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Abstract- The main objective of the present paper is
to investigate and exploit the inveterate symbiosis
between science and spirituality. From the stand point
of human system being most complex in the world and
creator of all the system, need to be more
conscientious and scrupulous in order to develop
advanced form of civilization. In view of contagious
and ubiquitous terrorism, barbarity and savagery, its
root causes and remedy has been tried to be found out.
Analogy between man and machine has been taken to
understand the scope of rapprochement between
bestial instinct and humane instinct. These tasks has
been accomplished by taking inference of different
control approaches such as transfer function
approach, pole placement approach and above all
robust and optimal control approaches. True
implication of success and failure is analogically
portrayed by the example of DC machine. Psychic
control of human being vis-a-vis the stability of
control systems with reference to the left half and right
half s-plane poles and zeros has been analogically and
symbiotically highlighted and presented.
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1. Introduction

From time immemorial, ancient order of monks is
exploiting science and spirituality for better,
meaningful and invigorating life. In these recent years
study and implementation of robust, optimal and yet
spiritual human system has been a matter of concern
for educationist and philanthropist worldwide and
drawn the attention of many social reformers. In view
of the burgeoning terrorist activities based on
sectarianism, bigotry, regionalism, and communalism
etc it is very imperative to look into the reason behind
all these heinous activity despite scientific and
technological development. After meticulous study,
the main reason has been found to be the missing link
between science, technology and spirituality. Science,
no doubt has made a quantum jump but ethics and
rectitude is missing, which if not resuscitated and
assimilated with the science very soon, may create
havoc throughout the world. Dropping of atom bomb
on Hiroshima and Nagasaki glaringly buttresses this
point[1-3].

One great saint of Indian origin, Swami
Vivekananda, delivered his famous speech in 1893 in
the parliament of religion held at Chicago, America, in
which he had stated- "Sectarianism, bigotry and its
horrible descendent, fanaticism has long possessed
this beautiful earth and if it were not for these demonic
forces human civilization would have been far more
advanced than it is now". After he returned from
America he exhorted to Indians- "if you want to take
something from the western countries that is modern
science and technology but in return you should have
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something to be given to them in return and that is our
spiritual background and rich cultural heritage". The
apparent connotation and implication behind this
exhortation is very conspicuous and irrevocable in the
sense that for the nurturing of human civilization,
science intertwined with spirituality is must [1-3].

In modern control approach, the designed system
is said to be robust if it remains insensitive and
unperturbed to external disturbance, perturbation and
uncertainties. Analogically a controlled mind of
human as a system is said to be robust if it remains
insensitive and unperturbed to external disturbance,
perturbation and uncertainties [4-16]. Ironically and
verily, it can be unequivocally said that our mind is no
longer robust to face the unpredictable external
disturbance and vicissitudes, despite being affluent
and knowledgeable. Wealth and scientific knowledge
only cannot provide the peace and happiness in lives
but if the means by which wealth is earned is
utilitarian knowledge then peace and happiness is
guaranteed. Ultimate aim of human being is to get
peace and happiness and for this, in my view, science
has to marry with spirituality and then the coming
generation will surely be leading a peaceful and
contented life.

In order to correlate science and spirituality, it is
pertinent here to invoke the difference between
classical and modern control approaches. While
designing classical control, we were least bothered as
to whether the system designed is robust and optimal
or not. Classical control system design is generally a
trial and error process in which various methods of
analysis are used iteratively to determine the design
parameters of an "acceptable system". Acceptable
performance is generally defined in terms of time and
frequency domain criteria such as rise time, settling
time, peak overshoot, and gain and phase margin.
Classical design techniques have been successfully
applied to Linear Time Invariant (LTI), Single Input
Single Output (SISO) systems with zero initial
conditions; however, radically different performance
criteria must be satisfied by the complex, Multiple
Input Multiple Output (MIMO) systems required to
meet the demands of modern design requirement. For
example the design of spacecraft attitude control
system that requires minimizing fuel expenditure is
not amenable to solution by classical methods. A new
and direct approach to the synthesis of these complex
systems, called optimal control theory, has been made
feasible by the development of the digital computer
[17-28].

In this paper, inveterate symbiosis between science
and spirituality has been endeavored to be exploited
by taking a few engineering system and analogically
correlating it with subtlest human system. Stability
analysis of complex human system during perturbed
condition is corroborated with the accompaniment of
a few scientific topic such as DC machine, Transfer
function, root-locus, pole-placement etc. The paper is
organized as follows: Section I gives the introduction
of the proposed necessity of exploiting the link
between science and spirituality. Section II discusses
the inherent analogy between DC machine and human
being. Analogy between transfer function approach
and human as a system is described in section III.
Section IV deals with the analogy between pole
placement approach and equanimity of mind.
Summary and discussions are covered in Section V.
Section VI terminates with conclusion.

