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Abstract. The recent Covid-19 pandemic has shown that transportation has a
significant role in creating a healthy society. Human mobility can be tracked and
traced to map the spread of infectious diseases using screening, tracing, and
tracking methods through policies and applications. This momentum has
accelerated the massive application of technology, one of which is using Machine
Learning. Zakat also has an essential role during the pandemic quarantine policy.
The potential of the combination of Machine Learning, Zakat, and transportation
should now be increased to improve the Quality of Life to achieve a healthy
society. The intersection of these three topics was researched using data scraping
from the web dimension as one of the platforms that accommodates a collection
of research publications. Data is limited to abstracts of research results within the
last five years. Next, the data obtained was preprocessed, text-processed, and
analyzed using the FP-Growth Algorithm for Association Rule. Research
published so far shows that there is an intersection between Machine Learning,
Zakat, and Transportation to achieve a healthy society, even with varying
intersection probability values. Machine learning and transportation have the
most potent intersection with health, while zakat is still lower. The results of this
research can open up collaborative research topics between these domains. The
results of this research can also be used as suggestions for policy-making by
stakeholders to explore the existing potentials of various journals that have been
published.
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1 Introduction

The Covid-19 pandemic has taught us that transportation is essential in the health sector
[1]. The relationship between transportation and other fields is interesting to know. This
step is one way to measure the extent of cross-disciplinary research that has been carried
out. It is hoped that each research result will have great benefits. Cross-sector
collaboration is expected to produce even more significant benefits.
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1.1  Healthy Society

The Covid-19 pandemic has proven that a healthy society significantly impacts world
development in various sectors [2]. This issue often becomes a concern at every
opportunity in meetings between nations. Post-Covid-19 has become a momentum to
improve the health of society as an effort to achieve Sustainable Development Goals
(SDGs) and Quality of Life. Sustainable Development (SDGs) is a global call to
improve the lives of everyone, leaving no one behind by 2030 [3], [4]. The challenge
of building a healthy society requires collaboration from many lines. One step is to
explore the relationships between these sectors. Some interesting sectors in this
research are Transportation, Zakat, and Artificial Intelligence represented by Machine
Learning.

1.2 Machine Learning, Zakat, and Transportation

Interpretability in machine learning (ML) is critical for high-stakes decision making
and problem solving. There are many technical challenges in Machine Learning [5].
Machine Learning is a variety of tools for learning from data. Machine Learning can
be divided into four types, namely Supervised Learning, Unsupervised Learning,
Reinforcement Learning, and Semi-Supervised Learning [6]. Machine learning can be
used in many applications and has experienced significant changes in various
industries, such as technology, healthcare, economics, transportation and other fields.

The importance of zakat is shown in the Al-Quran surah Al Baqarah verse 48 which
reads, "Establish prayer, pay zakat and bow together with those who bow." Zakat is an
obligation for a Muslim who believes and has the ability to pay zakat. The results of
zakat collection have clear recipients. Al-Quran surah At Taubah verse 60 explains that
there are seven groups of zakat recipients. These groups are the poor, poor people, zakat
administrators, converts who are persuaded by their hearts to free slaves, people who
are in debt, for the cause of Allah and for those who are on their way.

An interesting part of the relationship between transportation and zakat is shown in
one of the groups entitled to receive zakat. Travelers or people who are on a journey
and no longer have provisions to get to their destination are one of the groups receiving
zakat. Zakat recipients are very closely related to human mobility and transportation.
This research tries to measure the extent of research involving zakat and transportation,
as well as machine learning and health.

1.3 Previous Condition

The relationship between transportation and health is closely related in various
publications, such as research on the role of transportation on health [3], transportation
on quality of life in urban areas [7], transportation challenges to reach health facilities
during the pandemic [8], and more research related to these two fields. A similar
relationship also applies between machine learning and health, such as machine
learning for dermatology [9], the intersection of machine learning with epidemiology
[10], and so on. Although not as much as transportation and machine learning,
relationships between zakat and health have also been found, such as pandemic
mitigation with zakat [11], economic recovery after a pandemic with zakat [12]. In stark
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contrast to these relationships, the intersection between transportation, machine
learning, and zakat is more difficult to trace. These three domains have their respective
roles to play in achieving a healthy society. At least domain intersection between the
three domains needs to be proven.

