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ABSTRACT

Brahmi Script is one of the earliest scripts known to India and South Asia and it is also an ancestral script for 
all the indigenous scripts present in India. Researchers, historians, laymen, etc. need these sources of information 
systematically and handily. In the scholarly world, a huge amount of data and information (Digital Humanities based 
collections) related to Brahmi script is available but all this information is scattered in the form of texts, images, 
videos, etc. This creates chaos to understand the overall story of the Brahmi script from its inception to till date. 
With these issues, we felt motivated to present the data and information related to Brahmi script among their users 
in a more informative, easily accessible, and comfortably understandable manner. In this paper, we have tried to 
connect all the dots related to Brahmi script under one umbrella with the help of the Digital humanities tool- Visual 
Eyes. Further, we have mapped these multimedia formats with each other on the historical timeline, interactive 
maps and story events to establish and understand the relationship among the various facets of the Brahmi script. 
The impact of this research is more appealing as it has presented a new dimension for any other script to make it 
more accessible and easily understandable worldwide while using an innovative open-source tool.
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1. INTRODUCTION
Traditional knowledge or Indigenous knowledge 

is a term that refers to the information, abilities, and 
ideologies created by communities with a long history 
of interaction with their natural surroundings.1 In modern 
times indigenous knowledge has been of great importance 
in various research fields like drug discovery, engineering, 
architecture, and humanities areas.2 India is a country, 
known for its rich source of traditional knowledge in the 
field of Ayurveda, Yoga, literature, medicine, architecture, 
linguistics, etc.3 Writing has a long history that dates 
back to prehistoric times, long before the arrival of the 
Aryans, and continues up to the present. The script is 
a representation of speech in writing. The word “script” 
first appears in the Asthadhyayi, a grammatical treatise by 
Panini that was composed in 800 B.C. The Arthashastra 
of Kautilya also refers to a script (lipi) as one of the 
subjects taught to a child prince. The inscriptions of 
Ashoka also describes a script as lipi or libi or dibi all 
meaning are the same.4 

One of the oldest script son the Indian subcontinent 
is Brahmi which is also considered the mother of many 
scripts.5 The term Brahmi comes from the fact that this 
script is said to have been created by Brahma, the God 

of Knowledge.6 The inscriptions of Asoka, the Mauryan 
Emperor, contain the earliest remaining evidence of the 
use of the Brahmi script (269 - 232 B.C.).7 At numerous 
locations around his empire, he had his words to his 
citizens written on rocks and pillars.8 His inscriptions, 
throughout major Buddhist sites and along trade routes 
have given us proof that ancient India had a fully 
developed alphabetical writing system.9 All traditional 
Indian writing systems are regarded as descended from 
the Brahmi script.10 At the present huge amount of data 
relating to Brahmi is available as open data in the form 
of manuscripts, inscriptions, and edicts as digital files.

The term “visualisation” is dubious in and of itself. 
It might relate to the scientific field, a technology, a 
particular approach, or the visual outcome. Visualisation 
refers to a technology that provides pictorial descriptions 
of results from computations and simulations.11 Data 
visualisation transforms abstract data into physical visions 
(for example, length, position, shape, colour, and so 
on), and is a powerful means to present compelling data 
stories to more visually oriented humans.12 Nowadays data 
visualisation is used to explore knowledge graphs, which 
helps to understand even ostensibly unrelated datasets to 
show their importance for a particular task.13,14 Further, 
the visual elements and visualisation tools (graphs, maps, 
charts, etc.) that are used in data visualisation provide 
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a way to understand the trends, patterns, and outliers 
in the data.15

2. STUDIES ON BRAHMI SCRIPT
In the recent past, there are only two prominent 

areas in which work has been done on the Brahmi 
script first linguistics and the second is character 
recognition. A study by Anil K. Singh16 was conducted 
in which he tried to determine the extent of similarity 
between two letters of the Brahmi script by using a 
Stepped Distance Function (SDF). Pieces of evidence 
were also found for the corpus of Turkish text, written 
in Brahmi was based on the North-western Brahmi 
script system.17 In the year 2015, Brahmi-Net an online 
transliteration system was developed which supports 
the English language, Dravidian language (four) and  
Indo-Aryan languages (thirteen).18 Further, it was revealed 
that phonetician letters are more closely linked to the 
Indus valley script as compared to the Brahmi script 
by using a convolutional neural network (CNN).19 
Gautam, Chai & Gautam20 developed an automatic 
technique to translate Brahmi text into Pali text based on  
one-to-one and many-to-many mechanisms of translation.

