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Advaita Philosophy Depicted in the Astavakragita
Dr. Shylaja S

The Indian philosophical system has two main divisions- The
Astika, the theists and the Nastika, the atheists. The former believe in the
Vedic tradition and an omnipotent and omnipresent force while the latter
does not. The Theists are again subdivided into six major schools viz the
Samkhya, Yoga, Nyaya, Vaidesika, Purva and Uttara Mimamsa. The
Uttara mimamsa is otherwise known as Vedanta. Their thoughts are
mainly based on the interpretation of the triology known as the
Prasthanatraya which are the Upanisads, Brahmasutra and Bhagavat Gita.
There are also other works such as Brahmasutra Bhasya,
Vivekachudamani, Avadutagita, Yoga vasista etc, which are very
important for the Advaitins. The Gita Prasthana is very important for the
Vedantins. There are many Gitas which are part of Puranas and
upapuranas and those which are creation of individuals like the Iévara
Gita, Guru Géta, Brahma Gita, Uddhava Gita etc.

According to the Advaitins the aim of life is the liberation from
the universal bondage through the knowledge of the Self. The knowledge
of the Self provides us the knowledge about everything as we become
aware that there is nothing separate from us. The verbal testimonies such
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as “qg AL fF=! stands as proof for this ultimate knowledge. To
attain such a condition we should have knowledge with discrimination
about the Self and NonSelf. It is rather a differentiation to avoid our
suffering due to the bondage with the limited sensual pleasures. Thus
knowledge about the Self is the only path to attain the everlasting

enjoyment. This view is strengthened by these srutis “AT=: 9=AT

foera/ a9, <@’ wucwwiaq% Every human being spends his energy

to avoid sorrows and to attain happiness. For attaining the limitless and
everlasting happiness we should act according to scriptural knowledge.
Among the list of Gitas the Astavakragita is very important as it speaks
about the eternal knowledge.
About the Author

Astavakra was an enlightened Sage of an ancient India. The
Astavakra means one having eight bends, thus the sage has eight bends
on his body. The story of Astavakra is seen in the Vanaparva of
Mahabharata, one among the Indian epics. There was a learned Risi
named uddalaka, who was famous for his knowledge of the vedas and
scriptures. Many students learned under him. One among them was
Kahoda who pleased his Guru exceedingly with his devotion. So much
impressed was Uddalaka upon Kahoda that after finishing his studies, he
gave him his only daughter Sujata in marriage. Even after the marriage,
the couple continued to reside in the hermitage of uddalaka, where
Kahoda assisted his father-in-law in teaching. In due course of time,
Sujata became pregnant. She was in the habit of sitting near her father
and husband while they were teaching. Her unborn child in foetus
attained mastery over the vedas by listening to his grandfather
expounding them. Kahoda was not equally skilled as his Guru and made
a number of mistakes while reciting the scriptures. Unable to bear these
errors, the child started correcting them from his mother’s womb.
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Humiliated before his disciples, Kahoda cursed his son saying- “as you
insulted your father, may you be born with eight bends in your body”s.
Accordingly the child was born with his body crooked in eight places,
and was named Astavakra.
Date of the work

Astavakragita both in style and structure of composition closely
resembles the epics. Scholars after laborious study and research have
assigned the work to a period immediately after the Bhagavat Gita and
just before the rise of the great philosophical schools. As the story of
Astavakra is seen mentioned in the Mahabharata, the work must have
been composed during the second stage of development of the epic that is
between 1,400 BC and the beginning of the Christian era. The work must
have appeared at a time close to the latter upanisads like Svetadvetara,
Mundaka, Mandukya etc. There is a suspicion of a reference to the
Buddhist concept of non-existence. “The self is not in the object, nor is
the objection this self ”.*
The Advaita philosophy in the Astavakragita

The Astavakragita or the Astavakra Samhita is a scripture that
documents the dialogue between Astavakramuni and Janaka the King of
Mithila. The work has 20 chapters. Due to its philosophical nature it is
also considered as a prakarana type of work. There are, as a whole 298
verses which is presented as a spiritual conversation between
Astavakramuni and king Janaka. There are 72 verses accredited to Janaka
and 226 verses to the sage. The Astavakragita does not show any
inclination towards accepting a personal God, as we find in the Bhagavat
Gita. In this sense, thoughts of Astavakra are more faithful to the major
upanisads and their monistic ideas.

The text starts with a question from the king Janaka —

“%he] FETATANT I T FRAHEsd 1
R T FY T T A 71 qr:” 115
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In this opening verse the disciple Janaka expresses his problems
and the teacher, totally established in the experience of the Truth answers
it. ‘Know the self as pure consciousness the unaffected witness of the
phenomenal world and you will be free’. This moral discipline liberates
the mind from the sensual objects and diverts it inwards. This inwardness
of the mind will enable the aspirant to realize his independence and
detachment from the world. From the third verse on, the sage asks Janaka
to negate the thought of himself being the subtle elements or its products.

“F gt 7 Stet ARE arg: =iF a1 9aH |
ot GrteeTETEE Fed At awmall

Action of Latent Tendencies or Vasanas

The Vasanas lead every human to his action. The subtle impulses
and urgencies dwelling in the depth of a man’s personality that ultimately
determine the emotional and the intellectual profile of that individual are
called vasanas. The gross and the subtle equipments are needed for out
pouring these vasanas. Thus by exhaustion of vasanas the subtle and the
Gross bodies have no more functions. Merely with drawing the body
consciousness is not sufficient. In deep sleep none of us have the body
consciousness yet we have no spiritual experience. Meditation is an
attempt to consciously withdraw our identification with the body and
abide in ourselves. In Vedanta there exists two schools — one believes
that freedom from bondage is possible only after death, when the body
falls off. This is Videha Mukti®. The other school, headed by Astavakra,
Sankara and others declare that the realization of the self is possible even
while the saint lives in his body. This is called Jivan Mukti. This Jivan
Mukti state can be referred through a verse from the Yoga Vasista’ ‘if
you can stay without vasanas renouncing all, this very moment you are
liberated’ Sage Astavakra, speaks about the exhaustion of vasanas there
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by freeing one from bondage® — If only you will remain resting in
consciousness, seeing yourself as distinct from the body, then even now
you will become happy, peaceful and free from bonds. In fact the
Astavakragita has laid the foundations and indicated the path for the
mandukya karika and for Yogavasista that expound the infinite oneness
and the theory of non-creation of the universe (Ajati vada).
The Self as a Witness

The self is the witness; Saksi, indicating that the consciousness,
which is the illuminator is not in any way involved in what it illumines.
This witness is ‘All pervasive (Vibhu), it is perfect (Purna). The self is
the substratum for all the illusory names and forms. This self is non dual

(Teh:) and therefore ever free (q<h:). As consciousness it is by itself

action less (317F3:) for eg. — All movements in the world can take place
only in space but space by itself has no movement®.

