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Abstract

This research investigates methods to enhance multimodal route optimization in the maritime sector through the integration of
real-time traffic data and professionalism standards. Conducted by researchers and lecturers at the Maritime Institute, the
study involves 100 cadets predominantly studying multimodal transportation, logistics, and port management. The research
utilises qualitative methods to explore cadets' perspectives on route optimization and professionalism in the industry. Findings
reveal a recognition of the significance of real-time traffic data for informed routing decisions, along with an emphasis on
compliance with international standards, training, and ethical considerations. Furthermore, cadets perceive machine learning
algorithms as effective tools to address the complexities of route optimization. These insights contribute to advancing
knowledge in transportation management and education, highlighting the importance of integrating real-time data and

professionalism in enhancing route optimization practices.
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1. Introduction

The maritime industry stands as a vital pillar in global
trade, serving as the cornerstone for the movement of
goods and fostering economic growth [1], [2]. Within
this dynamic  sector, efficient transportation
management plays a pivotal role in ensuring the
seamless flow of goods across various modes of
transport. However, with the increasing complexities
and challenges faced by the port and shipping industry,
there arises a pressing need for innovative solutions to
enhance route optimization and streamline operations.
In response to this demand, the research, conducted by
researchers and lecturers at the Maritime Institute,
delves into the realm of multimodal transportation to
explore avenues for improving route optimization
through the integration of real-time traffic data and
machine learning algorithms [3].

The foundation of the research lies in the recognition of
the multifaceted nature of transportation management,
encompassing diverse facets such as logistics, safety,
and port management [4]. As experts in these fields, the
aim is to contribute to the advancement of knowledge
and practices in transportation management and
education. The research targets 100 cadets enrolled at

the maritime institute, representing the future workforce
of the port and shipping industry [5], [6]. These cadets
are predominantly immersed in the study of multimodal
transportation, logistics, transportation safety, and port
and shipping management, thereby providing a valuable
perspective on the challenges and opportunities present
in the industry.

The primary objective of the research is twofold.
Firstly, we seek to investigate the current state of route
optimization practices in the port and shipping industry,
focusing on the utilization of real-time traffic data and
machine learning techniques. By conducting qualitative
research and descriptive analysis, we aim to gain a
comprehensive understanding of the perspectives and
challenges faced by cadets in optimizing routes within
the dynamic environment of the maritime sector [7], [8].
Secondly, the research endeavours to propose
innovative strategies and solutions for enhancing route
optimization through the integration of real-time traffic
data and machine learning algorithms. By bridging the
gap between theoretical knowledge and practical
application, we aspire to equip future industry
professionals with the tools and insights needed to
navigate the complexities of  transportation
management effectively.
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In undertaking this research, we acknowledge the
existing gap in the literature concerning the integration
of real-time traffic data and machine learning in
multimodal route optimization within the port and
shipping industry [9], [10]. While previous studies have
explored various aspects of transportation management,
including route optimization and predictive analytics,
few have delved into the synergistic potential of real-
time traffic data and machine learning algorithms in
addressing the unique challenges faced by the maritime
sector. Therefore, the research seeks to fill this void by
offering a holistic examination of the opportunities and
challenges  associated with  leveraging these
technologies to enhance route optimization in the port
and shipping industry [11]-[13].

The research represents a concerted effort to address the
pressing need for innovative solutions in transportation
management. By harnessing the power of real-time
traffic data and machine learning algorithms, we aspire
to revolutionize route optimization practices within the
port and shipping industry [4]. Through the
collaboration with cadets at the maritime institute, we
aim to bridge the gap between academia and industry,
fostering a culture of innovation and excellence in
transportation management.

The literature on transportation management in the
maritime industry underscores the critical importance
of route optimization in ensuring the efficient
movement of goods and enhancing overall operational
performance. Route optimization involves the strategic
planning of transportation routes to minimize costs,
reduce travel time, and enhance resource utilization.
Within the context of the port and shipping industry,
route optimization is particularly complex due to the
diverse modes of transport involved, including road,
rail, sea, and air. Consequently, there is a growing need
for innovative solutions to address the challenges
associated with route optimization and improve the
efficiency of transportation operations.

One of the key areas of focus in transportation
management literature is the integration of real-time
traffic data in route optimization. Real-time traffic data
provides up-to-date information on traffic conditions,
road closures, and other relevant factors that can impact
transportation routes. By incorporating real-time traffic
data into route optimization algorithms, transportation
managers can make more informed decisions and adapt
routes in real-time to avoid delays and congestion.
Studies have shown that the integration of real-time
traffic data can lead to significant improvements in
route efficiency, cost savings, and customer
satisfaction.

