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Figure 16: The timeline chart for the new cases in North America 

Anyone looks at the above chart, he will notice that North America is completely different from 

Asia and Europe, within the whole year the trend of the new cases was fluctuating in each month 

but is still in an uptrend. The reason of these fluctuations because the government measures were 

not active as the other country, especially in the United States of America due to the riots and US 

election campaigns. 

 

 

Figure 17: The timeline chart for the new cases in South America 



 
 

31 
 

 

The chart of South America looks the same as Asia, but with a small number of the new cases. 

There are 13 counties in the dataset, the highest number of new cases accounted for 2,206,025 in 

August with 169,694 cases as average for each country. In October the new cases decreased to 

1,615,791 by -27%. 

 

 

 

Figure 18: The timeline chart for the new cases in Africa and Oceania 

Africa and Oceania were the two least continents affected by the pandemic, the highest total 

number of new cases in Africa was 516,291 in July before it starts curving down and decrease the 

number of new cases to half.  

Oceania’s infection trend is moving in a horizontal line, the highest number of new cases accounted 

for 11,296 in August. 

 

 



 
 

32 
 

 

 

Figure 19: Monthly overview for the new cases in the continents. 

The second half of the year was the worst one for all the continents all over the world, especially 

in October and the first 10 days of November for Europe and September and October for Asia. 
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There are many reasons for the fluctuation of Covid19 cases in UAE, till march the number of the 

new cases was acceptable compared with the other countries. There was an inflation in the number 

of new cases in April and May, in the middle of March UAE started applying new measures, for 

instance, health screenings in airports and border crossings, closed the schools, visa restrictions, 

partial lockdown and social distance. The efficiency of the government measures appeared in June 

through August. The return of the social life, reopening the airports, reopening malls and cinemas 

and people allowed to come back to UAE, was a good reason for the increase in the number of 

new cases again. 

 

Figure 23: Stringency index in United Arab Emirates. 

At the beginning of the year, the stringency index was very low due to the normal situation in 

UAE, but starting from March the government started applying new measures to encounter the 

pandemic and its impact, therefore, the stringency index average reached 48.52% in that month. 

Since there were more new cases in April, the stringency was raised to the highest average 

accounted for 87.59, then the index started falling but the monthly number of the new cases also 
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Figure 26: The total number of Covid19 patients depend on their risk. 

There are 145 patients categorized as a high risk, and 69 of them are in two wards (Pediatrics and 

Urgent Care) accounted for about 36% of the total number. Whereas there are 50 patients 

categorized as a medium risk accounted for about 12%, and 116 cases as  low risk with 29% and  

the rest number as no risk. 

 

 

Figure 27: Number of patients depend on wearing mask or not. 

The above chart shows the number of staffs who wear the minimum requirements of protection 

either mask N95 or surgical mask, whether contact patients or not. There are about 21 staffs who 

did not wear masks as they did not contact patients directly, and there are 95 staffs who did not 

wear masks during their contact with the patients. The rest number of the staffs either wore an N95 

or surgical mask or wore both. 
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Figure 28: The risk level depends on distance and the relation between Gloves and Surgical Mask. 

The above chart shows how the risk level fluctuates between the number of staffs who wear gloves 

and surgical masks relying on the distance with the patients, whether they are wearing masks or 

not. Most of the staffs categorized as a high risk not wearing gloves within one meter accounted 

for 49, staff who contacted the patients within two meters accounted for 52, while all the staffs 

who wear both (gloves and mask) categorized have no risk.  

 

 

Figure 29: The risk level depends on distance and the relation between Surgical Mask and Eye Protection. 
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The above chart compared the staffs who wear surgical masks and Eye Protection relying on the 

distance with the patients, whether they are wearing a surgical mask or not. There are 99 staffs 

categorized as high risk with no surgical masks and eye protection compared to 40 staff who wear 

the surgical mask but no eye protection regardless of the distance. Again, staff who wear both have 

no risk. 

 

4.4.3 Data Importance Survey Dataset: 

The reason for creating this survey was to understand how risky is to use the tactile devices and 

tools according to the potential of infection transmission to the others, moreover, the gained values 

from using manual logbooks to collect the personal information from the visitors and why this data 

is collected. 

 

Figure 30: The business entities were involved in the survey. 

There were 162 entities participating in the survey, the top three entities are Education with about 

21 entities, other (undefined) with about 21 entities and the third one is Management accounted 

for 17 entities. 



 
 

41 
 

 

Figure 31: The distribution of the participated entities 

This is the distribution of entities between the public and private sectors, There are 83 public 

sectors and 80 private sectors, the most public entities are Management, Technology and Other 

entities, in contrast, Education, Financial/Banks, Healthcare and Insurance are the majority in the 

private entities. 