“3rreT reft forg: gt v geateeina: 1
ST TR Sl YT SeRaTa 117

Astavakra in the third chapter of his work defines the term brave-

“RE] YreaaTHIsty dreawrisiy e 1
ST el T 7 T A Faaia” 11

“The man of wisdom is established in the Infinite Self and he is not
agitated by the happenings around him be he feted and feasted or be
hunted down and tormented by the world he meets his experience, in
spontaneity of his quiet awareness. A man of wisdom acts but never
reacts. A man who is unattached to all the worlds and has right
discrimination and seek liberation never fear from the dissolution of the
body’.

Four ways to dissolution
For the direct experience of the self i.e. to dissolve the perceiving
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equipment and the perceived worlds of experiences Astavakra uses the
term Laya or dissolution. In the fifth chapter four methods for the
dissolution are discussed.

“q 3 GsTE FY Ryt |1

qETateeTd Fa<add aaq o= 11

The technique of ‘Laya’ starts with the ending of the body
consciousness and then stage by stage it ultimately takes the seeker to the
experience of the self. The first verse here refers to the ultimate truth that
the entire illusory world has been super imposed upon us and keeping
away this illusion, the supreme self has nothing to renounce for eg:-
when we see a post in the darkness we super impose many objects like a
ghost, a tree, a person etc on it. When we realize the truth we realize that
the post is untouched by any of these objects. Astavakra compares this
world and its objects to sea water and bubbles (\V-2). The bubbles rising
from the sea takes different forms but ultimately it deforms to water.
Similarly this universe springs up from the self. So in the second stage
the seeker should try to dissolve his mind and its desires to minimize the
desire for different objects. In the third stage the universe itself is negated
and dissolves into the consciousness of the mediators. Annapuriiopanisad
says —

“qoT fayuuT SArehT el sTEH T |
T qAT T AT == 11

One who has accomplished dissolution enjoys the aloneness where
he forgets himself and even in a crowded place this aloneness is not
disturbed. In the fourth stage the person remains unmoved by pain or
pleasure, hope or disappointment.

Conclusion
The final spiritual experience in the Astavakragita is the
culmination in the sovereign unity of the self that dissolves all duality;
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that is the dissolution of the Triputi Jnana viz., the knower, knowledge
and the knowing. It is the experience of the silence of one’s own deepest
meditation. There is an anecdote™ concerning a meeting between Swami
Vivekananda and Swami Ramakrisna paramahamsa. When Swami
Vivekananda first came to visit Swami Ramakrisna, Swami Vivekananda
was extremely argumentative, he was an Atheist and a rationalist. He
searched for proof everywhere. Sensing Vivekananda’s great potentiality
and promising features a cry of anguish and compassion rose from
Swami Ramakrishna. He asked Vivekananda to forget all his anxiety. He
told that “we’ll talk about proof and such things alter. I have become a
little old, I have difficulty in reading. You are young; your eyes are still
strong. So, read from the book lying there”. It was the Astavakragita.
Vivekananda saw anything wrong in this, fellow was not requesting
anything special. He read three or four verses and suddenly every cell
began trembling. He started panicking and refused to read. Ramakrisna
insisted, “Go ahead and read. What harm can there be in it? How can this
book hurt you? | must hear this book — read it to me” Vivekjnanda kept
on reading aloud from the book and disappeared in meditation. So why
did Ramakrisna ask Vivekananda to read the Astavakragita? It is because
there is no simple and purer statement of truth than this Gita. The words
can penetrate deep and can awaken our sleeping souls.

Janaka after hearing Astavakragita’s discourse on Etmavidya
experiences the truth and he puts it thus —

‘e W ot T AR R 1
forforerrart ot = & ffem Tmme 1
‘Infinite is indeed my wealth of which nothing is mine. If Mithila is

burnt nothing that is mine is burnt.’
Janaka also declares —

"W A R ar § we
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‘In fact, nothing belongs to me or in another way everything is
mine.’
This has been declared in the Isavasya upanisad —

“TET HAMOT JATATEATTI 1
T ST T T Ferepe Il

One who recognizes all names and forms as his own Self and
recognizes his own Self in every name and form, to such an individual
there is no revulsion in life. This indeed is the Sum and Substance of this
great work.

References

1) SREAMHYE, JEIRTIHTAFTG

2) AATHRIIG, BIRFAAFYTG

3) A short history of Sanskrit literature by T.K. Ramachandra lyer, p.
32, Vadyar & Sons, 2002.

4) AT qEY A AT G
TANHISHIE: I UaedareHT=uar: 11 (Chap : VII, Verse 1V)

5) Oh lord! Show me the path to attain the right knowledge, ho no can |
be enlightened and how can | be free from the worldly pleasures.

6) Astavakragita, by Swami Chinmayananda, Chinmaya Publication, p.
10.

7) AR TE I Tggehaare: 1
G YT TS 7 ERE: 1

8) Astavakragita, Ch : | Verse 4

9) ibid-23

10) The Maghgita — Vol I, Osho, p.12

Assistant Professor
~ 127 ~



Tt — fagHveiawEaT e o wieaRe (ISSN: 2231-0452)
TG : T - AR 2033 e : fadag

Department of Sanskrit
N S S College, Pandalam

Qa0

Role of Yoga for Stress Management in
Information Technology Industry

Dr. M. Mary Sujatha &
Dr D. Jyothi

ABSTRACT

A productive workforce is the most important factor for the success of an
organization. This calls for the overall well-being of the human resources
in that organization. On other hand, stress negatively affects one‘s health,
performance on the job, social life and the relationship with family
members. The stress response is a complex emotion that produces
physiological changes to prepare one to defend oneself from the threat or
flee from it. Stress is something most people deal with on an everyday
basis. Stress at the workplace has turned out to be a major concern for
various organizations and has reached alarming proportions especially in
information technology based industries. Development of stress
reduction and stress management programs by the organizations is the
need of the hour. In today‘s highly dynamic and competitive scenario,
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one is exposed to many stressors in all genres of life. Stress is a silent
killer, and prolonged exposure to stress may have harmful effects on
physical, psychological, social and behavioral well-being of an
individual. Fortunately, every problem has a solution. There are different
stress management and stress reduction techniques. Yoga is one such
technique which is used to cope with stress. Yoga is an ancient, Indian art
and science that seeks to promote individual health and well-being
through physical and mental exercise and deep relaxation. Preliminary
studies suggest that yoga may be beneficial in the treatment of some
chronic conditions such as asthma, anxiety, stress, high blood pressure
among others. Yoga encourages mental and physical relaxation, which
helps reduce stress and anxiety. The physical postures promote
flexibility, relieve tension, and alleviate pain. Yoga poses may help you
release physical blockages like muscle knots, helping release emotions
and tension.