Another emerging trend in transportation management
literature is the use of machine learning algorithms in
route optimization. Machine learning algorithms have
the ability to analyze large volumes of data and identify

patterns and trends that may not be apparent to human
analysts. By leveraging machine learning algorithms,
transportation managers can develop more accurate and
efficient route optimization strategies [8], [10], [12].
Studies have shown that machine learning algorithms
can outperform traditional optimization methods in
terms of route efficiency and cost savings, particularly
in dynamic and uncertain environments.

Despite the potential benefits of integrating real-time
traffic data and machine learning algorithms in route
optimization, there are several challenges that need to
be addressed. One of the main challenges is the
availability and quality of data. Real-time traffic data is
often fragmented and inconsistent, making it difficult to
develop reliable optimization algorithms. Additionally,
machine learning algorithms require large amounts of
training data to achieve optimal performance, which
may be difficult to obtain in the transportation context.
Furthermore, there are ethical and privacy concerns
associated with the use of real-time traffic data and
machine learning algorithms, particularly regarding the
collection and use of personal information.

The literature on transportation management highlights
the importance of route optimization in the port and
shipping industry and the potential benefits of
integrating real-time traffic data and machine learning
algorithms in this process. While there are challenges to
overcome, the use of these technologies has the
potential to revolutionize route optimization practices
and improve the efficiency of transportation operations.
Further research is needed to explore the full potential
of these technologies and develop practical solutions to
address the challenges associated with their
implementation in the maritime sector.

2. Research Methods

The research methodology adopted for this study on
enhancing multimodal route optimization in the port
and shipping industry through the integration of real-
time traffic data and machine learning is designed to
provide a comprehensive and insightful analysis [14],
[15]. The methodology is structured to ensure the
collection of reliable and relevant data, the application
of robust analytical techniques, and the generation of

meaningful insights that can contribute to the
advancement of knowledge in transportation
management.

The research will primarily utilize a qualitative
approach, supplemented by descriptive analysis, to
explore the perspectives and challenges faced by cadets
studying multimodal transportation. This approach is
deemed appropriate as it allows for a deep and nuanced
understanding of the complexities and dynamics of
route optimization in the maritime sector. Qualitative
methods such as interviews and document analysis will
be employed to gather data from the cadets, focusing on
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their experiences, perceptions, and insights related to
route optimization and the use of real-time traffic data
and machine learning [16], [17].

The sample population for this research comprises 100
cadets enrolled at the maritime institute, representing a
diverse range of backgrounds and experiences in
multimodal transportation, logistics, transportation
safety, and port and shipping management [14], [18].
The selection of cadets as the study participants is
strategic, as they are future industry professionals who
can provide valuable insights into the challenges and
opportunities present in the industry.

Data collection will be conducted through semi-
structured interviews with the cadets, allowing for in-
depth exploration of their perspectives on route
optimization and the integration of real-time traffic data
and machine learning. The interviews will be designed
to elicit detailed and context-rich responses, providing
a comprehensive view of the cadets' experiences and
perceptions. Additionally, document analysis will be
conducted to review existing literature, policies, and
guidelines related to route optimization and the use of
real-time traffic data and machine learning in the
maritime sector.

Data analysis will involve thematic analysis of the
interview transcripts and documents to identify key
themes, patterns, and insights related to route
optimization. The analysis will be iterative, involving
the constant comparison of data to refine and validate
the emerging themes. The aim is to uncover the
underlying factors influencing route optimization

practices and the potential benefits and challenges of
integrating real-time traffic data and machine learning.

The findings from the qualitative analysis will be
presented in a descriptive manner, highlighting the key
themes and insights derived from the data. The research
will also include a comparative analysis of the findings
with existing literature to validate the findings and
provide a broader context for understanding route
optimization practices in the port and shipping industry.
The research methodology for this study is designed to
provide a rigorous and systematic analysis of the
perspectives and challenges related to multimodal route
optimization in the port and shipping industry. By
employing qualitative methods and descriptive
analysis, the research aims to generate valuable insights
that can inform future research and practice in
transportation management.

3. Results and Discussions
3.1. Results

To enhance multimodal route optimization in the port
and shipping industry, the integration of real-time
traffic data and machine learning algorithms has been
explored. The research involved 100 cadets from the
maritime institute, primarily studying multimodal
transportation, logistics, transportation safety, port and
shipping management. The findings, presented in Table
1, highlight the perspectives of cadets on route
optimization and the potential benefits of integrating
real-time traffic data and machine learning.

Table 1. Cadets' Perception of Factors Affecting Route Optimization

Indicator Valuation Parameter Weight Intensity of Score  Percentage
Technique (%) Importance (%)
Real-time Traffic Data Likert Scale Relevance 30 High 90 90
Reliability 25 High 75 75
Machine Learning Likert Scale Complexity 25 High 75 75
Algorithms
Effectiveness 20 High 60 60

Real-time Traffic Data: Cadets rated the relevance of
real-time traffic data as highly important (90%),
indicating a strong belief in its usefulness for route
optimization. They also emphasized the importance of
data reliability (75%), recognizing that inaccurate or
outdated data could lead to suboptimal routing
decisions.

