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Abstract - The proliferation of Anti-Satellite (ASAT) 

missile tests poses significant challenges to the sustainability 

of space operations, exacerbating the issue of space debris 

accumulation. This paper examines the repercussions of 

ASAT missile tests on space debris generation, evaluating the 

environmental and operational risks they entail. Additionally, 

it explores alternative ASAT technologies that may offer less 

destructive means of incapacitating adversary satellites, 

thereby reducing debris creation. Moreover, preventive 

techniques for mitigating space debris, including debris 

removal and collision avoidance strategies, are analyzed for 

their efficacy in preserving the long-term viability of space 

activities. By assessing the interplay between ASAT tests, 

space debris proliferation, and mitigation measures, this study 

aims to inform policymakers and spacefaring nations on the 

importance of responsible space operations and the adoption 

of sustainable practices to safeguard the space environment 

for future generations. 
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1. INTRODUCTION  

 
In the early days, the space activities were a matter of national 
prestige. Every nation wanted to become ace and hence the 
technological progress in space research was driven. A silent 
race started between the nations to conquer the space which 
resulted in large number of space activities which includes 
launching of military and commercial satellites. That gave rise 
to ASAT missile tests inevitably and has its roots in history. 
The first US anti-satellite weapon was tested in 1959. An “air-
launched ballistic missile” was fired from a B-47 bomber of 
the US Air Force at an Explorer VI satellite. The ASAT 
weapon “apparently came within four miles of its target”; the 
programme was called 'Bold Orion' [1]. China’s destruction of 
the Fengyun-1C satellite in 2007 created thousands of pieces 
of catalogued debris, most of which remains in orbit. The 
Fengyun-1C satellite was modestly sized, about 750 kilograms. 
The destruction of a large satellite, such as a 10-ton military 
reconnaissance satellite, could easily double the amount of 
dangerous debris in low earth orbit at altitudes that are mostly 
used [2]. 

The Indian government characterized the Mission Shakti test 
as responsible because its target was at such a low altitude that 
all the debris would flush out “within weeks.” However, the 
kinetic energy of hit-to-kill intercepts can kick debris pieces 

into new, higher orbits, which prolong the debris lifetime and 
threatens other satellites [2]. 

India’s ASAT test is not the first to provoke controversy. In 
2007, China downed a satellite at LEO at an altitude of 800km 
and at that time explosion resulted in more than 2,000 pieces of 
debris; hundreds of which are thought to be still believed to be 
floating  in orbit now and have little chance of being disposed 
of for decades to come [4]. 

The ASAT tests of the major space-faring Nations are not 
available- Chinese ASAT test in January 2007, 2008, 2013, 
2016; US ASAT tests 2008, 2010; Russians ASAT tests 2010, 
2014, 2015. The world is weeping over the debris issue, posing 
a potential threat to the humanity’s common wealth, upon 
which the entire planet has become dependent as before. 

Is it really necessary to obliterate the satellite completely in 
ASAT missile tests? Aren’t different methods of ASAT tests 
available like Fly-by or jamming? Such questions grabbed our 
attention and motivated us to take a look at the repercussions 
of ASAT missile tests, what are the alternate methods of tests, 
and we also aim at providing some preventive techniques that 
could be used in future ASAT tests and space launches for 
India. 

 

2. CURRENT STATUS AND CHALLENGES  

Today commercial and scientific applications is imperative in 
space. We have now become familiar to many services 
provided from space. In our daily lives communications, 
weather forecasts, television, remote sensing of the 
environment, and navigation are our daily activities which left 
traces behind in space. 

After the launch of 104 satellites in February 2017, the year 
2019 has proven to be a very successful year for Indian space 
missions, starting with the successful execution of Mission 
Shakti, followed by launching our own reconnaissance satellite 
along with 28 other satellites in different orbits, and the most 
recent Chandrayan2. India has become only the fourth country 
to complete a controlled soft landing on the moon. All of these 
feats were highly notable. 

On March 27th 2019, Indian Prime Minister Narendra Modi 
announced to world that India had conducted its first 
successful Anti-Satellite (ASAT) missile test launching a 3 
stage missile from Abdul Kalam Island Chandipur, Orissa on 
north eastern coast of India with a trajectory that eventually 
lead to it intercepting India’s military satellite Microsat-R, 
283km overhead. The 783 kg satellite was eventually 
destroyed when the interceptor, PDV Mk-II, ploughed through 
it over the Bay of Bengal. The test was successful and India 
became only the fourth nation after China, USA and Russia 
with antisatellite missile capabilities.  

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 08 Issue: 04 | April - 2024                         SJIF Rating: 8.448                                    ISSN: 2582-3930                                                                                                                                               

 

© 2024, IJSREM      | www.ijsrem.com                                                                                                                                         |        Page 2 

However, the test was condemned by many nations and 
agencies like NASA and especially by Pakistan who stated it 
as a completely unnecessary political posturing move that 
added significantly to earth’s growing space debris problem. 
Just one collision in space can create thousands of new high 
speed, out-of-control pieces and threaten other spacecraft.  

Indian Ministry of External Affairs said that the test was 
conducted at low altitude to ensure that the resulting debris 
would "decay and fall back onto the Earth within weeks.” 
According to Jonathan McDowell, an astrophysicist at 
Harvard–Smithsonian Center for Astrophysics, some debris 
might persist for a year, but most should burn up in the 
atmosphere within several weeks.  

Brian Weeden of Secure World Foundation warned about the 
possibility of some fragments getting boosted to higher orbits. 
US Air Force Space Command said that it was tracking 270 
pieces of debris from the test. Jim Bridenstine, the head of 
NASA, stated that the explosion is supposed to have created 
400 pieces of debris that puts the ISS, and the astronauts in 
'danger'. He said that they are actively tracking the objects, and 
that 24 of them can be headed towards the orbit of the ISS.  