KEY WORDS

Stress, Information Technology (IT), Perceived Stress Scale(PSS), Job
Anxiety Scale (JAS), Yoga.

.  INTRODUCTION

The industrial workers are exposed to stress and strain due to the tough
nature of their duties. There is a need to incorporate simple, cost
effective, and easily implementable measures in the industries to tackle
this menace of stress. Major events such as mergers, downsizing, new
technologies, and industry changes may be sources of job insecurity and
perceived threat. It was also noticed that job anxiety could lead to work
related phobia, which is a feeling of panic when approaching work or
thinking about work. Being in a continuous state of anxiety and
perceived stress gives rise to health issues for IT professionals, with
depression being the major health concern. In a study conducted on
computer related health problems among software professionals in
Mumbai, Maharashtra and other parts of India, it was concluded that
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ocular discomfort, musculoskeletal disorders, and psychosocial problems
form the key category of health problems [1]. In a study conducted on
professional stress, depression, and alcohol use among Indian software
professionals, it was observed that the software employees were
professionally stressed due to job conditions and were at 10 times higher
risk for developing depression, there has also been a significant increase
in the incidence of psychiatric disorders [2]. The term “stress” was firstly
introduced into life science by Hans Selye in 1936. The term “stress” is derived
from the Latin word “Stringere” which means “to be drawn tight” [3]. There are
no formal coping mechanisms or grievance handling procedures for stress in the
organizations. If due attention is not given to the stress of employees at
workplace, then it may cost the organization a lot in terms of inefficiency,
reduced productivity, increased absenteeism, medical bills, more compensation
etc. It is, therefore, important to employ effective stress management techniques
in order to ensure a stress free workforce which would enhance the productivity
of the organization. Yoga is one such technique which is helpful in managing
stress. Hence this study was undertaken to evaluate the psychological
benefits of yoga in workers.

Il. OBJECTIVES OF THE STUDY

Various studies have highlighted the importance of yoga. The benefits of
yoga are not limited to physical health but it helps in the overall
development of human. Yoga tells a person the way of life. The main
objective of this study is

1. To know about effects of stress on human life.

2. To know that yoga contributes to overall development of human.

3. To study the relationship between yoga postures and stress
management.

I. METHODOLOGY

It is an attempt to express the importance of yoga in stress management
and hypothesis shows there is significant relationship between yoga
styles and stress management in software industry.
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3.1  Stress and its Symptoms
The word “stress” is defined as the pressure that causes a person tO
remain in an anxious and unhappy state of mind. Stress affects the person
mentally in which the person remains immersed in long anxiety. The
person does not behave normally and behaves differently physically and
psychologically as well. Excess stress makes a person physically weak
and he is not able to complete any work efficiently. Stress is directly
affected by the external environment. Scholars believe that stress is not
always the cause of sorrow and anxiety, sometimes stress also motivates
a person. Stress is not always destructive. Its also brings good changes in
the person at time which provides progress in human life and work life.
Outcomes of stress can be classified as physiological, psychological and
behavioral [4]. In the following grounds stress classification with respect
to its outcomes were listed in table 1.

S.No | Classification | Outcome

1 Physiological 1Heart rate increase
2.Hypertension condition
3.Increase in respiratory rate
4.Digestive system Impaired
5. Gastrointestinal ulcer

6. Kidney disease

7. Heart attack

8. blood clotting

2 Psychological | 1.Deep concern

2. To be restless

3. Sleep Disturbance

4. Getting tired of work

5. Being dissatisfied with work
6. Decrease in decision Making
7. Constantly worried

~131 ~



Tt — fagHveiawEaT e o wieaRe (ISSN: 2231-0452)

FYAY : AT - FSHW=R 032 e : f5dia
3. Behavioral 1.Impatience
2. Absence from work
3. Hastiness

4. Non-cooperation of peers

5. Distance from social gathering
6. Being drug abuse

7. Lack in efficiency

Table 1: Stress outcomes classification.

3.2  Findings

Yoga is considered useful only for physical benefits its continuous
practice can also have the benefit of reducing mental stress, which
includes spirituality, well-being and superiority.

1.

Yoga is very effective in stress controlling [5]. It increase cortical
arousal and reduced limbic arousal, which increase perceptual
awareness and reduce emotional reaction. It affects sympathetic and
parasympathetic nervous system in positive manner.

. There are some asanas of yoga that can be done at the workplace, by

practicing for a few minutes or hours, reduce the stress and boredom
of work.

. It is clear from the study that yoga is a very effective mechanism in

reducing stress, which brings positive changes in the mental state of
the person.

. 'Yoga connects the person with spirituality and develops his entire

personality and gives a good identity in the society.

. When the amount of stress is reduced by yoga, a person works more

efficiently by being motivated in his work.

. The benefits of Yoga includes stress control, sound sleep, reduced

cortisol levels, cure to many medical conditions, allergy and asthma
relief, lower blood pressure cure, smoking cessation help, lower heart
rate cure, spiritual growth, well-being, anxiety and muscle tension
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cure, increased strength and flexibility and slow aging process[6].

7. One of the key features of Yoga is body-mind-spirit unity [7]. Yogic
postures and kriyas are helpful to achieve healthy body, while
breathing techniques and meditation are helpful in clarity of mind and
emotional balance.

3.3  Recommendations: Yoga versus Occupational Stress

Over the past few decades, the information technology (IT) industry in

India has been a story of huge success. It is also estimated that revenues

of the IT industry are bound to increase in the years to come and thereby

provide more employment opportunities to the Indian workforce. While
it is time to celebrate and feel proud of this huge success, one cannot
forget the all-round effect of the IT industry on the work lives and
personal lives of Indian IT professionals. IT professionals are always
under constant pressure to deliver services efficiently, along with being
cost efficient. Indian IT professionals also need to continuously align to
the country time zones of customers, which affects their sleep schedules.