Premaratne, Jarpe & Bigun21 proposed that the 
Hidden Markov Model (HMM) and Lexicon model 
are more effective in improving the accuracy rate of 
recognition for the Sinhala script – a descendent of the 
Brahmi script. Further, it was found thata pixel-level 
processing technique is beneficial for imagesat the 
pre-processing stage for the Brahmi OCR system22, and 
for efficient recognition, the binarisation technique may 
be used to identify the Brahmi texts from the deteriorated 
manuscripts, palm leaves and rock edicts.23 In a study 
conducted by Gautam & Chai24, the Geometric method 
was used to extract the features of Brahmi script 

characters from six different entities and concluded that 
these features can be used for both hand-written and 
printed characters. Further, a comparative analysis of 
the Brahmi script-based Pali language was done with 
two additional scripts Akkhara-Muni and Ariyaka and 
was found that the accuracy of the Brahmi script was 
more than the other two.25

 A study was conducted by Singh & Kushwaha to 
review various segmentation techniques and suggested 
a projection profile method for segmenting the Brahmi 
script.26 Another study suggested that the segmentation 
of the Brahmi script is a two-step process one was 
a horizontal projection profile for segmenting the 
lines and the other isa novel method for dividing the 
characters.27 If we review the character recognition 
stage/step of the OCR system then various studies were 
conducted likeLinear Support Vector Machine classifier 
along with gradient information was used for the 
Brahmi recognition system.28 The Deep convolutional 
method was used to develop a recognition system for 
the Brahmi script.29-30 The CNN, SVM, and Mobile 
Net Method was also used to recognise handwritten 
Tamil Brahmi characters.31 Further, in this paper, we 
will explore the application of VisualEyes – a Digital 
Humanities tool for Brahmi Script-based collections.

3. VISUALEYES
The University of Virginia developed SHANTI 

INTERACTIVE a suite of tools to create interactive 
web-based visualisations.32 VisualEyes is one of the 
tools among them which weaves charts, videos, maps, 
images and data into highly interactive visualisations. 
It is HTML 5 web-based authoring tool which enables 
researchers to present their research findings to general 
and targeted audiences.33 For effective use of VisualEyes, 

Figure 1. VisualEyes project user interface displaying parts of the screen.
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we have to understand the structure of the screen, the 
anatomy of the VisualEyes project and the various fields 
in the spreadsheet.

3.1 Parts of the Screen
VisualEyes screen primarily has three parts namely 

Map pane at the top-left, the Timeline pane below the 
map pane and the Story pane to the right (see Fig. 1). 
Map pane is a draggable map similar to google maps 
in several ways it has icons, image overlays, animated 
paths, and map bases like roadmaps, terrain, satellite, etc. 
The timeline pane is very interactive which can display 
many events along with a scrolling timeline view. For 
closer assessment of a shorter period, a time span can 
be partitioned into sections by segment bar and while 
scrolling the timeline we can observe actions on the 
map and story pane. Further, we can control the map’s 
zoom level and position by clicking and scrolling. The 
story pane can display the overall narrative of the project 
which is a collection of events where each section in the 
story pane is represented by a row in the spreadsheet 
with text and images.

3.2 Structure of the VisualEyes Project
The VisualEyes project has three main components 

namely, VisualEyes, Spreadsheet and VisualEyes settings 
(Fig. 2).VisualEyes is an HTML 5 web application which 
loads the project information from the VisualEyes settings, 
which further retrieves your spreadsheet containing actual 
project content. 

VisualEyes settings is an entry point through which 
you may set foot into the VisualEyes database. It is the 
component where you may load your spreadsheet from 
the cloud and to your browser for visualisation. The 
spreadsheet contains the project content and event in 
text form which are linked with images, videos, markers, 
layovers, stories, paths, segments, etc., that make up 

Figure 2. Structure of VisualEyes project - (a) VisualEyes settings, (b) Spreadsheet, and (c) VisualEyes.

your project and each line represents a story or event 
in the spreadsheet.

3.3 Project Spreadsheet Information
The spreadsheet is the heart of any VisualEyes 

projectas it provides all the data and instruction which 
is required for the visualisation on the VisualEyes web 
interface. In a spreadsheet, each line represents a certain 
type(s) of information which is displayed on map, timeline 
or story panes. This information can be any one of the 
following types as shown in Table 1.

