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            ABSTRACT:  

Speech processing is one of the major part of signal processing. From that emotion recognition is very useful 

for man machine interface. Angriness detection from speech has emerged as a crucial area of research within 

affective computing and natural language processing. This study investigates methodologies for identifying 

anger in spoken language through acoustic features. Automatic angriness detection and alarming from the 

speech is very useful for health of human being. Here we have focused on some useful features of speech which 

can differentiate between angriness and normal state of a person from their speech utterance. Mainly pitch, 

loudness, zero crossing rate (ZCR) and duration are found to be helpful in this case. Effort have been made to 

show the samples case to detect angry state from normal one. As a further application of this detection also 

mentioned at some extent. 
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1. INTRODUCTION 
Emotion recognition based on speech of a person is 
the most useful and challenging task for the speech 
processing. Various emotions of a person like neutral, 
angriness, sadness, happiness etc. can be reflected on 
the facial expressions and in speech spoken by a 
person. So based on audio visual information, it is 
possible to identify emotion of a person. Some 
research has shown that a speech only can be also 
able to identify emotion [2][3][4][6]. 
As human brain can identify emotion of a person 
from his/her speech only, there is some useful 
information regarding emotions is embedded in 
speech. As we know that, there are some acoustic 
features are associated with the speech utterance. If a 
person is asked to speak a particular sentence in 
different emotion condition then there are audible 
difference can be noticed and mostly any human 
being can identify the particular emotion from 
particular speech. 
Today’s most useful and necessary emotion that 
carries attention is the detection of angriness form the 
speech. Because it is useful in many case like 
detecting it from conversation in call center may be 
helpful to analyze behavior of a person concerned. 
Even in some forensic this may be useful. A very 
good and innovative application of this detection is to 
inform the speaker regarding angriness from his/her 
speech during real-time conversation on mobile. If a 
person is detected angry during conversation then 
mobile can give him/her an alarm and ask to calm 
down for his/her health benefit. This can be the most 
useful application during conversation on phone to 
maintain good health of a person which may be 
sometimes affected during conversation on phone. So 
this paper focus on detection of angriness only from 
the speech.  

Some literatures referred for this task and its 
usefulness is discussed here now onwards. 
In [1], they have evaluated acoustic techniques which 
depends on Mel-frequency cepstral coefficients and 
an intermediate ‘anchor space’ of genre classification, 
and subjective techniques which use data from all 
sources. 
D. Ververidis and C. Kotropoulos worked on up-to-
date record of emotional speech data along with 
number of emotional states, the language, the number 
of speakers, and the kind of speech. Most frequent 
acoustic features (pitch, the formants, the vocal tract 
cross-section areas, the mel-frequency cepstral 
coefficients, the energy based features, the intensity 
of the speech signal, and the speech rate) used and its 
assessment along with classification into emotional 
states are addressed in [2][3][11].They have studied 
the various classification anchor model like GMM, 
SVM, MLP for the multiple classification problems 
of emotion classification [4]. To use large amount of 
unlabeled speech utterances and to build a semi-
supervised learning system, [5] authors have 
presented an enhanced co-training algorithm. For 
synthesizing speech with specific emotions were tried 
and studied with good study of emotional effect on 
physical state of vocal system [6]. They found that 
voice parameters affected by emotion are voice 
quality, utterance timing, and utterance pitch 
contour. [7] Studied that speaker dependent excitation 
information is available in the residual phase, which 
is useful since it is complementary to MFCCs. In [8], 
automatic recognition of a speaker's emotion, 
combination of acoustic features and language 
information for a most robust systems were discussed 
along with classifier performance comparison of 
neural net, GMM and SVM. 
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Trained GMM super vector is used as the input 
feature for SVM for each emotional utterance tested 
with good performance [9]. PRAAT [10] were 
discussed for its applications in study of speech 
phonetics. [12]Proposed greater separation of the 
causes of stress and the effects of stress and its 
methods for relating them are presented.  
 
When a person becomes angry, their speech often 
undergoes several noticeable changes. These are 
mainly as mentioned below. 
 
1. Increased Volume: Angry individuals tend to speak 
louder than usual. This increase in volume is often a 
way to assert dominance or ensure their message is 
heard clearly. 
2. Faster Speech: Anger can lead to a rapid pace of 
speech. Words may come out more quickly and 
sentences may be shorter and more abrupt. 
3. Intensified Tone: The tone of voice becomes 
sharper and more intense. There may be a harshness 
or edge to their words, reflecting the strong emotions 
they are experiencing. 
4. Repetitive or Insistent Language: Angry people 
may repeat certain phrases or words, emphasizing 
their point or attempting to drive it forcefully. 
5. Use of Strong Language or Swearing: Anger often 
loosens inhibitions, leading to the use of stronger 
language, swear words, or insults. 
6. Less Logical or Coherent: In extreme anger, 
coherence can suffer. Thoughts may become 
disjointed, making their speech less organized or 
rational. 
7. Emphasis on Negative Emotions: Angry speech 
tends to focus on negative emotions such as 
frustration, irritation, or outrage. Positive or neutral 
sentiments are often disregarded or minimized. 
8. Non-verbal Cues: Alongside speech, body 
language such as clenched fists, aggressive posture, 
or facial expressions (like furrowed brows or a 
tightened jaw) may also accompany angry speech. 
These changes collectively reflect the emotional state 
of anger and can vary in intensity depending on the 
individual and the situation. 
From the above said changes in speech may be seen 
in the various speech features like spectral, prosodic 
etc. There is also changes reflected in physical 
condition of vocal tract, nasal cavity which is the 
main sources of the speech excitation. Hence analysis 
can be focused mainly on speech features affected by 
this organs. Some of the spectral speech features are 
loudness, moments, formants, pitch, MFCC, LFCC, 
and prosodic features are zero crossing rate, duration, 
energy, speaking rate, etc.      
         
