives of the SES project is to provide sufficient speech data with
complete and accurate labels to allow a systematic study of emotion recognition in speech.
SES contains 10 speakers and has got an almost even distribution regarding gender, age. SES
database contain 10 speakers (5 male and 5 female) expressing 5 emotions (neutral, surprise,
happiness, sadness and anger), each emotion for 59 sec, thus totalling 295 sec for each
speaker and about 50 minutes for all speakers. Theses 10 speakers have been selected from
26 primarily interested speakers. Then, all speakers evaluated their own utterances with
respect to recognizability to replace any bad-spoken utterance until they confirmed the
validity of the emotions in utterances. Then 24 listeners listened all utterances while they
were being shuffled and played back randomly. They had chance to listen to every utterance
only once. The 42% accuracy for correct evaluation of SES proves its validity.

The project is funded by Sahand University of Technology.
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2. Speakers

In order to investigate emotional speech as deviation from neutral speech it is necessary to
record the same utterance in different emotional situations. Therefore, the recording has to be
done systematically under laboratory conditions.

We have employed the students of the Department of Electrical Engineering as speakers as
good natural candidates, because it is not advisable to use stage actors instead, as they tend to
exaggerate some features to make the emotional content very clear which makes the
utterances sound unnatural. Table 1 shows the information about the final speakers among 26
interested students.

Code Name Gender | Age | Height | Weight | Smoker | Date
(cm) |(Kg) |?

Spl (Abdl N) Abdollahi, N F 21 167 64 N 17.12.2007
Sp2 (Bari_A) Barikbinan, A M 23 185 127 Y 26.11.2007
Sp3 M 20 178 68 N 20.11.2007
Sp4 (Emam M) | Emambakhsh M | M 24 173 70 N 07.04.2008
Sp5 F 24 166 53 N 03.05.2008
Sp6 (Jeda A) Jedari, A F 21 162 47 N 26.11.2007
Sp7 (Khri_R) Kheirollahi R M 25 181 83 N 06.04.2008
Sp8 (Mona M) | Monajati, M F 21 168 53 N 08.12.2007
Sp9 (Seif M) Seifaei,M M 21 178 77 N 06.04.2008
Sp10 (Tavk B) | Tavakoli, B F 21 163 55 N 12.12.2007

Table 1: The information about 10 speakers of SES.

Column 1 is about the speaker code (Sp1-Sp10). We have omitted the names of the third and fifth speakers as
their utterances were evaluated by the listeners as the worst ones. Column 2 show the real names of the speakers.
Columns 3 up to 8 demonstrate their gender, age, height, weight, smoking habit and the starting date of the
cooperation, respectively.
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3. Recording of the Database

3.1 Prompting Text
For the SES the following is recorded:
- 10 single words

- 12 sentences and
- 2 passages.

The utterances above are spoken by the ten speakers once for each of the five emotions.

The words, sentences and passages (in Farsi) are as follows:
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The translation of the utterances into English are as follows.
1. Yes.
2. No.
3. Why?
4. Of course.
5. Alright.
6. Where?
7. When?
8. Today.
9. Hello.
10. Tomorrow.
11. The weather is very hot.
12. Where are you?
13. What time will you be back?
14. Come with me.
15. You again!
16. No problem.
17. I can’t.
18. It is unbelievable.
19. It is very beautiful.
20. It is impossible.
21. 1 got 15 in the exam.
22. What is this?
23. Hello. Come in. I want to tell you what happened today. When I went to the
station, I met Ali while he was looking for me.
24. 1 don’t like action movie at all, but I love comics. By the way, Ali, How do you
think? What kind of film do you like?
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3.2 Emotions

Each utterance should be spoken with each of the emotions under investigation. The
following emotions are investigated:

- Neutral (code 1)

- Surprise (code 2)

- Happiness (code 3)
- Sadness (code 4)

- Anger (code 5)

It is advisable to read all the utterances with one emotion and then change the emotion and
start over again. In that way, the speakers will not have to change emotions more than five
times.
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3.3 File names format

An example of the file name is Bari_A_M_23 14 HAP.wav. Every file name contains

five

1.

[T

characters.

The speaker code starts from the first character of the file name up to second “ ”
(Bari_A_M_23_14 HAP.wav).

The speaker’s gender (M for male and F for female) is revealed as the character
between the second and third “ ” (Bari_ A_M_23 14 HAP.wav).