As on date, there have been some 5000 successful satellite 
launchers and certain orbits are at risk of becoming congested. 
As on January 2019, 128 million pieces of debris smaller than 
1 cm are in space, approximately 900,000 pieces from 1 to 10 
cm and the current count of large debris > 10cm is 34,000. 
About 23,500 man-made objects are currently being regularly 
monitored by Space Surveillance Networks from the ground. 
Estimated number of break-ups, explosions, collisions, or 
anomalous events resulting in fragmentation are more than 
500. Explosions are caused by energy reservoirs that remain 
unused upon completion of a mission. Only 5% of the 
monitored objects are functioning satellites. The effect has 
been particularly evident in the low earth orbit region. This 
extends to a height of about 2,000 kilometers. Two-thirds of all 
known artificial objects can be found in this comparatively 
small region. However, they are far from evenly distributed for 
most missions near polar orbits between 600 kilometers and 
1,200 kilometers altitude are used for this reason. The highest 
collision risk can be found in the vicinity of the earth’s poles. 
Mitigation is difficult and requires solutions that are practical, 
yet technically and economically feasible.  

Before the active removal of objects can start, there are a 
number of legal issues to resolve. According to international 
space law, the responsibility for any debris object or 
abandoned satellite remains with the owner even though it is 
no longer functional. All risks associated with the mission are 
therefore the responsibility of the owner of the service vehicle 
and the owner of the target object. The selection of the target 
objects concerns all major spacefaring nations. Active removal 
measures must therefore rely on an international consensus. 
The technical and legal challengers must be overcome now. 

 

3. PROBLEM FORMULATION  

Today most of the debris is still caused by accidental 
explosions due to unused fuel on board. However, the problem 
can be alleviated by so-called passivation measures these 
include depleting unused fuel venting pressure tanks and 
switching of batteries. Collisions can also be prevented if 
satellites are removed from heavily frequented orbits at the end 
of their mission while they are still under control. If they are 
brought down to a height below 600km. 

They will only remain in space for about another 25 years 
before re-entering the earth’s atmospheric collisions with a few 
items of debris remaining in this area are very unlikely the 
passivation of objects and the reduction of their resistance time 
in space are measures that stem from recommendations by 
international experts they have already been incorporated in 
the guideline of many major spacefaring nations ISA also 
applies such majors the earth’s observation satellites that 
provided data about our planet for more than 16 years was 
moved into a lower orbit in August 2011 the orbit altitude was 
reduced from 770 km to 570 km using several maneuvers the 
density of the atmosphere here is about 10 times higher 
meaning that the  satellite will decelerate more rapidly and 
quickly lose orbital heights will therefore re-enter the earth’s 
atmosphere through natural mechanism within 15 yrs and 
posed no further collision risk most of the remaining fuel on 
the satellite was used up by additional depletion maneuvers 
finally batteries were disconnected and radio contact was shut 
down is now completely passivated and will remain physically 
intact until it re-enters the atmosphere measures such as this 
need to be applied consistently and globally to limit the 
growing amount of space debris however it is going to take 
some time before this is implemented for all missions. 

Unfortunately such measures can only limits the growth but 
not prevent it objects that are already in space still represent a 
risk and their number will further be increased by future 
launchers and collisions even if no more launchers took place 
and the space debris situation was left to its own devices 
simulations have shown that the number of objects will not 
decrease but increase this is caused by cascading collision 
between resident object and fragments of prior collisions that 
scenario indicates that the critical density of object in the low –
earth orbits has already been exceeded active intervention is 
the only way to reduce the present critical density to 
sustainable level. 

However, these are passive measurements. In this paper, we 
aim at finding the active solutions that can be applied during 
the launch of space objects and also discuss on few non-
destructive methods ASAT tests. The paper ends with a 
discussion on different methods space debris mitigation.  

 

4. IMPACT ON THE SOCIETY  

Many of the critical flybys occur in the polar regions where all 
of the near polar orbits overlap. This is also where the collision 
between iridium and cosmos occurred. Such collisions 
currently take place about once every five years. The more 
objects accumulating orbit due to spaceflight activities, the 
more frequently such collisions are going to occur, In future, 
more and more collisions with fragments from earlier incidents 
are going to occur. This collisional cascading effect was 
already predicted some 40 years ago. The exponential increase 
in the number of objects is extremely difficult to slow down. If 
the current number of launches continues and no 
countermeasures are taken, the collision rate will eventually be 
25 times what it is at present. This would make spaceflight and 
launching of satellites in the important low-earth orbits almost 
impossible. Hence, both active and passive measures of 
prevention are needed. 

The act of destroying a satellite can damage the space 
environment by creating dangerous amounts of space debris. 
What’s more, the impairment loss of an important satellite, 
such as one used for reconnaissance, can quickly escalate a 
conflict or produce other unexpected and dangerous 
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consequences. And short of an actual attack on a satellite, even 
the targeting of satellites or the construction of space-based 
weapons could precipitate an arms race with its own 
disadvantage and far reaching consequences [5]. 

 

5. DESIGN APPROACH 

In this section, we have addressed three issues. We have 
provided a brief introduction about different space debris 
mitigation techniques, followed by non-destructible ASAT 
techniques and finally we have suggested few preventive 
techniques.  

A. Space Debris Mitigation Techniques 

Many years ago, early orbital debris researchers foretold that 
parts of Earth’s orbit could in due course become so jam-
packed that accidental collisions would fuel a self-reinforcing 
crash in the hazardous debris population—even if we put a 
stop to future launches [6]. 

That runaway debris generation scenario, often called the 
Kessler syndrome, may seem far off. But in fact, the sheer 
density of neglected objects in orbit has already surpassed 
what many consider to be the mathematical point of no return 
[7]. 

In some of the most crowded regions of low earth orbit, this 
point was actually passed more than 10 years ago, although the 
onslaught of chain-reaction collisions will likely take decades 
to pick up steam. As a result, the risk of this potentially 
catastrophic domino effect has remained largely imperceptible 
[8]. 

