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Keynote Lecture

Practice what you Preach & Believe in Yourself
Er. Anju Malla Pradhan,
Society of Nepalese Architects; and Founder Member of Women in Architecture, Nepal

BE HUMAN FIRST: Do onto others as you would want others to do onto you. Honesty,
openness and sincerity coupled with passion, dedication and a lot of hard work will lead to
reaping of benefits whatever the chosen field of work.
Education starts at home. Teach your children how to understand the basics and not just to read.
Even to this day and age this is seen to be happening in majority of circumstances in the schools
across the country, more so in the remote regions as compared to urban centers.
Theories of science and math are learnt by heart and poured out onto the answer sheets during
exams without having understood the concepts. Yes our education system is flawed to an extent,
but then again this very system has given birth to many a famous personnel in varying fields of
medicine, engineering, art and architecture, social sciences, creative fields and many more.
Looking into their life histories one comes across many common factors:
•
•
•
•

A passion and thirst for knowledge
Dedication towards society and affinity for the people
Hard work and the urge to move on despite hardships; they never gave up.
To contribute to mankind keeping in mind that the earth is also benefited.

One’s love for something unique that will benefit humankind and nature simultaneously, leads to
research oriented studies that in due time can lead to new inventions in varying fields.
The most positive impact that science can make in people’s life is having the capacity to save
lives and improve the overall life expectancy and health of an individual which has been proven
once again with this global pandemic we are facing today, with scientists all
over the world
working day and night to come out with a vaccine against COVID 19 so that we the common
people can resume our lives.
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CSR-01
Coffee Machine with Computer Vision
Saphal Pant
Uniglobe College, Kamaladi, Kathmandu, Nepal
E-mail: beatzsaphal@gmail.com

Computer Vision or CV is basically an aspect of Artificial Intelligence that gives machines
ability to see and understand things like we humans do. The goal of Computer Vision is to use
the observed image data to infer something about the world. Since it is a subset of Machine
Learning it involves the use of specialized methods and general machine learning algorithms.
The goal of Computer Vision is to understand the content of digital image. It is a feature in
present and future machines that will provide an ability to see/visualize objects and even make
decisions based on that.
The importance of computer vision is in the problems it can solve. It is one of the main
technologies that enable the digital world to interact with the physical world. Self Driving Cars
of today’s world makes the use of CV. Likewise, space architecture in Mars, a major project of
NASA will make a use of 3d printers with Computer Vision to print shelters for the astronauts
who will have to live there for years. Thus development of CV has and will serve as an essential
technology for the prosperity of mankind.
I started building Robots and automating my home 6-7 months ago. I built an Automated Coffee
Machine as my latest project. Now, I want to use the Computer Vision technology with my
coffee machine. This will make my machine capable to brew coffee according to our mood.
There are various methods using which we can train our machine to read our face and emotions.
One of them is to see the face colour. With the emotions the blood supply in our face changes.
Ultimately, the colour of our face changes and we can predict the emotions. Although this
method is effective for humans to perform, it is not much efficient when it comes to machines.
The other method which I will be using is by tracking the gaze location, gaze depression and
blink rates to determine fatigue levels in percentage. I will be programming the machine with a
if/else if statement to automate a coffee making process with ‘strongness’ based upon fatigue
level.
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Figure 1. The first version on the coffee machine I made a month ago.

Category: Computer Science and Robotics
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SERVO [Assistant Robot for Hospital]
Ronen Acharya
Marigold English Boarding School, Balkot Bhaktapur, Nepal
e-mail: ronenacharya68@gmail.com

SERVO is an assistant robot to be used at the different wards including the isolation wards of the
hospitals to deliver the medicines and food, measure the temperature and communicate with the
patients in real-time, and sanitize the peripherals. One of the benefits of implementing robot
SERVO is minimal physical contact. It can be operated with a phone easily without any prior
training. This device will be helpful for both providing and receiving end of the healthcare
service. Another big advantage of this project is its cost which is way cheaper than the robots we
import from any foreign companies. The healthcare workers have been in the frontline of the
COVID-19 pandemic since day one and Nepal being a developing nation lacks the skilled
manpower in this sector. With over 90000 affected healthcare workers worldwide1 and a high
rate of infections in Nepal, we can see that our frontline health workers of this COVID-19
pandemic are at extremely high risk. We cannot afford to lose our frontline fighters for this
pandemic. So, minimizing their contact with the infected people, and ensuring their safety should
be our work of utmost priority. Ensuring the safety of healthcare workers will potentially save a
lot of other lives in the future. The project involves the healthcare workers working during this
COVID-19 pandemic and works to ensure their safety by assuring minimal contact with the
COVID-19 infected patients, and people in isolation facilities. In conclusion, the main objective
of SERVO is to minimize the physical contact between people as much as possible so that
there’s little to none chance of virus transmission.

Figure 1. Prototype of SERVO Robot

References
1. https://www.euronews.com/2020/05/06/at-least-90-000-healthcare-workers-infected-by-covid19-says-nursing-group

Category: Computer Sciences and Robotics
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CSR-03
Anti-Rape System – A Wearable Smart Watch for Women Safety
Laxman Poudel
Kalika Manav Gyan Secondary School, Butwal
Email:coderlaxman@gmail.com

These days' rape cases are increasing rapidly, and women's safety is in threat. Nepal is a small
territory in terms of area, but rape cases are growing briskly. The Himalayan Times reported the
data by the National Crime Records Bureau unveiling six women being raped in Nepal every
day. Rape culture has become one of the significant issues in developing countries like Nepal
and has affected women's empowerment. It is estimated that approximately 35% of women
worldwide have experienced some form of sexual harassment in their lifetime. All human beings
are born free & equal in dignity & rights.This model's objective is to design and develop a
technology (Anti-rape system) to minimize rape cases. This replica employs the ability of IoT
that can trace the physical location of the victim. The model consists of a watch where all circuits
are integrated, and a button is placed in it. Whenever an individual presses the button system gets
activated & alert message is sent to the rescue team with the physical location of the sufferer.
Data communication takes place with the help of the GSM module fitted inside it. Emergency
squads are provided with the physical location of the sufferer with the help of a GPS module
integrated inside the watch. Neuro Stimulator will produce non-lethal electric shock to attackers
in emergencies during the assault.

Figure 1. Server station to receive alerts

Figure 2. Anti-rape watch

Category: Computer Science and Robotics
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CSR-04
Search and Rescue Robot
Sahara Sunuwar
Everest Public Academy, Bode,MadhyapurThimi Municipality, Nepal
e-mail: sunuwarraz12@gmail.com

One research shows that the two and a half million of people are disabled and displaced and over
millions of people are killed due to disaster every year.1 To recover the losses due to such
disaster, communities will take next twenty to thirty years. The introduction of unmanned search
and rescue devices can offer a valuable tool to save human lives and to speed up the search and
rescue process.2Search and Rescue robots are to be designed in such a way that they can rescue
the victims of natural and man-made disasters which can complete the tasks that humans cannot
do and had no desire. The proposed search and rescue robot can be used to collect the data and
information of unreachable areas and help to plan for a rescue operation in various disasters like
Earthquake, Landslide etc. The search and rescue robot not only collect the information but also
help in removing rubble, supplying medical treatments required and help in evacuation of the
humans.

References
1. Robin Murphy. (2015). Robin Murphy: These robots come to the rescue after a disaster | TED
Talk [MP4].Available from https://www.ted.com/talks/robin_murphy_these_robots_come_
2.