. The age of the speaker is determined as characters between the third and fourth “ ”

(Bari. A M 23 14 HAP.wav).

The characters between the fourth and fifth “  show the sentence number*_”
(Bari. A M 23 14 HAP.wav).

[

The emotion in utterance is demonstrated by the three characters after the last
(Bari. A M 23 14 HAP.wav).

The file extension is .wav indicating that the file format is wave file.
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3.4 Evaluating the utterances by speakers

Every speaker was required to evaluate his (her) utterances several times with respect to
recognizability until he (she) was able to recognize the emotions in all of his (her) own
utterances 100%. His (her) utterances were played randomly by another person in order
to enable him (her) to evaluate the emotions without any bias and pre-judgement.
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3.5 Evaluation forms

The following forms were used by listeners to determine the emotions in 1200 utterances.
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4. Listening Test

The following listeners were selected as final ones among other interested students. The
name of four listeners are now revealed as they were the worst evaluators.

L1: Mirsadeghi
L2: Ghasemi

L3: Torkamani
L4: Esmaeili

L5: -

L6: Seifaei

L7: Shariatpanah
L&: Taheri

L9: Gholizadeh
L10: -

L11: Ramazanzadeh
L12: Yousefian
L13:-

L14: Lotfi

L15: Abedini
L16: Seifi

L17: Esmzad
L18: Ghadyani
L19: Ahmadzadeh
L20: Eskandari
L21: Habibi

L22: -

1L.23: Gholami
L24: Soleimannetaj

All utterances were randomly shuffled and played back for listening tests during 4
subsequent weeks, 300 utterances each week .

Table 3 illustrate their test results while the utterances were played back only once. Column 1
shows the utterance number. The speaker code appears in column 2. The sentence number is
illustrated in column 3. The real emotion in utterance has been demonstrated in column 4.
Columns 5-16 show the listeners evalution containing the emotion code. The blank means
that the listener has no idea or has not participated in the test.

12
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Sp9
SpS
Sp6
Sp8
Sp2
Sp7
SpS
Spl
Sp2
Spl
Spl
Sp4
Sp6
Sp6
Sp3
Sp9
Sp7
Sp10

Spl
Spl10

Sp2
Sp4
Sp3
Sp6
Sp7
Spl10

Sp5
Sp2
Sp7
Sp3
Sp7
Sp8
SpS
Sp3
Spl
Sp8
Spl10

SpS
Sp3
Spl

1039
1040
1041

1042
1043
1044
1045
1046
1047
1048
1049
1050
1051

1052
1053
1054
1055
1056
1057
1058
1059
1060
1061

1062
1063
1064
1065
1066
1067
1068
1069
1070
1071

1072
1073
1074
1075
1076
1077
1078
1079
1080
1081

1082
1083
1084
1085
1086
1087
1088
1089
1090
1091

1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
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23
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17
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13
22
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17
18
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20

17
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Sp7
Sp7
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Sp5
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Sp8
Sp7
Sp3
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Sp4
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Sp9
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Sp5
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Sp10

Sp9
Sp7
Sp9
Sp4
Sp8
Sp6
Sp4
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Sp7
Sp8
Sp7
Sp3
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Sp7
Sp7
SpS
SpS
Sp4
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Sp8
Sp10

Sp4
Sp7
Spl10

Sp8
Sp9
Sp3
Sp8
Sp4
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Sp10

SpS
Sp5
Sp9
Sp8
Sp2
Sp3
Sp3
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Sp3
Sp10

