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Abstract: COVID-19 outbreak is the biggest challenge in today’s world. It became a nightmare of this century 

not only for healthcare, specialist but also for governments, business circles, and many other professions. So far 

millions of humans have lost their life by being victim of this disease. To combat this pandemic, along with 

other sectors, computer scientist also came into this field. Leveraging progress of artificial intelligence, 

computer scientist played a great part to fight against COVID-19.  In this research we will present novel 

framework for investigating oxygen demand for COVID patient. In this technology framework we will use 

Artificial Neural Network (ANN) and big data to predict the oxygen demand of COVID patient. Result of this 

framework will help government sector to make decision regarding oxygen demand and supply.  Since India is 

country in the world currently that is suffering from oxygen unavailability, resulting in many deaths. We had 

chosen India as our case study, but our framework is generic that can be implemented in any partof the world. 

We believe our proposed framework will play a great part in combating this fatal outbreak. 
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I. Introduction 
History of mankind is filled with immense number of disasters. Most of these disasters are not man mad 

rather they belong to category of natural disasters, not only an accident is the cause of such kind of tragedy but 

also pandemics also disturbed mankind life in many ways. [1]. In the last decade mankind witnessed the worst 

emergence is a virus, that spreads across the borders and crosses, oceans, and continents, ultimately wrap up all 

over world, is named Corona Virus Dieses 2019 (COVID19). COVID-19 start from city of Wuhan, China in late 

2019, s and in current time it has been spread over 250 countries of the world. Millions of precious lives have 

been lost from this disease. Healthcare emergency has been set in almost all countries in the world. Although 

numerous vaccines have come in the field yet there is still no final cure of this disease has discovered. All 

governments and private health care organizations are struggling their best to battle against this curse. Since it is 

a respiratory disease, there comes a stage of this illness, where patient need oxygen to save their life. Due to 

huge number of patients, oxygen availability strictly needs to be made available. Recently some countries are 

suffering from short fall of oxygen, needed for COVID patients. In our research we will play our part to 

investigate oxygen demand by using cutting-edge technologies. oximeter is a device that is used to measure the 

ratio of oxygen in blood. Pulse oximeter has proven great beneficiary in detecting oxygen demand in an 

individual body.  

Data from Pulse oximeter can be sent to server through internet. To overcome this huge amount of data 

coming from millions of human’s bodies is difficult to handle from simple relational database management 

system. Big data come into field to handle needs of managing huge data. Big data is used to manage massive 

amount of data, since in our search huge amount of data needs to be handled, we will leverage big data features 

to store, process and output our data. Big data analytic as its name refer is field of study and analyze big data. 

After collecting humans body data, there comes the stage of processing this data to make useful decision. 

Thanks to Artificial Intelligence (AI), that gives us techniques of such a complex processing. There comes a 

narrow field AI that called machine learning. Machine learning algorithms are designed in such a way that they 

can train their self from the input data [2]. Machine learning have following categories. In supervised learning 

data is given and our goal is to apply find output from any algorithm. Most common type of supervised learning 

algorithms classes are classification and regression. In contract to supervised learning in unsupervised learning 

no clean dataset are available rather it predicts result based to pre-defined pattern. Reinforcement learning is 

different from both of above, as in reinforcement learning algorithm is designed in such a way that it learns from 

itself by its environment. In our research we will use Artificial neural network algorithm of machine learning to 

detect oxygen demand in current situation. This decision will send to government sector agencies so that they 

can take proactive measure to avoid shortfall of oxygen demand before time. If oxygen demand makes sure it 

can save many precious human lives. 

Since India is most effected country in the world that is suffering from oxygen shortfall, so we take India 

as use case. Social media and other news sources show that in India thousands of people are dying due to 

unavailability of oxygen.In remaining part of our paper, first we present In remaining part of our paper, first we 
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resent related work of technologies used in our framework, section III will present research methodology, 

section IV will describe research experiment and at the last we will have section of conclusion along with 

research direction for future work. 

