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Abstract—To overcome the challenges faced by people with
neurodegenerative diseases, Brain-Computer Interface (BCI) sys-
tems must make use of datasets relevant to patient’s spoken
languages. However, BCI research frequently faces setbacks due
to the absence of such datasets for the target language population.
This paper deals with the BCI datasets for one of the major
Indian languages, Telugu, used by more than 90 million people,
yet to obtain essential BCI datasets capturing the linguistic
characteristics. To solve the unavailability of the Telugu BCI
datasets, we created a dataset featuring EEG signal samples
corresponding to frequently used Telugu words, aiming to fill
this void and facilitate advancements in BCI research for native
Telugu speakers. Through the utilization of Machine Learning
and other classifiers, BCI systems can potentially translate and
classify EEG signals into a display of or pronouncing Telugu
words. Our dataset consists of both vocal and sub-vocal datasets
of Telugu words and an English dataset of the corresponding
English equivalents of the Telugu words. This IIST-BCI Dataset
for Telugu is the first of its kind. It is dedicated to improving the
accessibility of BCI technologies for Telugu-speaking individuals
and fostering further research progress in this particular area.

I. INTRODUCTION

Effective communication is often a challenge for patients
with dementia, neurocognitive disorders, and neurodegener-
ative diseases. Their degree of care is greatly diminished
by the communication challenges. There exists a possibility
of translation of the Electroencephalograph (EEG) signals
from these patients’ scalps into meaningful speech or text by
using non-invasive Brain-Computer Interfaces (BCIs). Better
communication between patients and healthcare professionals
can, therefore, be made possible by the ability to transform the
scalp EEG signals into speech or display them on a screen.

Large datasets are needed in BCI research to build classifiers
that reliably categorize gathered EEG data into particular
phrases. Only a limited number of BCI datasets in Indian lan-
guages are available [1] [2] [3] [4]. In many Indian languages,
there exist no BCI datasets. For example, Telugu, one of the
major Indian languages spoken by around 90 million people,
has no BCI datasets according to our knowledge and belief.
The absence of a comprehensive research dataset, particularly
for patients whose cognitive functions are performed with
strong training in Telugu is one of the biggest obstacles to
BCI research and solutions for Telugu speakers. This dataset
development, which is detailed in this study, was motivated by
this shortage of BCI research resources in Indian languages.

This paper describes the Telugu language BCI dataset to
help develop tools and solutions to assist native Telugu-
speaking individuals in coping with neurodegenerative con-
ditions. The dataset comprises EEG data associated with
both vocalized and subvocalized words. Incorporating sub-
vocal speech data holds significant importance as it allows
for developing classifiers capable of distinguishing between
vocalized and sub-vocalized words. The sub-vocal dataset is
beneficial for developing tools that can support patients who
are unable to speak aloud. Leveraging this dataset, researchers
can pioneer advancements in Brain-Computer Interface (BCI)
solutions, thereby, improving communication of Patients.

The structure of the rest of this paper is as follows:
Section II describes the processes employed for gathering the
data. Subsequently, Section III clarifies the structure of files
within the dataset. Finally, Section IV concludes the paper.

II. DATA COLLECTION METHODS

In this section, we present the methods used in data acqui-
sition for creating the dataset. We offer an outline of the (a)
Arrangement of electrodes, (b) Data acquisition methods, and
(c) The chosen list of Telugu words.

A. Arrangement of Electrodes

We utilized the OpenBCI Cyton Biosensing board [6],
which offers either eight channels by default or up to sixteen
channels with the extended board option. In our setup, we
used 8 channels, each equipped with gold-plated electrodes
strategically placed across different regions of the volunteer’s
scalp. Adhering to the widely recognized 10-20 electrode
placement system, we carefully positioned electrodes at spe-
cific regions on the volunteer’s head. On the right side, we
placed electrodes at O2, F8, T4, and T6, while on the left
side, we positioned them at O1, F7, T3, and T5. This strategic
arrangement ensured accurate data collection during our exper-
iment. Furthermore, Black and White color-coded electrodes
were incorporated into the setup as reference electrodes. The
reference electrode-1 (Black) was affixed to the left earlobe,
while the reference electrode-2 (White) was affixed to the right
earlobe. The BCI Cyton board assigned distinctive colors to
the electrodes, simplifying the specification process throughout
the experiment.