 

 

Figure 32: The question of the monthly size of the visitors. 
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The survey asked about the size of the visitors for each entity, it categorized the number of visitors 

into four levels, there 95 entities have about 1,000 visitors per month, 40 entities have up to 5,000 

visitors, and there are 11 entities have up to 10,000 and 16 entities exceed the 10,000 visitors per 

month. 

 

 

 

Figure 33: The question of taking attendance. 

There are three common ways of taking the attendance of the employee in each entity, which are 

almost tactile methods. About 51 entities using access cards, 98 entities using biometric access 

systems and 13 logbooks (Book/paper and pen). 
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Figure 34: The question of logging the visits in public and private sectors 

 

The above figure compared between the public and the private sectors, it found that 76,3% of the 

private sectors use the traditional logbook (Paper and pen) for logging the visitors accounted for 

61 entities, in contrast, there are about 49% public sectors which accounted for 40, using the same 

traditional way. Whereas 15 private entities using E-log (computers) and 33 entities in the public 

sectors use the same method. 
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Figure 35: The question elaborates how the entities handle the logbooks. 

 

The above pie chart shows that 107entities accounted for about 66% just collecting the visitors’ 

data only for security reasons, while 22% are analyzing this data for business growth, and 11.7% 

do not know why this information is collected. 
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Figure 36: The question of when the entities destroy the logbooks. 

It found that 26% of the entities destroy the visitors’ logbooks within the first years, and about 

41% destroy them after the first year, while only 24% keep the logbooks for more than three years. 

 

 

Figure 37: The question of linking the visitor’s info to their inquiries. 
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This question tried to understand what is the possibility of linking the visitors’ information in the 

logbooks with their inquiries they came for. It was found that 89 entities which accounted for 55% 

are not linking this information, whereas only 21% link them with the visitors’ information. 

 

 

Figure 38: The Question of targeting the logbooks information in the entity’s ads campaigns. 

When trying to understand how the entities involve the visitors in their ads, it was found about 

57% of the entities do not target the visitors’ information in the logbooks in their ads and promotion 

campaigns, and only 22% of them do that. 

 

 

Figure 39: The question of possibility of spreading the diseases from using traditional tools. 
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This question asked the participants about the possibility of spreading the diseases through using 

the traditional attendance tools such as papers, pens, biometric, access cards and buttons. The 

majority of the participants accounted for 80% either agree or strongly agree that these tools can 

transmit infection, and only 5% disagree with this possibility. 

 

 

Figure 40: The question of the possibility using manual collection of data in developing the entity. 

This is the last question of the survey, it asked what is the possibility of using data collected 

manually in developing the business of any entity and supporting its progress and growth. 77% 

either disagree or strongly disagree that it will not, while only 12% agree with the possibility. 
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4.5 Results: 

In this report, it was used three datasets to understand how society can be saved from diseases and 

infections and what impact of using masks and keep the distance among people, moreover, how 

the government measures can help in increasing and decreasing the infections and how collecting 

data in inappropriately could cause in losing very valuable information. Regarding the government 

measures for Covid19 as mentioned (“COVID-19 Government Measures Dataset | ACAPS,” n.d.), 

there five measures (Social Distance – Lockdown – Social moving restriction – Healthcare 

measures – economic metrics). 

In the first dataset, it showed how the government measures helped in increasing the stringency 

index in each country, how these metrics such as lockdown, quarantine and keep distance helped 

in reducing the number of new Covid19 cases. For instance, UAE data was used to zoom in on the 

impact of the pandemic from the beginning to the day of collecting this data on 10th Nov 2020. 

There were 4 lockdowns, 34 social moving restrictions, 9 social distance, 17 healthcare measures 

and 1 economic metric). The new cases in UAE were controlled from between March to August, 

then the number increased dramatically between September and October scoring the highest 

number of new cases in last month, as shown in (Figure 20: Covid19 scenario in GCC countries.), 

that increase was reasonable because of reducing the stringency index through re-opening the 

airports, malls and reactivating the social activities (Figure 23: Stringency index in United Arab 

Emirates.). 

The second dataset showed how risky is contacting positive covid19 patients with he consideration 

of wearing masks, gloves and keeping distance, as shown in (Figure 26: The total number of 

Covid19 patients depend on their risk.), moreover, it showed how wearing protection staff such as 

masks and gloves with the consideration the distance and help in specifying the risk level, as shown 

in (Figure 28: The risk level depends on distance and the relation between Gloves and Surgical 

Mask.). 