Geert De Cubber, et al (August 23, 2017). Introduction to the Use of Robotic Tools for Search
and Rescue, Search and Rescue Robotics - From Theory to Practice, IntechOpen, DOI:
10.5772/intechopen.69489. Available from: https://www.intechopen.com/books/search-andrescue-robotics-from-theory-to-practice/introduction-to-the-use-of-robotic-tools-for-search-andrescue

Category: Computer Sciences and Robotics
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Ambulance Drone
Deependra Joshi
Shree Saraswati Secondary School, Boradandi, Nepal
e-mail: dependrajoshi11@gmail.com

Many thousands of human are dying day to day due to the delay of ambulances reaching the
accident spot at the right time. So this prototype explains clearly about the emergent situation of
a drone reaching the accident scenario with various sensors. The usage of this technology
gradually decreases the fatal cases. It is used to save time and helps in patient’s survival. The
technology works such like different types of sensors are fitted to the health drone. When a
phone call is given to the prescribed given number, the operator thereby tracks the location and
the navigation of the place is tracked using global positioning System. The medical quadcopter
or drone arrives at the critical situation and various modes of parameters from the body are
measured. This prototype gives the information of the patient to the both hospital sources and the
nurses present in the normal ambulance. This flying medical drone reaches the spot before the
normal ambulance arrive the scene. It also measures the real time actual situation of the patient
and it helps in saving a life of a patient. The information regarding the patient’s health
parameters will be sent to concerned hospital staffs and to the respective staffs coming in the
ambulance. This helps the paramedics and the doctors to know about the patient’s condition
before arriving the spot. This medical drone acts as a tool kit which flies to various emergency
situation. Ambulance and the hospital team so that they will be ready to serve to the needs of the
patients. The proposed prototype model is used as a support the persons who need immediate
attention.

Category: Computer Science and Robotics
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Wild Life Observation Robot
Sandesh Dahal1, Istrella KC2
1,2

Everest Public Academy, Bode, Madhyapur Thimi Municipality, Nepal
email: 1dahalsandesh876@gmail.com, 2isrellakc45@gmail.com

Wildlife observers need to get a close footage of wild animals by getting into their habitats. It is
not always safe to get close to all wild animals. To help the wildlife observers we present this
wildlife observation robot with night vision capability. This robot can be operated wirelessly by
observer/operator using just the observer’s android phones. The robot also has a wireless camera
that sends footage stream wirelessly to the user computing devices such as phone or laptops.
With this robot wildlife observers can safely get close footage of wild animals by operating this
robotic vehicle from a safe distance. The drive control of the robot is made possible with the
wireless technology which shares the command from user’s phone to the robot system and
operates according to the command from user. With the motor mounted in a robot for camera
control user can change the direction of the camera angle to the desired one. This innovative
robotics system also helps in monitoring and taking a close footage of wildlife. Observation of
endangered species of plants and animals is made easy with this robot helping in taking care of
nature.
Category: Computer Science and Robotics
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Tree Planter Rover
Ritik Singh Kunwar
Nepal Police School, Dhangadhi, Kaliali,Nepal
e-mail: Ritikkunwar2015@gmail.com

Tree planter rover is an autonomous robot which plants trees. The main goal of designing such a
robot is to promote afforestation by planting trees. It plant tree on zone suffered by natural
disaster. Tree Planter Rover is also ecological. Not only because it plants trees, but also due to
being equipped with an electric motor unit it does not cause any environmental pollution. It plays
significant role to plant tree in the barren lands. It also helps in the promotion of horticulture by
making entrepreneur work easy and fast. With the Tree Planter Rover we can possibly “one day
500 Tree” campaign.

Figure 1. Sketch of Tree planter Rover

Category: Computer Science and Robotics
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Rice Planting Machine
Prajwal Singh
Stepping Stone English School, Dhangadhi, Kailai, Nepal
e-mail: singhprajwal373@gmail.com

The aim of this research is to develop a simple rice planter with a crank system for two lines; the
manufacturing costs are cheap and affordable, ergonomic, lighter and easy maintenance.
Agricultural activities are mostly found in rural areas and many land conditions are divided into
small plots, making it difficult to implement mechanized machinery, especially planting
machines of the field rice seedlings, this causes farmers to be reluctant to use these machines in
addition to expensive prices. The stages of fabrication include problem identification,
formulation and refinement of ideas, selection of draft concepts, analysis and creation of working
drawings, manufacturing of prototype tools, testing and refinement of manufactured prototype.

Figure 1. Rice Planting Machine

Category: Computer Science and Robotics
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"Speak-O-Speak" – Voice for those who never spoke
Niyoj Oli, Binod Upreti
Damak Public Library , Damak, Nepal
e-mail: oliniyoj20@gmail.com

According to the principle of freedom of speech, recognized under article 19 of the Universal
Declaration of Human Rights, everyone shall have the right to freedom of expression regardless
of their disability. But, there are many people who have idea but no means to express. Although
there are some ways to communicate like using sign languages but they are effective for a small
circle only. This problem can be solved by "Speak-O-Speak". "Speak-O-Speak" visualizes user
hand gestures and translates sign languages to voice in real time. It uses series of 5 flex sensors
and a gyroscope fitted inside a glove, which can measure the orientation and extent of bending of
individual fingers. Thus received data from sensors are transmitted to Arduino (a
microcontroller) which are then used to know the position of each finger which is compared with
the standard sign language and with some basics algorithms the user sign language is decoded.
Then it transmitted to Android mobile via. Bluetooth and our app installed in the user phone
reads the decoded character loud. The user can also use the inbuilt speaker if he/she wishes. And
all this will happen in fraction of seconds and user can speak independently. This technology will
use American Sign Language as standard sign language although custom signs can also be set
with the help of our App. Thus with the proper utilization of technology, we can change the
dependency of many people upon others just for speech. This will not only make them able to
speak but also interact like us, share their problem and feel the power of speech. In simple words,
FREEDOM OF SPEECH will be possible regardless of any disability and we can give speech to
those who never spoke. And truly this will revolutionize the way everyone sees dumb people.
References
1. United Nations, Universal Declaration of Human Rights, https://www.un.org/en/universal-declarationhuman-rights/

Category: Computer Science and Robotics
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AI powered cybersecuity: The need of the hour
Amit Timalsina, Visnu Neupane
Sanik Aawasiya Mahavidyalaya, Sallaghari, Bhaktapur, Nepal
Email: amittimalsina14@gmail.com

“AI is the new Electricity”

AI has the potential to bring that sort of industrial revolution in the near future that electricity
brought hundred years back. Automation requires computerization of industrial machines which
is being done currently throughout the world in this phase of revolution. Reports indicate a
shortage of approximately one million cybersecurity specialists throughout the world despite the
fact that all types of computer have certain vulnerabilities which are prone to be exploited by
crackers. This shows cybersecurity is the field that requires most use of AI in order to use AI in
other fields as every industrial machine is getting computerized. But with all this arrives several
questions which need answers. The paper aims to answer a few important ones- Is AI magic? Is
AI in cybersecurity magic? Why is it so difficult to revolutionize cybersecurity than any other
fields? In this paper, we research various algorithms and concepts of Machine Learning (ML)
used in fraud detection like Supervised Learning, Unsupervised Learning, Reinforcement
Learning etc., then suggest engines which use all these algorithms to detect technical threats like
malwares and botnets. Campaign Hunting, which is an AI engine used in threat detection, gives
an insight about the AI engines used in Threat detection and the outcomes of that engine. This
paper aims to explain the concepts of AI and AI in cybersecurity in a generalised way such that
even newbies can benefit out of it.
Keywords: AI cybersecurity, Threat-detection, Algorithms of ML, AI Engine