2. Analogy Between DC Machine and Human
Being

DC machine are of two types: DC Generator and
DC Motor. In DC machine stator houses the DC field
winding and rotor houses the armature winding. The
basic principle of DC generator is that when rotor is
rotated by prime mover, keeping the DC field magnet
housed in stator stationary, then with the help of
commutator, DC current is generated in the armature
winding placed on rotor. In a reverse way the basic
principal of DC Motor is that when DC current is
supplied to armature winding along with that to field
magnet then a unidirectional torque is produced
following the lenz's law which rotates the rotor. It is
worth noting here that in DC generator, motoring
action takes place and in DC motor, generating action
takesplace.

First of all we take into cognizance the motoring
action of DC generator and then the generating action
of DC motor. In DC generator when current is
generated in armature winding, then simultaneously
motoring action also starts, meaning thereby that a
reverse torque is produced against the torque which is
applied for generating purposes. If it were not for the
presence of back torque no energy conversion from
mechanical to electrical would have taken place. So
back torque is must for generation of electricity by DC
generator. When we take its analogy with human
success, it is worth noting that human success is not
possible without adversity and hardships which is
akin to the fact that generation of DC current is not
possible without back torque in DC generator. There is
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famous quotation also, buttressing this factual
analogy: "Adversity is better than prosperity".

Similarly in DC motor, when torque is produced
and rotor begins to rotate, generating action
simultaneously takes place, meaning thereby that a
back EMF i.e. reverse voltage is produced against the
voltage which is applied for motoring purposes. If it
were not for the presence of back EMF no energy
conversion from electrical to mechanical would have
taken place. So, back EMF again is must for
generation of torque by DC motor. Again for DC
motor, we see the same analogy in context with human
being is that success without predicaments and
impediments cannot be materialised. Life is not a bed
of roses rather it is fraught with vicissitudes, ordeals,
trials and tribulations and without which real success
is not possible. By this example of electrical machine,
we human being should take a firm lesson to fight the
formidable challenges and ordeals by indomitable
courage and then only may kiss the ecstatic pleasure of
real success. Person need to be robust to cope up with
the challenges of life and thereby give the optimal
performance.

3. Analogy Between Transfer Function Approach
and Human as A System

Transfer function is defined as the ratio of Laplace
transform of output and Laplace transform of input
assuming the system to be initially relaxed. As we
know that the main component of any system is
energy storing element or energy dissipating element.
For example if we take the electrical system then
energy storing elements are inductor and capacitor
and the energy dissipating element is resistor.
Similarly if we take mechanical system such as spring
mass damper system, then energy storing elements are
mass and spring constant while the energy dissipating
element is damping coefficients. As we know that the
first and foremost step in designing a control system is
to develop the mathematical modelling of the system.
Transfer function approach is nothing but simplified
method to find the mathematical modelling of single
input single output (SISO) system. If the system is not
initially relaxed i.e. if the initial condition is not zero,
the analysis of mathematical modelling becomes
complex. There is always possibility that energy
storing elements may have had some initial energy
stored in it, but in order to obviate complexity, system
is assumed to be initially relaxed. If we make analogy
with human as a system we find that the main reason
behind animosity between one person and other
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person is that they are not able to forget the past. There
isaproverb in English "Let the dead past bury its dead,
act-act in the living present". This is not confined to a
few individuals only but extends to different countries
of the world which are engaged in internecine battle.
For example, the internecine cold war between India
and Pakistan, between Isracl and Philistine etc, are
grave reminder of the fact that they are not oblivious
of their past hostility. So it is beneficial to bury in
oblivion the past animosity and disputes and turn over
a new leaf otherwise the spiralling jingoism may
devour the entire humanity.

So taking cue from transfer function approach
where past is buried in oblivion for developing
simplest relationship, human being ought also to bury
the hatchet and give shape to a new era of simplicity
not complexity, friendship not animosity. Further, as
the development in control design technology
switched from classical transfer function approach to
state-space based modern control approaches where
initial conditions are no longer condoned but
incorporated, human being should also switch over
from classical to transcendental stage with the rider
that reminiscence ought to be only of the pleasant past
and not of the haunting past. The form and structure of
"Astanga Yoga" is also a transformation from
following simple rule to the ecstatic state of onerous
Samadhi state just like what we see in control system
i.e. transformation from transfer function approach to
robust/optimal control approach [11, 17]. This kind of
similitude between science and spirituality, as far as
sublimation from classical to
subliminal/transcendental state is concerned, may
give a new dimension to the otherwise hackneyed and
perverted world and herald the onset of paradigm
turnaround and metamorphosis in the educational
system worldwide.