Methods for proving relationships include Cosine Similarity, Jaccard Similarity,
Dice's Similarity, Clustering, Classification, Collaborative Filtering, and Association
Rule. The Cosine Similarity, Jaccard Similarity, and Dice's Similarity methods compete
with the same goal of understanding the relationships of words with different
understandings [13], [14]. Text Clustering is used to group words based on patterns
found [15]. Text Classification technique for studying data sets by providing labels
[16]. Text Correlation is done by extracting words to compare their correlation [17].
Collaborative Filtering is used to select data according to the desired preferences [18].
The Association Rule was used in this research with the researcher's consideration of
more targeted measurements with a top-down approach to finding data patterns
compared to other methods.

2 Material and Methods

Data Collecting Data Preprocessing

¥
Data Scrapping ‘

¥

Data Transform  —»  Case Folding

v
Data Selection Data Filtering  |«—— Data Cleansing
Data Analytic Data Processing
v
Remap Binomial |« Numerical to Binomial | Tokenize |—»  Filtering Token
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FP-Growth »  Association Rules Stopwords [¢— Data Stemming

Fig. 1. The research method used in this study is divided into four stages. Data Collecting Stage,
Data Preprocessing Stage, Processing Stage, and Data Analytic Stage.

2.1  Data Collecting

The first step taken in this research was collecting data. The desired data target is
international journals within the last five years. The journal used is a free journal that
can be accessed by anyone via the internet. There are various methods for collecting
journal data on open internet sources, one of which is the Data Scrapping technique.

Data Scraping. Data scraping is a process of extracting data from other sources,
such as websites [19]. The source of the journal data was carried out from the
dimensions index, which is located at https://www.dimensions.ai/.
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Data Selection. The data that will be used in the mining process first undergoes an
attribute selection process because raw data has a variety of information and metadata
that are not all used [20]. Efforts to select information that is relevant and appropriate
to the research are carried out at this stage.

2.2 Data Preprocessing

Data attributes that have been pre-selected may have misunderstanding information
when processed. This is because the existing data is not equivalent or not well
identified. Preparing data before processing is one of the determinants for the results of
data processing later. The data preprocessing stages can be divided into data
transformation, case folding, data cleansing, and data filtering.

Data Transform. The process of converting data into another form according to the
processing method that will be applied. The data used in the data mining method is in
the form of text so that all data that still contains nominal amounts is completely
converted into text. This method is used to avoid differences in perception between
nominal and text [21].

Case Folding. The process of changing all data items to lowercase so that each
capitalized word has the same position as the other words. The final goal at this stage
is to maintain data consistency and uniformity [22].

Data Cleansing. The process of selecting inaccurate data, inconsistent data, and
irrelevant data. This process is carried out by deleting various characters or symbols
that have no meaning in the research [21].

Data Filtering. The process of selecting data according to what is needed. This
research limits the data used in journals that contain the words Transportation, Machine
Learning, and Zakat. Data that was previously very large is now reduced with the
advantage that the processing process is more focused and faster.

2.3 Data Processing

Data processing begins with deciphering each word in each existing sentence. This
stage takes the longest time compared to the other stages. The more rows of data that
are processed, the more words that must be parsed one by one. This stage can be divided
into Tokenization, Filtering, and Stemming.

Tokenization. The process of changing sentences in a document. The process
involves cutting each word into a token so that it can be analyzed [23]. The results
obtained are the distribution of words in each row of data.

Filtering. Procedure for translating and sorting a word that still contains foreign
words into a standard word [23]. This stage is also often known as Stopword Removal.
This section requires a wordlist or stoplist tool to identify words that are important and
words that are less important for analytical data. The words to be removed are in the
stop list, such as the words "and", "or", "in", "from", and so on.

Stemming. The procedure used to remove affixes in the form of prefixes and
suffixes in each word [23]. This process is to equalize the basic words used without
paying attention to the affixes attached. For example, changing words with affixes to
the words "healthy", "healthful", "healthier", "healthily", and "healthiest" to the basic
word "health".
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2.4 Data Analytic

The data is ready for analysis after the data processing stage is complete. This stage
aims to find meaning in the word patterns that have been successfully described. The
technique used at this stage is the Association Rule. This technique is a procedure-based
method approach that aims to find relationships between objects in a collection of data
sets [24]. The general form of using the Association Rule is to use LHS => RHS where
LHS and RHS are a set; during a transaction, the presence of RHS items also appears
in the transaction [25]. The rule for each item in the LHS to appear as an association is
usually expressed in equation (1).