The current working conditions are prone to generate a lot of job anxiety

for most India based IT professionals as all project contracts are

generally of a short term duration. A study conducted on professionals
from IT services and IT enabled services working in Bangalore,

Karnataka, India (IT capital of India), alarming facts were found: 31% of

the professionals were found to be hypertensive with approximately 5%

having malignant levels of hypertension [8]. Health issues such as

asthma, back pain, and peptic ulcer are also not uncommon among IT
professionals. Issues such as anxiety and depression can be attributed to
mental ill-health. Yoga is an ancient science that aims to empower one
with sound physical/mental health and thereby provides mastery over

modifications of the mind. Job anxiety scale (JAS) as developed by A.K.

Srivastava (1977) was used for assessing the job anxiety in IT

professionals. Job anxiety constitutes of concerns in the components,

namely- security, recognition, human relations at work, reward and
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punishment, self esteem, future prospects, and capacity to work as per
JAS scale [9]. The questions in JAS scale have binary options such as
“yes” or “no.” PS was measured through the perceived stress scale
(PSS)[10]. questionnaire developed by Sheldon Cohen. PSS
questionnaire was designed to tap how unpredictable, uncontrollable, and
overloaded respondents find their lives. The questions in PSS scale have
five options for each question in order to take a snapshot of the existing
mindset of the participants. Table-2 shows few recommendations to deal
with occupational stress from practicing yoga.

S. Method Description

No

1 Pranayama and Stress Pranayama is helpful in stress
Management management. Based on a research

study [11] conducted on
experimental group, did pranayama
for five week. The experimental
group reported decrease in stress and
control in their emotions.

2. | Ashtanga-Vinyasa Yoga | It was found that Ashtanga Yoga is
and Stress Management | helpful is stress management and
improve mental health. Vini Yoga is
helpful in significant reduction in
stress and sleep difficulties. It also
improves breathing rate and heart
rhythm coherence[12]

3 Dru Yoga and Stress Dru yoga intervention group showed
Management reduction in stress. It is also
beneficial for the psychological
well-being[13].
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4 Gym Yoga and Stress An experimental group practiced
Management Gym Yoga for 8 and 16 weeks. It

was found that Gym Yoga is very
effective in stress management and
promotion of psychology[14].

CONCLUSION
The main focus of this study to know about the contribution of Yoga in
stress management in software industry. Various Asanas of yoga keep a
person physically, mentally and spiritually healthy and help in reducing
stress in different situations. Yoga is the best way to reduce stress at
workplace. Therefore, it has been found in various studies that yoga is
important at workplace. continuous yoga practice also brings efficiency
in work. In the progressive life, a person is , more busy in work, they are
not able to give separate time for yoga, so there should be such a timely
arrangement at the workplace itself which promotes yoga, due to which
the employees remains healthy internally and externally. In modern times
when people are left with no time from working, Yoga is an emerging
therapy in stress management and well being and balancing
physiological, psychological and psychosocial health to live life to the
fullest. Corporate sector employees can practice Yoga easily in break
times at work also and this thing make Yoga even more usable tool.
Yoga is proven as very effective therapy in stress reduction, cure to many
diseases caused by stress and very adaptable for employees at workplace.
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Bhaskaracharya’s Trigonometry — A Sampler

Prof V.Ramesh Babu &
TVKBala Hanuman

Abstract:

This research article delves into the exceptional knowledge and contributions of the
ancient Rishis of India in the fields of Mathematics and Astronomy. These sage
scholars not only mastered Vignana Sastras but also led the way in Mathematics
and Astronomy, pioneering advancements that would resonate through the ages.

In the realm of Mathematics, the Rishis exhibited extraordinary proficiency in
Algebra, Arithmetic, Geometry, Trigonometry, and Astronomy. Their profound
understanding extended to properties of geometric shapes such as triangles,
quadrilaterals, trapeziums, and circles, as well as fundamental mathematical
constants like w. Their legacy also encompasses indeterminate equations, number
theory, and groundbreaking insights into planetary motion.

Bhaskaracharya (1114-1185 AD) emerges as one of the foremost mathematicians
globally, with his magnum opus, the "Siddhanta Siromani," composed in Sanskrit,
serving as a timeless masterpiece in Mathematics and Astronomy.

In the context of Ancient Indian Astronomical texts, Trigonometry was occasionally
referred to as "Jyotpatti Ganita," meaning the mathematics of generating sines. In
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contemporary India, it is known as "Trikonamiti,” signifying the measurement of
triangles. The evolution of the term "sine" is an intriguing historical journey.
Aryabhata | introduced the concept of the sine function as "ardhajya,” later
simplified to "jya." When Arabic scholars translated these works from Sanskrit to
Arabic, it became known as "Jiba." However, in Arabic, vowels were often omitted,
resulting in "jb." Subsequently, it was transformed into "jaib,” meaning pocket or
fold in a garment. In the 12th century, Gherardo of Cremona translated these
Arabic texts into Latin and replaced "jaib" with the Latin counterpart "sinus,"
signifying a cave or bay, thus giving rise to the English term "sine."

This article aims to shed light on the profound mathematical and astronomical
wisdom of the ancient Indian Rishis, highlighting their enduring impact on the
world of science and mathematics, as well as the fascinating journey of the term
"sine" from its Sanskrit origins to its modern usage.

The ancient Rishis of India displayed remarkable level of
knowledge of Sciences too. Some of them were masters of Vignana
Sastras. They were leaders in their times in Mathematics and Astronomy
besides doing pioneering work in other branches of science.

As far as Mathematics is concerned they excelled in the field of
Algebra, Arithmetic, Geometry, Trigonometry and Astronomy. They had
profound knowledge of the properties of triangles, quadrilaterals,
trapeziums, circles, the number nt, combinations, indeterminate equations,
and in number theory and planetary motion.

Bhaskaracharya (1114-1185 AD) was doubtlessly one among the
greatest mathematicians of the world. His Siddhanta Siromani (SS)
composed in Sanskrit is the magnum opus of Mathematics and
Astronomy of his times.