 

II. Related work 
Biosurveillances a branch of healthcare that deals with detection and countermeasure of threats to human 

life. In this area of research harmful diseases, particularly, epidemics and pandemics are detected, and try to 

diminish threats to human life from such diseases [3]. Along with other bio informatics technologies, machine 

learning, big data analytics and natural language processes are the most common technologies uses in bio 

surveillances [4].To detect and controlling pantomimic outbreaks, they analyze, social media news, health care 

reports analysis and other current updates for draw attention to any pandemics before it outbreaks[5]. Blue Dot, 

A Canadian company, first detect COVID pandemics in early December 2019.[6, 7].Data from sources such as 

medical reports, satellite images, (rush near hospitals) and other sources are analyzed through big data 

analytics[8, 9].“Big Data” deals with massive amount of data sets, that are hard to process and analysis with 

traditional database management systems. The major properties of big data are usually referring to as three V, s, 

that is Velocity, Volume and Versatility. The term volume refers to huge amount of data to be stored and 

handled. Velocity, as its name suggest refers to speed of its input and output like how speedily data can be 

stored and retrieved. Variety is its feature of dealing with different nature of data sources. And finally, veracity 

is its ability of accuracy of data processing. “Big Data Analytics” is a name of technique in which big data is 

processed in such a way that it can be helpful to gather useful information [10 ]. 

Machine learning is most popular area of artificial intelligence in today’s word, Machine Learning is a branch 

of AI in which data set is trained in such a way that it can learn from its own experience. Neural Networks are branch 

of machine learning that deals with algorithms that work similarly as human neurons. Artificial Neural Network 

(ANN) are special kind of neural networks that have widely be used in epidemiological marvels.ANN works like 

human brain. Moreover, ANN is also used to predict pandemic peaks risk from this pandemic can be analyzed 

[11].Gohil[12] proposed a model, that applied ANN to predict number of recovered cases and death occurrence from 

that disease. Oximeter is widely adopted device in recent years, its purpose is to detect oxygen saturation level in 

human body [14-15]. This machine finds oxygen saturation level (SPO2) with zero harm level to human body. It can 

detect SPO2 level and can trigger in case of decreasing this level from threshold level. Wirz[16] presented a 

framework for detecting individuals SPO2 level to find that either they are suffering from COVID or not. In our 

best knowledge there is no single work that use Oximeter data to analyze oxygen demand. Also, ANN is used in 

forecasting patience number etc. as mentioned above but it is not being used with big data analytic to find 

oxygen demand in a city or a country. Hence, we proved that our work is novel, and no such work has been 

done earlier. In our next section we will provide our proposed model. 

 
III. Research methodology 

This section include framework that we proposed for detecting oxygen demand by using big data and 

ANN. We have phases of framework that is elaborated in next part of this section. 

 

A.  Data Input 

In our framework pulse oximeter will used as front-end device that will be attached in human body. To detect 

SPO2 ratio of an individual we will need following equipment’s 

- MAX30100_PulseOximeter 

- ESP8266WiFi.h 

- JHD 162A 16*2 LCD display 

- Arduino microprocessor 

- Connection wires 

 
Arduino is one of the most famous microprocessors used by electronic professionals. With help of 

Arduino, we can develop a program very easily, with help of its available libraries, without much prior 

knowledge of embedded system programming [19]. Arduino IDE is used for coding in C langue. This code will 

send reading of oximeter to our server using API. Fig 1 is describing prototype of pulse oximeter configuration 

with Arduino. 
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Fig 2: prototype of pulse oximeter [16] 

 
B. Data Normalization 

In this step values taken from earlier step will change to a common scale. This is necessary to make our 

dataset in such a form that we can process and apply algorithm on it. 

We will set values on linear scale rather than values of values on a linear scale level rather than different 

ranges. To make data normalize we will use term of min-max. Following formula is being used to scaling the 

data Y scaled =y - min(y) max(y) - min(y) [17].  