Figure 1 shows a pie Chart illustrating the electrode posi-
tions and their corresponding wire colors and channel num-



Fig. 1. Pie Chart showing the label of electrode positions and corresponding
colored channels.

bers. The decision to use eight electrodes was driven by
the need to develop affordable BCI solutions. The electrode
locations were deliberately designed to replicate the areas of
the scalp that an implantable Electro Encephalogram (EEG)
device contacts when it is worn on the volunteer’s head. This
ensures optimal signal capture quality.

Figure 2 shows the positioning of electrodes on the human
scalp. The signals collected from the occipital lobe are crucial
for visual sensation, where electrodes O1 and O2 are posi-
tioned. Meanwhile, Signals from the frontal lobe, critical for
speech function and proximate to the Broca area, are captured
by electrodes situated at F7 and F8. Electrodes T6, T5, T4,
and T3 capture signals originating from the temporal lobe.
Particularly, electrodes T5 and T6 are strategically arranged
near Wernicke’s area, crucial for linguistic growth, within the
rear view of the temporal lobe.

Conductive gel was applied to fill the gold cups of the
electrodes, which were then secured to the scalp using tape
at their designated positions. This application of conductive
gel enhances measurement accuracy by minimizing the signal
loss caused by resistance or improper contact with the gold
cup.

B. Data Acquisition Methods

A 21-year-old Female, whose mother tongue is Telugu
and proficient in English, volunteered for the data collection
experiment. Electrodes were positioned on the volunteer’s
scalp according to Figure 2, following an 8-channel EEG con-
figuration aligned with the standard 10-20 electrode placement
system as shown in Figure 3. Additionally, both reference
electrodes were placed on each side of the head, specifically
on the earlobes. The female volunteer avoided using oil on
the hair because it can disrupt EEG recordings by acting as
an insulator. This precaution maintained recording accuracy,

Fig. 2. Arrangement of electrode positions on the human scalp.

emphasizing the need for carefulness in EEG research to
ensure reliable data.

Fig. 3. The colored positions signify the channels chosen for gathering
Electroencephalogram (EEG) signals through the international 10-20 system.

The dataset, comprising spoken and sub-vocalized Telugu
and English words, was collected over several days from the
volunteer. We separated the list of words into four sets of 25
words each. One day was used to record Set-1, which consists
of words 1 to 25, and another day was used to record Set-2,
which consists of words 26 to 50. Similarly, Sets 3 (51 to 75
words) and 4 (76 to 100 words) were recorded on different
days.

Figure 4 illustrates the experimental setup involving the



Fig. 4. This representation clarifies the setup used in an ongoing EEG data
collection experiment. (A) A depiction of the initialization setup employed
for EEG recording collection. (B) The collaborative team engaged in EEG
recording collection for the dataset. (C) An image presenting Telugu word
visuals on the left screen contrasted with corresponding EEG recordings
displayed on the right screen.

participant and the collaborated team. A PPT file containing
100 Telugu words paired with their English translations was
displayed on a laptop during the experiment. Each slide
presented a single Telugu word followed by an empty slide.
The female volunteer, positioned in front of the laptop, pro-
gressed to the next word by PowerPoint slideshow. Before the
teammate commenced and upon completion of each recording
for every word, this procedure was executed. A team of four
collaborated to help the volunteer capture EEG signals asso-
ciated with spoken Telugu words, their English translations,
and sub-vocal (silent pronunciation). Subsequently, Data from
each of the 8 channels was represented in separate columns
within the text file.