In Ancient Indian Astronomical texts Trigonometry was some
times called “Jyotpatti Ganita” which means the mathematics of
generating sines. In modern India, Trigonometry is called Trikonamiti
which means measuring of a triangle. Trikonamiti is a literal as well as
phonetic rendering of the word Trigonometry.
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Aryabhata | discussed the concept of sine function as ardhajya.
For simplicity people started calling it jya. When Arabic writers
translated his works from Sanskrit to Arabic, they referred to it as Jiba.
However in Arabic writing, vowels are omitted and it was abbreviated as
jb. Later writers substituted this seemingly meaningless word as jaib,
which means pocket a fold in a garment. Later in the 12" century when
Gherardo of Cremona translated these writings from Arabic to Latin, he
replaced Arabic jaib with Latin counterpart sinus which stands for cave
or bay; thence comes the English sine. Thus in brief is the saga of sine.

Jyotpatti is one of the chapters of Goladhyaya part of
Bhaskaracharya’s SS. Also three stanzas are devoted to Jyotpatti in
sphuta-gati-vasana section of SS. These contain some preliminaries of

trigonometry. The V asana Bhashya of Bhaskara, his own commentary,
states after mentioning the basic definition and rules.

©8°585pe &K@ Sgros:

“Atho vasishtam Jyotpattimagre Vakshyamah”
The remaining Jyotpatti, we shall deal ahead —

Thus Siddhanta Siromani - Goladhyaya (SSG) treats this topic of
Jyotpatti at two places. The second time, Bhaskaracharya dealth with
Jyotpatti is at the end of SSG (14™ Chapter). The Jyotpatti work contains
25 stanzas and many be considered as an appendix to SSG.

In all respects this Jyotpatti part may be construed as a small tract
on ancient Indian Trigonometry. For any astronomer worth the name a
thorough knowledge of Jyotpatti was necessary — An astronomer attains
the rank of an Acharya only if he masters Jyotpatti — says Bhaskara
Charya :
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“omogero HBdo EE e sepEars’ ob &8 o8
DIGEo DK € (BF goro S Ss”
“Acharyanam Padavim Jyotpathyajnathaya yatho yathi
Vividam vidhagdhaganaka preethaitham Bhaskara Vakthi”

Thus, “It (Jyopatti) is an important land mark in the development
of ancient and medieval Trignometry” ....... “In a nut shall it gives the
essential theoretical features of the subject said Prof. R.C. Gupta.

In this tract, Jya (R sine), Kotijya (R cosine) and Utkramajya
(Versed R Sine) are introduced and several methods of computing the
table of R sine are given. The famous addition theorem (Samasa —
bhavana or Yoga bhavana) and subtraction theorem (Antara-bhavana or
Viyoga bhavana) for the sine function: that is

Sin(A+B)=Sin ACosB+Cos ASinB

make their first appearance in India through Jyotpatti along with the
exact values of Sin 18° and Sin 36°.

The first six stanzas of the SSG explain why Jyotpatti is just
prefixed to Goladhyaya.

Bhaskaracharya compares Jya and Kotijya with the latitude and
longitude of the celestial sphere.

“As the cloth is weaved by interlacing the length wise
(longitudinal) and lateral (latitudinal) threads, so also the celestial sphere
is assumed to be composed of Jyas and Kotijyas and hence | will tell the
Jyotpatti ( = + s=ta ) the science of calculation of Jyas.

e’ g EHPEPGBY R0 wof’e (8 E35F0:
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“Pato tatha tantubhiroordhva thiryagropairni bhandhotra tha thaiva golah

y

Doh koti gevabhi ramum pravaktum jyotpaththi meva prathmam Pravakshye’

The next 7 stanzas contain the necessary definitions and formulas
and procedure to compute some sine tables. Starting from the Verse 10,
the tract contains a reproduction of Brahmaguptas (628 AD) theoretical
method, a second method of computing 24 tabular R Sines, which the
author claims as new one (as mentioned in VB). Besides these, four
theoretical methods, where extractions of square roots are involved, are
given.

Verses 16, 17, 18, 19 & 20 also deal with the computation of R
sine table for every degree and similar ones with reference to a circle of
radius 3438’ units.

In verses 21 to 25, Bhaskaracharya gives addition and subtraction
theorems as already mentioned — In VB, addition for multiple angles are
given.

Based on the well known ancient formula for approximating R
Sin 6 algebraically i.e.
R 40 (180-0)
40500 —-6(180 - 6)

RSin6 = , 0 in degrees,

Which is mentioned in Lilavathi, Acharya gives a method for computing
length of chords subsending given angles at the centre of any circle

The Indian sine function : Jya

Of the several contributions of India to Mathamatics the basic
trigonometric function Jya (sine function) merits appreciation of one and
all — “The superior Indian sine not only drove out the Greek chord (just
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as the Indian numerical system replaced others) but also gave rise to a
fully developed science of trigonometry”.

The arc AB is measured in Amsas (Lava / Bhaga), Liptas (Kalas),
Viliptas (Vikalas) that is in degrees, minutes and seconds. The whole
circumference measures 360°, arc AB is taken as the measure of the
angle AOB

SinAOB:A—i=AF\Q—C:> AC =R Sin AOB

=R Sin (arc AB)
Written as R Sin (AB)

OC and CB are called R cosine (Kotijya) and R Versine
(Uttramajya)

The radius R of the reference circle is called Trijya. Incidentally
the Paulisa Siddanta has taken R = 120°.

Brahmagupta has taken R = 3270’ in his general sine table and
150’ in his condensed table. Bhaskara and others, have taken R = 3438,

ABCD is a circle of radius R, say. AP is any arc, let a be its
length. PN is the perpendicular from P onto OA. Now PN is called the
Indian sine (Jya) of the arc AP. Let PN produced meet the circle at P’.
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Now the geometrical figure PAP’P resembles the shape of a bow
with a string as shown separately that is the reason for calling the arc of a
circle as chapa (a bow) and the chord an Jya or Jiva (bow string).

Thus Indian Sin PN of the arc AP is half the chord PP’

It was called Ardhajya or Jyardha PP’ was called Purnajya — full
chord, in the course of time the prefix / suffix “ardha” got dropped.

Jya (AP) = (Chord PP’) / 2
or Jya (a) = (Chord of 2a) / 2
Hence the definition!

The Indian sign of an arc in a circle was defined as the length of
half the chord of twice the arc.
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Kotijya (cosine) of arc AP = MP (= ON)

This corresponds to the sine of the complementary arc BP

the length NA= Utkrama Jya or isu or bana (an arrow)

Synonymous terms of Jya are Bhujajya, Jiva, Maurvi, Kramajya,
Dorjya

Synonyms of Kotijya are Kojya and Kaoti

The beginning of Trigonometry can be traced in the very ancient
civilization of Mesopotamia, India and Egypt, which are responsible for
developing different ideas of it. No one person can be said to have
discovered the subject; many have contributed for its development.

