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Abstract

This paper introduces a dataset capturing brain signals generated by the recognition of 100 Malayalam words, accompanied

by their English translations. The dataset encompasses recordings acquired from both vocal and sub-vocal modalities for the

Malayalam vocabulary. For the English equivalents, solely vocal signals were collected. This dataset is created to help Malayalam

speaking patients with neuro-degenerative diseases. This dataset not only contributes to the advancement of braincomputer

interface technology but also holds promise in fostering effective communication solutions for individuals with restricted verbal

abilities.
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Abstract—This paper introduces a dataset capturing brain
signals generated by the recognition of 100 Malayalam words,
accompanied by their English translations. The dataset encom-
passes recordings acquired from both vocal and sub-vocal modal-
ities for the Malayalam vocabulary. For the English equivalents,
solely vocal signals were collected. This dataset is created to help
Malayalam speaking patients with neuro- degenerative diseases.
This dataset not only contributes to the advancement of brain-
computer interface technology but also holds promise in fostering
effective communication solutions for individuals with restricted
verbal abilities.

I. INTRODUCTION

Communication is fundamental to human interaction, yet
for individuals who are bedridden and unable to verbalize
their needs or feelings, this basic human function becomes
a significant challenge. In addressing this critical issue, non-
invasive Brain-Computer Interfaces (BCIs) offer a promising
avenue by leveraging EEG signals easily sensed from the scalp
of patients. These signals, when processed and interpreted, can
potentially provide a means for individuals to communicate
without the need for traditional speech.

However, the development and refinement of BCI tech-
nology depend heavily on the availability of large, diverse
datasets for training classifiers. Historically, datasets for BCI
research have been predominantly available in widely spoken
languages such as English [6] and Chinese [7], leaving a gap
in accessibility for speakers of Indian languages.

Recognizing this gap and motivated by a desire to aid
patients in Kerala, a state in southern India with 35 million
population where Malayalam is predominantly spoken, we
embarked on a pioneering initiative to create a comprehensive
dataset in the Malayalam language. Authors of [3] and [4]
introduced a dataset comprising 26 Malayalam words, demon-
strating the feasibility and potential impact of their approach.

Building upon this foundation, we present an expanded
dataset consisting of 100 Malayalam words, collected through
both vocal and sub-vocal modalities. Additionally, English
translations of these words were included to facilitate broader
understanding and usage of the dataset within the research
community. While only vocal signals were captured for the
English words, this decision was made to ensure accessibility
and ease of use for researchers unfamiliar with the Malayalam
language.

Importantly, the 100 words selected for this dataset collec-
tion are the Malayalam equivalents of the same words used

in [5] of a Marathi dataset. This ensures consistency and
comparability across different languages, facilitating cross-
linguistic research and benchmarking in BCI development.

By bridging the gap in BCI dataset availability for Indian
languages, our research aims to not only advance BCI tech-
nology but also provide tangible benefits to individuals facing
communication challenges, particularly within the Malayalam-
speaking community of Kerala. This paper details our method-
ology, dataset collection process, and the potential implications
of our work for both BCI research and practical applications
in assistive communication.

II. DATA COLLECTION

We present the data collection methodology followed in
the creation of this dataset. We discuss briefly the following:
(a) Words Selection (b) Vocabulary Compilation (c) Electrode
Arrangement and (d) Data Gathering Approach.

A. Words Selection

The selection of words for our dataset was aimed at ensuring
relevance and accessibility for the target population. We iden-
tified commonly used Malayalam words to maximize utility
for patients with communication challenges. By incorporating
locally spoken words, we aimed to bridge the communication
gap more effectively and cater to the specific linguistic needs
of individuals in the region.

B. Vocabulary Compilation

We curated a list of 100 commonly used Malayalam words
and their corresponding English translations to form the basis
of our dataset. These words were carefully selected based
on their simplicity, colloquial nature, and practical utility
for addressing the daily needs of incapacitated patients. By
prioritizing words that are familiar and relevant to the target
population, we aimed to ensure the efficacy and applicability
of our dataset in facilitating effective communication solutions
for individuals with limited verbal abilities. Figures 1 and 2
present the comprehensive list of words utilized in the study,
with Figure 1 depicting words numbered 1-50 and Figure 2
illustrating words numbered 51-100.