Finally, visualizing the Data Importance survey questions helped to find out how worst is using 

traditional and tactile tools could lead to infection transmission, as shown in (Figure 39: The 

question of possibility of spreading the diseases from using traditional tools.), whereas using 

logbooks could mitigate the opportunities of business success and losing the value of undigitized 
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data, as shown in (Figure 40: The question of the possibility using manual collection of data in 

developing the entity.).  

4.6 Risk prediction model: 

Working with these three datasets helped to get more insights and observations about the global 

pandemic and what metrics society should follow to reduce the impact, especially with the medical 

teams during the direct contact with positive Covid19 patients. Moreover, the dataset of the Data 

Importance survey ignited the innovation through finding a smart solution. 

Using the Danat Al Emarat hospital dataset will create a prediction model using a machine learning 

algorithm and deploy it on the webpage to be a risk prediction page available for all the medical 

team who directly contact positive Covid19 patients. 

 

4.6.1 Pre-modeling: 

The dataset was already cleaned in an early stage of this report, missing values were replaced and 

there are no outliers or duplicates were found. Therefore, the dataset is ready for the next steps 

toward modeling. 

 

4.6.2 One Hot Encoding: 

One Hot Encoding is one of the important steps that should be applied on any dataset, in this step 

the text values (string) would be converted into numeric since the machine learning algorithms do 

not recognize these characters. The figure below shows the shape of the dataset after it was 

converted using the One Hot Encoding technique. 



 
 

50 
 

 

Figure 41: One Hot Encoding 

 

4.6.3 Cross Validation: 

This step will evaluate the selected algorithms that would be applied to the dataset, Cross validation 

is a nice method to test these algorithms and get the best accuracy for several folds which will help 

to select the best two and compare between them. The Cross-Validation divided the dataset into 5-

fold (5 samples). Every time it tests 4 samples and holds one sample, it repeats the process five 

times and compares the accuracy for each fold to take the best.  

The following figure shows the steps and the results of five selected models. Based on that, The 

Random Forest and the Logistic Regression were chosen as the best models. 
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Figure 42: Cross Validation 

The Cross-Validation shows that the best two algorithms are Random Forest and Logistic 

Regression. 

 

4.6.4 Data split: 

Before running the two algorithms on the dataset, the dataset of Danat Al Emarat Hospital should 

be split into two sets, the train-set with 90% and the test-set with 10%. The train-set was increased 

because of the small size of the total dataset. 

 

Figure 43: Data split 

 

4.6.5 Modeling: 

Random Forest: 

Random Forest is an algorithm used by machine learning, it can be used to solve a supervised 

problem either classification or regression problems. It is commonly used to solve many problems. 

The “Forest” refers to the number of Decision Trees that will be used to test the dataset, then it 

will vote for the most frequent class. Random Forest can decide the number of trees and the depth 

size as arguments added to the setting of the algorithm. 
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Figure 44: The method of the Random Forest. 

 

Logistic Regression:  

Logistic Regression is another machine learning algorithm used to solve a classification problem, 

while the regression problems are solved by Linear Regression. Instead of finding the continuous 

value as the intercept of the x and y, the Logistic Regression classifies the class between 0 and 1. 

If the class was close to 0 then it is in that class, or if it is close to 1, then it is in that class. The 

logistic regression tests the accuracy depending on the maximum likelihood. 

 

Figure 45: The method of Logistic Regression. 
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The following figure shows the result of the two tested algorithms, the accuracy for the Random 

Forest was 87.88% and the accuracy of the Logistic Regression was the same too. 

 

Figure 46 : The accuracy comparison between Random Forest and Logistic Regression 

 

The figure above shows the comparison of the two models, Random Forest and Logistic 

Regression, both of them have the same accuracy. but Random Forest was selected because it can 

come over the overfitting. 

 

4.6.6 Model Tuning: 

In this step, the arguments of the selected model were modified to increase the accuracy, so 

changing the number of trees (n_estimators) to 50 trees, and set the depth of the tree to 10. As a 

result, it got an accuracy of 90.24%, which is better than the first Random Forest algorithm. 

 

Figure 47: Model Tuning 
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4.6.7 Model Deployment: 

After creating the model with the best accuracy, it became ready to be exported into a file with a 

pickle extension, which allows the file to be deployed for the local servers and cloud services, the 

following figure shows the expected page design where the model will be published. 

 

Figure 48: The prediction page design. 

 

4.7 Unified smart solution: 

The core smart solution for this capstone is creating a unified contactless app that will gather 

multiple services in one mobile app. This app is a data driven solution that will eliminate the usage 

of tactile and traditional tools and increase the contactless interaction among people and services. 

