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The Problem
Same Emotion; Different Expressions

Each language has its own unique way to express an
emotion. Along with vocabulary, enunciation plays a key role.
Can we use ML to bridge this enunciation and pronunciation

gap?
Thus helping new speakers, aspiring artists, and bridging

cross-cultural language gaps.
We aim to bridge this gap by developing an ML model to
classify sentiments in Hindi speech and give feedback to
correct any issues in the tonality or voice modulation etc. 

Scherer, Klaus & Banse, Rainer & Wallbott, Harald. (2001). Emotion Inferences from Vocal Expression Correlate Across Languages and Cultures. Journal of
Cross-cultural Psychology - J CROSS-CULT PSYCHOL. 32. 76-92. 10.1177/0022022101032001009. 
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Literature
Review
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1) IITKGP-SEHSC : Hindi speech corpus for emotion analysis

Objective:
To develop a Hindi Speech Corpus for analyzing and recognizing
emotions in speech signals and support emotion aware speech system
such as speech recognition, human-computer interaction and speech
synthesis
Analyze how different speech features help in recognizing emotion.

Dataset Overview:
 8 Emotion classes: Anger, Disgust, Fear, Happy , Neutral, Sad, Sarcastic,
Surprise
 10 speakers, 5 Male, 5 Female
 12,000 total utterances worth 9 hours of recording

S. G. Koolagudi, R. Reddy, J. Yadav and K. S. Rao, "IITKGP-SEHSC : Hindi Speech Corpus for Emotion Analysis," 2011 International
Conference on Devices and Communications (ICDeCom), Mesra, India, 2011, pp. 1-5, doi: 10.1109/ICDECOM.2011.5738540 5



Inference:
The authors used

I) SVM with an accuracy of ~75%
II)GMM with an accuracy of ~79%

Gap Identified: This paper just did sentiment analysis on the
emotions and did not concern  itself with giving feedback to the

user
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2)MNITJ-SEHSD : Hindi Emotional Speech Database

Objective:
Improve Speech Emotion Recognition (SER) for Human-
Computer Interaction
Test different ML methodologies and different features to
validate which work best for speech analysis
Compilation of a Hindi dataset for future research

Dataset:
5 Emotion classes: Anger, Fear, Happy, Neutral, Sad
10 speakers, 5 Male, 5 Female
500 total utterances using neutral sentences

K. Chauhan, K. K. Sharma and T. Varma, "MNITJ-SEHSD: A Hindi Emotional Speech Database," 2023 International Conference on
Communication, Circuits, and Systems (IC3S), BHUBANESWAR, India, 2023, pp. 1-6, doi: 10.1109/IC3S57698.2023.10169497

Overview:
Used three models with different parameters
Model I

Prosidic Features
E.g  energy, pitch,duration & zero-crossing rate
Used an SVM with RBF Kernel

Model II - Spectral Features
Spectral Features
Extracted MFCC,Mel spectogram & chromogram
Total 180 dimensional vector fed to an SVM

Model III
A five layer deep CNN
Log-Mel-Spectrogram  given as input
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Inference:
The authors used

I) SVM on prosidic features with an accuracy of ~57%
II)SVM on spectral features with an accuracy of ~90%

III) A 5 layer deep CNN with an accuracy of 87%

Gap Identification: No feedback mechanism was employed to
help the user improve
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The Gap

Currently, no research exists that
gives feedback to users using

sentiment analysis, especially in the
case of regional languages like hindi. 
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Dataset
Acquisition
And
Description
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Nature of Dataset

Contains 8 emotions  (i.e. Happy ,
Sad,Angry,Disgust,Fear,Sarcastic,Surpri
se,Neutral)
Consists of 3200 total Utterances 
Comes to 400 speech files per
emotion

Authored by Vishal Bhardwaj
(Asst.Prof)
From Govt. Lahiri PG College Chirmiri
Falls under The Open Database
License (ODbL) license 

Quantitative Study

Comprises of 4 males & 4 females
actors giving a balanced datset
Each actors voiced 10 sentences in all
the emotions 

Examples include :
मुझे अ�े अंक लाने ह�।
सूरज एक अ�ा �व�ाथ� है।

Data Collection & Ethical Concerns 

All the actors were paid fairly for their
work
The names & age are also given with
the Dataset