(XY} => {Z} (support = 10%, confidence = 50%,) (1)

The reference used by [25] shows that support is the possibility of consumers buying
several products together. This calculation technique determines whether an item or
itemset is worthy of finding its confidence value. For example, from the entire
transaction process, what is the probability that items X and Y were purchased together.
This explanation can be shown in equations (2) and (3).

Support(4,B)= P (AN B) 2)

Support(A,B) = ( 3 transaction contains A and B) / ( 3
transaction) (3)

Confidence in the Association Rule is the number of possibilities that arise when
several products are purchased when one product is chosen before, for example, how
often product Y is chosen when the user chooses product X. This rule can be expressed
by equation (4).

Confidence= P (B | A) “4)

The Association Rule technique is often used to find product pairs to buy. This
research applies this approach to words that will appear together. The words specified
are Transportation, Machine Learning, Zakat, and Health. This approach is expected to
find intersections or non-intersections between these domains.

3 Result and Discussion

In line with the research methods that have been prepared, the research results can be
divided into Data Collecting, Data Preprocessing, Data Processing, and Data Analytics.
Each stage is carried out sequentially to produce an intersection conclusion between the
specified words.

3.1 Data Collecting

The process of data collection uses data scraping techniques for dimension-indexed
data sets. The built data set contains a collection of journal contents from various
sources in the last five years. The total Raw Data obtained was 44,360 rows of data.
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Some of the attributes found in the data scraping process include Publication ID, DOI,
Title, Abstract, Anthology title, PubYear, Volume, Issue, Pagination, Authors, Authors
Affiliations for Name of Research organization, Authors Affiliations for Country of
Research organization, Dimensions URL, Times cited, and Cited references. This
research chose the Abstract attribute to find the relationship between Machine
Learning, Transportation, and Zakat on Health. The results of taking a data set whose
attributes have been selected are shown in Table 1.

Table 1. Example of Data Selection for Abstract Attributes from the Raw Data obtained

Raw Abstract

1 Transportation disadvantage may have important implications for the health, well-
being, and quality of life of older adults. This study used the 2015 National Health
Aging Trends Study, a nationally representative study of Medicare beneficiaries aged
65 and over (N =7,498) ......

2 Although the Chinese government emphasizes the significance of public transportation
development and encourages green travel, no empirical study has examined whether
the expansion of public transportation facilitates the mitigation of carbon emissions.....

3.2  Data Preprocessing

This section carries out the data cleaning process from scrapping data that has been
taken previously. The stages in the data cleaning process include carrying out the
append all process for all data sets that have been collected, then carrying out the data
transformation process by changing the value from nominal to text value, and the final
step of the preprocessing process is carrying out the missing value process. The process
of missing values in the data set can be overcome by replacing or deleting words that
are not needed. Examples of preprocessing results are shown in Table 2.

Table 2. Example of Preprocessing Result

Raw Abstract

1 transportation disadvantage may have important implications for the health wellbeing
quality of life of older adults this study used the national health aging trends study a
nationally representative study of medicare beneficiaries aged over ........

2 although the chinese government emphasizes the significance of public transportation
development encourages green travel no empirical study has examined whether the
expansion of public transportation facilitates the migration of carbon emissions.......

3.3  Data Processing

Table 3 shows that the word health leads to the ten words that appear most frequently
in this study. Machine learning is in sixth and seventh place, while transportation is in
eighth place. The word zakat is far away at number 179. This means that zakat still
needs to be widely published and has a vast space for research exploration.
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Table 3. WordList Result

No Word Total Document N Word Total Document

Occurenc  Occurence o Occurence  Occurences
[ s

1 health 16135 7075 6 Learning 8122 3093

2 Study 9031 5048 7 Machine 7285 2939

3 Results 6251 4672 8 transportation 5173 2736

4 Data 10209 4543 9 Analysis 3703 2587

5 Methods 4937 3558 10 Care 6907 2474

The Machine Learning and Transportation journal has the closest relationship to the
health domain. Zakat journals tend to be further away from the health domain. Machine
Learning shows a more even distribution, which means it has a broader range of
research collaboration (see Fig. 2.)

. * -
IR 4 ‘. . . . *
AR, R IR I e o

earning, machine, tran
alth, learning, machine, transportation, zaka

=

learning machine transportation + zakat

Fig. 2. The word distribution diagram on WordList for machine, learning, transportation, and
zakat to the journal that contains health.