That one accident created thousands of fragments big enough 
to be seen by ground-based radar antennas, as well as tens of 
thousands other pieces of debris that could damage satellites 
but are too small to detect and avoid.  

The active elimination of large and overwhelming objects is a 
considerable technical challenge associated with high 
development costs. The usefulness of the measures particularly 
influenced by selection of the target objects whereby the 
following 3 criteria must be met: a high collision risk, a large 
mass, and a long residence time in space. As we have seen the 
collision risk is highest in immediate polar orbits between 800 
and 1200km. This is the area that will see the highest growth 
rates preventive measures and mitigation measures are not 
strictly executed.  

The individual object orbits need to be broken down into their 
respective heights and inclinations. Now several source regions 
for an amplified number of collisions can be identified within 
the polar orbits. Collisions are particularly likely in locations 
where many objects have already collected. In similar orbits, 
active interference in such regions would be especially 
effective.  

The harshness of the contamination depends on the mass of the 
colliding objects; hence ideally large objects should be 
detached first from these regions. The higher the orbit, the 
longer debris from potential collisions will remain in space. 
Efforts should, thus, focus on critical regions in higher 
altitudes in order to allow spacecraft to continue without 
limitation in future. About 5 to 10 of these objects need to be 
actively detached every year. This is the only way to fully 
stabilize the space debris. However, there is a long way to go 
before the first service vehicle can actively eliminate objects. 
There are many technical problems to solve.  

Approaching an unrestrained target object is a major challenge. 
This includes the avoidance of collisions with the target and 
finding its attitude motion. Because the target object is no 
longer transmitting telemetry data, the position need to be 
actively determined from the ground. This requires the use of 
radar systems. The method that is used to capture the target 
object can be chosen subjected to certain conditions such as 
rotation rate the structure of the surface and the size of the 
object.  

There are many possible methods. Some of the methods are 
listed below: 

1. Propulsive Maneuvers: Deorbit with a conventional 
propulsion system is effective for all orbital altitudes. For 
upper stages that have attitude control, large efficient engines, 
and multiple start ability and are, at the time of disposal, at less 
weight, the propulsion option is generally the best choice [11]. 

2. Drag Augmentation Devices: The purpose of drag 
augmentation devices is to generate a much larger drag area for 
the mass to be slowed so the effect will occur more speedily 
[11]. 

3. Giant Lasers: Using high-powered pulsed lasers based on 
Earth to create plasma jets on space debris could cause them to 
decelerate slightly and to then re-enter and either burn up in the 
atmosphere or fall into the oceans. [12]. 

4. Space Balloons: The Gossamer Orbit Lowering Device, or 
GOLD system, uses an ultra-thin balloon (thinner than a plastic 
sandwich bag), which is exaggerated with gas to the size of a 
football field and then attached to large pieces of space debris. 
The GOLD balloon will rise the drag of objects enough so that 
the space junk will enter the earth's atmosphere and burn up 
[12]. 

5. Self-Destructing Janitor Satellites: clean space one is a small 
satellite which is concocted at Federal Institute of Technology  
by Swiss researchers, which could find and then clutch onto 
space junk with jellyfish-like tentacles. The device would then 
flip back towards Earth, where both the satellite and the space 
debris would be devastated during the heat and friction of re-
entry [12]. 

6. Wall of Water: launch rocket full of water into space is 
another idea for cleaning up space. The rockets would release 
their payload to form a wall of water that orbiting junk would 
knock into, slow down, and fall out of orbit [12]. 

7. Space Pods: Russia's space corporation, Energia, is 
preparing a space pod to blow junk out of orbit and take back 
to earth. To keep pod powered for 15 years is said to use a 
nuclear power core as it orbit the earth, colliding non- 
operational satellite out of orbit. The debris would either burn 
up in the atmosphere or drop into the ocean [12]. 

8. Tungsten Microdust: In theory, to reduce speed of smaller 
space debris(with dimensions smaller than 10cm), tons of 
tungsten microdust lay in low earth orbit path opposite to 
targeted space junk. could be expected to fall into earth's 
atmosphere within a couple of decades [12]. 

9. Space Garbage Trucks: The US Defense Advanced 
Research Project Agency (DARPA) is spending on the 
Electrodynamic Debris Eliminator, or EDDE, a space "junk 
truck" equipped with 200 huge nets which could be extended 
out to measure space junk [12]. 

10. Recycling Satellites: As a replacement for destroying space 
debris, some numb satellites could be "extracted" by other 
satellites for operational components [12]. 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 08 Issue: 04 | April - 2024                         SJIF Rating: 8.448                                    ISSN: 2582-3930                                                                                                                                               

 

© 2024, IJSREM      | www.ijsrem.com                                                                                                                                         |        Page 4 

11. Sticky Booms: Altius Space Machines is currently 
developing a robotic arm system it calls a "sticky boom", 
which can lengthen up to 100 meters, and uses electroadhesion 
to induce electrostatic charges onto any material (metal, 
plastics, glass, even asteroids) it comes into contact with, and 
then lock onto the object because of the difference in charges 
[12]. 

12. Tether Systems: The use of electromotive tethers may well 
economical with drag devices as inactive and low cost systems 
to deorbit satellite [11]. 

13. Arm Control Method: A joint compliance control system 
enables active compliance at the arm tip using information 
collected by torque sensors at each joint. During target capture, 
contact points on the grasper make contact with the selected 
grasping point on the target, and corrects a position gap along 
with a V-guide by means of compliance control [13]. 

B. Alternate Non-Destructible ASAT Tests 

Anti-satellite (ASAT) attacks can take a variety of forms and 
serve various goals. For example, they may cause momentary, 
reversible interference, or they may be intended to cause 
enduring destruction. They may target the satellite, the ground 
station, or the links among them. They may be overt, or they 
may be intended to be concealed and thus not attributable to 
the assailant. 

This section includes information about these characteristics of 
interference, planned by the tenacity of the effects. This 
arrangement traces fairly well the gradation from technically 
uncomplicated to technically challenging [10]. 