Category: Computer Science and Robotics
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CSR-11
Testing Internet applications – Terminology and Applicability in
remote areas
Avishek Poudel1, Amrit Regmi2
1

Valmiki Shiksha Sadan Secondary School, Chitwan, Nepal
2
Tri-Chandra Multiple Campus, Kathmandu, Nepal
e-mail: avishekp37@gmail.com

This research examines the applicability of internet in the field of vegetable marketing and
increase crop production specially directed to village/remote areas of Nepal. This project mainly
characterizes the establishment of internet cafe in various districts which will act as the
connecting link between farmers and the market by delivering their goods on time and of better
quality. Not only this, it will also aware the farmers about the marketing strategy and if any plant
is diagnosed with some diseases, they can directly ask for help from the agro- experts deployed
at the cyber café office. In order to diagnose and cure the disease in plants, a proper web
platform needs to be fabricated operated by agricultural professionals from round the world.
After the establishment of cyber café, farmers will be paid right amount of money for their goods
as there is just a bridge between farmers and the market. In the same way, for the maintenance of
crop cycle and balance the soil fertility, officers in internet cafe will check the quality of soil
frequently using modern equipments, maintain favorable climate and provide seed to the farmers
at the right time. As it is very toilsome for the farmers to look after their plants all the time,
internet café will ease their effort by installing cameras in a specified corner in order to observe
the growth of unwanted herbs, insects, diseases and finally we will be able to successfully revive
the plants at the right time. In a nutshell, provision of internet facility should be made easier in
all regions of Nepal and if we can do so, we can manage all these stuffs via online and will be
much more convenient for farmers to earn their livelihood.
Keywords: Internet cafe, marketing strategy, web platform, agriculture
Category: Computer Science and Robotics
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SAJHA BOOK
Shashi Raj Jha, Aayush Bhattarai
Xavier International College, Kathmandu, Nepal
E-mail: shashirajjha88@gmail.com

Mobile devices are becoming more important day by day and more popular too. By the fast
growing of technology mobile is also playing vital role. For the successful mobile app
development we need have to develop the app which is user interface and user friendly. By
keeping the whole theme we all entire team has started a work for the development of app called
"Sajha Book". As mobile devices are increasing as PC's and mobile devices are also functioning
as PC's. As the development of mobile it has replaced many more devices such as compass,
watch, calculator, radio, torch light and many more. One application that's falls into this category
is "Sajha Book" developed for the android phones. The main objective of "Sajha Book" is to
create the environment of having books to all the students and book lover who are not having the
book due to money crisis. The user not only can get the book, they can also donate the book or
can sell and buy the book. We are developing this app to create the environment of "Zero for
Environment" which means if you are not able to pay money for the book but you want to read it
then you can borrow book from us. The user can also donate the old book instead of selling.
Those users who will donate the book they will be our member. The user can also share the book
to the person who needed it and the receiver has to again return the book to its owner or to the
app. In this condition this app works as the medium for the sender and receiver.
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Teleoperated Robot
Arjun Dhakal1, Sajina Dhamala2
Everest Public Academy, Bode, MadhyapurThimi Municipality, Nepal
e-mail: 1arjundhakal790@gmail.com,2sajinadhamala305@gmail.com

Teleoperated robots are remotely controlled robots, which take the command from a human
operator and execute exactly as instructed. Teleoperated robots are mostly used in medical
surgeries and military operations as an industry graded robot. Teleoperated robots could also be
used for the mission critical systems such as surgeries which is easier as with teleoperated
robotic arms or tools due to their ability to reach the tightest places where human hands can’t
operate. In military operations, teleoperated robots help to gather Intel and perform dangerous
tasks like diffusing or moving an explosive. The proposed teleoperated robot as all terrain
unmanned grounded vehicle could be used to deliver the goods to different places.These
teleoperated robots is controlled by a joystick system made with Arduino microcontroller.The
control of the robot is made possible via internet connection made between the microcontroller
unit, a cloud service and a robot operator as a part of Internet of Things.

Category: Computer Science and Robotics

14

Fifth Young Scientists Summit (YSS) – 2020
August 1, 2020, Kathmandu, Nepal
CSR-14
Motor Imagery Classification using Deep Learning for low powered
devices
Rachin Kalakheti
Department of Computer Science, Hetauda School of Management, Hetauda, Nepal
e-mail: akalakhti@gmail.com

Motor Imagery classification is the process of classifying the mental simulation of a certain
human body action using the Electroencephalography (EEG) signals. Here, we will be
classifying hand and feet motor imagery tasks. This can come handy in providing natural
experience for hand prosthetics for amputees and neuro rehabilitation of paralyzed patients. It is
a widely anticipated application of Brain Computer Interface. The novel techniques tend to
overlook the computational efficiency which is an important factor for its practicality. Here, I
demonstrate a convolutional neural network and long short-term memory (CNN-LSTM) based
deep learning model that can classify motor imagery signals into 5 classes i.e. left hand, right
hand, both hands, both feet and rest.
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Smart Civil Helmet
Saugat Ghimire
Kathmandu Institute of Science and Technology, Kapan, Kathmandu
Email: saugatg189@gmail.com

Smart Civil Helmet is the project to modify the general helmet of the engineers and labours.
Taking to present aim this smart helmet can actually help our engineers and workers to get easily
located if they are in problem, this helmet can actually sense the temperature and send report
direct to the supervisor, so that the symptoms of COVID-19 can be identified. This helmet
consist of Location tracker, heat sensor, individual data recorder and other essential material.
This help to save the life of many worker who die due to unable tracking system of ours. To the
present context this helmet can help in not spreading the virus by keeping regular data of workers
and engineers. This could be the revolutionary change in the field to save life of our valuable
workers and engineer.

Figure 1. Smart Helmet
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Super Copter
Manish Sharma¹, Manisha Mehta 2, Rishikesh Sharma 3
Pentagon Int’l College, Tinkunee Kathmandu, Nepal
email: manish9824860722@gmail.com

Super Copter is both Offensive and Defensive type Robot. Internal Security Technology is used
in this robot. Environment and Conservation Technology are also used. Disaster Support
Technology is also used. This Robot can run on road and can also fly in the sky. Other types of
Technology are also used in this robot. For Defensive Technology Laser gun is used and 64
round firing guns are used which can fire bulled in all direction. Night vision is also used. For
Offensive Technology bomb detector and bomb disposal technologies are used. GPS tracking
system is also used for tracking the robot and for sending message and result calculated by
sensors. This robot can also jam the mobile phone network. Different types of sensors are used in
this robot. This robot can detect temperature, pressure, humidity and so on. Communication
system is also used for communicating from robot and to the pilot. WIFI and Bluetooth system is
used in for sending data and receiving command. This robot can run with mobile and remote.
This robot can detect flame too. Water spraying system is used in this robot to extinguish fire of
house and forest. Ambulance service is used for rescue purpose. Camera is also used for
recording the event and disposing bomb. This can send message, show result on the display, fight
other with LASER Gun, produce sound after every works and sensors working, can drop Granite
with Granite dropper, detect Moisture and flame, detect and dispose bomb, move in all direction,
spray water and acid, detect and absorb dust, smoke and gas, detect metal and magnet, calculate
temperature, pressure and humidity, sanitize people and things, measure earthquake and
vibration.
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Shopkeeper Robot
Prabesh Shrestha, Shova Sedhai
Triyog high school, Dhapasi, kathmandu, Nepal
email:creatorworld329@gmail.com,
Mentor’s email: techgirlnepal977@gmail.com