3.4  Data Analytic

The word descriptions resulting from data processing in the previous stage are
processed again to have more significant meaning. The data is reprocessed using the
FP-Growth algorithm from the Association Rule method. Association Rule results are

shown in Table 4.
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Table 4. Association Rule Result

Ro Premises Conclusion Support Confidence
W

1 Machine Learning 0,3213 0,9687
2 Transportation Health 0,2684 0,8692
3 learning, machine Health 0,2218 0,6902
4 Zakat Health 0,0205 0,8750
5 Transportation Learning 0,0062 0,0201
6 Transportation health, learning 0,0049 0,0157
7 Transportation Machine 0,0035 0,0113
8 learning, machine transportation 0,0029 0,0091
9 learning, machine, Health 0,0019 0,6538

transportation
11 health, zakat transportation 0,0007 0,0330
12 learning, machine Zakat 0,0001 0,0035
14 Zakat learning, machine 0,0001 0,0048
15 Zakat health, learning, 0,0001 0,0048
machine
16 health, zakat learning, machine 0,0001 0,0055

Each premise and its partners have at least a support and confidence value. When
we set a minimum support value limit in Table 4 with 10% and a minimum confidence
value limit of 50%, only the top three premise and conclusion pairs meet the criteria.
Machine and Learning are the words that appear most often together at 32% and are
most often used when the word Machine appears first at 96%.

The higher the support value, the higher the chance that the pair of words will be
used together in a study. The higher confidence value means that the words in the
conclusion attribute also exist in the journal with the premise attribute words. The
fundamental difference between support and confidence is the intersection probability,
where the premises appear simultaneously, while the conditional probability of
confidence appears if the condition of the first premise has occurred.
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Rule 84 (0.268 / 0.869) Rule 87 (0.321 / 0.920)

transportation

Rule 74 (0.222 / 0.635) DEEE

health
learning

Rule 76 (0.222 / 0.669)
Rule 67 (0.268 / 0.336)

Rule 86 (0.222/0.920)

Rule 88 (0.321 /0.969)

Fig. 3. The intersection of Machine Learning, Transportation, and Zakat on Health using the
Association Rule technique.

The results of the support and confidence measurements produce many rules. After
determining the minimum limit of 20%, several rules that are still available are shown
in Fig. 3. Seven rules indicate the intersections that appear.

Rule 87 and Rule 88. Machine and learning often appear together at 32%, and the
word machine appears followed by learning at 92%. The intersection between the
words machine and word learning has been very high in scientific publications in the
last five years.

Rule 84 and Rule 67. Rule 84 is the intersection between transportation and health
at 26.8%, and the appearance of the word transportation in health journals is 86.9%.
Rule 67 is the opposite of Rule 84, where the co-occurrence is 26.8%, and the
appearance of the word health in transportation journals is 33.6%.

Rule 74, Rule 76, and Rule 86. Rule 86 is the probability of the intersection of
health and machine, which is always followed by the word learning at 92%. Rules 74
and 76 are other variations between health, machine, and learning at 63.5% and 66.9%.
The probability of these three words appearing together is 22.2%.

The word zakat is not found at the intersection because the support and confidence
values are below 20%. This means that the word zakat only sometimes appears together
with the words Health, Transportation, or Machine Learning. Collaborative research on
zakat with transportation, health, and machine learning still has a broad scope for
exploration. Another meaning is that few publications are still related to the intersection
of zakat research with health, transportation, and machine learning.

4 Conclusion

Research collaboration between domains is needed to solve complex problems. This
research uses transportation, zakat, and machine learning domains as examples to
measure the probability of their intersection with health. The method used is the
Association Rule with the FP-Growth algorithm. The results of the Association Rule
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consist of support and confidence. Support measures the probability of intersection,
while confidence measures the conditional probability if one exists.

The three selected domains are found to have intersections with each other. The
words Machine and Learning most often appear together. The words transportation and
health have the next most significant intersection. The words Health and Machine
Learning are in third place. The word zakat does not indicate an intersection with a
minimum intersection limit of 20%. An intersection involving the word Zakat was only
found with a minimum intersection probability of 0.6%. This means collaborative
research with the zakat domain still has more excellent discovery space than other
domains, even though it does not have as many publication references as other domains.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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