Avoiding a satellite from completing its mission for the 
moment, reversibly, or nondestructively is commonly called 
denial, while enduring disabling is called destruction.  

Momentary and reversible intervention with a satellite system 
is likely to be less challenging than damaging attacks and it 
would not damage the space environment by generating debris. 
These practices seem to be preferred by military engineers in 
the United States and elsewhere.  

The following discussion considers active intervention with a 
satellite system, but some satellite missions can be unsatisfied 
with inactive events. For example, beating, masking, or 
moving treasured assets may reject a remote sensing satellite 
the ability to gain information about them. Similarly, for 
spacecraft designed to attack ground targets or other satellites, 
adding security to those objects can reject the satellite that 
capability. 

1. Jamming/spoofing: Jamming refers to interrupting 
communication with a satellite by overwhelming the signals 
being sent to or from the satellite by using a signal at the same 
frequency and higher power. The jamming signal may simply 
be futile noise that covers the real signal at the receiver. 
Spoofing however, mimics the characteristics of a true signal 
so that the user receives the false (or spoofed) signal instead of 
the real one. 

2. Laser Attacks on Satellite Sensors: The beams reach their 
targets rapidly since they travel at the speed of light, and the 
delivered power can be tailored to produce temporary and 
reversible effects or permanent, debilitating damage. 

3. Dazzling: Lasers are commonly mentioned as being useful 
for interfering with satellites that take images of objects on the 
ground. The utility of lasers for temporarily interfering with 
the sensor a satellite uses for such imaging; such temporary 
interference is called dazzling.  

4. Partial Blinding: The sensors of imaging satellites can be 
permanently damaged by laser light at sufficiently high 
intensities. This report refers to such damage as partial 
blinding, since such an attack will damage only a portion of the 
sensor. The detector material can ablate or evaporate from 
parts of the detector due to high intensity. The material or its 
fragile electronic connections can be melted.  

5. High Powered Microwave attacks: A device which can 
produce high-powered microwaves (HPM) can be used as a 
second directed energy weapon to attack satellites [10]. 

C. Preventive techniques that could be used in future ASAT 
tests and space launches for India 

In this section we provide few suggestions regarding future 
ASAT tests and future space launches 

1.  For significantly reduce the collision risk we have to to 
remove about 10 big satellites per year. With more than 100 
satellites launched into space every year, pulling 10 down does 
not get us closer [3]. 

2. To design and operate launch vehicles and spacecraft so that 
have minimum potential for exploding or breaking up is also 
one of the preventive measure [14]. 

3. Environmental degradation from atomic oxygen and solar 
radiation and devising spacecraft and upper stage separation 
procedures that limit the spread of operational debris for 
designing and building spacecraft is opposed [14]. 

4. When the spacecraft is separated from the launcher spin-up 
devices or spring release mechanisms was been released [15]. 

5. Explosive bolts should be used with caution; covers should 
be attached to the vehicle even if they are not needed anymore, 
etc [5]. 

6.  Large structural elements (dispensers) left in-orbit in the 
event of a multiple launch [15]. 

7. During deployment of antennae, solar panels and other 
appendages attach mechanisms were released [15]. 

8. During activation of optical, attitude and other sensor 
systems protective covers were released [15]. 

9. To limit the orbital lifetime of spacecraft is one of the 
effective measure to avoid debris creation [15]. 

10. Tracking measurements are performed using radar or 
optical telescopes to gain more knowledge about the object's 
trajectory then a potentially dangerous object is highlighted. 
Since the precise orbit of the satellite is known to its control 
center, it is then possible to determine the closest flyby 
distance and the probability of collision [15]. 

11.  To limit the growth of the orbiting debris is to remove 
satellites and rocket upper stages at the end of their mission 
from the near Earth space is the only effective way [15]. 

12. A robotic space vehicle would grab a satellite nearing its 
end of life to refuel and service it is also an idea. One option is 
to recycle a satellite [3]. 

 

6. NOVELTY 

 We believe that destroying a satellite is not the right 
measure to test the capabilities of ASAT missile. A possible 
solution is using Fly-by test wherein the interceptor is brought 
to the closest and pre calculated proximity of the satellite. The 
test could be termed as successful when the missile passes the 
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satellite by the desired distance and without destroying it. After 
the successful testing of ASAT missiles using Fly-by test, they 
should be brought back into the orbit through a controlled 
manner. 

 We also believe that instead of just leaving behind the 
rocket boosters and stages in the space, they should be brought 
back into the earth’s atmosphere using a controlled 
mechanism, where they may get eventually destroyed due to 
the air drag. If not, then they can be dumped into 
nonresidential areas or into the ocean in a controlled manner. 
Doing this will not only reduce more space debris from 
accumulating but also may reduce the chance of further 
collisions. The rocket boosters and stages may also be reused 
or recycled, thereby saving important resources. Recycling or 
reusing may also reduce the cost of space missions. 

 

7. RESULTS 

ASAT Tests have many repercussions and the most 
dangerous is the addition to already threatening space debris 
problem. In this paper, we have an insight of various ASAT 
tests and their consequences resulting in more and more in 
space debris. We have also listed out few alternate ASAT tests 
and we also believe that in order to test the capabilities of 
ASAT missiles you may not have to actually destroy a satellite 
but there are also few “fly-by tests” and Jamming methods 
available. Also, there is an urgent need to resolve this space 
debris problem as the sheer density of derelict objects in orbit 
has already exceeded and what we consider to be the 
mathematical point of no return.  

 

8. CONCLUSION 

ASAT missile tests has resulted into repercussions in the 
form of space debris. Destruction of a satellite by impact is 
likely to generate some persistent debris; just how much and 
how long the debris persists depends on the altitude of the 
satellite and the details of the collision. One collision will lead 
to another in a form of an uncontrolled chain reaction, just like 
domino effect, as explained by Kessler about 40 years ago. 
Once debris is in orbit it will remain there and thus the amount 
of such debris will accumulate over time. Without efforts to 
minimize the creation of debris, some regions of space could 
eventually contain so much orbiting debris that it would be 
difficult to operate any space mission or satellites there without 
the risk of collisions. 