Before commencing the slideshow, a fresh session was
established using the Open BCI GUI. The EEG recording

commenced in synchronization with the volunteer’s spoken
word at a consistent volume as each word was displayed
on the screen. After fully articulating each word, the EEG
recording concluded. Typically, each EEG recording lasted
only a brief duration. The process was iterated until we
got 10 trials in total. Figure 5 shows the interface of open
BCI having different slots such as Time Series, Band Power,
Headplot, and textfile. The use of collecting time series data
in OpenBCI is to analyze and interpret the temporal dynamics
of brain activity. Also, time series analysis plays a crucial
role in extracting meaningful insights from EEG data acquired
through the OpenBCI interface.

A head plot, provided by OpenBCI, allows users to visu-
alize the placement of EEG electrodes on the scalp. It can
display statistical measures such as t-values, p-values, or effect
sizes on the scalp surface, indicating regions of significant
differences or effects. This helps to identify brain regions that
are involved in specific cognitive processes or are affected by
experimental manipulations.

Band Power refers to the power of the EEG (electroen-
cephalography) signal within specific frequency bands. EEG
signals are typically decomposed into different frequency
components having their ranges each associated with different
brain states and cognitive processes. Bandpower analysis in
OpenBCI involves quantifying the power of specific frequency
bands within EEG signals recorded by the device.

C. The chosen List of Telugu words

The datasets were generated by incorporating 100 com-
monly used Telugu words paired with their English transla-
tions. These words were specifically selected for their simplic-
ity, widespread usage, and practical relevance in addressing
everyday needs. This meticulous curation ensures that the
datasets cater to a diverse audience and are applicable in
a variety of contexts, thereby, enhancing their utility and
accessibility for different users.We carefully chose the words
for our dataset to make sure they were both relevant and easy
to understand for our target audience. Our goal was to select
words that would be most helpful for individuals facing com-
munication difficulties, ensuring they could benefit the most
from our dataset.For the sub-vocal data collection, Both Telugu
words and English words were utilized. We depended on the
timings indicated by the PowerPoint slideshow presentation to
start and terminate the recordings, as these words were sub-
vocally articulated rather than audibly pronounced. Figures 7,
8, 9, and 10 present a detailed list of these words.



Fig. 5. The image illustrating the Interface of open BCI having time series, Band Power, Head Plot, and Text file.
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Fig. 6. Organization of files in the dataset folders.



Fig. 7. Word Set-1

Fig. 8. Word Set-2

Fig. 9. Word Set-3

Fig. 10. Word Set-4



III. ORGANIZATION OF FILES

The dataset files comprise unprocessed raw data, each con-
taining multiple columns. Generated by the OpenBCI board,
the dataset emphasizes the sample index, EEG data from eight
channels (Channel 0 to Channel 7), and the corresponding
timestamp.

As shown in Figure 11 dataset is structured as a text file
containing values organized in rows and columns which are
isolated by commas. The sample index occupies the first
column, while columns 2 to 9 contain recordings from all
the channels. Channels 10-22 and 24 contain extraneous data.
Column 23 contains the timestamp in an unprocessed format,
while column 25 displays the timestamp in a human-readable
format.

Fig. 11. A preview of the raw data in text file format.

Each data-gathering session carried out using the OpenBCI
GUI is segregated into its directory. Within each session
directory, every recording is saved as an individual file.
Our dataset consists of four main directories: Telugu-Vocal,
English-Vocal, Telugu-Subvocal, and English-Subvocal. Each
of these directories includes four subdirectories named Set-1,
Set-2, Set-3, and Set-4. In each set, there are ten instances
for data collection. Figure 6 visually depicts the hierarchical
grouping of files within the dataset.

IV. CONCLUSIONS

This paper introduced a new dataset consisting of a carefully
curated Electro Eencephaloggraph (EEG) dataset generated
when speaking 100 commonly used Telugu words and their
English word equivalents. The dataset was created using the
OpenBCI Cyton Biosensing board, using 8 channels fol-
lowing the international 10-20 system. The created dataset
is invaluable for researchers and developers in the field of
Brain-Computer Interface (BCI) applications, particularly for
Telugu-speaking patients suffering from Neurodegenerative
diseases. The dataset is available on IEEE Dataport.
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