4. Analogy Between Pole Placement &
Equanimity of Mind

The pole placement method is somewhat similar to
root locus method in that we place closed loop poles at
desired locations. The basic difference is that in the
root locus design we place only the dominant closed
loop poles at the desired locations, while in the pole
placement design we place all closed loop poles at
desired locations. If the system considered is
completely state controllable, then poles of the closed
loop system may be placed at any desired locations by
means of state feedback through an appropriate state
feedback gain matrix. The process of determining the
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desired closed loop poles are based on either the
transient response or frequency response
requirements, such as speed, damping ratio, or
bandwidth, as well as steady state requirements. The
main goal of a feedback design is to stabilize, if it is
initially unstable or to improve the relative stability. In
pole placement based controllers the control law is a
linear time varying function of the system states hence
the measurement of all of the state variables must be
available to implement the control law. A system is
said to be controllable at any time if it is possible by
means of an unconstrained control vector to transfer
the system from any initial state to any other state in a
finite interval of time. The concepts of controllability
were first of all introduced by Kalman and play an
important role in the design of control systems in state
space. The solution to this problem may not exist if the
system considered is not controllable. As we know
that for pole placement approach, control vector is a
function of state variables. Hence all the state
variables mustbe measurable[11, 13,27].

As we know that the journey of root locus starts
from open loop poles and culminates at open loop
zeros. In contrast, the journey of human life begins
from five fundamental elements (earth, water, fire,
ether and air) and culminates to the same five
fundamental elements. Nobody can boast to have put
on an armor of invincibility and one day everybody
has to meet the hard truth, the demise i.e. zero. As we
know that if the roots of characteristics equation lie on
left half of s-plane, system is stable and if on right half
of s-plane, then system becomes unstable [7-9]. As is
obvious from the preliminaries of pole placement
control, that for pole-placement design, system must
be controllable i.e. transferring the system from any
initial state to any other state in a finite interval of time
is possible. If we think human being as a system, it has
also got left half and right plane just like s-plane and in
order to control the perturbed and chaotic mind,
human should be controllable. As in a pole placement
based controllers, the control law is a linear time
varying function of the system states, same thing
happens with human as a system. A person knows
better than anybody else about himself or herself and
hence in order to control oneself, he/she must have
knowledge of entire psychology quite akin to state
variable. In the same way if a teacher wants to control
his disciple, he must have complete information about
psychological realms of his disciple quite akin to state
variables. The controllability of a system may have a
great semblance of simile with the mendicant who
reaches to state of Samadhi as illustrated meticulously

in Indian philosophy of Astang Yoga. Just like
controllable system, person reached in state of
Samadhi can transfer himself/herself from any initial
state to other state harnessing the supernatural
divinity. By following the tenets of Astang Yoga
circumspectly, person may display robust behavior,
and give the optimal performance which is need of the
hour.

5. Summary and Discussion

The main objective of this article is to transform
engineering education by exploiting the inveterate
symbiosis between science and spirituality. Here
utmost care has been taken to demistify the otherwise
mystified aspect of interrelationship between science
and spirituality. As the maxim goes: "All roads lead to
same destination" was not verifiied in context with
science and spirituality. Here, having delved deep into
metaphysical and scientific details, I have found that
both are inextricably interwoven and are nothing but
synergistic amalgamation i.e, fusion of spirit and
body. We have reached to this view after taking
numerous analogy, some of them described in
previous sections. By way of invoking analogy
between DC machine and human as a system, transfer
function approach and pole placement versus
equanimity of mind, it is apparent that if this
symbiosis is tenaciously followed and preserved,
human society and civilization is bound to exalt to a
newer height and the world may become a paradise i.e,
a place worth living. Furthur, if we want to save this
mother earth from apocalypse and cataclysm, we need
to clairvoyantly see the immanent fusion between
science and spirituality. In this paper utmost
endeavour has been made to establish the fact that
science and spirituality doesn't entail to be intertwined
rather they are already intertwined i.e, science has
spirituality embedded in it and vice-versa.

6. Conclusions

In this paper the inveterate symbiosis between
science and spirituality has been investigated and
proposed to be exploited for catapulting and
sublimating the human civilization to transcendental
level. Human system being most complex in the world
and creator of all the system, need to be more
conscientious and scrupulous in order to develop
advanced form of civilization. In view of endemic and
omnipresent nature of terrorism, barbarity and
savagery, its root causes and remedy has been tried to
be found out. Analogy between classical and modern
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control approach has been taken to understand the
scope of rapprochement between bestial instinct and
humane instinct. These tasks has been accomplished
by taking inference between different control
approaches such as transfer function approach, pole
placement approach and above all robust and optimal
control approaches. True implication of success and
failure is analogically portrayed by the example of DC
machine. Psychic control of human being vis-a-vis the
stability of control systems with reference to the left
half and right half s-plane poles and zeros has been
analogically highlighted and presented. Here the
shrouded mystery between science and spirituality
has been divulged out and the myth that spirituality
has nothing to do with science is completely busted.
Spirituality which is immanently imbued with science
has been manifested in this paper. Conclusively, it can
be emphatically said that science without spirituality
will do nothing but annihilation and sacrilege of
humanity. Therefore science in conjunction with
spirituality and for that matter the value added
education only can sublimate the human civilization
to anew height of transcendental level.
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