The collection was done in the
Department of Computer Science And
Application (Lahiri PG College)
No source for the funding is given

Speech Emotion Recognition Hindi

https://www.kaggle.com/datasets/vishlb/speech-emotion-recognition-hindi/data 11



Feature
Extraction
And
Preprocessing
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Extraction
SVM - Using Librossa(python library):- 
Extracted mean and std of

40 MFCC Features
40 Mel-Spectogram Features
12 Chromograms
4 Formants  (Pitch,Lip Rounding etc)
8 Prosidic Features including speaking rate

Preprocessing
Standardised the dataset using StandardScalar which converts everything
into a range b/w [-1,1]
Added padding on low duration samples to make the duration same for all
(LSTMs)
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BiLSTM - Using Librossa(python library):- 
Extracted time series data for

40 MFCC Features
40 Mel-Spectogram Features
12 Chromograms
4 Formants  (Pitch,Lip Rounding etc)
8 Prosidic Features including speaking rate



Some Extracted Features 
(Before Pre-Processing)
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Methdology
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Support Vector Machines
(SVM)

Simple SVM used to classify the emotion based on the distance
of their features 
Kernel: “RBF”
C: “10”
gamma: “0.01”
An accuracy of 80% was achieved

      (These values were reached through grid search)
Intuition: Similar emotions would also have similar clusters for
their extracted features
Used one vs rest classification technique
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BiLSTM From
 Scratch

Trained a BiLSTM on Hindi
Data
128 units, 0.3 dropout, 32
batch size, 0.001 LR
Accuracy of 74% was
achieved
LSTM did not perform  well
due to lack of data

Trained a BiLSTM on english
data
Applied transfer learning by
freezing LSTM layers and fine
tune final layer
An accuracy of ~60% was
achieved
Did not work well because
emotion expression in English
and Hindi is very different

BiLSTM with 
Transfer Learning

Boulmaiz, T., Guermoui, M. & Boutaghane, H. Impact of training data size on the LSTM performances for rainfall–runoff modeling.
Model. Earth Syst. Environ. 6, 2153–2164 (2020). https://doi.org/10.1007/s40808-020-00830-w
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Voting Classifier
Trained an  SVM , BiLSTM & random  forest
classifier
An accuracy of 75% was achieved with this
classifier
Interpretation

The accuracy comes out as the average of all
the classifiers which could be due to not
enough data being present to feed every
model 18



Feedback System
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Statistics based feedback
Take the delta between input
audio features and avg
features of target emotion
Suggest changes based on
delta



The current feedback comments
mainly aim to correct the sound of

the vowel via the shape of the
mouth 
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We will need a specialists(speech
therapist) input for more accurate

and helpful feedback while this
serves as a proof of concept 



Challenges
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Dataset Availability

The biggest hurdle encountered was Dataset
Availability
The professors from IITKGP could not be contacted
even after countless attempts
A delayed reply from the authors of HindiSER and
unforeseen circumstances prevented us from
obtaining the dataset in time 
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Model/Software Issues

Due to the previous mentioned
constraints on the data availability,
the ability of Neural Nets & LSTM
were heavily hampered leading to

poor performance  
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Better Feedback suggestions

Although we have suggested
some common changes;For more

personalized and accurate
feedback we would need to

consult with a professional speech
therapist 
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Performance
Metrics



SVM Classification Scores

Note:- After removing the emotion “Sarcasm” the accuracy of the model jumped
to around ~85% from 80%
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While using the feedback to
classify the voices present in the
dataset, The accuracy came out
as expected
When a real world voice input
was given the accuracy
dropped to ~30%

Feedback System Metric
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Interpretation
We strongly believe that this can be for two
major reasons

The Dataset is too small
Our recording environment was not properly
tuned to the enviorment present in the
Dataset recordings. 
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Deployability
In its current state, the model is not robust enough for deployment 
We hypothesize that, given a better dataset, this model can be
made fit for deployment 
To make this a better dataset, it would need to be developed in-
house
The main challenge with scalability for this kind of project is the
various regional accents present in India
Other challenges include avoiding regional bias, gender bias, and
quality of the recorded sound.
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Thank You!
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