 
C.  Data alignment/aggregation: 

Data comes from different sources, that in our case are oximeters, are needed to merge in a single dataset. 

This step will lead us to final data set on which our algorithm work. We take care of timestamp of data to be 

stored. 

 

D. Data formulation: 

At this stage big data role starts to play its part. Since, our proposed mechanism will store substantial 

amount of data, it will need to formulate from big data tools and techniques. We will use MongoDB as big data 

management system tool. We will store the data come from user’s body sensors in form of collections in 

MongoDB. These collections will  

make a dataset from synthetic data generation in next stage. 

 
E. Synthetic data generation 

Data generated from above mentioned steps are now need to pretrain. For this purpose,  

Synthetic data needs to be generated. To generate synthetic data set we used TUTOR framework [18]. TUTOR 

framework generates synthetic data set by following three ways. 

 

- Multi-variant normal distribution: In this approach data comes from real data sources, in our case data comes 

from oximeters, are considered as normal  

- distributed for synthetic data. 

- Gaussian Mixture model:  In this model validation data set is used to obtained optimal GMM. 

- Kernel Density Estimation: In this approach synthetic data is generate by Calculating sum of kernels. 

 
E. Building a Knowledge Base 

In this step we will label data point. To build knowledge base we will use commonly used machine 

learning algorithms. We choose Random Forest (RF) and Decision Tree (DT) as algorithm to be used for 

generating knowledge base. 

 
F. Training synthetic data 

In this step we will train synthetic data. To achieve this, we pre-train the ANN model by using synthetic 

data generated in earlier Steps. Figure 2 is describing our proposed framework. 
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Fig.2. Our proposed framework 

 

In our next section we will present result of our experiment. 

 
IV. Experimental Result 

This section includes test bed to evaluate performance of after mentioned framework. In this analysis we 

make three ways of classification for the coherent describe earlier. Furthermore, we accomplish a study to 

analyses different use cases of detecting oxygen demands. To evaluate our model, we designed following 

different kind of metrics 

 True positive 

 False negative rate  

 False positive rate  

 

Under mentioned is detail of these metrices: 

 True positive (negative): This term will use to check accuracy of alert generated for oxygen short come. 

 False positive (negative): These metrics will used to determine ratio on which our experiment generate exact. 

 

These matrices will help to evaluate performance of our framework from different perspective. Test 

accuracy will determine overall accuracy of our framework. In general, it will be a ratio of accurate result of our 

experiment to the overall instances. For instance, in case we perform evaluation on 100 person, and 92 results 

are accurate, like they are suffering from oxygen shortfall, this shows 92 % test accuracy of our framework. 

False Positive ratio is defined as the ratio in wrong decisions i.e., person that is health and do not need oxygen to 

the number of right decisions. Same in case of false negative ratio will used to check on Which ratio our 

experiment provides wrong results. To compare performance of our model We performed ablation study. 

 
V. Conclusion and future work 

Outbreak of COVID-19 is a nightmare for humanity from last two years. A massive work has been done 

in detecting occurrence of this virus in human body. Computer science played a vital role for healthcare 

department with its cutting-edge technologies such as Artificial Intelligence, Big data etc.  In our research we 

point out a novel aspect in this research that is to determine oxygen demand for COVID-19 patients.  Numerous 

countries, particularly southeast Asian country India, is suffering oxygen short fall. In that research we proposed 

a framework to determine oxygen demand to help government agencies for making proactive measure for 

fulfilling oxygen demand. In this research we used data from human bodies with help of oximeter to assess that 

they need oxygen for healthy life. We use hybrid technologies like oximeter, big data analytics, and artificial 

neural network to sort out that Phenomena.  
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We believe that implementation of our proposed framework will facilitate Government to fulfill their 

oxygen demand. In future we are aiming to perform physical test of our proposed model so that it became near 

to real life. 
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