One of the main motives of the project is that the people in the community are not being careful
about the pandemic so as to make them aware. Always Love to do electronics and
mechatronics.it aims to help the community to fight COVID-19 by Physical distancing. It
appends one step towards the relationship between robots and humans.
It is a robot which uses Arduino to control its brain. We can wirelessly control it by Bluetooth,
WIFI or RF signal. It can also be controlled automatically by storing all the directions in an array
then executing them while it’s operating. For its locomotion we could use 4 motors which are
controlled by a dual motor driver. The motor driver is connected with the Arduino and the
Arduino is connected with Bluetooth module, module or WIFI module.Arduino is programmed
in C, python. It uses a display which can be connected with a raspberry pi. For security purposes
we can program it to generate a random code(one type password) in C, python which gets sent to
the customer and when the bot comes to the home the customer can enter the randomly generated
code, the robot compares with its generated code and delivers the product. It can open its front
lid with the help of two motors. One motor lifts the opening and one locks the opening. It can
have a wireless camera which the controller equips for the vision of the robot.
At last but not the least this kind of robot can be used not just in the food delivery system but
also in sectors like restaurant, in hospital,security and many more.

Figure 1. Model of conceptualized robot
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Li-Fi
Tanish Joshi, Jayash Raj Bhandari
Kathmandu Pragya Kunja School, Mid-Baneshwor, Nepal
E-mail: tanish.joshi.g6@gmail.com

Li-Fi is a wireless communication technology. It aims to provide people a connection through
network formed by the medium of light for the transmission of data, communication purposes,
etc in a very fast speed. It shows us clear result of transmission of information through photons
in safe and secure manner. It concludes us with another means to forms a wireless network
through light which is present in every household and big companies.

Figure 1. A simple example of audio information transmitting through light
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Autonomous Harvesting Systems for Ophiocordyceps sinensis
Nirajan Rimal, Sajan Malla Thakuri , Swaraj Sagar Pradhan*
Southwestern State College, Basundhara, Kathmandu, Nepal
E-mail: alanrimal123@gmail.com
E-mail: swarajsagarpradhan@gmail.com*

This project is focused on developing an autonomous system for the harvesting of caterpillar
fungus (Ophiocordyceps sinensis) also known as the black gold using a combination of carefully
planned robotic systems from the himalayas. The fungus, Ophiocordyceps sinensis is found
across the mountainous region at altitudes of ~3000-5000m. Many farmers try to harvest this
precious herb but challenges such as death from cold, sliping, avalanches etc. are some of the
many reasons that make this process very hard. Also being a rare, costly and very valuable herb,
other factors arising due to competition such as the risk of being attacked/ killed, looting makes
it a very dangerous and hard thing to do. However, due to its unique and beneficial qualities, it
has high demands in every market. Our solution to the problem is a series of planned activities
where a surveillance drone uses various mapping methods such as chemical and heat tracing to
track and find the exact areas where the fungus can be found. It then pinpoints them all and the
collected data is transferred to a harvester robot. Then, the harvester robot is sent to these
specific locations carried by a drone where the robot can collect these materials with higher
speed and accuracy maximizing yield capacities. This will significantly increase the total amount
of caterpillar fungus collected which can then be sold in the national markets, or can also be
exported. The process will increase the amount of material collected, as well as also will stop the
loss of life and make the region far more peaceful. The obtained revenue can instead be used to
improve infrastructure and basic facilities for the people of this area and give them far high
paying and skillful job opportunities and maintain a stable economy, especially considering the
fact that as of now the farmers who harvest this herb come from very poor economic
backgrounds.
Keywords: Ophiocordyceps sinensis, harvester, caterpillar fungus, heat tracing, chemical
tracing, mapping

Figure 1. Surveillance drone used for coordinate mapping and infrared thermography

20

Fifth Young Scientists Summit (YSS) – 2020
August 1, 2020, Kathmandu, Nepal
References
1. Swaraj Sagar Pradhan, Madan Khanal, Use of Micro Satellites for Global Connectivity,High
Speed Transmission & Data Analysis, Vol 2-Issue 5 (481-523) September - October 2019,
International Journal of Scientific Research and Engineering Development (IJSRED).
2. Uttam Babu Shrestha, Kamaljit S. Bawa, Economic contribution of Chinese caterpillar fungus
to the livelihoods of mountain communities in Nepal, Biological Conservation, Volume 177,
2014.
3. Uttam Babu Shrestha, Kamaljit S. Bawa, Trade, harvest, and conservation of caterpillar
fungus (Ophiocordyceps sinensis) in the Himalayas, Biological Conservation, Volume 159,
2013.
Category: Computer Science and Robotics

21

Fifth Young Scientists Summit (YSS) – 2020
August 1, 2020, Kathmandu, Nepal
ES-01
A Cleaning Campaign
Prajusa Sainju1, Rupak Khattri2, Ravi K.C2
Kathmandu University High School, Chaukot, Kavre, Nepal
Duke of Edinburgh’s International Award, Nepal
prajusasainju2772@gmail.com

Environment is a place where abiotic and biotic components live together. It is one of the most
important thing for humans to survive as it is home to all the living beings. Living in a polluted
environment is harmful for all the living beings as it affects their health. The main objectives of
this project was to aware people that they should also give more attention on cleaning their
environment and to implement the 3R in society i.e., to make people aware about how to dispose
and recycle different types of garbage, to aware people about using alternative resources instead
of non-renewable resources and to motivate people to clean their surroundings. Though we went
for the cleaning campaign the main problem was that there were no sufficient dustbins for
disposing the garbage and also people weren’t much co-operative. Overall, this cleaning
campaign was a success. We were able to convince people that they should clean their
surroundings. Living in a polluted environment is harmful to all the living beings so one should
be aware and clean their surroundings.
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Abstract of Air Pollution in Major Cities and Its Effect
Anushansa Maharjan
Sanskriti International School, Bhansar Marg, Teku, Kathmandu, Nepal
e-mail: anushansa2@gmail.com

This project will be about air pollution in major cities, its causes and its effects. The reason why I
chose this project is because air pollution is a type of pollution that isn’t as clearly visible as land
and water pollution nor is it as easy to clean. Air pollution kills about 7 million people yearly
worldwide. Since it is a very important topic that we should all be talking about I chose this
topic. For this project, I will be doing mostly research work online. I will also be comparing the
air quality before and during the lockdown and how it might be after the lockdown. I will be
listing out the main roots of air pollution and what we can do to decrease air pollution. I will also
be writing what we can do during times like this since some measures can’t be applied right now.