Sp9
Sp6
Sp2
Sp10

Sp8
Sp4

1105
1106
1107
1108
1109
1110
1111

1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
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1171 Sp5 7 2 2 4 2 2 2 2 2 1
1172 Sp9 3 4 4 1 4 4 4 4 1 1
1173 Sp8 7 3 3 3 3 2 2 2 1 4
1174 Sp9 10 3 4 1 1 4 4 1 4 1
1175 Sp2 11 3 3 3 3 1 1 3 1 1
1176 Sp8 17 1 4 1 4 4 4 3 4 4
1177 Sp10 6 3 2 3 5 3 3 2 3 5
1178 Sp4 24 2 3 3 3 1 3 3 5 1
1179 Sp8 8 1 4 1 4 4 4 1 1
1180 Sp6 13 3 2 4 2 1 2 1 1
1181 Sp10 22 2 2 2 3 4 3 2 2 2
1182 Spl 3 3 3 2 2 4 2 2 1 2
1183 Sp6 18 4 4 4 4 4 4 4 4 4
1184 Sp10 12 1 3 3 3 3 3 3 4 3
1185 Sp7 3 1 4 4 4 4 4 4 4 1
1186 Sp3 19 5 4 4 4 5 5 4 4 1
1187 Sp3 10 2 2 2 2 2 2 2 2 1
1188 Sp6 9 2 5 5 5 5 5 5 5 5
1189 Sp5 14 4 4 4 4 4 1 1 1
1190 Sp4 20 3 3 3 3 3 3 3 3 3
1191 Sp5 22 1 4 2 2 4 3 4 2 1
1192 Spl 5 2 2 5 5 5 5 5 1 5
1193 Sp2 11 5 1 1 1 1 4 1 2 1
1194 Sp7 16 2 5 3 3 5 3 5 5 3
1195 Sp8 2 5 1 5 4 2 5 5 5
1196 Sp5 5 1 1 4 1 4 1 4 4 5
1197 Sp2 24 2 1 1 5 1 5 1 1 5
1198 Sp8 21 1 4 4 4 4 4 4 4 1
1199 Sp3 20 1 2 4 2 4 4 4 2 1
1200 Sp5 12 3 1 1 4 3 2 1 3 4

Table 2: The results of the evaluation by 24 listeners.
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5. Results

It is understood from Table 2 that the average percentage of correctly identified emotions by

24 listeners for 10 speakers are as follows:

1.

2
3
4
5.
6.
7
8
9
1

0.

Speaker 1:
Speaker 2:
Speaker 3:
Speaker 4:
Speaker 5:
Speaker 6:
Speaker 7:
Speaker 8:
Speaker 9:

Speaker 10: 37.27%

48.95%
35.95%
25.26%
37.59%
34.09%
47.74%
47.70%
50.95%
46.29%

Therefore, the worst speakers from the listener evaluation point of view are the speakers
3 and 5.
Also, the worst sentences correctly identify their emotions are sentences 13, 22, 10 and 5,
respectively with 35.69%, 36.31%, 37.20% and 37.73% for all speakers in 5 emotional
states.

Table 3 illustrates the confusion matrix for all 24 listeners. The first column of each subtable
shows the listener code, and five emotions (neutral (NEU), surprise (SUR), anger (ANG),
sadness (SAD), happiness (HAP)) as real stimulous (inside the utterances) and total correct
evaluation rate plus total evaluated utterances by the listener. For example, the total correct
rate the listener 1 (L1) has evaluated the utterances is 38.56% in 200 cases he has
considered.The responses by the listeners have been revealed in columns 2-6 of every sub
tables of Table 3. It is concluded that the listeners 5, 10, 13 and 22 are the worst ones while

the best evaluators are the listeners 3, 6, 12 and 17.
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L1 NEU SUR ANG SAD HAP L2 NEU SUR ANG SAD HAP
NEU 14.29 23.81 11.90 40.48 9.52 NEU 14.75 8.20 19.67 45.90 11.48
SUR 10.26 35.90 25.64 10.26 17.95 SUR 6.09 20.87 33.04 16.52 23.48
ANG 10.87 13.05 50 8.70 17.39 ANG 7.25 14.49 49.28 17.39 11.59
SAD 9.52 21.43 7.14 57.14 4.76 SAD 15.93 6.19 12.38 61.95 3.54
HAP 12.90 29.03 9.68 12.90 35.48 HAP 6.36 7.27 24.55 17.27 44.55
Total 38.56 Total 38.28

/200 /598
L3 NEU SUR ANG SAD HAP L4 NEU SUR ANG SAD HAP
NEU 38.18 18.18 16.36 23.64 3.64 NEU 14.75 17.21 16.39 48.36 3.28
SUR 5.77 46.15 17.31 13.46 17.31 SUR 7.83 47.83 19.13 12.17 13.04
ANG 12.5 6.25 67.19 9.38 4.69 ANG 18.03 13.93 42.62 22.13 3.28
SAD 12.96 16.67 12.96 57.41 0 SAD 12.39 7.96 12.39 67.26 0
HAP 16.33 26.53 12.24 6.12 38.78 HAP 11.72 26.56 17.97 11.72 32.03
Total 49.54 Total 40.90