P

o i N A
Kotijya Utkramajya

“Degrees” were more a measure of the length of the arc rather
than the size of the angle.

Indian astronomers divided the 90° arc into 24 sections, thus
obtaining values of sines for every 345’ of arc for the ancients
including Greeks and others, an angle of 90° was not a right angle, as we
understand today, but the quarter of the circumference of a circle.

In Modern trigonometry, these functions of angles are defined as
certain ratios in the right angled triangle OPN i.e.
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Sin sz, Cos G:O—N
OP OP

Thus the have the relations :

Jya a=R Sin 0 Kotijyaa=R Cos 0

Utkramajya a = versed R Sin =R -~ R Cos 0

When the radius of the circle of reference is unity (R=1), the
ancient Indian Jya and Kotijya become equal to modern sin and cosine
respectively.

Note: In the ancient Indian definition of Sine function, as length,
there is an advantage over the modern definition. When the angle O is
90°, the modern sine and cosine can be defined as limiting cases as no rt
triangle can be formed with another 6 as 90°, while the ancient Indian
definition presents no such difficulty.

C
Jya (Zj = R Sin 90° = BO = R, where C is the circumference

C
Kotijya Kotijya (Zj =R Cos 90° =0

C
Utkramajya (ZJ =OA=R.

Like the Indian numerals, the Indian Trigonometry spread to the
European countries and then to the whole world, thorough the Arabs.

Bhaskaracharya describes the graphical method of obtaining
various sine values by actually drawing a circle.
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Besides this method Acharya has given other methods of

=
_/

w

computing the tables of R sines.
E

/T

The formulas for the calculation of Jyas based on relations
between Jya, Kotijya and Utkramajya are stated in a verse meaning.

JR? —(jya6)* = (Kotijya 0)

R —jya 6= Utjya (90 - 0)
R — Utjya 6 = Jya (90°- 0)

R - Utjya (90°- 0) =jya 0
Where 0 and 90° are the length of the arcs of Radius R,

subtending O and 90° respectively at the centre of the reference circle.

Then he gives the following results
R

R? .
Jya45° = |— = R Sin45° = —

\ 2 V2

in a circle, the Indian

By inscribing regular polygons
Astronomers could get the values of Jyas of the arcs of 30°, 45°, 60°,
36°and 18°. These, they called the five fundamental Jyas (o5 ewgees).
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The first table of sines is found in the Aryabhatiya of Aryabhata (475 —
550 AD).

Suppose there is a rt — angled A whose base and perpendicular are
each equal to the radius. The square root of the sum of the squares of
these will be equal to the side of a square inscribed in that circle and it is
again the chord of 90°. Take half of that. Hence sum of the squares of the
sides is divided by 4 and the result is half the square of the radius. The
square root of that, it thus follows, is the R Sin 45°.

Then Bhaskaracharya discussed sub duplication formulas like.

Sin g _ %\/(Sin 0) +(Ver Sin 0)’

Sin 9;2"’ - %[(Sin 0-Sin ¢)% +(Cos 8—Cos ¢)*] 2

Bhaskaracharya has indicated how to compute a table of R sines
for every 3° of a circle of radius 3438’. He states the addition and
subtraction theorems for the sine. Based on these, he derived formulas to
compute tables of 24 and 90 sines. This led him do hit the differential
calculus result.
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ASin 9 =Cos O AD

Although an equivalent to this result appeared in Munjalas
Laghumanasa (932 AD), it was Bhaskaracharya that gave its geometrical
demonstration.

To find accurately the diurnal motion of a planet, Acharya
introduced the Tatkalika (instantaneous) method. Herein he divides the
day into a large number of small intervals and study the instantaneous
motion (talkalika gati) of the planet.

Taking y and y' as the mean anomalies of the planet at the ends of
consecutive intervals Acharya gives.

Siny'—-Siny=(y'-y) Cosy
= 8(Siny) =Cos y oy

In the Goladhyaya, third Chapter (Called Bhuvanakosa) and again
in VB, Acharya derives the formula for the surface area of a sphere by
resorting to a crude method of integration by dividing the surface into
small strips.

SS, written in 1150 demonstrates Bhaskara Charya’s knowledge
of Trigonometry. He discovered some elementary principles of spherical
trigonometry, along with other interesting results of trigonometry. There
is ample evidence to state that Bhaskaracharya seemed more interested in
the subject of trigonometry for its own sake than his predecessors for
whom it was only a tool for computation —

A medieval inscription in an Indian temple reads!

“Triumphant is the illustrious Bhaskaracharya whose feats are
revered by both wise and the learned. A poet endowed with fame and
religious merit; he is like the crest on a peacock”.
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Bhaskaracharya, as one verse (in a manuscript of Lilavati) says,
was a highly learned person, well versed in 8 grammars, 6 schools of
medicine, 6 of the logic, the 5 of mathematics, the 4 Vedas, the 3
treatises on gems, the 2 schools of interpreting Vedas, and the ultimate in
learning i.e. the vedanta philosophy. To have a rough idea of what
Bhaskaracharya knew well ahead of his times, it should be sufficient to
mention that he quite accurately arrived at the value of =, knew the law
of gravitation and explained satisfactorily the phenomenon of objects
falling from the sky to the earth, and that the atmospheric cover around
the earth was 12 yojanas (about 150 km), volume of the sphere, concept
of differential calculus.

Bhaskara I’s Approximation of Sine.

Indians were the first to use the trigonometric sine function
represented by the chord of any arc of a circle. Hipparchus (2" Century
BC)who has been hailed as father of Trigonometry, dealt only with
chords and not the half chords as was done by Hindus. So also Ptolemy
(2™ century AD) who is much indebted to Hipparchus, used chords only
in his Almagest.

Bhaskara | obtained

Sinx® = XX (180—x°)
40500—x° (180—x°)

This is mentioned in Lilavati — Khethra Vyavahara, sloka 48.

b
Area of ABC = 3 AB.BC \
C i A
Also= 1 AC.BD o
. AB.BC=AC.BD
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1 AC
s =

BD AB.BC
1 N AC
" BD  (arcAB)(arcBC) :

¢
C O¢ 5 A
Bl
Assume that ! = X. AC +Y , XandY are constants
BD ¢(180-¢)

So that BD = $(180-¢)

"~ 2XR+ Y (180—¢)

0(180—p) )
2X R+ Y ¢(180—¢)

Thatis R Sing=

By taking two particular values Viz 30° and 90° for ¢

We obtain two equation in X and Y for (A)

1 4
They are Y = T and 2XR:%. Plugging these values in

(A), we get the formula of Bhaskara I.

