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Abstract:

This paper provides a review of the concepts, applications, and challenges of Human Systems Integration (HSI).
HSI is a multidisciplinary field that aims to optimize the performance of human-machine systems by considering
the characteristics and capabilities of both human operators and technological systems. The review begins with a
discussion of the fundamental concepts of HSI, including human factors engineering, human-computer
interaction, and cognitive engineering. It then examines the application of HSI in specific domains such as
aviation, transportation, and medicine. The paper concludes by discussing the challenges and future directions of
HSI research. The paper highlights the importance of considering the cognitive and affective aspects of human
operators in the design of systems and the challenges related to the integration of multiple systems and the
consideration of social and organizational factors.
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1. Introduction:

Human Systems Integration (HSI) is a multidisciplinary field that aims to optimize the performance of human-
machine systems by considering the characteristics and capabilities of both human operators and technological
systems (Boy, 2020). HSI is of particular importance in the design and operation of complex systems such as
aviation, transportation, medicine, and military operations. Recent advances in technology have led to the
development of highly automated systems that require minimal human involvement (Booher, 2003). However,
the increasing complexity of these systems has also highlighted the importance of considering the human
element in their design and operation (Ahmed & Miller, 2022). HSI seeks to understand how human operators
interact with technology and how to design systems that enhance human performance while minimizing errors
and accidents (Ahmed, 2022).

The concept of HSI has its roots in the field of ergonomics, which focuses on the design of equipment and
work environments to fit the physical and psychological characteristics of human operators. However, HSI has
evolved to encompass a broader range of issues, including the integration of multiple systems, the management
of information, and the development of interfaces that are intuitive and easy to use (Stonebraker & Hellerstein,
2001).

In the field of medicine, HSI research has focused on the design of clinical decision support systems that
take into account the cognitive and affective aspects of physicians and other healthcare providers (Ahmed &
Miller, 2022; Patel et al., 2002)

The field of HSI also faces a number of challenges. One major challenge is the integration of multiple
systems, which can lead to increased complexity and the potential for errors and accidents. Researchers have
also highlighted the importance of considering the social and organizational factors that can impact the
performance of human-machine systems (Al Hosani et al., 2022).

Finally, the paper will conclude by discussing the challenges and future directions of HSI research as the
recent research in HSI has emphasized the importance of considering the cognitive and affective aspects of
human operators in the design of systems. For example, in the field of aviation, researchers have focused on the
development of cockpit displays and procedures that take into account the cognitive and perceptual limitations of
pilots (Ahmed et al., 2023; Endsley, 1988). In the field of transportation, researchers have studied the impact of
advanced driver assistance systems on driver behavior and performance (Lyu et al., 2019).

2. Conceptual Foundations:

The conceptual foundations of HSI can be traced back to the field of ergonomics, which focuses on the design of
equipment and work environments to fit the physical and psychological characteristics of human operators
(Helander, 1997). However, HSI has evolved to encompass a broader range of issues, including the integration
of multiple systems, the management of information, and the development of interfaces that are intuitive and
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easy to use (Al Hosani et al., 2022; Stonebraker & Hellerstein, 2001).

One of the key concepts in HSI is human factors engineering (HFE). HFE is the application of knowledge
about human capabilities and limitations to the design of equipment and work environments (Miller, 1999). The
goal of HFE is to ensure that systems are designed in a way that takes into account the physical and cognitive
abilities of human operators. Research in HFE has focused on understanding the human factors that contribute to
accidents and errors, and how to design systems that minimize these risks (Miller, 1999).

Another key concept in HSI is human-computer interaction (HCI). HCI is the study of how people interact
with computers and other technology, with the goal of making these interactions more efficient and effective
(Issa & Isaias, 2022). HCI research has focused on developing interfaces that are easy to use, understand, and
navigate. This includes the use of natural language processing, gesture recognition, and other techniques to make
computer interactions more intuitive and user-friendly (Rautaray & Agrawal, 2012).

Cognitive engineering is also a fundamental concept in HSI. Cognitive engineering is the application of
cognitive psychology to the design of human-machine systems. The goal of cognitive engineering is to
understand how human operators process and use information, and how to design systems that take into account
these cognitive processes (Parasuraman et al., 2008). Research in cognitive engineering has focused on
understanding how human operators perceive, understand, and use information in complex systems (Blomberg,
2011; Parasuraman et al., 2008).