References
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Hybrid Electric Bike
Aayush Maan Chaudhary
Shree Saraswati Secondary School, Geta, Nepal
e-mail: Aayushmaan329@gmail.com

The project is about Hybrid Conversion of existing Petrol Engine Based Bikes. The aim of the
project is to replace the existing petrol motorbikes into Electric. This will result in the reduction
of petroleum products usage as well as importing of vehicles from Foreign Countries. Hence,
There will be reduction in Pollution and the price of vehicles will Reduce. As Nepal Is a UnderDeveloping country, it will be beneficiary for us to use Electric Bikes In Nepal.
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Plastic
RAJAN KSHEDAL
Kailali Multiple Campus, Dhangadhi-7, Kailali, Nepal
E-mail: rajankshedal123@gmail.com

Precious plastic is an open hardware plastic recycling project and is a type of open source digital
commons project. It relies on a series of machines and tools which grind, melt, and inject
recycled plastic, allowing for the creation of new products out of recycled plastic on a small
scale. The project allows individual consumers to set up "their own miniature recycling
company". Precious plastic aims to find renewed purpose for all non-recycled and non-toxic
plastics waste. Precious Plastic aims and promotes recycling the plastic rather than produce it.
Project PRECIOUS PLASTIC is not just a project; it is an invention because of the need of time.
The examples set by over use of plastic leads to Global warming, over production of CFC which
is causing the depletion of ozone layer as well as it triggers most of the skin diseases and even
cancer in humans. Recycling conserves the natural resources & the energy that would be
required to produce plastic from scratch, recycling old and waste products into new products
reduce the amount of waste that goes to the landfills, and recycling one ton of plastic can save
7.4 cubic yards of landfill space. This project helps to conserve environment and resources for
future as this recycling process almost lasts for about 1000 years (average time to decay plastic).

Figure 1: Precious Plastic Machines

Figure 2: Recycled Plastic Products from precious plastic
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Water Purifier
Anjolee Thapa
Bafal, Soltidobato, Kathmandu, Nepal
Email:anjoleethapa@gmail.com

We all know the importance of clean drinking water. Everyone must be linked with safe and
healthy drinking water. Water is a basic human necessity but a large group of the Nepalese
population is devoid of access to safe and adequate drinking water. Only a few people have
access to safe and clean drinking water. Those who belong to poor families have almost no
access to safe drinking water. The drinking water is still not safe and available everywhere in the
country. This is also because the surface of the groundwater of the Kathmandu valley is
deteriorating with natural and anthropogenic contaminations. The surface water is polluted by
industries and domestic waste. People in Terai Region still rely water from tube wells. Such
water contain sedimentary layers of sand, gravel carried by rivers and is extremely vulnerable.
The capital city of Kathmandu is estimated to produce 150 tons of waste daily and half of this is
dumped into rivers and 80% of the wastewater is generated by households. This causes diseases
like cholera, dysentery, Diarrhoea, Typhoid, etc. The children below the age of 5 are mostly
affected with an estimated 44,000 children dying every year in Nepal from water-borne diseases.
Seeing this major problem, I have decided to make a small device that is made up of two
medium containers and a water bottle containing cotton, charcoal, and some amount of sand.
This device converts the rainwater into edible and safe drinking water. The rain water comes
through the container which is placed upwards. The cottons, charcoals and sand absorb dirt and
makes the water purified. Then the materials inside the bottles will purify the water and after
some time, the water will get purified. It will be safe for drinking purpose. Rainwater can be used
as the raw material for this device. In this way, the rainwater can also be preserved and utilized
wisely. The water which comes after the whole purification process, its purity level can also be
measured through various water quality test equipments.
This project aims to help those groups of people especially in rural areas who are deprived of
safe drinking water. This project helps the people to utilize the rainwater or any water (which is
not so pure) and converts it to pure and safe drinking water. It would be better for people
especially in rural areas to use this device. I had decided to work with this kind of project
because I came across that many people in the rural areas do not have access to clean drinking
water. They are forced to drink unsafe water because they have no other choice. Large group of
people including adults till children are highly affected by waterborne diseases which may even
lead to death if not provided with proper health treatments on time. So my project aims to solve
that issue and it also helps to preserve rainwater.
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Air Pollution “Invisible Killer”
Nirjal Dahal, Shova Sedhai
Triyog High School, Dhapasi, Kathmandu, Nepal
e-mail: nirjaldahal2063@gmail.com
Mentor’s email: techgirlnepal977@gmail.com

Air is getting polluted day by day on earth. It causes various diseases like cardiovascular disease,
heart disease, cancer, etc. Among 180 countries, Nepal had the most polluted air in 2018 as
announced by Yale’s Environmental Performance Index (EPI). It is a topic of speculation in the
whole world. We have faced different kinds of health issues because of air pollution. So against
this invisible killer, this idea came which will help to alert the general public to be aware about
air pollution. Invisible killer as air pollution is a major problem. But to reduce it, we can plant
many trees, stop the use of plastics, use electric vehicles and induction cookers, and many more.
In Nepal, roads are not built properly due to which the dust particles pollute the air. By
innovating a technology, we can inform people about the quality of the air and about the health
issues caused by air pollution. We can make a device that shows the quality of air in the
surrounding environment. We can also add a sound system by which the people will be alerted to
wear masks and know the importance of health.
So, as Air Pollution is a devastating problem for our earth, we all should solve the problems by
the solutions. We should inform the people about the quality of the air and different diseases that
can be caused due to this and that prevention is better than cure. When people are informed, they
will start to minimize polluting the air. As a result, air pollution will be minimized and this
project will bring happiness in people’s life and health problems would be reduced by a lot as
well as they will be concerned about their life and environment as said prevention is better than
cure.
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Hydro Golem
Shubham Dhungana, Shova Sedhai
Triyog High School, Dhapasi Kathmandu, Nepal
e-mail: shubhamhamal824@gmail.com ,
Mentor’s email: techgirlnepal977@gmail.com

Nepal is one of the richest countries in natural water resources but the quality is not good in
many cases because it isn't tested. Many people are not getting good quality water so that's why
this project “Hydro Golem” is brought, which focuses on testing drinking water quality and
control delivery of water. According to WHO and UNICEF Nepal is in the 5th rank of worst
drinking water. If we drink that type of water we can face different health issues like typhoid.
Diarrhea and many more. This robot HydroGolem will reduce this problem and secures to
maintain the quality of drinking water. We can solve this type of problem by the use of
HydroGolem (water robot). In Hydro Golem we will keep a digital TDS (Total Dissolved Solids)
meter for water quality testing for drinking water and as well we can keep a filter in it which can
collect dust. By making Hydro Golem as a remote controller we can use it. The robot can give
real data updates by database through IOT(Internet of Things)Hence, the dam or pipes can be
controlled by the robot automatically. If we use this type of robots our country can be in most
clean drinking water countries instead of worst. We can have clean drinking water. It helps to
reduce diseases and people can be safe. We can know the quality of water and can be protected.
In the future we can use this robot to know to depth also and to know the pressure e.t.c. We have
so much fresh water and if we test and purify it we can supply our drinking water all over the
world from which we can be developed economically.
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Pyrolysis of Plastic: Burning Plastic to Save the World
Abhinav Gauli1, Swaraj Sagar Pradhan*2
1

Nightingale International Secondary school, Kupondole, Lalitpur, Nepal,
2
Southwestern State College, Basundhara, Kathmandu, Nepal,
Email: abhinavgauli@gmail.com
Email: swarajsagarpradhan@gmail.com *

Plastic is one of the most used materials in the world as of now. It is a hydrocarbon that is so
useful that one can find it anywhere and everywhere, but also, it is a very hazardous substance
for our earth and has largely contributed for the vast amounts of marine as well as land pollution,
the world is facing right now. Our project solves the age old problem of plastic, that is, it does
not degrade easily and even if it does, it takes hundreds of years to do so. The project uses a
chemical process called pyrolysis which when done within controlled conditions, generates 80%
petrol, 15% gas and 5% carbon black just using plastic. The rest amounts of pollution in petrol
are filtered out and/or saved using various other methods like carbon trapping and purification.
The main outcome of this project will be that, there are hundreds and thousands of tons of plastic
all over the earth’s land, seas and oceans, with this, we can bring the levels of plastic down to a
slim zero and also, while we are at it, earn profit through selling purified oil and other pollutant
products. The ultimate aim of the project is to create large scale pyrolysis industries to drastically
change and lower the amount of pollution caused by plastic while also providing the economy
with a boost.
Keywords: Pyrolysis, hydrocarbon, carbon trapping, plastic, purification, petrol.
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Synthesis and characterization of eco-friendly bio plastic from lowcost plant resources
Kunal Kewat, Roshan Jaiswal, Dharmendra Kumar Shah
Shree Durga Model Secondary school Kalaiya, Bara, Nepal.
Email-mukesh.nepal17@gmail.com

