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Abstract. Big Data and its uses are widely used in many applications and
fields; artificial information, medical care, business, and much more. Big Data
sources are widely distributed and diverse. Therefore, it is essential to guarantee
that the data collected and processed is of the highest quality, to deal with this
large volume of data from different sources with caution and attention. Con-
sequently, the quality of Big Data must be fulfilled starting from the beginning;
data collection. This paper provides a viewpoint on the key Big Data collection
Quality Factors that need to be considered every time the data are captured,
generated, or created. This study proposes a quality model that can help create
and measure data collection methods and techniques. However, the quality
model is still introductory and needs to be further investigated.

Keywords: Big Data � Data collection � Data quality � Data collection quality �
Data collection quality model

1 Introduction

Collecting a huge amount of data about the business, health, or anything else. Then
analyze this huge amount of data will give a better understanding of the field and will
help in taking the right decisions and predictions. Therefore, Big Data plays a sig-
nificant role in life.

Big Data (BD) is a technological word for the large quantities of heterogeneous
data that are quickly generated and distributed, and for which traditional methods for
processing, analyzing, retrieving, storing, and visualizing such huge sets of data are
now unsuitable and insufficient. This can be seen in a variety of fields, including
sensor-generated data, social networking, and digital media uploading and down-
loading. Big Data can be structured, semi-structured, or unstructured.

The data in any system or application is a vital part. It can be collected from
different sources or created in many ways. So, the data must be correct, accurate, and
complete to get the maximum benefits out of it [1].

Data collection is the procedure of collecting, measuring, and analyzing accurate
insights for research using standard validated techniques. So, Data collection quality
becomes an essential part of any data processor data management. In the Big Data
period, data quality considerations and problems have already been addressed which
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need to be evaluated. The Big Data quality variables also include the factors focused on
the data itself and the management of Big Data and customer needs [2, 3].

However, the data source or data collection quality has not been questioned, dis-
cussed, and measured deeply in literature. In this research, we have proposed a quality
model to measure the data collection process.

In Sect. 2, some related work about data collection quality factors and models are
explored. In Sect. 3, a data collection quality models was proposed and finally in
Sect. 4 the conclusions and future direction of the research are highlighted.

2 Related Works

The data is a set of qualitative or quantitative variables, it can be in many different
forms and formats. Big Data is distinguished from any other data type by the 3V’s
dimensions; Volume, Velocity, and Variety [4]. The 3V’s of Big Data was also the start
of Big Data quality factors. Volk et al. [5] have summarized the quality issues that can
be raised by the 3 V’s of Big Data as: “Handling huge volumes of data in different
formats at high speeds while maintaining resiliency and data security, can be very
challenging”.

Big Data and apps are a problem of the consistency of Big Data. Any program that
uses it must ensure that data have high-quality requirements to deliver a good quality
system. Especially the factors of quality that take into account Big Data are the same as
for conventional sets of data. Furthermore, certain additional quality factors deal with
many of the facts, such as data management and repair [6].

The consistency factors of data have been debated by most researchers in past
studies. However, the data and Big Data have several common indicators of consis-
tency and vary in quality and calculation applications [7].

Data collection is one of the processes that are essentials in any data sets or Big
Data application. Big Data Accuracy, Completeness, Redundancy, Readability,
Accessibility Consistency, Trusts are the primary data and Big Data Quality Factors.
To fulfill the quality factor, every factor is connected to one or more quality parameters
or criteria. However, these factors have discussed the data quality from all perspectives;
the Data perspective, Management perspective, Processing, and Service perspective
[8].

The Big Data quality measurement is not only focused on data quality. Data
Quality Management (DQM) is also a quality challenge that must be considered [9],
which intersects with data collection in its aspects. DQM has five main aspects [10,
11]: People, Data Profiling, Defining Data Quality, Data Reporting, Data Repair.

Data creation may introduce a group of mistakes. This may be caused by human
influence such as typos, misunderstanding, or misrepresentation [12]. As well as data
collection tools and techniques [13].

To decrease their influence, several strategies have been applied. Those include
procedures to reduce possible causes of mistakes, such as better instructions or the
simplification of forms [12]. Heinrich et al. [14] have an application of rule sets and
statistical analyses. There metric makes it possible to regard laws with a unique
probability that are likely to be followed. The resulting metric values are likely to free
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the evaluated dataset from internal inconsistencies about the ambiguous rules and thus
provide a consistent understanding.

Savosin et al. [15] raised issues that edit Big Data professional sources without
authorization might cause them to shut down, although the information itself can be
used freely. Ordinary users will, on the other hand, offer a great deal of information
with a little pause in different fields of expertise. However, depending on the subject
and external factors such as the precise usage of sensor instruments, the distribution of
users in that region, etc., their efficiency and precision can vary.

Liu et al. [16] proposed a non-linear optimization programming model with
resource management constraints by creating a data-quality Petri net to catch the
mechanism by which the information system produces, spreads, and builds problems in
the data quality.