4 PREPARING THE BRAHMI SCRIPT PROJECT 
FOR VISUALISATION
Before any project begins there are certain tasks 

which are to be performed so that our project does not 
become aimless or end in the dark. Such preliminary tasks 
along with other routine tasks which are performed before 
the final visualisation is called preparing the project. 
The project preparation steps for the new VisualEyes 
projectcan be broadly categorised into five major steps 
as shown in Fig. 3.

4.1 Collect Raw and Primary Data
To visualise any project, we need data as input for 

the visualisation tool. So, in this step, we collect the 
raw and primary data from various sources like historic 
sites, open data, libraries, museums, etc. After collecting 
the data, we have to clean it and organize it logically 
to get the desired result. In ‘The Brahmi Script’ project 
we have organised data under fields like year, place, 
geographical coordinates, description, images, scripts, 
etc. related to an event. Further, we have uploaded allthe 
relevant images related to ‘The Brahmi Script’ project on 
https://flickr.com/ and generated a unique URL for each 
image. Now this organised data along with unique URLs 
for images will act as input for the Google spreadsheet.
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4.2 Create a Spreadsheet in Google Drive
To create a spreadsheet, we logged in to our Google 

account and then created a blank spreadsheet file named 
‘Master File’. After that, we published that file on the 
web for everyone and generated a shareable link. Then we 
manually ingested the ‘Master File’ with all the relevant 
fields like id, marker, start, end, title, desc, pic, pos, etc. 
required to describe any event in the story, timeline or 
map pane. A sample spreadsheet which will be used in 
the next step has been displayed in Figure 4.

4.3 Open Visual Eyes Web Application
We opened the Visual Eyes web application with the 

link http://www.viseyes.org/visualeyesin the Google Chrome 
web browser. There we found the default project named 
‘Introducing VisualEyes 5’ which introduces and guides 
how a new project can be started. Here we customised 
the web application according to our project goals and are 

ready for the next step.
4.4 Create a New Project

In the VisualEyes web application, there is a gear icon 
at the bottom-right of the timeline pane. We clicked on 
it and a dialog box opened named ‘VisualEyes Settings’. 
We filled all the relevant fields in that dialog box like 
title, spreadsheet, L-R split %, start/end, date format, story 
mode, etc. as shown inFigure 5and then clicked on the 
‘OK’ button to create our VisualEyes project titled ‘The 
Brahmi Script’. This project was saved with the help of an 
email id& password and a unique project id was generated 
which can be used for reloading the project in the future.

4.5 Reload the Project
From the VisualEyes settings dialog box, we can 

reload our project from the options menu by entering a 
valid email id and password.

5. RESULTS AND DISCUSSION

S. No. Type Description

1. Event The time-based event that appears on the timeline with some marker like dots, stars, etc. (see Figure 1 & Figure 7)

2. Overlay Images can be overlaid on the maps, i.e., overlaid images will move/zoom when the map is moved/zoomed (see 
Figure 6)

3. Story It displays the images and text in the story pane (see Figure 1)

4. Path Allows to animate the path between any points on the map (see Figure 9)

5. Booklet Booklets are pop-ups that display the text and images in a book form whose pages can be browsed by clicking 
arrow buttons

6. Segment Historical time spans are generally broad, so to narrow down the time span we divide the time bar into a series of 
segments (see Figure 7)

Table 1. Types of spreadsheet information in VisualEyes web application

Figure 3. Steps for preparing the project for visualisation in the Visual Eyes tool.
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For ‘The Brahmi Script’ project, we acquired data 
from various sources which was freely available in 
the form of open data. This open data was organised 
and uti l ised for visualising ‘The Brahmi Script’ 
project with the help of a web-based application tool 
called VisualEyes. Being a researcher, enabled us 
to present the scattered data related to the Brahmi 
script in an interactive form (Fig. 6-11) and also 
helped us to illuminate the relationships between 
various information available across space and time. 
The results and discussion are shown as follows: 

5.1 Timeline/Map Events
In most of the VisualEyes projects, timeline/map 

events are the central feature where they display the 
event that had occurred at a particular time or period and 
may have a location connected with them. Each event 
in the project hasa marker field defined which controls 
the icon’s shape of an event that appears in a timeline 
or map. A Map Marker has been used to mark an event 
on the map which is visualised in Figure 6. The shape 
of the marker is diamond and the colour is orange for 
Indus Valley Civilisation (location: 73.9049,26.5392), 

Vedicperiod/ age (location:84.5727,20.5916) and, King 
Devnampiya-tissa (location:80.7494,8.1026) and red for 
Mauryan Empire (location:82.6611,25.0854) and Satvahana 
Empire (location:79.409,15.8768).