C. Electrode Arrangement

The placement of electrodes was crucial for obtaining
accurate EEG signals. We utilized an OpenBCI Cyton board



Fig. 1. List of words from 1 to 50.
Fig. 2. List of words from 51 to 100.



[1] with 8 electrodes for data collection. Each electrode was
differentiated accordingly with a different colored wire for
ease of identification. Conductive gel was applied to each
electrode to enhance conductivity and ensure reliable signal
acquisition. Additionally, White medical tape was utilized to
securely fixate the electrodes in their designated positions. This
approach was adopted due to the unavailability of specialized
equipment for electrode placement on the head.

Figure 3 provides a detailed illustration of electrode place-
ment, depicting views from the front, back, left side, and right
side for optimal channel positioning.

Fig. 3. Representation of electrode placement. The colored markers indicates
the specific channels selected for EEG signal collection. a. frontal view, b.
back view, c. left side view and d. right side view

The selected electrode positions corresponded to key corti-
cal regions, serving specific functional roles in cognitive pro-
cesses and neural activity. For instance, electrodes placed at the
frontal sites (F7 and F8) capture activity associated with ex-
ecutive functions, decision-making, and emotional processing.
Temporal electrodes (T3 and T4) record neural activity related
to auditory processing and language comprehension. Occipital
electrodes (O1 and O2) monitor visual processing and spatial
awareness. Furthermore, the placement of electrodes on the
earlobes (A1 and A2) served as reference points, ensuring
accurate measurement of EEG signals relative to the surround-
ing cortical activity. Figure 4 provides detailed information
on channel representation, delineating each channel’s respec-
tive colors for ease of reference during data collection. By
strategically positioning electrodes at these critical locations,
we aimed to capture a comprehensive representation of neural
activity, enabling detailed analysis and interpretation of EEG

signals in relation to cognitive and perceptual processes. This
electrode placement approach was essential for obtaining high-
quality data for our study.

Fig. 4. Table representing electrode postioning.

D. Data Gathering Approach

The dataset collection process involved dividing the 100
words into four separate lists, each containing 25 words.
Figure 5 represents how the data collection trials are con-
ducted. This method facilitated systematic data collection and
organization, ensuring efficiency and coherence throughout the
process. The collection process lasted for two days, providing
enough time for careful recording and verification of the EEG
signals corresponding to each word.

Fig. 5. Representation of how the data collection trials are conducted

The deliberate choice of a 22-year-old female volunteer
aimed to understand potential variations between female and



male participants in neural responses during the articulation
of Malayalam words. This decision allowed for comparative
analysis across genders, as a male volunteer was selected for
the dataset collections in (IIST BCI Malayalam Dataset-1 for
Selected Common Malayalam Words and IIST BCI Dataset-2
for Selected Common Marathi Words) [3] and [5].

A Microsoft PowerPoint presentation containing Malayalam
words with its English translation, provided a structured
framework for the volunteer’s engagement and pronunciation
accuracy. The automatic slideshow, synchronized with pre-
defined timings, facilitated the seamless articulation of each
word. Figure 6 gives a detailed view of how the volunteers
collected the dataset.

Fig. 6. The views of the volunteer with a white band on her head can be
seen. The electrodes filled with gel are placed inside the band.

During the data collection sessions, EEG signals corre-
sponding to spoken Malayalam words were acquired using
the OpenBCI Cyton board, with eight channels carefully posi-
tioned on the volunteer’s scalp. EEG recording commenced as
each word appeared on the screen, capturing neural responses
evoked by both the vocal and sub-vocal articulations. Visu-
alization of EEG data acquisition, along with some features
such as Time Series, Accelerometer, FFT Plot, and Head Map
from Open BCI is shown in figure 7.

Before each recording session, a new session was started
using the OpenBCI Graphical User Interface (GUI) to ensure
the best possible signal acquisition conditions. The EEG
recording stopped smoothly after the pronunciation of each
word, resulting in ten distinct folders containing EEG data
corresponding to the 100 Malayalam words.

A concurrent approach was employed for collecting vocal
English words, ensuring a comprehensive and balanced dataset
acquisition strategy across both languages.