The field of HSI also involves the integration of multiple systems, which can lead to increased complexity
and the potential for errors and accidents. Researchers have also highlighted the importance of considering the
social and organizational factors that can impact the performance of human-machine systems (Helander, 2014).

In the field of aviation, HSI research has focused on the development of cockpit displays and procedures
that take into account the cognitive and perceptual limitations of pilots (Wiener & Nagel, 1988). In the field of
transportation, researchers have studied the impact of advanced driver assistance systems on driver behavior and
performance (Lyu et al., 2019). In the field of medicine, HSI research has focused on the design of clinical
decision support systems that take into account the cognitive and affective aspects of physicians and other
healthcare providers (Bensing, 2000).

One of the challenges in HSI is the integration of multiple systems, which can lead to increased complexity
and the potential for errors and accidents. Researchers have also highlighted the importance of considering the
social and organizational factors that can impact the performance of human-machine systems (Denyer et al.,
2008).

In order to address these challenges, researchers have developed methods for assessing the performance of
human-machine systems, such as Situation Awareness Global Assessment Technique (Kaber et al., 2000) and
the Human-Automation Interaction (HAI) framework(Kaber et al., 2000). These methods provide a systematic
way to evaluate the performance of human-machine systems and identify areas for improvement.

Another challenge in HSI is the development of effective human-machine interfaces. As technology
becomes increasingly complex, it is essential to design interfaces that are easy to use, understand, and navigate.
Researchers have developed a number of techniques to address this challenge, such as the use of natural
language processing, gesture recognition, and other techniques to make computer interactions more intuitive and
user-friendly (Pickering et al., 2007; Vicente & Rasmussen, 1990)

It is also important to consider the social and organizational factors that can impact the performance of
human-machine systems. Researchers have highlighted the importance of considering the impact of
organizational culture, team dynamics, and communication on the performance of human-machine systems
(Martinez-Caro et al., 2020). In order to address these challenges, researchers have developed methods for
assessing the social and organizational factors that impact human-machine systems, such as the Organizational
Safety Climate (OSC) framework (Curcuruto et al., 2018).

3. Human Systems Integration Applications in Transportation:

The transportation sector is one of the most important industries in the world, and the safety and efficiency of
transportation systems are crucial for economic and social development. Therefore, the application of HSI in
transportation is of great significance for improving transportation safety, efficiency, and sustainability.

One of the most important applications of HSI in transportation is the design and evaluation of Advanced
Driver Assistance Systems (ADAS) (Mdller et al., 2019). ADAS are electronic systems that assist drivers in
various driving tasks such as braking, steering, and lane keeping (Moller et al., 2019). ADAS technologies have
been developed to reduce the number of accidents caused by human errors and improve the efficiency of
transportation systems (Stanton & Salmon, 2009). However, the effectiveness of ADAS depends on the
interaction between drivers and the systems, and the design of ADAS should take into account the human factors,
such as perception, cognition, and behavior. Research in HSI has focused on understanding how drivers interact
with ADAS, and how to design ADAS that enhance driver performance while minimizing errors and accidents
(Davidse, 2006).
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Another important application of HSI in transportation is the design and evaluation of Human-Machine
Interfaces (HMI) for vehicles. The HMI is the interface between the driver and the vehicle, and it is critical for
the safe and efficient operation of the vehicle (Cunningham & Regan, 2015). The HMI should be designed to
take into account the human factors, such as perception, cognition, and behavior, and it should be easy to use,
understand, and navigate (Forlizzi et al., 2010). Research in HSI has focused on developing HMI that are
intuitive and user-friendly, such as the use of natural language processing, gesture recognition, and other
techniques to make vehicle interactions more intuitive and user-friendly (Sharma & Verma, 2015).

Another application of HSI in transportation is the design and evaluation of Intelligent Transportation
Systems (ITS). ITS are systems that use advanced technologies to improve the safety, efficiency, and
sustainability of transportation systems (Morrissett et al., 2019). ITS technologies include traffic management
systems, vehicle-to-vehicle and vehicle-to-infrastructure communication systems, and advanced navigation
systems. The effectiveness of ITS depends on the interaction between drivers and the systems, and the design of
ITS should take into account the human factors, such as perception, cognition, and behavior. Research in HSI
has focused on understanding how drivers interact with ITS, and how to design ITS that enhance driver
performance while minimizing errors and accidents (Guériau et al., 2016).