No more body contact or direct contact using hands, tactile devices, pens, logbooks and access 

cards. The app will help the entities to collect data about the users who are interested in interacting 

with them. Moreover, the entities will use this data to enhance their services and improve their 

business model through contacting more data analysis to extract new insights and opportunities. 
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4.7.1 Benefits: 

This unified contactless app will support many services, it can be used to achieve our daily 

commitments without using many different apps, one communication channel with targeted 

feedback and support.  

• Access card. 

• Staff attendance. 

• Monitoring and tracking the location visitors. 

• Queue system. 

• A real customer satisfaction indicator. 

• With fast access, users will authenticate themselves in milliseconds. 

• Multipurpose Security system. 

 

4.7.2 Users and Beneficiaries: 

The contactless app will be available to serve all beneficiaries and social segments such as: 

• Governments. 

• Public sectors. 

• Private sectors. 

• Educational entities. 

• People (entity’s visitor) 

• Residences and hotels. 

• Healthcare entities. 

 

4.7.3 App Functionality: 

Creating Account: Users will download the app from the mobile store, then will create a new 

account using their personal information, this information will be stored in the main database of 

the app. 
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User verification: The user should verify his email address and mobile number. 

Using the App: the user will use the app to register his presence inside any entity by passing his 

mobile device over the entity’s NFC tags or device. His information will be fetched into a sub 

database related to that entity. 

Entity’s NFC: It is either a tag or a device that will work as an identifier for the entity, it will 

define the entity, based on that, the main user information will be pulled from the main database 

into the entity sub database. 

Main Database: It is the place where all the users’ information will be stored. 

Entity Sub database: It is the place where the user information will be stored for the people who 

are interested in the entity services and interact with the entity’s NFC tags. 

Entity Dashboard and Interface: Each entity has its dashboard, it is the interface where the user 

information will be displayed. 

4.7.4 The Scenario Service Process:   

The user will start the app journey by downloading the unified contactless app from the mobile 

app store, then he will create his account (one-time process) and verify his email and mobile 

number. When the user visits any each entity support the unified app, he will pass his mobile 

device over the entity NFC, his information will be pulled from the main database of the app into 

the entity sub database and will be displayed in the entity dashboard. The entity will use this 

interface either to add more information about the user related to his needs or send messages and 

feedback to the user through the app, also it can evaluate its services that were provided to the 

user.  

The following three figures show the whole service process of app function. 

 
 

 
Mobile and NFC Communication  Operation System 

 

 
Cloud Service 
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Figure 49: The communication between the components 

 

 

Figure 50: The App’s service process diagram. 
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Figure 51: The entity dashboard (interface). 
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Chapter Five - Conclusion: 

 

 

5.1 Conclusion 

In summary of all work above, analyzing the three datasets help to prove very important facts 

about the relationship between the prevention procedures and the impact of pandemics or the 

spreading of any disease in the world. Moreover, it clarified how the social distance could help in 

reducing the number of new Covide19 cases around the world. 

The first dataset showed the importance of the stringency index which reflects the government 

measures were taken in each country to mitigate and tackle the impact of the pandemic by 

increasing the restrictions and the closures in the country and in contrast, the effectiveness of 

reducing these measures. The second dataset helped to find a new ML solution to predict the risk 

level for the medical staff in any healthcare entity. The third dataset was the fundamental one, 

which led to creating a smart data driven App solution. 

Finally, wasting data is one of the worst things that could destroy any business or limit the progress 

of any entity, and using traditional and tactile tools miss the opportunity of the entity to collect 

adequate and pure information about its client and business. 

 

5.2 Recommendations: 

The advantage of expecting the risk level will be utilized not only by the medical staff, but it can 

be expanded to involve other industrial fields by adding more medical history records and 

additional critical information. 

Building the second solution through using the unified contactless App will datafy the entities and 

convert them to data driven entities with the ability to manage every single information for their 

consumers and use all the analytical tools to improve their business and get new insight about their 

progress. 

 



 
 

60 
 

5.3 Future Work: 

Many works that should be done in the future to develop the solutions mentioned earlier in this 

project. First, increasing the data size will help to increase the accuracy of the model. Also adding 

more feature columns will enrich the dataset and expand the space of using this model. Second, 

allowing other entities to insert new records into the dataset will increase the size of the dataset. 

Third, to make sophisticated solutions, the machine learning model should be deployed in the 

cloud service and integrate with machine learning tools supporting the real-time analysis. 

Furthermore, it can add more new contactless services to the unified contactless mobile to support 

the direction of the government and its approaches in social protection and prevention procedures 

to increase healthcare consciousness and mitigate the diseases. Also, big data availability about 

the customers and the services provided will help to understand how the customers interact with 

these services and their satisfaction. 
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