 2. SYSTEM DESCRIPTION 
For the detection of angriness in our system, speech 
data of various persons are collected using single 
device only to avoid effect of variation due to 
different microphones in different devices. Here we 

have collected data of different 20 Indian-Gujarati 
persons (12 males and 8 females). These persons 
were asked to speak only fix line (“Ha bhai ha?”) of 
Gujarati words. Also they have to speak like in calm 
and anger condition. Even though it may looks 
artificial condition but found visible variation in 
speech utterance in these two different conditions. 
Speech data were recorded in Lenovo T410 laptop. 
Surrounding noise were minimized before recordings 
of speech samples. After collections of all required 
data, person wise data were preprocessed to 
overcome some conditional variations from speaker 
to speaker and that of surroundings. We know that 
speech has large time based variations hence it should 
be analyzed for small time duration in which its 
major features remains constant.  

 
Fig.1 Functional basic block diagram of the system 

 
As shown in fig.1, speech samples are segmented by 
small windows frame of 30 ms size having 
overlapping of 10ms with each consecutive frames. 
After that required various features were extracted as 
per the need of system. Based on different analysis of 
collected features of the speech, decision were taken 
regarding angriness.  
 
3. PERFORMANCE DESCRIPTION 
As per the experiments conducted for the two 
emotions i.e. angry and normal state, it was observed 
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that main parameters that may be useful for 
distinction between these two states are pitch, 
intensity ZCR, speaking rate and duration of 
utterance. Table 1 shows the relative levels of 
parameters in comparison of calm and normal state of 
a person. 
 
Table1 Relative speech parameters for two state of a 
person 

STATE---� Calm Anger 

Average pitch Average Higher 

Intensity Lower Higher 

Avg. Energy Normal Normal 

Zero crossing rate Normal Higher 

Speaking rate Normal Higher 
 

Duration Normal Smaller 

 
 
For the sample case to show the values of some 
parameters, we have taken 3 samples of speech of a 
person in less angry, angrier and calm conditions. All 
these three samples were connected one after another 
and also removed the silence period before and after 
the speech utterance with the help of PRAAT [10]. 
Further analysis also carried using same tool and its 
utterance seen as shown in fig.2. 
 

 
 

Fig.2. Comparison of three state speech utterance in 
time and in spectrogram 
 
It is seen from the Fig.2 that, in angriness state, 
amplitude of speech raised for both low and high 
level of angriness compared to normal state. Also 
average pitch value raised according to the change of 
state from normal to less angry to much angry. 
Spectrogram clearly shows that the changes in three 
states of a person reflected in frequency domain also. 
Fig.3 shows the first four formants variation for the 
above said case. It shows that there is not much 
variation found in F1 but F2 was going less for angry 
state. F3 also raised to some level as per the angriness 
level as compared to normal state. 

 

 
Fig.3 Comparison of formats for three state of speech 
utterance 
 
Accuracy was calculated based on the total samples 
of male and female collected and easy detection of 
angriness. Fig.3 shows this accuracy for male and 
female for different speech parameters used for the 
experiment. 
 

 
Fig.4 Percentage Accuracy of angriness detection 
based on different parameters used 

 
 
4. CONCLUSION 
This paper gives importance of detection of angriness 
for the mental and physical health compared to other 
emotional states. Different speaker’s speech were 
analyzed for the detection of angriness and it was 
conclude that average pitch , intensity, ZCR, speaking 
rate and duration can be helpful for distinguishing the 
state of angriness compared to calm/ normal state of a 
person. To the some extents formats may help for the 
same study. Energy only may not be sufficient for the 
detection. 
Future scope of this work can be development of 
much robust detection methods based on cepstral 
features and good machine learning algorithm for 
classification of states. One mobile based application 
can be prepared to detect the angriness from the real 
time talking speech samples of a person. This 
application can be made capable to give alarm to the 
person talking on phone that “Be calm down to be 
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healthy” when this person is detected in anger state. 
So that it can reduce the overall health issue of a 
person who much talk on phone for the dealing and 
become angry frequently while talking on phone. 
Here combination of various features can be used to 
have good and more robust detection based on 
thresholding. 
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