 

References 

[1]  Justin Paul George, “History of anti-satellite weapons: US 
tested 1st ASAT missile 60 years ago”, THE WEEK, March 
27, 2019 . 

[2]  Laura Grego, “Why we need to avoid more anti-satellite 
tests”, SPACE NEWS, April 16, 2019. 

[3] Luca Rossettini, “Space Debris: Prevention, Remediation 
or Mitigation?” , SPACE NEWS, March 3, 2015. 

[4] Kerry Hebden, “Debris from India's ASAT test worse than 
predicted”, ROOM, Sat, 04 May 2019 

[5] Lubos Perek, “Space Debris Mitigation And Prevention: 
How To Build A Stronger International Regime”, Frank Cass, 
pp. 215-226 ,Dec- 2014 

 [6] Qiwei Wang, Thinh Nguyen, Khanh Pham and Hyuck 
Kwon, “Satellite Jamming: A Game Theoretic Analysis”, 
IEEE Military Communications Conference (MILCOM), pp 
141-146.  

[7] Kessler, D. J., Landry, P. M., Cour-Palais, B. G., & Taylor, 
R. E. “Aerospace: Collision avoidance in space: Proliferating 
payloads and space debris prompt action to prevent accidents”, 
IEEE Spectrum, vol. 17, no. 6, pp. 37–41. June-1980.  

[8] Patel, N. V., “Averting space doom [News]”. IEEE 
Spectrum, vol. 52, issue 2, pp. 16–17, Feb-2015. 

[9] Laura Grego, “A History of Anti-Satellite Programs”, 
Union of Concerned Scientists, pp. 1-16, Jan-2012.  

[10] Wright, D., L. Grego, and L. Gronlund., “The physics of 
space security: A reference manual”, Cambridge, MA: 
American Academy of Arts and Sciences. 2005. ISBN: 0-
87724-047-7 

[11] Joseph P. Loftus,et.al, "Orbital Debris Minimization And 
Mitigation Techniques", Lyndon B. Johnson Space Center, 
Houston, TX 77058, U.S.A.,Vol. 13,No.8,, pp. (8)263—
(8)282, 1993 

[12] Derek Markham,"9 concepts for cleaning up space junk", 
Treehugger, April 2012 

[13] Shin-Ichiro Nishida,et.al,” A Robotic Small Satellite for 
Space Debris Capture”, International Conference on Robotics 
and Biomimetics Bangkok, Thailand, pp.1348-1353, Feb-2009 

[14] Habimana Sylvestrea, et.al, "Space debris: Reasons, types, 
impacts and management", Indian Journal of Radio & Space 
Physics, vol. 46, pp. 20-26 ,March 2017 

[15] D. Danesy,"Position Paper on Space Debris Mitigation", 
International Academy of Astronautics (IAA), October 2005.  

[16] Vikramsingh R. Parihar, Graph Theory Based 
Approach for Image Segmentation Using Wavelet Transform, 
International Journal of Image Processing (IJIP), Volume 8, 
Issue 5, pp 255-277, Sept 2014 

[17] Vikramsingh R. Parihar, Heartbeat and Temperature 
Monitoring System for Remote Patients using Arduino, 
International Journal of Advanced Engineering Research and 
Science (IJAERS), Volume 4, Issue 5, PP 55-58, May 2017 

[18] Vikramsingh R. Parihar, PC Controlled Electrical 
Line Cutting System, International Journal of Engineering 
Science and Computing (IJESC), Volume 7, Issue 5, pp 
11380-11381, May 2017 

[19] Vikramsingh R. Parihar, Overview and an Approach 
to Develop a Four Quadrant Control System for DC Motors 
without using Microcontroller, International Journal of 
Engineering Science and Computing (IJESC), Volume 7, Issue 
5, pp 11879-11881, May 2017 

[20] Vikramsingh R. Parihar, Image Analysis and Image 
Mining Techniques: A Review, Journal of Image Processing 
and Artificial Intelligence (MAT Journals), June 2017 

[21] Vikramsingh R. Parihar, Power Transformer 
Protection using Fuzzy Logic based Controller, International 
Journal of Engineering Research (IJER), Volume 6, Issue 7, pp 
366-370, July 2017 

[22] Vikramsingh R. Parihar, Overview and an Approach 
to Real Time Face Detection and Recognition, International 
Advanced Research Journal in Science, Engineering and 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 08 Issue: 04 | April - 2024                         SJIF Rating: 8.448                                    ISSN: 2582-3930                                                                                                                                               

 

© 2024, IJSREM      | www.ijsrem.com                                                                                                                                         |        Page 6 

Technology (IARJSET), Volume 4, Issue 9, PP 39-46, Sept 
2017 

[23] Vikramsingh R. Parihar, Neural Network and Fuzzy 
Logic Based Controller For Transformer Protection, 
International Journal of Current Engineering and Scientific 
Research (IJCESR), Volume 4, Issue 9, PP 33-38 , Sept 2017 

[24] Vikramsingh R. Parihar, A Novel Approach to Power 
Transformer Fault Protection using Artificial Neural Network, 
International Journal of Current Engineering and Scientific 
Research (IJCESR), Volume 4, Issue 9, PP 33-38, Sept 2017 

[25] Vikramsingh R. Parihar, Power Transformer Fault 
Protection using Artificial Neural Network, Journal of 
Electrical and Power System Engineering (MAT Journals), 
Volume 3, Issue 3, pp 1-5 , Sept 2017 

[26] Vikramsingh R. Parihar, Fuzzy Logic based 
Controller for Power Transformer Protection, Journal of 
Electrical and Power System Engineering (MAT Journals), 
Volume 3, Issue 3, pp 1-5 , Oct 2017 