It is important to note that the integration of multiple systems and the consideration of social and
organizational factors are also challenges in HSI in transportation. Researchers have highlighted the importance
of considering the social and organizational factors that can impact the performance of human-machine systems
(Booher, 2003). In order to address these challenges, researchers have developed methods for assessing the
performance of human-machine systems, such as Situation Awareness Global Assessment Technique (SAGAT)
(Kaber et al., 2000) and the Human-Automation Interaction (HAI) (Kaber et al., 2000). These methods provide a
systematic way to evaluate the performance of human-machine systems and identify areas for improvement.

In addition to the challenges related to the integration of multiple systems and the consideration of social
and organizational factors, there are also ethical issues related to HSI in transportation (Council, 2007). For
example, the development and deployment of autonomous vehicles raises ethical questions related to the
responsibility for accidents and the impact of autonomous vehicles on employment and social inequality
(Taeihagh & Lim, 2019). Researchers have also highlighted the importance of considering the ethical
implications of HSI in transportation and developing guidelines for the development and deployment of new
technologies (Aitsi-Selmi et al., 2016).

4. Human Systems Integration Applications in Healthcare:

To enhance the quality of healthcare delivery, HSI can be used to integrate human factors into healthcare
processes, systems, and technologies. This article explores the applications of HSI in healthcare and examines
recent research articles that highlight its potential in the healthcare sector (Carayon, 2006). HSI has several
applications in the healthcare industry, including the following:

4.1 Design of Healthcare Technologies

Healthcare technologies, such as electronic health records (EHRs), medical devices, and telemedicine systems,
are designed to improve patient care and safety. However, if these technologies are not designed with the needs
of the end-users in mind, they can lead to adverse events and medical errors (Kwak, 2005). HSI can be used to
design healthcare technologies that are user-friendly, safe, and effective. HSI considers the cognitive, physical,
and emotional abilities of end-users to ensure that they can interact with the technology efficiently and
effectively (Schulz et al., 2015).

4.2 Training and Education:

HSI can be used to enhance the training and education of healthcare professionals. Medical professionals require
extensive training to acquire the necessary knowledge and skills to provide high-quality care (Svavarsdottir et al.,
2016). However, traditional training methods can be time-consuming, expensive, and may not provide sufficient
hands-on experience (Svavarsdottir et al., 2016). HSI can be used to design training programs that are more
efficient, cost-effective, and provide realistic simulations of medical scenarios. HSI can also be used to develop
educational materials that are accessible, easy to understand, and engaging (Jeffries, 2005).

4.3 Patient Safety:

Patient safety is a critical component of healthcare delivery. Medical errors, such as misdiagnosis, medication
errors, and surgical errors, can have severe consequences for patients. HSI can be used to identify and mitigate
risks that may lead to medical errors. HSI can also be used to design patient-centered care processes that improve
communication between healthcare providers and patients, reduce wait times, and improve the overall patient
experience (Ko et al., 2019).
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4.4 Workflow and Process Design:

HSI can be used to optimize the workflow and processes in healthcare facilities. Healthcare facilities are
complex systems that involve a range of processes, from patient registration to discharge (Arbaje et al., 2019).
HSI can be used to identify areas where the processes may be inefficient or lead to delays. HSI can also be used
to streamline processes, reduce wait times, and improve the overall patient experience (Alowad et al., 2021).

4.5 eHealth:

eHealth encompasses a broad range of technology and systems designed to support healthcare. (Dopp et al., 2020)
conducted a literature review to explore the application of HSI and usability principles in eHealth, emphasizing
the importance of user-centered design and understanding user needs to ensure that technology and systems are
effective in supporting healthcare.

4.6 Mobile Health Applications:

Mobile health (mHealth) applications are becoming increasingly popular for managing chronic diseases. (Lazaro
et al., 2022) highlight the importance of considering human factors and usability in mHealth application design.
They argue that by applying HSI principles, mHealth applications can be designed to be more user-friendly, thus
improving patient engagement and health outcomes.

5. Human Systems Integration Applications in Manufacturing:

Manufacturing is a complex and diverse industry that requires high levels of efficiency, safety, and quality. HSI
can help address the challenges and opportunities of manufacturing by improving the usability, safety, and
performance of manufacturing systems, equipment, and processes (Lu et al., 2022). Applications of HSI in
Manufacturing include;

5.1 Equipment design and ergonomics:

HSI can improve the design and ergonomics of manufacturing equipment to reduce the risk of musculoskeletal
disorders and injuries caused by repetitive motions, awkward postures, and forceful exertions. HSI can also
improve the usability of equipment by considering the user's needs, capabilities, and limitations. For example,
(Karwowski & Zhang, 2021) applied HSI to redesign the control panel of a food extrusion machine to improve
the operator's performance, comfort, and safety.