Alarming rate of environmental pollution caused by single-use plastics has necessitated the
search for developing sustainable yet, cost-effective alternatives. Our study aimed to develop bio
plastic films using combination of jackfruit waste flour and sago as a low-cost starch source.
Three composite bioplastic films were developed using starch mix with lemon extract and water
but with different cross-linkers: (1) PV (polylactic acid and crude palm oil), (2) AV (glycerol and
crude palm oil), (3) PAV (polylactic acid, glycerol and crude palm oil). The formulated films’
physical, chemical, mechanical and biological parameters were characterized. Biodegradability
of films was demonstrated through soil burial method and culturing of pure cultures of
microorganisms in minimal media by providing the film as carbon source. Bioplastic films
developed in this study using low-cost plant starch sources have displayed properties with
potential application in food packaging industry.

Reference:
https://link.springer.com/article/10.1007/s42452-019-1460-x
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Advanced Flood Management Prototype
Shivesh Shrestha
Nightingale Int’l Secondary School, Lalitpur, Nepal
Email : shresthashivesh45@gmail.com

We know, Nepal suffers from flood annually which has resulted in damaging infrastructures like
road, bridge and so on. It also cause to destroy habitats of different animals and brings
disturbance in the ecosystem, as well as 100s of people lose their lives which can be managed by
constructing advanced flood barriers which consist of reservoir tanks underneath followed by a
pipeline from where water gets supplied to the tanks. The flood barriers are made up of concrete
or masonry where the pipe holes are made at the upper part which lead the water to the reservoir
tanks in case of overflow.
Keywords: Flood, flood management.
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Management of Temple Waste
Saman Dahal1, Utsab luitel2
Matribhumi school, Lokanthali, Bhaktapur, Nepal
e-mail: samandahal88@gmail.com

The main aim of the work to separate temple waste and recycle it to reuse. Waste is unwanted
materials which have no use and are discarded by people. In Nepal large numbers of wastes are
generated by temples which can be recycled. The waste of temple includes flowers, fruit,
coconut shell and plastic bags. Flower and fruit can be decomposed for a period of 30 days at 30
℃ to form fertilizer. Bio fertilizer from flower can be used in land and garden. Coconut shells
can be crushed and use as construction material (strong natural brick) and as water absorption
material. Plastic bags can be recycled to make plastic material.
References
1. Jain, N. (2016). Waste management of temple floral offerings by vermin composting and its effect on
soil and plant growth. International Journal of Environmental & Agriculture Research, 2(7), 89-94.
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Diaper Next
Nishant Bhandari
Global College International, Baneshwor, Kathmandu
e-mail: nishant.20ns@gci.edu.np , besthowto66@gmail.com

Diaper next is modish diaper and brief system that notifies you or caregiver when diaper or brief
become wet or soiled. This is for the eldercare segment as well as for offspring up to 3 years.
Ageing and new born population is growing exponentially and many of them do not receive that
level of healthcare which can lead to skin irritation, pressure ulcers and many more diseases. As
monitoring infants or toddlers in real time is essential for their wellbeing, so for parent or nurses
knowing exactly when to change diaper in time is most important. The introduction to DIAPER
NEXT to this world will eventually decrease the diseases in infants and elderly peoples as well
as decrease the mortality rate. This will make an easy environment for caregiver of infants,
mentally and physically disabled persons and elderly citizens suffering from incontinences.

Reference:
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Automated Agri – life
Lucky Shah
Nepal Police Secondary Boarding School, Sanga, Kavre, Nepal
Email: sahlucky22@gmail.ocm

The project, Automated Agri-Life with a goal to have more production with less effort
by saving 30 to 90 percentage of land and 70 to 90 percentage of water which is a way to solve
the upcoming crisis problem of 2050 for the estimated problem of around 10 billion
people. This project is designed to bring automation in agriculture field. The project is based on
3R method of wastes i.e. Reduce, Reuse and Recycle. There are three sections in this
project namely: i) Vertical Farming ii) Animals farm and iii) Bio-Gas production. These
three sections are interrelated with each other. An armed robot in the farming section will
be made which can detect the condition of the plants and fruits. The robot will get designed in
such a way that it can identify the lacking in the plants and can supply it with appropriate
nutrients too. An artificial environment will be created to the plants for its growth. The animals
in the farm will be fed automatically by the robots. Then all the organic materials from it will be
transported to bio gas preparation chamber. By this task of the robots, biogas can move up to the
processing stage. The output will get connected through different other sources and will be
supplied to the respective consumers accordingly.
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Modern Technology and Life
Jibesh Shrestha
Triyog High School, Dhapasi, Kathmandu, Nepal
e-mail: jeevansth805@gmail.com

Over the years, computer technology, science and robotics has developed our world and made
daily lives easier. Modern technology has created many amazing tools and has made our life
easy. Computer technology, science and robotics can also be referred to as Modern technology.
This modern technology has made many multi-functional devices like the smartwatch,
smartphone, robots, computers, AI technology etc. The police officers who take the body
temperature of the vehicle drivers take a huge risk and the corona testers have to directly contact
the person suspected with coronavirus so by seeing this kind of problems in my nation I was
motivated to do this project with the topic Modern Technology and Life.
The development is becoming faster than ever before. With all of these revolutions, technology
has made our lives faster, better, and more fun and exciting.But something is lacking in
hospitals, hotels are not using the most advanced computers which are robots. So the main idea is
that the hospitals should keep robots that offer medicine, food, water etc to the corona suffering
patients at the right time. This will help both the medical staff and the patient by keeping them
far from coronavirus risk, they can keep robots which travels throughout the hospital disinfecting
the things by using sanitizer. The robots can help people maintain social distance in public places
like: shop, hospital, taxi/bus stand, railway station, airport etc. These are some of the main ideas
which can help the nation fight with coronavirus using modern technology and make our life
safer.
Technology has changed and will be changing every year, month, week, day, hour, minute,
second. It has made unbelievable advancements, but it’s also made important advancements in
safety when it comes to home security and medical devices.
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Mariglod is a herb used traditionally as a medicine for wound, burns, poor, eye sights, etc. Due
to adverse effect of synthetic repellent, they can be replaced by plant extract. The extract
(essential oil) of marigold flower can be prepared by placing the flowers of marigold in glass jar
filled with castor oil for three weeks. The obtained extract can be used as mosquito repellent.
Extaction with castor oil is more significant than clove oil. The main aim of the work is to make
organic mosquito repellent by using essential oil of marigold flower which donot harm us.
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The project Agricultural Automation with Internet of Things focuses on Urban Farming. Urban
Areas are getting filled with houses and are increasing rapidly. So, open spaces are lacking there.
Many of the houses in cities have flat roofs that are getting enough sunlight and rainfall but are
empty. So, this project aims to utilize that space for Rooftop Farming along with the Internet of
Things (IoT). The current food supply chain can break in the time of crisis as in this pandemic.
So, a local food supply system should be emphasized. This project focuses on producing and
selling food crops locally instead of on a larger scale. In this project, a greenhouse farm is built
on a rooftop. The greenhouse helps in controlling the temperature, humidity as well as the pests.
There are a soil moisture sensor and a soil temperature sensor that reads the values from the soil.
An automatic watering system is implemented to adjust the moisture and temperature of the soil
in need. Temperature sensors and humidity sensors are used to get environmental data. With this
data, the air conditioning system can be used to adjust to suitable temperature and humidity. The
amount of light in the system is measured using a photoresistor and automatic lighting is used
per the need for plants. All the sensor’s data will be sent through the Internet for real-time
display of values in a dashboard in other devices. This system automates various works that
need a person’s time and labor. The labor cost will be greatly reduced. Also, currently unused
space in the rooftop will be used advantageously. As this project aims at local production, more
opportunities will be created for local farmers and local housewives. People will get organic and
fresh crops grown in their local neighborhood.