/274 /600
L5 NEU SUR ANG SAD HAP L6 NEU SUR ANG SAD HAP
NEU 44.77 9.62 10.04 30.13 5.44 NEU 42.02 14.29 5.88 33.19 4.62
SUR 15.48 23.43 23.43 23.85 13.81 SUR 11.39 62.45 7.17 6.33 12.66
ANG 32.35 10.50 32.77 18.49 5.88 ANG 23.85 20.08 34.73 16.74 4.60
SAD 21.34 9.21 8.37 59.41 1.67 SAD 12.5 8.33 4.17 74.58 0.42
HAP 22.08 12.92 17.92 18.75 28.33 HAP 21.43 23.95 7.98 10.50 36.13
Total 37.74 Total 49.98

/119 /1192
L7 NEU SUR ANG SAD HAP L8 NEU SUR ANG SAD HAP
NEU 25.42 11.86 21.19 33.90 7.63 NEU 35.83 9.17 6.25 37.5 11.25
SUR 5.26 45.61 22.81 10.53 15.79 SUR 26.25 30.83 10 11.67 21.25
ANG 19.83 9.09 51.24 11.57 8.26 ANG 35 10.42 32.92 12.92 8.75
SAD 21.43 8.04 13.39 56.25 0.89 SAD 22.5 9.17 5 60.42 2.92
HAP 19.69 18.90 21.26 11.81 28.35 HAP 25.42 14.58 9.58 9.58 40.84
Total 41.37 Total 40.17

/592 /120
L9 NEU SUR ANG SAD HAP L10 NEU SUR ANG SAD HAP
NEU 42.60 3.70 741 35.19 11.11 NEU 28.99 18.07 14.29 34.03 4.62
SUR 29.82 24.56 12.28 15.79 17.54 SUR 14.29 34.45 19.33 15.13 16.81
ANG 28.79 7.58 34.85 15.15 13.64 ANG 2143 15.13 39.50 17.23 6.72
SAD 13.46 5.77 5.77 73.08 1.92 SAD 13.39 28.03 7.11 50.21 1.26
HAP 24.44 15.56 17.78 8.89 33.33 HAP 18.64 22.03 14.41 12.29 32.63
Total 41.68 Total 37.16

/274 /118
L11 NEU SUR ANG SAD HAP L12 NEU SUR ANG SAD HAP
NEU 28.99 9.24 15.55 34.03 12.18 NEU 32.79 8.20 14.76 37.70 6.56
SUR 10.46 32.22 23.01 9.62 24.69 SUR 15.06 45.18 14.46 9.64 15.66
ANG 15.13 7.14 44.12 18.49 15.13 ANG 19.23 9.89 47.25 16.48 7.14
SAD 18.75 542 9.17 62.92 3.75 SAD 19.05 4.17 6.55 69.05 1.19
HAP 15.83 14.58 19.58 16.25 33.76 HAP 29.19 15.66 10.81 8.65 35.69
Total 40.40 Total 45.99

/119 /884
L13 NEU SUR ANG SAD HAP L14 NEU SUR ANG SAD HAP
NEU 21.31 17.21 4.92 36.07 20.49 NEU 27.54 15.46 14.01 33.82 9.18
SUR 4.35 36.52 10.43 18.26 30.43 SUR 12.09 39.53 19.53 11.63 17.21
ANG 23.14 10.74 16.53 25.62 23.97 ANG 20.09 11.68 44.39 16.82 7.01
SAD 15.93 18.58 0 54.87 10.62 SAD 15.09 9.43 4.72 69.81 0.94
HAP 10.16 21.09 6.25 16.41 46.09 HAP 15.46 17.87 15.46 15.94 35.27
Total 35.06 Total 43.31

/599 /105
L15 NEU SUR ANG SAD HAP L16 NEU SUR ANG SAD HAP
NEU 42.16 4.86 10.27 38.38 4.32 NEU 24.27 16.74 12.13 36.82 10.04
SUR 20.71 31.36 15.38 14.79 17.75 SUR 14.58 35.42 15.83 12.08 22.08
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ANG 28.65 9.19 43.78 15.14 3.24 ANG 10.83 12.08 47.08 19.58 10.42
SAD 18.02 6.98 7.56 66.86 0.58 SAD 10.42 10 11.25 67.5 0.83
HAP 30.11 9.14 17.20 11.83 31.72 HAP 13.75 17.08 13.75 13.75 41.67
Total 43.18 Total 43.19

