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Noise Robust Emotion Recognition Feature :
Frequency Range of Meaningful Signal

Eun Ho Kim*, Kyung Hak Hyun* and Yoon Keun Kwak"

ABSTRACT

The ability to recognize human emotion is one of the hallmarks of human-robot interaction. Hence this paper
describes the realization of emotion recognition. For emotion recognition from voice, we propose a new feature called
frequency range of meaningful signal. With this feature, we reached average recognition rate of 76% in speaker-
dependent. From the experimental results, we confirm the usefulness of the proposed feature. We also define the noise
environment and conduct the noise-environment test. In contrast to other features, the proposed feature is robust in a

noise-environment.

Key Words : Emotion recognition (%% 14]), Voice (4J), Noise-environment (%28 7), Noise robust feature (3
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A& = difference of two continuous time sequence
dynamic feature values
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Fig. 1 Frequency range of meaningful signal
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Table 1 Mean and standard deviation of the envelope and
energy for each emotion

Envelope Energy (dB)
Mean ‘Std. Mean Std.
Neutrality | 0.8496 0.0236 0.0089 0.0060
Joy 0.5991 0.0708 0.0200 0.0146
Sadness 0.6762 0.077 0.0065 0.0049
Anger 0.5252 0.0817 0.0189 0.0095
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Fig. 2 Original speech signal for four emotions
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Fig. 3 Low-pass filtered speech signal for four emotions
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Table 2 Human performance of emotion recognition
for the database

Human performance (%)
Recog. Neutrality Joy Sadness Anger
Neutrality 83.9 31 8.9 4.1
Joy 26.6 57.8 3.5 12.0
Sadness 6.4 0.6 92.2 0.8
Anger 15.1 54 1.0 78.5
Overall 78.1
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Table 3 Results of recognition using the FRMS
feature
Male (%)
Recog: Neutrality Joy Sadness Anger
Neutrality 802 4.8 10.5 4.6
Joy 1.7 80.0 5.1 13.1
Sadness 84 8.0 80.6 31
Anger 2.7 20.8 02 76.4
Overall 79.3
Female (%)
Recog Neutrality Joy Sadness Anger
Neutrality 69.1 5.0 21.1 4.8
Joy 82 61.1 4.8 25.9
Sadness 8.8 59 844 08
Anger 34 19.6 34 73.5
Overall 72.0
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Table 4 Comparison of the FRMS feature with energy,

Ipc and pitch
FRMS Energy LPC Pitch
(%) (%) (%) (%)
Neutrality 74.7 65.8 80.5 65.0
Joy 70.6 67.5 48.1 61.7
Sadness 82.5 82.5 45.8 64.6
Anger 75.0 83.4 81.9 61.1
Overall 75.7 74.8 64.1 70.0
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Fig. 5 Experiment results of the noise environment, and
a comparison of the FRMS features with energy,
pitch and LPC
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