[27] Vikramsingh R. Parihar, Real Time Face Detection 
and Recognition: Overview and Suggested Approach, Journal 
of Image Processing and Artificial Intelligence (MAT 
Journals), Volume 3, Issue 3, pp 1-6, Sept 2017 

[28] Vikramsingh R. Parihar, A Novel Approach to Real 
Time Face Detection and Recognition, International Journal of 
Computer Sciences  and  Engineering (IJCSE), Volume 5, 
Issue 9, pp 62-67, Sept 2017 

[29] Vikramsingh R. Parihar, Automatic Irrigation System 
Using Android Mobile: A Review, International Journal of 
Advanced Research in Computer and Communication 
Engineering (IJARCCE), Volume 6, Issue 9, pp 200-203, Oct 
2017 

[30] Vikramsingh R. Parihar, Transmission Line Multiple 
Fault Detection:  A Review and an Approach, International 
Journal of Current Engineering and Scientific Research 
(IJCESR), Volume 4, Issue 10 pp 1-7, Oct 2017 

[31] Vikramsingh R. Parihar, Regenerative Braking 
System for Energy Harvesting from Railways and Vehicles:  A 
Review and an Approach, International Journal of Innovative 
Research in Electrical,  Electronics, Instrumentation and 
Control Engineering (IJIREEICE), Volume 5, Issue 10, pp 18-
25, Oct 2017 

[32] Vikramsingh R. Parihar, RFID Based Student 
Attendance Management System: A Review and an Approach, 
International Advanced Research Journal in Science, 
Engineering and Technology (IARJSET), Volume 4, Issue 9, 
pp 262-265, Sept 2017 

[33] Vikramsingh R. Parihar, Distance Protection Problem 
in Series-Compensated Transmission Lines, International 
Journal of Advanced Trends in Technology, Management and 
Applied Science (IJATTMAS), Volume 3, Issue 10, pp 44-48, 
Oct 2017 

[34] Vikramsingh R. Parihar, Series-Compensated 
Transmission Line Problem in Distance Protection, 
International Journal of Electrical, Electronics and 
Communication Engineering (IJEECE), Volume 3, Issue 10, 
pp 1-9, Oct 2017 

[35] Vikramsingh R. Parihar, Series Compensated Line 
Protection using Artificial Neural Network, International 
Advanced Research Journal in Science, Engineering and 

Technology (IARJSET), Volume 4, Issue 10, pp 102-111, Oct 
2017 

[36] Vikramsingh R. Parihar, Protection Scheme of Fault 
Detection in High Voltage Transmission Line, International 
Journal of Advanced Trends in Technology, Management and 
Applied Science (IJATTMAS), Volume 3, Issue 11, pp 1-4, 
Nov 2017 

[37] Vikramsingh R. Parihar, IOT Based Communication 
Technology for High Voltage Transmission System, Journal of 
Electrical and Power System Engineering (MAT Journals), 
Volume 3, Issue 3, pp 1-6 , Nov 2017 

[38] Vikramsingh R. Parihar, Transmission Line 
Protection Analysis using STATCOM, International Journal of 
Advanced Trends in Technology, Management and Applied 
Science (IJATTMAS), Volume 3, Issue 11, pp 23-26, Nov 
2017 

[39] Vikramsingh R. Parihar, A Review on Transmission 
Line Fault Detection Techniques, International Journal of 
Advanced Trends in Technology, Management and Applied 
Science (IJATTMAS), Volume 3, Issue 11, pp 27-32, Nov 
2017 

[40] Vikramsingh R. Parihar, Transmission Line 
Protection using Distance Relays, International Journal of 
Electrical, Electronics and Communication Engineering 
(IJEECE), Volume 3, Issue 1, pp 1-15, Nov 2017 

[41] Vikramsingh R. Parihar,Protection of Power 
Transformers using Artificial Neural Network and Fuzzy logic, 
International Journal of Advanced Trends in Technology, 
Management and Applied Science (IJATTMAS), Volume 3, 
Issue 11, pp 72-79, Nov 2017 

[42] Vikramsingh R. Parihar, Control System Security: An 
Issue, Journal of Control System and Control Instrumentation 
(MAT Journals), Volume 3, Issue 3, pp 1-5 , Dec 2017 

[43] Vikramsingh R. Parihar, Resilient Designs of Control 
Systems Analysis and Review, Journal of Control System and 
Control Instrumentation (MAT Journals), Volume 3, Issue 3, 
pp 1-9 , Dec 2017 

[44] Vikramsingh R. Parihar,Industrial Control System 
Cyber Security: Review & Recommendations, Journal of 
Network Security Computer Networks (MAT Journals), 
Volume 3, Issue 3, pp 1-9 , Dec 2017 

[45] Vikramsingh R. Parihar,Operational Analysis of 
Infrared Gas Sensor, Journal of Instrumentation and Innovation 
Sciences  (MAT Journals), Volume 4, Issue 1, pp 1-5 , Dec 
2017 

[46] Vikramsingh R. Parihar, Automatic Fault Detection in 
Transmission Lines using GSM Technology, International 
Journal of Innovative Research in Electrical, Electronics, 
Instrumentation and Control Engineering (IJIREEICE), 
Volume 6, Issue 4, pp 90-95, April 2018 

[47] Vikramsingh R. Parihar, UPFC based distance relays 
for protection of transmission systems employing FACTS, 
International Journal of Advanced Engineering and 
Technology (IJAET), Volume 2, Issue 2, pp 4-7, May 2018 

[48] Vikramsingh R. Parihar, Power Substation Protection 
from Lightening Over voltages and Power Surges, 
International Journal of Innovative Research in Electrical, 
Electronics, Instrumentation and Control Engineering 
(IJIREEICE), Volume 6, Issue 6, pp 26-31, June 2018 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 08 Issue: 04 | April - 2024                         SJIF Rating: 8.448                                    ISSN: 2582-3930                                                                                                                                               