Figure 1. Vegetables destroyed in Kaski Pokhara Municipality due to lack of distribution to
market
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Oncolytic virotherapy is an emerging method for the treatment of cancer which is done by the
use of replication competent viruses. Different viruses that attack the specific tumor cells but not
healthy cells have been identified and their utilization has been advanced in the field of genetic
engineering. Taking virus as a medicine and studying and researching about how this can be
benefitted is the best way to improvise different aspects of this field. Viruses are comparable to
drugs in many ways and they have been used for treatment of cancer and commonly known as
oncolytic viruses. For the treatment of cancer, oncolytic viruses were injected inside the tumor or
infected cells where the viruses replicated and the tumor lysis took place. The lysis ended up
with the destruction of tumor cells as well as the protection of other healthy cells. The treatment
through viruses have been successful in many cases and before the use of that the three phases of
test were taken to identify whether the viruses are viable for the treatment or not. Considering all
the pros and cons of oncolytic viruses, we can admit that they can be further used and researched
for the health purposes in an affordable amount.
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A proper balance of water in the soil is a must. My project consists of a soil moisture sensor that
will measure the moisture content of the soil. By knowing the water content of the soil, we will
know to water our plants when the soil is too dry. Besides that, when we water our plants we
don't measure how much to water- we end up watering either too much or too little. In my
project, a flow sensor is used to measure the flow of water and a relay to stop the flow after the
amount of water required by the plant has been supplied. This sensor, once installed, needs no
supervision. It checks the aridity of soil and allows only the optimum amount of water to pass
through. This reduces the workload of farmers.
To increase the efficiency further, a Drip irrigation system is used with the sensor which again
helps to save water and minerals. The automated microcontroller drip irrigation system is an
alternative to bore wells. A lot of water can be conserved if we adapt the automated drip
irrigation system.
Thousands of bore wells are dug every year for irrigation depleting groundwater levels in the
soil. To solve this problem, my project on an automated irrigation system combined with drip
irrigation comes into play. The water inlet in the drip irrigation system can be procured through
rainwater harvesting which will further help to save water. Nepal is an agricultural country
where 66 percent of the population directly engages in farming. My project on the automated
irrigation system, if implemented, can have a huge impact on agriculture and conservation of
water.

Figure 1. Automated Irrigation System Model
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Being a landlocked country, Nepal has faced a lot of disadvantages ranging from transportation,
trade, and seafood accessibility. Many Nepalese do not get a chance to taste seafood in their
entire lives. Few of the seafood restaurants in Nepal are high end and not affordable by general
public. Import is not a sustainable solution. Many marine creatures are not culturable outside of
their natural habitat. We are missing out a major source of income.
Cell based lab grown seafood could be the solution to this. It is fairly new advancement and very
few successful seafood industries are cell based today1. It is sustainable, free of cruelty, has
reduced food wastes and is efficient. This method helps to preserve the declining ocean biomass.
Seafood industry has a potential to replace staple protein industry in Nepal that are cruel and
unethical.
Method2
Stem cells and cell lines from marine creatures are isolated through physical
process(acquisition).To obtain high productivity ,muscle and fat stem cells are isolated. The
isolated cells requires cell growth medium like serum(extracted from animal blood),amino acids
(extracted from seeds ),fats ,mineral salts and sugars. Bioreactor is used for up-scaling the
growth. Inorder to ensure safety biocompatible scaffolding is used.
If there is any infection to the in-vitro tissues, growth of the tissues is stopped. Easily
distinguished , So can be safe. Whole meat is produced with no bones or skins that are waste.
With little
advancement in existing bio-technology in Nepal, the idea of growing sea foods in
Nepal can be executed.
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The motive of my work is to separate urea from urine. Urea is produced synthetically in industry
but is also found naturally in body fluids and urine of human beings. Human urine contains 9.3
g/L of urea generally. The urea from urine can be separated by making the 2 layers of urine
adding 2-Proponal, sodium chloride and potassium chloride. The bottom layer contains urea
along with water. The water can be separated by evaporation. In the context of Nepal, the urine
from public toilets can be used to extract urea. This is the simple and cheap method to extract
urea from urine.
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The objective is to explain the design and development of a pico-satellite AabiSpace 1.0 (or
CanSat), and its communication mechanism with its ground station. Like an artificial
environmental satellite, AabiSpace 1.0 will collect environmental data from an altitude and send
it to the ground station. AabiSpace 1.0 was developed by me to promote and foster innovation in
space technology and space robotics. The satellite is designed in cylindrical shape with
dimension 80 mm (diameter)*200 mm (height), and has a weight of ~300g. It establishes
communication with the ground station, and after receiving the commands from the ground
station, it sends the collected data to the ground station; the ground station then uses an
application and User Interface design to display the data graphically and make it legible for
technical/non-technical people.
Keywords: Satellite, Communication, data transmission, CanSat, telemetry, AabiSpace 1.0.

Figure 1. CanSat with its ground station.
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As the nonrenewable energy resources are decreasing, use of renewable resources for producing
electricity is increasing and one of it is use of Solar Panels. As the position of sun changes with
respect to the fixed solar panel, the maximum energy absorption is not achieved. For the efficient
usage of the solar energy the sun tracking solar panel are best suited as it tracks the sun with the
help of light dependent resistors and rotate the position of solar panel accordingly with the help
of servo motors to follow the Sun so that highest sunlight is occurring upon the solar panel at any
time of the day. The tracking mechanism yields more electricity than the stationary ones due to
increased direct exposure to solar rays and such increase are up to 25% depending upon the
geographic locations.1 With the additional use of parabolic dish concentrators, the efficiency of
solar panels could be increased.2The solar panel with sun tracking ability can be used to power
the traffic lights and streetlights of Nepal making them functioning in seasons. The main
objective of the Sun Tracking Solar Panel is to develop a low-cost sun tracking system which
could be attached to the small size solar panels being used in the households.
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This research paper demonstrates a cutting-edge assistive technology that is used to rehabilitate
patients with motor learning difficulties. These difficulties arise due to impairment in the wiring
of their motor organs with the brain. It explains about a new virtual reality software that can
solve the problem. Diagnosis of motor learning difficulties refers to the identification of motor
difficulty and rehabilitation means the ways of restoring to its default function. This paper
explains how virtual reality can be innovatively integrated to perform this processeffectively by
leveraging machine learning. Identifying one's motor learning difficulties often requires
evaluation by an expert. Rehabilitating one’s motor problems also requires clinical supervision.
The paper explains the methodology of automating the task of identification and rehabilitation of
motor learning difficulty so a patient can perform telerehabilitation without a need of a clinical
expert. This paper also explains the use of hand-tracking technology to analyze the hidden
patterns in the hand. Extrapolating those hand features, it can identify the motor problem the
patient is suffering from. The paper also elucidates the experiment performed with a group of
people(n=10) to compare the efficacy of virtual rehabilitation and traditional rehabilitation.My
research paper includes: measuring and classifying meaningful hand gestures, poses, and
behaviour, developing a machine learning model to identify by the motor problem, designing
virtual reality games to rehabilitate the motor difficulty, and measuring the effectiveness of the
virtual rehabilitation. The ultimate aim of this research paper is to propose a new paradigm shift
in the way we provide assistance to patients with motor disorders
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Today the whole world is being affected by the spread of the pandemic Novel Corona Virus
(COVID19) millions of people are being affected by this disease. So as the medicines have not
been prepared yet the most important and effective way of fighting against the disease is social
distancing. So, this device is very useful to make the people habituated to social distancing and
to keep the spread of these kinds of diseases under control. Nowadays, the cases of theft have
also been increasing in a rapid pace. This is because of poor security system. So, this device can
also be used for keeping advanced security system in homes, banks, etc. Thus, this device can be
used for multiple purposes.
Keywords: COVID19, social distancing, pandemic, advanced security system