5.2 Automation and human-robot collaboration:

HSI can help optimize the automation of manufacturing processes to increase productivity, quality, and safety.
HSI can also support the collaboration between humans and robots to improve efficiency and reduce errors. (Lv
et al, 2021) investigated the effects of human-robot collaboration on the productivity and safety of a
manufacturing process and found that HSI can enhance the communication and coordination between human
operators and robots.

5.3 Safety and risk management:

HSI can improve safety and risk management in manufacturing by identifying and mitigating hazards, reducing
human errors, and ensuring compliance with safety regulations. HSI can also improve the safety culture of
manufacturing organizations by promoting safety awareness, training, and reporting. For example, (Zhang et al.,
2022) used HSI to develop a risk assessment framework for a manufacturing plant that considers the human,
technological, and environmental factors that affect safety.

5.4 Process design and optimization:

HSI can help optimize the design and management of manufacturing processes to improve efficiency, quality,
and sustainability. HSI can also reduce the cognitive workload and fatigue of operators by simplifying and
standardizing tasks and procedures. For example, (Peng et al., 2021) applied HSI to redesign the assembly
process of a small electronic device to improve the efficiency and quality of the process and reduce operator
fatigue.

5.5 Training and education:

HSI can enhance the training and education of manufacturing workers by providing them with the knowledge,
skills, and attitudes needed to use technology and systems effectively and safely. HSI can also support the
continuous learning and improvement of manufacturing workers by providing them with feedback and
opportunities for reflection and innovation. For example, (Adami et al., 2021) developed a training program that
combines HSI with virtual reality technology to improve the performance and safety of operators of a welding
robot.
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5.6 Benefits of HSI in Manufacturing:
The application of HSI in manufacturing can have several benefits included in Table 1:

Table 1. Benefits of HSI in Manufacturing

Benefits Description

Improved usability | HSI can improve the usability and user experience of manufacturing systems,

and user | equipment, and processes by considering the user's needs, capabilities, and limitations.

experience This can lead to better performance, satisfaction, and safety of the user (Irizarry et al.,
2012).

Enhanced .. . .

s HSI can enhance the productivity and efficiency of manufacturing processes by
productivity  and .. . . . X
efficiency optimizing the 1nter2}ct10n b.etween humans, technology, and the“enV1ronment. This can

lead to faster cycle times, higher throughput, and lower costs (Riimann et al., 2015).
Reduced errors | HSI can reduce errors and rework in manufacturing by identifying and mitigating the
and rework factors that contribute to human errors, such as fatigue, stress, and cognitive overload.
This can lead to higher quality, lower waste, and lower costs (Bridges & Tew, 2010).
Improved  safety | HSI can improve safety and risk management in manufacturing by identifying and
and risk | mitigating hazards, reducing human errors, and ensuring compliance with safety
management regulations (Gander et al., 2011). This can lead to a safer working environment, fewer
accidents and injuries, and lower insurance costs.
Enhanced HSI can enhance innovation and creativity in manufacturing by providing
innovation and | opportunities for reflection, experimentation, and collaboration (Romero & Molina,
creativity 2011). This can lead to new ideas, products, and services that meet the changing needs
and preferences of customers.

5.7 Challenges of HSI in Manufacturing:
The application of HSI in manufacturing can also pose several challenges included in Table 2:
Table 2. Challenges of HSI in Manufacturing

Challenges Description
HSI can require significant investments in research, development, and implementation,
Cost and time | which can be challenging for small and medium-sized manufacturing companies

1 | constraints (Stentoft et al., 2021). HSI can also require more time and resources for testing,
evaluation, and feedback, which can delay the adoption of new technologies and

Processes.

HSI can require changes in the culture, mindset, and skills of manufacturing workers
and managers, which can lead to resistance, skepticism, and fear of job loss
(Lambrechts et al., 2021). HSI can also require changes in the organizational structure,
policies, and procedures, which can be challenging to implement (Lambrechts et al.,
2021).