As seen from the literature there is a lack of a general model that deals with data
collection quality issues. The researchers only try to avoid or tolerate the data collection
or creation quality issues. In the next section, a proposed quality model for data
collection will be introduced. This model should help in preventing the data from being
collected in the wrong way and can help to produce clean, reusable Big Data sets.

3 The Proposed Data Collection Quality Model

The process of data collection is one of the basic stages in improving and developing
the quality of the data and the resulting information. The process of data collection is
not limited to specific areas, but it is used in many sectors such as Technology, Health
care, Engineering, and many others. Therefore, it is become an important step to make
sure that the collected data is not only correct but also of good quality. So, this stage
requires a lot of accuracy, time, effort, and sometimes cost but to obtain the highest
benefit and quality of data, there is a set of proposed conditions for application in the
data collection stage.

The proposed quality model for collecting data to be used in Big Data systems is
accumulative different quality models for data collection for different purposes.
Therefore, we hope this quality model can help any data collection applications that
collect data for any reason. The proposed quality model has 7 quality factors, as shown
in Table 1.

Reliability of the data source: the data must be correct, complete, and consistent,
and coherent with the 4c’s of data. A dependable source presents a well-researched and
well-supported hypothesis, claim, or discussion based on strong evidence [17]. Reli-
ability is a cornerstone in any quality model, since it is related to the correctness and
dependability.

Trustworthy: The data providers will not give the right data if they do not trust the
data recipient and they are not convinced about the purpose of data collection.
Therefore, it is important to work to build trust between the data providers (the first
part) and the data recipient (the second part). As a result of building trust; the effort,
time, and cost will be reduced [18]. It also considers the data legitimate and the data
provider must be aware of why the data is collected and how it will be used [19].
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Data Suitability: The data collected should be related to the purpose of the data use.
Collecting data from unrelated sources will produce a huge amount of unfitting data,
which increases the time, effort, and cost of data cleansing and analysis [20, 21]. If the
data is irrelevant then for sure the decisions that are made depending on it will be faulty
and misleading.

Data Preservation: The data should be ensured to be available, valid, and accessible
in the long run. Preserving efforts should ensure that the content is accurate, secure, and
accessible while maintaining its dignity, such as authentication, signing metadata for
the protection, assigning representation records, and ensuring appropriate data struc-
tures and file formats [22]. However, the data provider and the data recipient should
have an agreement about how long and where the data will be preserved. However, the
data can become outdated if it was kept for too long time. Therefore, the data
preservation should be correctly applied.

Data Integrity: The data must be secured and encrypted during data collection and
transmission. In some cases, the data is collected by a third party. Thus, the data must
be not accessible or readable by the third party and only the data recipient can decrypt
the data and read it. This means the data must keep its integrity from the source till the
last destination [23]. Data leak can cause many problems. Therefore, the data integrity
is one of the important quality factors that must be in any data quality model.

Rapid Data Collection: Real-time data (RTD) is the data that is delivered immedi-
ately after its collection. For navigation and tracking, real-time data is often used. Real-
time computation is usually used to process such data, but it can also be saved for
review later or offline [24]. Collecting huge amount of data needs to be fast to get the
most of the data needed in a short time. Otherwise, the system will take ages to collect
the data needs and that may effects its accuracy.

Data Reusability: The collected data should be understandable, renewable, and
composable. The process of cleaning and converting raw data before processing and
analysis are known as data preparation. It’s a crucial step before processing that usually
entails reformatting data, making data corrections, and merging data sets to enrich data.
For data professionals or business users, data preparation may be time-consuming, but

Table 1. Data collection quality factors

Quality factor Quality dimensions References

Reliability of the data
source

Correctness, completeness, consistent, coherent,
dependability

[17]

Trustworthy Accuracy, legitimate, intrinsic [18, 19]
Data suitability relevance, fitting, usefulness [20, 21]
Data preservation Availability, validity, accessibility [22]
Data integrity Security, privacy [23]
Rapid data collection Timelines [24]
Data reusability Understandable, renewable and composable [25–27]
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it is essential to place data in perspective to transform it into information and remove
prejudice caused by poor data quality. Standardizing data formats, enriching source
data, and/or eliminating outliers are all common steps in the data preparation phase.
Also, Data reuse refers to the practice of repurposing data for a different task or purpose
than it was created for. The use of suitable metadata schemas will help to describe
datasets and enable them to be reused over time [25].

4 Conclusions and Future Directions

Big Data is one of the quickest tools used in many applications nowadays. Data
inspires agriculture, healthy production, and a variety of market choices. Data quality
must be taken into account and assessed because bad decisions are based on low data
quality. In this research, a quality model for the data collection process was introduced.
The model has 7 quality factors that measure the data collection process. The factors
start with the reliability of the data source then the regulations of data collecting and
then the nature of the targeted data.

In the future, the model may be expanded and evaluated against other quality
models. It also may be applied in some experiments as well. Also, the quality model
can be used to produce Big Data area-specific data collection quality models.
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