 

© 2024, IJSREM      | www.ijsrem.com                                                                                                                                         |        Page 7 

[49] Vikramsingh R. Parihar, An Overview of 
Transmission Line Fault Detection Techniques, International 
Journal of Innovative Research & Studies (IJIRS), Volume 8, 
Issue VII, pp 64-77, July-2018 

[50] Vikramsingh R. Parihar, Power Monitoring System 
Using Microcontroller for Optimum Power Utility in homes, 
Reinvention International: An International Journal of Thesis 
Projects and Dissertation, Volume 1, Issue 1, pp 96-112, Aug-
2018 

[51] Vikramsingh R. Parihar, Automatic Wireless Health 
Monitoring System, Reinvention International: An 
International Journal of Thesis Projects and Dissertation, 
Volume 1, Issue 1, pp 84-95, Aug-2019 

[52] Vikramsingh R. Parihar, Overview and an Approach 
for QR-Code Based Messaging and File Sharing on Android 
Platform in View of Security, Proceedings of the IEEE 2017 
International Conference on Computing Methodologies and 
Communication (ICCMC), July 2017 

[53] Vikramsingh R. Parihar, Line Trap and Artificial 
Intelligence Based Double Circuit Transmission Line Fault 
Classification, International Conference on Energy, 
Communication, Data Analytics and Soft Computing 
(ICECDS 2017), August 2017 

[54] Vikramsingh R. Parihar, Hybrid Power System with 
Integration of Wind, Battery and Solar PV System, IEEE 
International Conference on Power, Control, System and 
Instrumentation Engineering (ICPCSI), Sept 2017 

[55] Vikramsingh R. Parihar, A Novel System of Real 
Time Hand Tracking and Gesture Recognition, IEEE 
International Conference on Inventive Computing and 
Informatics (ICICI), Nov 2017.  

[56] Vikramsingh R. Parihar, Improving Power Quality of 
Induction Motors using Capacitor Bank, International Journal 
of Innovative Research in Electrical, Electronics, 
Instrumentation and Control Engineering (IJIREEICE), 
Volume 6, Issue 9, pp 37-45, Sept 2018 

[57] Vikramsingh R. Parihar, Power Generation from 
Exhaust Gases of Diesel Engines: An Overview and an 
Approach, International Advanced Research Journal in 
Science, Engineering and Technology (IARJSET), Volume 5, 
Issue 9, pp 66-74, Sept 2018 

[58] Vikramsingh R. Parihar, Power Quality Disturbance 
Eviction using SOM Neural Network, Journal of Recent 
Advances in Electronics and Communication Engineering, 
Volume 1, Issue 1, pp 1-15, Oct 2018 

[59]  Vikramsingh R. Parihar, Optimized Neural Network 
Based Classifier for Effective Classification of Power Quality 
Disturbances, Journal of Recent Advances in Electronics and 
Communication Engineering, Volume 1, Issue 1, pp 16-31, 
Oct 2018 

[60] Vikramsingh R. Parihar, A Review and an Approach 
of Water Pollution Indication using Arduino Uno, International 
Journal of Advanced Engineering Research and Science 
(IJAERS), Volume 5, Issue 10, pp 160-167, Oct- 2018 

[61] Vikramsingh R. Parihar, A Review and an Approach 
of Flying Electric Generators as Alternate Source of Energy, 
International Journal of Advanced Engineering Research and 
Science (IJAERS), Volume 5, Issue 10, pp 173-178, Oct- 2018 

[62] Vikramsingh R. Parihar, Automatic Overhead Water 
Tank Cleaning System: A Review and an Approach, 

International Journal of Advanced Engineering Research and 
Science (IJAERS), Volume 5, Issue 10, pp 185-194, Oct- 2018 

[63] Vikramsingh R. Parihar, Transmission Line 
Symmetrical Faults Protection System, Journal of Recent 
Advances in Electronics and Communication Engineering, 
Volume 1, Issue 1, pp 32-37, Oct 2018 

[64] Vikramsingh Parihar, Hamid Reza Boveiri, "Research 
Directions and Future Trends in Medical Image 
Segmentation," ICSES Transactions on Image Processing and 
Pattern Recognition, vol. 5, no. 2, pp. 1-3, Jun. 2019. 

[65] Vikramsingh R. Parihar, Two Way Wireless Mesh 
Network Data Sharing between ESP8266 without Internet, 
International Journal of Advanced Research in Computer and 
Communication Engineering (IJARCCE), Volume 8, Issue 8, 
pp 23-28, Aug 2019 

[66] Vikramsingh Parihar, Hamid Reza Boveiri, Image 
Segmentation: A Guide to Image Mining. ICSES Transactions 
on Image Processing and Pattern Recognition (ITIPPR), 
ICSES, pp. 1-250, 2018. DOI: 
10.31424/icses.itippr.2018.v4.n4 

[67] Altaf Shah, Vikram Parihar, "An Easy Approach to 
JAVA: Let's code" 

[68] Vikramsingh Parihar, Hamid Reza Boveiri, "A 
Survey and Comparative Analysis on Image Segmentation 
Techniques," in Image Segmentation: A Guide to Image 
Mining, 1st ed., ITIPPR: ICSES, 2018, pp. 1-15. 

[69] Vikramsingh Parihar, Roshani Nage, Atul Dahane, "A 
Novel Graph-based Image Mining Technique Using Weighted 
Substructure," in Image Segmentation: A Guide to Image 
Mining, 1st ed., ITIPPR: ICSES, 2018, pp. 16-25. 

[70] Vikramsingh Parihar, "Image Segmentation Based on 
Graph Theory and Threshold," in Image Segmentation: A 
Guide to Image Mining, 1st ed., ITIPPR: ICSES, 2018, pp. 61-
82. 

[71] Vikramsingh Parihar, Roshani Nage, Atul Dahane, "A 
Review and Comparative Analysis on Image Mining 
Techniques ," in Image Segmentation: A Guide to Image 
Mining, 1st ed., ITIPPR: ICSES, 2018, pp. 51-60. 