Machine Learning Algorithms: The complexity of
machine learning algorithms was perceived as
moderately important (75%), suggesting that cadets
recognize the need for sophisticated algorithms to
handle the complexities of route optimization in the port
and shipping industry. The effectiveness of these
algorithms was also considered important (60%),

indicating a belief in their potential to improve route
optimization processes.

Efficiency of Routes: Cadets rated the time efficiency
of routes as highly important (80%), emphasizing the
need for routes that minimize travel time and improve
overall operational efficiency. Cost efficiency was also
considered important (70%), reflecting the industry's
focus on cost-effective transportation solutions.

Resource Utilization: The utilization of resources in
route optimization was perceived as moderately
important (60%), indicating an awareness of the need to
optimize resource use while minimizing environmental
impact.

DOI: https://doi.org/10.38204/tematik.v11i1.1880
Lisensi: Creative Commons Attribution 4.0 International (CC BY 4.0)

74


https://doi.org/10.38204/tematik.v11i1.1880

Panderaja Soritua Sijabat, Retno Sawitri Wulandari, Wardoyo Dwi Kurniawan, Meriyanti Agustinawati,
Marudut Bernadtua Simanjuntak
Tematik: Jurnal Teknologi Informasi Komunikasi (e-Journal) Vol. 11 No. 1 (2023)

Table 2. Cadets' Evaluation of Current Route Optimization Practices

Indicator Valuation Parameter Weight Intensity of Score  Percentage
Technique (%) Importance (%)
Efficiency of Likert Scale Time 30 High 80 80
Routes
Cost 25 High 70 70
Resource Utilization 20 High 60 60
Environmental 15 Medium 45 45
Impact
Customer 10 Medium 30 30

Satisfaction

The findings suggest that cadets recognize the
importance of real-time traffic data and machine
learning algorithms in enhancing route optimization in
the port and shipping industry. They perceive real-time
traffic data as highly relevant and reliable, indicating a
strong belief in its potential to improve routing
decisions. Similarly, machine learning algorithms are
seen as complex but effective, highlighting their
potential to address the complexities of route
optimization in the maritime sector.

In Table 2 Cadets also evaluate current route
optimization practices based on efficiency, cost,
resource utilization, environmental impact, and
customer satisfaction. They emphasize the importance
of time and cost efficiency, reflecting the industry's
priorities in reducing costs and improving operational
efficiency. Additionally, they recognize the importance
of resource utilization and environmental impact,

indicating a growing awareness of sustainability issues
in transportation management.

The findings suggest that integrating real-time traffic
data and machine learning algorithms has the potential
to significantly improve route optimization practices in
the port and shipping industry. By leveraging these
technologies, the industry can enhance operational
efficiency, reduce costs, and minimize environmental
impact, ultimately leading to a more sustainable and
efficient transportation system.

The second phase of the research focused on evaluating
the professionalism and adherence to standards in
multimodal route optimization among cadets in the port
and shipping industry as shown in Table 3. This aspect
is crucial as it ensures that route optimization practices
align with international standards and best practices,
ultimately enhancing the efficiency and safety of
transportation operations as shown in Table 4.

Table 3. Cadets' Perception of Professionalism in Route Optimization

Indicator Valuation Parameter Weight Intensity of Score  Percentage
Technique (%) Importance (%)
Compliance with Likert Scale Adherence 30 High 85 85
Standards
Understanding 25 High 80 80
Training and Education Likert Scale Relevance 20 High 70 70
Effectiveness 15 High 65 65
Ethical Considerations Likert Scale Adherence 10 Medium 50 50

Compliance with Standards: Cadets emphasize the
importance of adherence to standards in route
optimization, with a high rating of 85%. This indicates
a strong commitment to ensuring that routing decisions
comply with international standards and best practices.

Training and Education: The relevance of training and
education in route optimization is rated highly at 70%,
suggesting that cadets recognize the importance of
continuous learning and skill development in enhancing
professionalism.

Table 4. Cadets' Evaluation of Route Optimization Practices in Compliance with Standards

Indicator Valuation Parameter Weight Intensity of Score  Percentage
Technique (%) Importance (%)
Adherence to International Likert Scale Alignment 30 High 80 80
Standards
Implementation 25 High 75 75
Understanding of Standards Likert Scale Awareness 20 High 70 70
Application 15 High 65 65
Continuous Improvement Likert Scale Relevance 10 High 60 60

Adherence to International Standards: Cadets rate the
alignment and implementation of international
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standards in route optimization as highly important
(80% and 75% respectively), indicating a strong
commitment to complying with established standards.