Resistance to
change

HSI can involve complex and uncertain interactions between humans, technology, and

3 Er?égftla?r(lltt}?] and the environment, which can pose challenges for modeling, analysis, and prediction
(Fletcher et al., 2013). HSI can also involve ethical, legal, and social implications that
require careful consideration and communication (Fletcher et al., 2013).
HSI can require collaboration between multiple disciplines, such as psychology,
Interdisciplinary engineering, design, and management, which can pose challenges for communication,

4 | collaboration coordination, and integration (Sonnenwald & Pierce, 2000). HSI can also require a
shared language, methodology, and vision that can be challenging to establish

(Sonnenwald & Pierce, 2000).

6. Human Systems Integration challenges and barriers:

Despite the potential benefits of HSI, implementing it in real-world settings can be challenging. In this article,
we will review recent journal articles on the challenges of HSI, highlighting the key barriers and opportunities
for addressing them (Sligo et al., 2017). The Barriers to HSI Implementation Include

6.1 Limited stakeholder involvement:

One of the main barriers to HSI implementation is the limited involvement of stakeholders, such as users,
operators, designers, and managers. HSI requires a collaborative approach that involves understanding the needs
and perspectives of different stakeholders and integrating them into the design and evaluation process (Pereno &
Eriksson, 2020). However, stakeholders may have competing interests, limited time or resources, or lack of
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awareness of the HSI principles and methods (Reed et al., 2009). As a result, their input may be incomplete,
inconsistent, or biased, which can lead to suboptimal system design and poor user acceptance. Some recent
studies on stakeholder involvement and HSI include (Middleton et al., 2013), This study investigated the effects
of user participation and functional fit on the usability of electronic health record systems. The authors
conducted a survey of 270 healthcare professionals who used a newly implemented EHR system. The results
showed that user participation and functional fit were positively related to the perceived usability of the system,
indicating the importance of involving users in the design and evaluation of EHR systems. (Zhou et al., 2021)
proposed a multi-stakeholder decision-making approach for enhancing the human-centered design of medical
devices. The authors conducted a case study of a medical device design project, in which they involved users,
designers, engineers, and managers in the decision-making process. The results showed that the approach led to
better alignment of user needs and design requirements and improved the usability and user satisfaction of the
device.

6.2 Complexity and variability of human factors:

Another barrier to HSI implementation is the complexity and variability of human factors. Human factors
encompass a wide range of physical, cognitive, and emotional capabilities and limitations, which can vary across
individuals, contexts, and time (Karwowski, 2006). HSI needs to account for these factors in the design and
evaluation of systems, to ensure that they are compatible with the capabilities and limitations of the users
(Bannon, 1995). However, the complexity and variability of human factors can make it difficult to identify and
address all the relevant factors, and to balance the trade-offs between conflicting requirements (Pagell et al.,
2015). Some recent studies on human factors and HSI include:

6.3 Lack of HSI expertise and knowledge

A third barrier to HSI implementation is the lack of HSI expertise and knowledge among designers, engineers,
and managers. HSI requires a multidisciplinary approach that integrates knowledge and skills from different
fields, such as human factors, ergonomics, psychology, engineering, and management. However, many
professionals may not have sufficient training or awareness of HSI principles and methods, or may not have
access to HSI resources or tools (Madni, 2010). As a result, they may overlook or underestimate the importance
of HSI in system design and management, or may not be able to apply HSI effectively. Some recent studies on
HSI expertise and knowledge include (Rodriguez et al., 2020), This study developed a human factors
engineering training program for the railway industry, which aimed to enhance the HSI expertise and knowledge
of engineers, designers, and managers. The authors conducted a needs assessment and curriculum development
process and evaluated the program's effectiveness using pre- and post-training surveys. The results showed that
the program led to significant improvements in HSI knowledge, skills, and attitudes, indicating the potential
benefits of HSI training for enhancing system performance and safety.

7. Opportunities for Addressing HSI Challenges:
Despite the challenges of HSI implementation, there are also opportunities for addressing them and enhancing
the benefits of HSI. Some of these opportunities include:

7.1 Integration of HSI into the system development lifecycle:

One way to address the challenges of HSI is to integrate HSI principles and methods into the system
development lifecycle (SDLC). SDLC is a process that describes the stages involved in the development and
maintenance of a system, from the initial concept to the retirement phase (Laato et al., 2022). By integrating HSI
into SDLC, designers, engineers, and managers can consider human factors from the early stages of the design
process, such as requirements analysis, conceptual design, and detailed design (Council, 2007). This can help to
identify and address potential HSI issues before they become embedded in the system, which can save time,
costs, and improve performance and safety. (Tzeng et al., 2008) described a case study of integrating HSI into
the system development process of an automatic machine, which aimed to improve the safety and efficiency of
the machine. The authors used a human-centered design approach that involved users, experts, and designers in
the design process, and used various HSI methods and tools, such as task analysis, usability testing, and risk
assessment. The results showed that the integration of HSI led to significant improvements in the user interface,
task performance, and safety of the machine, indicating the potential benefits of HSI integration into SDLC.