We can use this formula to compute sine tables, the percentage error
being less than 1.8.
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Find Cos 35°.
Cos 35° = Sin 55°
4X 55X (180—55)

Sin 55° =
4050055 (180 55)
_ 2100 _ 46178
33625

The actual value is 0.81915204

The formula of Bhaskara | is remarkably accurate. Expressed in
radian measure, the formula would be

for0<x>n

For a positive integer n, this takes the form

s __16(0-1)
n 5n°’—-4n+4

Most of the Astronomers used this formula.
It is already mentioned that max percentage error i.e. 1.8

Circumference less a given arc multiplied by that arc is prathama
that is (360 — 2¢ ). 2¢ = Prathama. Multiply square of the circumference

by five and take its fourth part. By the quantity so obtained, but lessoned
by prathama divide the prathama multiplied by four times he diameter.
The result will be the chord (puryna jya or double sine) of the given arc
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4 x2Rx (Prathama)

% x 5 %3602 (Prathama)

8R (360 — 2¢). 20
% x 5 x360% —(360—2¢).2¢

4¢(180-¢)
40500 —¢ (180—¢)

2RSing =

Leading to Sin ¢ =

Bhaskaracharya noted that this value is an approximate value. He
says in his Jyotpalli.

“The rough (crude) rule for finding sine given in my arithmetic is
not discussed here”.

The Rule of Bhaskara I, mathematically expressed is

Sing - 20 180-9)
40500 — ¢ (180— ¢)

This is a representation of the transcendental function sin ¢ by
means of a rational function i.e. the quotient of two polynomials. This
algebraic approximation is not only simple but surprisingly accurate. We
should remember that it was given about 13 centuries ago.

() Bhaskara I’s Sin ¢ Actual Sin ¢
0 0 0

10 0.17525 0.17365
20 0.34317 0.34202
30 0.50000 0.50000
40 0.64183 0.64279
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50 0.76471 0.76604
60 0.86486 0.86603
70 0.93903 0.93969
80 0.98461 0.98481
90 1.0000 1.0000

The relative accuracy of the formula can be inferred from the

following table which gives comparison of the values of sine obtained by
using Bhaskara Is Rule with the actual values.
?J%zp’mdeg %f;go

“Athisthiila Jeevajnardham

Chapona nighna paridhihi prathama
hvayaha Syat

Sowdrds SO0 5F SHF ¢ Pachahatah Paridhi Varga Chaturtha
oafuBs el ¢ ey,  Bagah

arg&}%“s"éo B S=d 8]05:"&§S°§)°55.

oFize émega"go

TS Dy DOGE (ST S
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A Study on Optical Character Recognition for Grantha Lipi

A Pathway to Accessible Sanskrit Literature
K.Samkeerthy ;
K.Homprakash & R.J.Rama Sree

Abstract: The paper proposes developing an Optical Character
Recognition (OCR) system for Grantha Lipi, an ancient Sanskrit script, to
digitize and make it accessible to scholars, researchers, and enthusiasts.
The system will use Tesseract OCR, a versatile and adaptable tool, to
handle the unique characteristics of Grantha Lipi texts. The Tesseract
OCR engine will be customized and trained using the Grantha Lipi
dataset, ensuring accurate recognition of intricate character shapes,
ligatures, and diacritical marks. The digitization of Grantha Lipi will
enable in-depth analysis, indexing, and retrieval of Sanskrit literature,
allowing scholars to explore and study the rich cultural and intellectual
heritage of ancient India.

Keywords: Ancient Scripts, Sanskrit Script, Grantha Lipi, Optical
Character Recognition, Tesseract

1. Introduction: The preservation and accessibility of ancient scripts
have become increasingly important in the field of cultural heritage and
research. These scripts contain valuable knowledge and insights into the
history, culture, and traditions of civilizations that have shaped our
world. One such ancient script is Grantha Lipi, which is used to write
Sanskrit, one of the oldest languages in the world. Grantha Lipi holds
immense historical and cultural value, and its recognition and
digitization present unique challenges due to its complex character
shapes, ligatures, and variations in writing styles. The advent of
technology and the development of Optical Character Recognition (OCR)
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systems have provided opportunities to digitize and unlock the vast
repositories of ancient texts.

OCR refers to converting printed or handwritten text into machine-
readable form. It enables the conversion of physical manuscripts into
digital formats, allowing for easier access, searchability, and
preservation of these invaluable resources.

OCR has been widely employed for modern scripts, such as Latin,
English, and various other languages, but its application to ancient
scripts like Grantha Lipi is relatively limited.

The primary objective of this research is to develop an OCR system
explicitly for Grantha Lipi recognition using the open-source OCR tool
Tesseract OCR. This system aims to bridge the gap between traditional
manuscripts and the digital age, providing a pathway to make Sanskrit
literature written in Grantha Lipi more accessible to scholars,
researchers, and enthusiasts worldwide. By addressing Grantha Lipi's
unique challenges, this research endeavors to preserve and unlock the
wealth of knowledge and insights contained within Sanskrit texts.

2. Grantha Lipi for Sanskrit Text and its Challenges

2.1. Grantha lipi

Grantha Lipi, an ancient script employed for Sanskrit texts in South
India, is a richly ornamented writing system descended from Brahmi, a
precursor to many Indian scripts. It stands out for its complex ligatures,
diacritical marks, and conjunct consonants, which faithfully represent
Sanskrit's phonetics and phonology [2]. Manuscripts and inscriptions in
Grantha Lipi offer invaluable historical insights into India's social,
cultural, and linguistic dimensions. The script's opulent style, ornate
ligatures, and intricate diacritics contribute to the aesthetic charm of
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Sanskrit texts. Grantha Lipi manuscripts often feature elaborate
illustrations and decorative motifs, reflecting the artistic skills of scribes
and illuminators. Its stylized appearance, characterized by elaborate
curves and distinct strokes, emerged when Sanskrit was the primary
language for religious, literary, and scholarly compositions. Grantha
Lipi's documents and inscriptions have been pivotal in studying Sanskrit
literature, history, and culture. They illuminate intellectual traditions,
religious rituals, and regional variations of ancient times. The script's
precise phonetic representation facilitated the accurate preservation
and comprehension of Sanskrit texts. Scholarly investigations of Grantha
Lipi encompass its phonetic attributes, its correlation with Sanskrit
sounds, and the script's stylistic and artistic dimensions. Such studies
unveil the script's close association with visual art in Sanskrit
manuscripts and illuminate the artistic sensibilities of its creators.