[72] Ashish R. Varma, Surbhi S. Kashyap, Vikramsingh 
Parihar, "Challenges in Cloud Computing and Big Data, and 
their Solution using Hadoop", Innovation, Opportunities and 
Challenges in Big Data, Eureka Publications, pp 63-74, 2019, 
ISBN 978-81-938863-0-4 

[73] Ashish R. Varma, Surbhi S. Kashyap, Vikramsingh 
Parihar, "Design and Implementation of 

[74] Optimum Replica Management in HDFS", 
Innovation, Opportunities and Challenges in Big Data, Eureka 
Publications, pp 100-133, 2019, ISBN 978-81-938863-0-4 

[75] Ashish R. Varma, Surbhi S. Kashyap, Vikramsingh 
Parihar, "Novel Approach for Providing High 

[76] Storage Efficiency in HDFS", Innovation, 
Opportunities and Challenges in Big Data, Eureka 
Publications, pp 139-155, 2019, ISBN 978-81-938863-0-4 

[77] Ashish R. Varma, Surbhi S. Kashyap, Vikramsingh 
Parihar, "Study of Different Approaches used In 
Heterogeneous Cluster to provide Higher Access and 
Consistency for Big Data", Innovation, Opportunities and 
Challenges in Big Data, Eureka Publications, pp 173-190, 
2019, ISBN 978-81-938863-0-4 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 08 Issue: 04 | April - 2024                         SJIF Rating: 8.448                                    ISSN: 2582-3930                                                                                                                                               

 

© 2024, IJSREM      | www.ijsrem.com                                                                                                                                         |        Page 8 

[78] Vikramsingh Parihar, Hamid Reza Boveiri, "A 
Survey and Comparative Analysis on Image Segmentation 
Techniques," in Image Segmentation: A Guide to Image 
Mining, 1st ed., ITIPPR: ICSES, 2018, pp. 1-15. 

[79] Vikramsingh Parihar, Roshani Nage, Atul Dahane, "A 
Novel Graph-based Image Mining Technique Using Weighted 
Substructure," in Image Segmentation: A Guide to Image 
Mining, 1st ed., ITIPPR: ICSES, 2018, pp. 16-25. 

[80] Vikramsingh Parihar, "Image Segmentation Based on 
Graph Theory and Threshold," in Image Segmentation: A 
Guide to Image Mining, 1st ed., ITIPPR: ICSES, 2018, pp. 61-
82. 

[81] Vikramsingh Parihar, Roshani Nage, Atul Dahane, "A 
Review and Comparative Analysis on Image Mining 
Techniques ," in Image Segmentation: A Guide to Image 
Mining, 1st ed., ITIPPR: ICSES, 2018, pp. 51-60. 

[82] Vikramsingh R. Parihar, “Wireless Communication 
Technology using Li-Fi”, International Journal of Advanced 
Research in Computer and Communication Engineering 
(IJARCCE), Vol. 8, Issue 9, pp. 38-41. September 2019,  

[83] Vikramsingh R. Parihar, Solar Power Tracking 
Device using  Embedded Systems, International Journal of 
Creative Research Thoughts (IJCRT), Volume 9, Issue 7, pp 
f388-f401, July 2021 

[84] Vikramsingh R. Parihar, Distance Calculation for 
Underground Cable Fault, International Journal of Creative 
Research Thoughts (IJCRT), Volume 9, Issue 7, pp f776-f796, 
July 2021 

 

BIOGRAPHIES 

 

Miss Harshada M. Raghuwanshi 

has pursued M.E. in Computer 

Science & Engineering from Sipna 

College of Engineering and 

Technology, Amravati in 2022. She 

has received the B.E degree from 

Sant Gadge Baba Amravati 

University, India, in 2020. She has 

granted work in her U.G. project B.E 

level entitled Air quality monitoring system using 

sensor. She has completed 8-month internship 

Vendorford technology Company as well as Internship 

in Java with Oracle (ISO 9001:2015 certified Company). 

She also had completed Mobile App development 

Internship with Orange Bytes. She has 1 year of 

teaching experience and 2 year of industrial 

experience.Her area of interests are Software Testing, 

Data Structure and Algorithms ,Operating system & 

Miss Harshada M. Raghuwanshi has pursued M.E. in 

Computer Science & Engineering from Sipna College of  

Engineering and Technology, Amravati in 2022. She has 

received the B.E degree from Sant Gadge Baba 

Amravati University, India, in 2020. She has granted 

work in her U.G. project B.E level entitled Air quality 

monitoring system using sensor. She has completed 8-

month internship Victoryford technology Company as 

well as Internship in Java with Oracle (ISO 9001:2015 

certified Company). She also had completed Mobile 

App development Internship with Orange Bytes. She has 

1 year of teaching experience and 2 year of industrial 

experience. Her area of interests are Software Testing, 

Data Structure and Algorithms & Operating system. 

 

 

Prof. Vikramsingh R. Parihar: 

He is an Assistant Professor in 

EE Dept., Prof Ram Meghe 

College of Engineering and 

Management, Badnera-Amravati 

having 13 years of experience. He 

has completed B.E in 2011 and 

M.E in 2014 from SGBAU. He is 

now pursuing Ph.D from 

RTMNU. He is editorial board 

member of more than 30 

prestigious and recognized 

journals and life member of ISTE, HKSME, ICSES, 

IJCSE, the IRED ENZ and IAENG. His domain of 

research includes Digital Image Processing and 

Artificial Intelligence and has contributed to research in 

a commendable way by publishing more than 60 

research papers in National/International Journals 

including 4 papers in IEEE Conferences. He has written 

8 book chapters and also authored 6 books. He has 1 

copyright under his name. He is specialized in subjects 

like ECA, SS, PE, OT, AI, PCS, BEE, EMI and EM. 

 

http://www.ijsrem.com/