7.2 Collaboration and communication among stakeholders

Another way to address the challenges of HSI is to promote collaboration and communication among
stakeholders, such as designers, engineers, managers, users, and regulators. HSI requires a team-based approach
that involves the participation and input of multiple stakeholders, who may have different perspectives, goals,
and needs (Cooper et al., 2005). By promoting collaboration and communication, designers, engineers, and
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managers can share their knowledge, insights, and concerns about HSI, and can work together to address HSI
issues and improve system performance and safety (Council, 2007). (Ismatullaev & Kim, 2022) described a case
study of designing a clinical decision support system (CDSS) that involved collaboration and communication
among different stakeholders, such as clinicians, patients, designers, and engineers. The authors used a
participatory design approach that involved users in the design process, and used various HSI methods and tools,
such as cognitive task analysis, heuristic evaluation, and usability testing. The results showed that the CDSS was
well-received by users and led to significant improvements in clinical decision-making, indicating the potential
benefits of collaboration and communication in HSI design.

7.3 Use of advanced technologies and methods

A third way to address the challenges of HSI is to use advanced technologies and methods that can support the
integration of HSI principles and methods into system design and management. Some of these technologies and
methods include virtual and augmented reality, artificial intelligence, machine learning, and big data analytics
(Kirkley & Kirkley, 2005). These technologies and methods can help to simulate and predict human behavior
and performance, identify and mitigate HSI risks, and optimize system design and management (Power &
Sharda, 2007). (Harris et al., 2019) described a virtual patient model that was used to simulate clinical decision-
making and to evaluate the impact of HSI factors on decision-making. The virtual patient model was developed
using cognitive task analysis and other HSI methods and was based on real clinical cases. The results showed
that the virtual patient model was effective in identifying HSI issues in clinical decision-making, and in
predicting the impact of different interventions on decision-making performance, indicating the potential benefits
of using advanced technologies and methods in HSI.

7.4 Integration of HSI into training and education:

A fourth way to address the challenges of HSI is to integrate HSI principles and methods into training and
education programs for designers, engineers, and managers. By providing education and training on HSI, these
professionals can develop the knowledge, skills, and attitudes necessary to integrate HSI into system design and
management, and to address HSI issues throughout the system lifecycle (Council, 2007). This can help to
promote a culture of safety and performance, and to reduce the risks and costs associated with HSI failures.
(Gaba et al., 2001) described a simulation-based training program in anesthesia crisis resource management
(ACRM) that integrated HSI principles and methods into the training curriculum. The training program was
designed to improve the teamwork and communication skills of anesthesia providers, and to reduce the risk of
adverse events during anesthesia procedures. The results showed that the simulation-based training program was
effective in improving the performance of anesthesia providers, and in reducing the frequency and severity of
adverse events, indicating the potential benefits of integrating HSI into training and education.

8. Conclusion:

Human Systems Integration (HSI) is a multidisciplinary field that aims to optimize the performance of human-
machine systems by considering the characteristics and capabilities of both human operators and technological
systems. The concept of HSI has its roots in the field of ergonomics, which focuses on the design of equipment
and work environments to fit the physical and psychological characteristics of human operators. However, HSI
has evolved to encompass a broader range of issues, including the integration of multiple systems, the
management of information, and the development of interfaces that are intuitive and easy to use. HSI is of
particular importance in the design and operation of complex systems such as aviation, transportation, medicine,
and military operations. The field of HSI faces a number of challenges, such as the integration of multiple
systems, the social and organizational factors that can impact the performance of human-machine systems, and
the need to consider the cognitive and affective aspects of human operators in the design of systems. In order to
address these challenges, researchers have developed methods for assessing the performance of human-machine
systems, such as Situation Awareness Global Assessment Technique and the Human Factors Analysis and
Classification System. As technology continues to advance and human-machine systems become increasingly
complex, the importance of HSI will only continue to grow.
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