A time bar consists of years and periods of a 
certain time-span but every time-span is not small 
in size, few are so large that it becomes difficult to 
visualize or read all the events at a given point in 
time. To tackle this problem VisualEyes allows us 
to narrow the time-span by dividing it into segments 
of smalltime-span. For example in Fig. 7, we have 
divided the time-span of the time bar into three segments  
(Pre-Brahmi period, Brahmi period and Post-Brahmi 
period) of equal size. Segmenting the time-span reduces 
the chaos and increases the visibility irrespective of the 
number of events that are large for a given time-span. 

Every researcher has their own research information 
needs, so each researcher may need the same information 
in different variants. For example, a researcher from 
geology working in the field of flora and fauna of any 
city may need geographical information in the ‘Satellite’ 
map base but a researcher from the tourism field who 
wants to explore the same city will require a ‘Roadmap’ 

Figure 4. Sample spreadsheet with all the fields for creating a google spreadsheet.

Figure 5. VisualEyes settings dialog box.
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Figure 6. Map Markers for the events related to various civilisations and empire. 

Figure 7. Segments of the timeline pane for a time-span of 2000 years.

Figure 8. Map base of ‘The Brahmi Script’ project in six different map bases - (a) Satellite map base, (b) Terrain 
    map base, (c) Earth map base, (d) Watercolour map base, (e) Black and white map base, and (f) Roadmap map  
     base.

(a) (c)

(f)(e)(d)
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Figure 9. Animated path for the various points on the map.

Figure 10. (a) Normal view and (b) Zoomed view.

(a) (b)

Figure 11. Story mode of ‘The Brahmi Script’ project - (a) Stepped and (b) Scrolled.

(a)

(b)
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map base for better understanding. So, to satisfy such 
needs of a researcher we have visualised the information 
in the six different map bases as shown in (Fig. 8).

5.2 Map Overlays
In VisualEyes we can easily animate the line between any 

two points on the map and this path is called an animated 
path. This line can be displayed in different colours, sizes 
and opacity as shown in Fig. 9, which displays the path in 
yellow colour with an opacity of 0.8 and connecting various 
locations of the ancient Indian subcontinent. Animated paths 
are very useful for understanding how any information or 
culture has travelled/ passed from one part of the world 
to another.

The map in VisualEyes may contain various overlays 
like historic maps, icon markers, images, map events, etc. 
These overlays are attached to the maps which means that 
they move in the same way as the maps are moved i.e. 
if the maps are zoomed then the overlays will also be 
zoomed. Further, we can also zoom the images which are 
overlayed along with the pop-up box as shown in Figure 
10. This feature helps to visualise efficiently all the events 
and images shown in the map pane which enhances the 
overall data visualisation.

5.3 Story Items
On the right-hand side of the VisualEyes web application, 

we have a story pane where story events appear and each 
story represents a single event in the same order as arranged 
in the spreadsheet. Further, this story can be visualised in 
two modes one is the ‘stepped’ mode and the another is 
the ‘scrolled’ modeas shown in (Fig. 11). In stepped mode, 
controls are at the top of the story pane from where you 
may jump from one story to another, while in scrolled 
mode stories are arranged in collapsible outline format.

6. CONCLUSIONS
Data visualisation is an interactive method through 

which we make our data multidimensional by adding 
various features and characteristics to it. Information and 
Communication Technologies have played an important 
role in such development worldwide. Here we have 
tried to weave all the facets of the Brahmi script under 
one umbrella with the help of the Digital Humanities 
tool (Data visualisation tool) and to a great extent, we 
have achieved it. There are some challenges we faced 
while working on this visualization tool as we cannot 
write/visualize the story (in the story pane) in the Indic 
languages, we have to transliterate it into English; the 
data collection process was rigorous and we considered 
only open data available for the Brahmi script; lastly, the 
secure version (HTTPS) of the VisualEyes web application 
is not reliable so each time we have to manually update 
the spreadsheet in the Google drive. Although, there are 
some limitations of this tool. But, any story which has 
space and time facets can be visualised easily with this 
VisualEyes tool.
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