2.2. Challenges to generate OCR for Grantha Lipi

The recognition of Grantha Lipi poses several challenges compared to
more modern scripts. Firstly, Grantha Lipi characters exhibit complex
shapes and structures, often involving intricate ligatures and diacritical
marks [1]. These intricacies make it difficult for traditional OCR systems
to recognize and distinguish individual characters and ligatures
accurately, leading to lower recognition accuracy. Additionally, writing
style variations, font size, and image quality further complicate
recognition. Therefore, a specialized OCR system that can effectively
handle these challenges is required to ensure accurate recognition of
Grantha Lipi characters and texts.

3.Techniques for Grantha Lipi OCR
3.1. Tesseract OCR

Tesseract OCR is a versatile and widely used open-source tool for text
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recognition. Initially developed by Hewlett-Packard Laboratories in the
1980s as a commercial OCR engine, Tesseract transitioned into an open-
source project under the Apache License in 2005[8]. This OCR engine
has evolved significantly, incorporating traditional OCR techniques and
cutting-edge machine learning algorithms, including neural networks
like Long Short-Term Memory (LSTM) networks[9]. Tesseract OCR's
capabilities extend to recognizing text from various sources, including
scanned documents and images. It boasts an impressive track record of
accuracy, often outperforming many commercial OCR systems.

One of Tesseract OCR's remarkable features is its extensive language
support, encompassing Latin and non-Latin scripts. This inclusivity
makes it particularly valuable for languages such as Sanskrit. Tesseract
OCR's adaptability further shines through its capability to be customized
through font training, enabling recognition of specialized fonts or scripts
beyond the standard repertoire.

The training process for new fonts in Tesseract OCR involves gathering
diverse training data, generating box files, creating ground truth files,
and refining the model iteratively for optimal recognition accuracy.
Integration and testing of the customized model follow this, ensuring its
performance meets specific recognition requirements.

3.2. Training New Fonts using Tesseract OCR

Training Tesseract OCR to recognize new fonts is an invaluable skill that
empowers users to adapt the OCR engine for their specific needs [10]

3.2.1. Data Collection and Preparation

Gather Training Data: Accumulate a diverse dataset containing images
of characters or text samples in the target font. Ensure the dataset

encompasses various characters, styles, sizes, and possible distortions.
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Generate Box Files: Use this training data to create box files, which
detail the coordinates of individual characters within the images. These
box files serve as input for the subsequent training process.

Generate Training Data: Utilize the box files and corresponding images
to generate training data in the required format. Tesseract mandates
training data in TIFF image format alongside ground truth text files.

Pre-process Training Data: Enhance the quality of training images
through pre-processing techniques like noise removal, contrast
adjustment, and image normalization.

3.2.2. Configuration and Training

Create Configuration Files: Prepare configuration files specifying training
parameters, language, font properties, and training data paths.

Train Tesseract: Execute the training process using Tesseract's training
tool. This involves running commands that utilize training data,
configuration files, and other requisite resources.

Evaluation and Refinement: Assess the trained font's performance by
testing it against a separate evaluation dataset. Fine-tune the font as
necessary based on evaluation results.

3.2.3. Validation and Integration

Prepare Validation Text: Create a plain text file containing
representative words or sentences to validate the font. Include a range
of characters, sizes, and styles.

Generate Validation Images: Render the validation text using the new
font onto images and save them in a suitable format (e.g., PNG or TIFF).

Run Tesseract OCR: Employ Tesseract OCR to recognize the validation
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images using the trained font. Compare the results with ground truth
text for accuracy assessment.

Iterate and Refine: Based on error analysis, refine the training process
iteratively until the desired recognition accuracy is achieved.

Integration: Once satisfied, integrate the trained font into Tesseract OCR
for practical use.

3.2.4. Post-processing for Font Generation

Glyph Adjustment and Refinement: Review and adjust individual glyphs
to enhance appearance and legibility, considering shape, proportions,
stroke weight, and curves.

Ligatures and Alternate Glyphs: Implement ligatures and alternate
glyphs to enhance aesthetics and provide typographic flexibility.

Metrics Adjustment: Modify spacing, advance widths, and vertical
alignment for optimal character arrangement.

OpenType Features: Consider implementing advanced typographic
features using OpenType technology.

Testing on Different Platforms: Ensure compatibility and proper
rendering by testing the font on various platforms and applications.

Font Validation and Compliance: Validate the font against industry
standards and specifications, checking for errors and inconsistencies.

Font Packaging and Distribution: Package the font appropriately and
include metadata and documentation.
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4. Methodology:
Proposed Method to Extract Grantha Lipi Characters from an Image

Create Glyph
Images for
Grantha
Characters

Acquire Image

Encode Glyph

Generate Dataset
Images

Generate Intermediate Text

.

Decode Intermediate Text |
JAC

Pre Process
Encoded Glyph
Images

Train Glyph
Images Using OCR
Inference Engine

Y/

Fig 1. Training Phase for Proposed Method
Generate Editable Grantha Text

Fig 2. Implementation Phase
for Proposed Method
4.1.Phase One — Training Phase
e Create glyph images for Grantha characters
e Encode glyph images of complex characters
e Preprocess Encode glyph images
e Generate an Inference Engine to train the encoded glyph images
using Tesseract OCR
e Generate a dataset for Grantha Lipi characters
e Repeat steps 1 to 5 with different sizes and fonts of Grantha
characters
4.2. Phase Two — Implementation Phase
e Acquire an image and preprocess the image

e Process image through inference engine
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e Generate the intermediate encoded text using the inference
engine

e Decode the encoded text using the application

e Generate editable text

5. Conclusion

The outcomes of this research will have significant implications for the
preservation and accessibility of Sanskrit literature written in Grantha
Lipi. By developing a specialized OCR system using Tesseract OCR, this
research aims to unlock the vast amount of knowledge and insights
contained within Sanskrit texts. The digitization of Grantha Lipi will
facilitate in-depth analysis, indexing, and retrieval of Sanskrit literature,
enabling scholars, researchers, and enthusiasts to explore and study the
rich cultural and intellectual heritage of ancient India. This research will
bridge the gap between traditional manuscripts and the digital era,
ensuring the continuity and dissemination of Sanskrit heritage for future
generations.
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