Figure 1. Multipurpose Sensor
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The fan winding machine is electrical machine which is controlled by Arduino Mega. A high
torque, low rpm motor and mechanism to fill the coil into the stator of ceiling fan is used. This
machine is made because it is very difficult to fill the coil of wire into the stator by hands. It
consists a LCD Display (16 by 2) to display the function and helps to input number of turns and
a keypad to set the number of turns and operate the machine.
To program the machine a application named ARDUINO IDE is used. This machine is very
useful for those person who repair fans.I have made the prototype of this machineand I present in
my locality, 8 people said me to make this machine for them. I think it is the step to make robotic
industry in my country Nepal.
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With a lot of research and study still undergoing, tremendous hype has developed around
graphene as the material that will shape the future. Thus this study is objected to
understand what graphene is (nature, structure, properties and production), to explain the
fundamental physics behind its superlative properties (being only known two dimensional
material, best known conductor and material having highest sheer modulus till date) and to
explore some techniques to manipulate its properties to substantially improve current and
future technology. The study has resulted in illustrating the potential of graphene in solving
three major problems: emission control, quantum computing and space exploration. Firstly
the physics and technology behind using unique two dimensional structure of graphing to
amplify the electric double layer in ultra-capacitors to make them efficient for electric
vehicles replacing emissive internal combustion engine and non-durable Li-ion batteries
has been highlighted by the study. Then the physics and technology behind alterable nature
of graphene as both a superconductor and insulator due to ballistic conduction which makes
it favorable for development of ballistic transistors aiding the continuation of Moore's law
and quantum computing has been illustrated. Finally its mechanical properties for
development of durable spaceships, space elevators and other infrastructures have been
also discussed. In addition the ongoing research and studies requited to boost the
production and application graphene has been illustrated. Ultimately it has been concluded
that a lot of research and development is still perquisite to enter the age of graphene despite
of its promising potential.

Figure 1. Ultra-structure of grapheme.
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The universe began with a big bang. The mass bombarded out of big bang traveled distances
suiting the energy and assumed their places in the universe. Due to the classic gravitational force,
the masses started rotating around a heavier mass. With the time, the masses cooled and became
what we now know as “celestial” bodies or “heavenly” bodies. This accepted theory concludes
that all heavenly bodies we know today were created where they are now, in the same celestial
coordinate. But this is where we make a mistake. According to Hubble-Lemaitre’s law, the
universe is expanding which means every two heavenly body in the universe is moving away
from each other. Newtonian gravitational force weakens with the distance. With the expansion
resulting to decrease in gravitational force, the heavenly bodies created at the edge of a
gravitational pull system might have flown away linearly into the interstellar space. The earth
might have originally created in the Andromeda galaxy which was later shot into the milky way
galaxy. In this research, I attempt to prove that some of our accepted cosmological ideas are
wrong. I show how the correct one can unlock some of the mystery of the interstellar space. I
also show that the right one could help us to know about the density, gravity, atmosphere, and
many more thing about the far-away interstellar space.
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With the on-going Corona Virus Disease -2019 (COVID-19) pandemic, the use of face masks
and respirators are now more important and relevant than ever. According to the U.S. National
Institute for Occupational Safety and Health (NIOSH) specification, N95 (and Chinese-certified
KN95) masks should filter out at least 95 percent of particles of a certain size. There is a
misconception among people that masks only work like a net to capture particles and virus. But,
modern facemasks like the N95 have a lot of physics involved. The process of air filtration,
testing guidelines as well as the process of disinfecting N95 masks involves various principle and
theories of physics and chemistry. This project was aimed to help people better understand the
proper science behind facemasks and in turn encourage them to use masks.
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A barometer is a scientific instrument used to measure atmospheric pressure, also
called barometric pressure. The atmosphere is the layer of air wrapped around the Earth. That air
has a weight and presses against everything it touches as gravity pulls it to Earth and is known as
atmospheric pressure. This 3D model on barometer can be used to know the structure and the use
of barometer as well. It can be useful because it provides the knowledge about the method of
using the barometer. Barometer measures atmospheric pressure which is the indicator of weather.
In other words, the atmospheric pressure can be used for weather forecasting. So, barometer is
very much important because it measures atmospheric pressure which can be used in many
sectors including weather forecasting.

Key words: Barometer, atmospheric pressure, 3D model, indicator, weather.
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The idea behind the black hole is still vague and unknown to many of us and in this research, we
study about the black hole and the entropy also relating it to the surface area (area of its event
horizon). The purpose of this study is to investigate the entropy of a black hole in terms of the
theory of information relating it to the second law of thermodynamics.
The theory proposed by Bekenstein and Stephen Hawking regarding the entropy is taken into
consideration. Several topics such as Hawking radiation and holographic principle are also taken
into account to describe different beliefs and principles. Furthermore, examples are provided in
simple terms to easily understand the concept so that people with minimal knowledge can also
have a clear idea about it. In the end, It was found that the black hole’s entropy can also be
described in terms of other laws of thermodynamics and information.
.
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Energy crisis is going to be a huge challenge in the near future if the alternatives of fossil fuels
and other non-renewable sources are not found. In order to reduce world’s dependency on fossil
fuels as major source of energy, these days several researches are being carried out . Electricity
generated through solar energy using solar cells is the solution to potential future energy crisis.
More than 80% of commercially available solar panels uses crystalline PV cells that has energy
conversion efficiency of about 25%. The aim of this study is to provide a comprehensive review
of solar cells materials that can increase efficiency of solar cells. I have researched several
designs for solar cells that are cost effective for both domestic and industrial purpose. I studied
ongoing research projects on solar cell production and enhancing its efficiency. This study has
allowed me to determine that graphene based solar cell has very high efficiency with greater
carrier mobility. Graphene is a single layer (monolayer) of carbon atoms, tightly bound in a
hexagonal honeycomb lattice. Layers of graphene stacked on top of each other form graphite.
The separate layers of graphene in graphite are held together by van der Waals forces, which can
be overcome during exfoliation of graphene from graphite. Normally, band gap of graphene is
zero so it cannot be used as semiconductor device however if it is doped with certain hybrid
compound its band gap can be tuned and its carrier mobility drastically changes with different
level of doping.
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