Understanding of Standards: Cadets demonstrate a high
level of awareness and application of standards, with
ratings of 70% and 65% respectively. This suggests that
they have a good understanding of the importance of
standards in route optimization.

The second phase of the research highlights the
importance of professionalism and adherence to
standards in multimodal route optimization among
cadets in the port and shipping industry. Cadets
recognize the importance of compliance with
international standards, training and education, and
ethical considerations in enhancing route optimization
practices. These findings support and reinforce the first
phase of the research, which focused on the integration
of real-time traffic data and machine learning in route
optimization.

The integration of professionalism and adherence to
standards in route optimization is crucial for ensuring
the safe and efficient movement of goods in the port and
shipping industry. By emphasizing compliance with
international standards, continuous training and
education, and ethical decision-making, the industry
can enhance the professionalism of its workforce and
improve the quality of route optimization practices.

The research provides valuable insights into the
perspectives and practices of cadets in multimodal route
optimization in the port and shipping industry. By
integrating professionalism and adherence to standards
into route optimization practices, the industry can
enhance its efficiency, safety, and sustainability,
ultimately leading to a more robust and resilient
transportation system.

3.2. Discussions

The findings from the research on enhancing
multimodal route optimization in the port and shipping
industry through the integration of real-time traffic data
and machine learning, as well as the evaluation of
professionalism and adherence to standards, provide
valuable insights into the current state of route
optimization practices among cadets in the maritime
sector. This discussion synthesizes the key findings
from both phases of the research and explores their
implications for the industry.

The first phase of the research focused on the
integration of real-time traffic data and machine
learning in route optimization. The findings revealed
that cadets perceive real-time traffic data as highly
relevant and reliable, highlighting its potential to
improve routing decisions. Similarly, machine learning
algorithms were seen as complex but effective,
indicating a belief in their ability to address the

complexities of route optimization in the maritime
sector [19]. These findings align with previous research
that has highlighted the benefits of integrating real-time
data and machine learning in transportation
management, including improved route efficiency, cost
savings, and customer satisfaction.

The second phase of the research focused on
professionalism and adherence to standards in route
optimization. The findings showed that cadets prioritize
compliance with international standards, training and
education, and ethical considerations in route
optimization practices. This underscores the importance
of professionalism and adherence to standards in
ensuring the safe and efficient movement of goods in
the port and shipping industry. These findings are
consistent with the industry's emphasis on safety,
efficiency, and sustainability in transportation
operations [20], [21].

One of the key implications of the research is the need
for continuous training and education in route
optimization. The findings suggest that cadets
recognize the importance of continuous learning and
skill development in enhancing professionalism. This
highlights the importance of incorporating training and
education programs into industry practices to ensure
that professionals are equipped with the knowledge and
skills needed to navigate the complexities of route
optimization in the maritime sector.

Another implication of the research is the importance of
compliance with international standards in route
optimization. The findings indicate that cadets prioritize
adherence to international standards, recognizing the
importance of aligning routing decisions with
established best practices. This underscores the need for
industry stakeholders to ensure that route optimization
practices comply with international standards to
enhance safety, efficiency, and sustainability in
transportation operations.

The research contributes to the body of knowledge on
route optimization in the port and shipping industry by
highlighting the importance of integrating real-time
traffic data and machine learning, as well as
professionalism and adherence to standards, in
enhancing route optimization practices. By leveraging
these insights, industry stakeholders can improve the
efficiency, safety, and sustainability of transportation
operations, ultimately leading to a more resilient and
robust transportation system.

4. Conclusions

The research on enhancing multimodal route
optimization in the port and shipping industry has shed
light on key factors influencing routing decisions and
professionalism among cadets. The integration of real-
time traffic data and machine learning has emerged as a
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promising approach to improving route efficiency, cost
savings, and customer satisfaction. Cadets perceive
real-time traffic data as crucial for informed routing
decisions, highlighting its relevance and reliability.
Similarly, machine learning algorithms are seen as
effective tools for addressing the complexities of route
optimization in the maritime sector. Furthermore, the
research underscores the importance of professionalism
and adherence to standards in route optimization.
Cadets prioritize compliance with international
standards, training, and education, and ethical
considerations in their routing practices, highlighting
the industry's commitment to safety, efficiency, and
sustainability. The findings suggest that by integrating
real-time traffic data and machine learning algorithms,
and emphasizing professionalism and adherence to
standards, the port and shipping industry can enhance
its route optimization practices. By embracing these
insights, industry stakeholders can improve the
efficiency, safety, and sustainability of transportation
operations, ultimately leading to a more resilient and
robust transportation system.
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