III. STRATEGIES TO MITIGATE AC NOISE IN OPENBCI
RECORDINGS

To minimize AC noise in OpenBCI recordings, several steps
can be taken. Adjusting the notch filter to target the 50 Hz
frequency can effectively filter out AC interference. Addi-
tionally, it is essential to keep other electronic devices away
from the OpenBCI Cyton board to reduce electromagnetic
interference. Ensuring that electrode cables are kept still during
recording sessions can prevent mechanical noise artifacts. Fi-
nally, securely connecting electrodes to the scalp can improve
signal quality by reducing impedance and preventing electrode
movement. By implementing these measures, researchers can
enhance the quality of EEG recordings and minimize the
impact of AC noise on data analysis.

IV. ORGANIZATION OF FILES OF THE DATASET

The dataset files contain raw data without preprocessing,
with each file comprising several columns. The first column
contains sample data, while columns 2 through 9 correspond
to EEG recordings from 8 channels, capturing neural activity
associated with articulating Malayalam words by the volunteer.

Columns 10 through 22 and 24 are considered irrelevant
as they do not contain pertinent data for analysis. However,
columns 23 and 25 are significant, containing data in Unix
timestamp and formatted timestamp formats, respectively.
These timestamp columns provide valuable information about
the recording time of each sample data point in both machine-
readable and human-readable formats.

Accurate organization and clear documentation of the
dataset help researchers studying brain- computer interfaces
and communication solutions for people who struggle with
verbal communication.

Each GUI session has its directory, with every recording
stored in separate files within that directory. Our dataset is
organized into three main folders: Malayalam-Vocal, English-
Vocal, and Malayalam Subvocal. Each folder contains four
subfolders representing different sets of words: Set-1 (1-25
words), Set-2 (26-50 words), Set-3 (51-75 words), and Set-4
(76-100 words). Within each set, 10 trials were conducted for
data collection.

V. CONCLUSION

This report describes a dataset containing brain signals gen-
erated by speaking 100 Malayalam words, alongside English
translations. This dataset is helping bedridden individuals in
communication. The methodology involved word selection,



Fig. 7. This is a visualization of EEG data acquisition and analysis with Multi-Modal Insights such as Time Series, Accelerometer, FFT Plot, and Head Map
Visualizations from OpenBCI 8-Channel EEG Recording

electrode placement, and data collection using an OpenBCI
Cyton board with 8 electrodes. EEG recordings from 8 chan-
nels were collected for each word, with additional columns
for timestamps. Organized into directories, each GUI session
contains separate files for recordings, facilitating research on
language processing dynamics. This dataset paves the way for
emerging research in brain-computer communication.
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For any further clarification or additional information not
covered in this document, interested parties are encouraged to

contact the authors. The corresponding author, B. S. Manoj,
can be reached via email at bsmanoj@iist.ac.in.

REFERENCES

[1] https://docs.openbci.com/Cyton/CytonLanding/
[2] https://en.wikipedia.org/wiki/10%E2%80%9320 system (EEG)
[3] https://ieee-dataport.org/documents/iist-bci-dataset-1-selected-common-

malayalam-words
[4] https://www.techrxiv.org/users/712048/articles/696682-iist-bci-dataset-

1-for-selected-common-malayalam-words
[5] https://ieee-dataport.org/documents/iist-bci-dataset-2-selected-common-

marathi-words
[6] DaSalla CS, Kambara H, Sato M, Koike Y. Single-trial classification

of vowel speech imagery using common spatial patterns. Neural Netw.
2009 Nov;22(9):1334-9. doi: 10.1016/j.neunet.2009.05.008. Epub 2009
May 22. PMID: 19497710.

[7] Li Wang, Xiong Zhang, Xuefei Zhong, Yu Zhang, Analysis and classi-
fication of speech imagery EEG for BCI, Biomedical Signal Processing
and Control, Volume 8, Issue 6, 2013, Pages 901-908, ISSN 1746-8094,
https://doi.org/10.1016/j.bspc.2013.07.011.

[8] Mariko Matsumoto, Junichi Hori, Classification of silent speech us-
ing support vector machine and relevance vector machine, Applied
Soft Computing, Volume 20, 2014, Pages 95-102, ISSN 1568-4946,
https://doi.org/10.1016/j.asoc.2013.10.023.

[9] https://en.wikipedia.org/wiki/Brain%E2%80%93computer interface
[10] https://www.frontiersin.org/articles/10.3389/fnsys.2021.578875/full