/897 /119
L17 NEU SUR ANG SAD HAP L18 NEU SUR ANG SAD HAP
NEU 100 0 0 0 0 NEU 42.37 10.17 8.47 30.51 8.47
SUR 18.41 23.88 16.42 17.41 23.88 SUR 16.95 38.98 13.56 8.47 22.03
ANG 20.19 9.13 39.42 17.31 13.94 ANG 35.14 9.46 36.49 8.11 10.81
SAD 17.22 5.26 8.61 67.94 0.96 SAD 29.09 545 9.09 56.36 0
HAP 18.84 14.01 10.63 11.59 44.93 HAP 20 22 12 8 38
Total 55.23 Total 42.44

/104 /297
L19 NEU SUR ANG SAD HAP L20 NEU SUR ANG SAD HAP
NEU 29.82 11.40 17.98 35.53 5.26 NEU 41.60 11.34 10.08 28.99 7.98
SUR 9.53 44.16 20.78 8.66 16.88 SUR 12.97 40.59 18.83 9.21 18.41
ANG 15.04 12.83 49.12 18.14 4.87 ANG 33.89 11.30 38.49 11.72 4.60
SAD 13.91 7.39 10.87 66.09 1.74 SAD 20.50 7.11 10.46 60.25 1.67
HAP 15.88 19.31 15.02 11.16 38.63 HAP 25.83 20 8.33 9.58 36.25
Total 45.56 Total 43.44

/114 /119
L21 NEU SUR ANG SAD HAP L22 NEU SUR ANG SAD HAP
NEU 40.35 12.28 12.28 31.58 3.51 NEU 31.03 15.52 8.62 32.76 12.07
SUR 24.14 36.21 8.62 15.52 15.52 SUR 25 31.67 6.67 16.67 20
ANG 23.29 16.44 39.73 13.70 6.85 ANG 32.88 19.18 36.99 9.59 1.37
SAD 30.19 11.32 7.55 49.06 1.89 SAD 26.79 8.93 7.14 48.21 8.93
HAP 32.65 2245 12.24 4.08 28.57 HAP 19.61 19.61 17.65 11.76 31.37
Total 38.78 Total 35.86

/290 /298
123 NEU SUR ANG SAD HAP L24 NEU SUR ANG SAD HAP
NEU 25.27 14.29 13.19 44.51 2.75 NEU 51.25 5 12.08 17.92 13.75
SUR 20.37 32.72 12.96 17.90 16.05 SUR 30.54 25.52 5.86 9.21 28.87
ANG 24.72 13.48 43.82 12.92 5.06 ANG 34.58 7.5 36.67 8.33 12.92
SAD 16.05 6.79 8.02 67.90 1.23 SAD 35.42 3.75 7.08 50.83 2.92
HAP 27.17 15.22 11.96 14.67 30.98 HAP 27.92 7.92 8.33 4.58 51.25
Total 40.1 Total 43.10

/868 /119

Table 3: Confusion matrix based on the evaluation of 24 listeners.
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Table 4 demonstrates the total confusion matrix for all listeners without normalization.
The last column shows the total utterances in specific emotion that have been tested.
19478 utterances have been listened and evaluated by the listeners.

Response — | Neutral | Surprise | Anger | Sadness | Happiness | Sum
Stimulus |

NEU 1443 441 456 1278 301 | 3919
SUR 593 1384 630 492 740 | 3839
ANG 929 466 | 1639 628 341 | 4003
SAD 699 353 309 2396 76 | 3833
HAP 796 657 525 469 1437 | 3884
Total 19478

Table 4: Confusion matrix for whole SES database (without normalization).
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Table 5 is about the normalized confusion matrix for all speakers evaluated by all
speakers. The total 42.66% accuracy for evaluating the real emotions in utterances is an
acceptable rate while the listeners had a chance of listening each utterance only once.

Response — | Neutral | Surprise | Anger | Sadness | Happiness
Stimulus |

NEU 36.8206 | 11.2529 | 11.6356 | 32.6104 7.6805
SUR 15.4467 | 36.0511 | 16.4105 | 12.8158 19.2759
ANG 23.2076 | 11.6413 | 40.9443 | 15.6882 8.5186
SAD 18.2364 9.2095 | 8.0616 | 62.5098 1.9828
HAP 20.4943 | 16.9156 | 13.517 | 12.0752 36.9979
Total 42.6647%

Table 5: Normalized confusion matrix for whole SES database.
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