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that the features of a mechanism’s output movement are dependent on its input movement. 
(Hur et al., 2024; José A. Montoya R. Peón-Escalante & Peñuñuri, 2024; Shi et al., 2025), 
suggested an alternative way to achieve this goal without affecting the dimensions of the current 
mechanism, which is by introducing an auxiliary mechanism. 

(Baskar et al., 2023; Nguyen Vu Linhand Kuo, 2022; Wu et al., 2021; Zhang et al., 2021) Developed 
the constraint equations of four-bar connections for motion generation, function generation, and 
path generation. Freudenstein was the father of modern kinematics, and his contributions made 
kinematic synthesis of mechanisms possible through digital computation. Grashof’s law is also an 
example of how the law has been successfully used to improve manufacturing processes 
(Ekambaram, 2021). A dynamic modeling and controller design for a flexible four-bar system 
were investigated by (Qiu et al., 2023). The design process can satisfy the movement 
characteristics specified for a trajectory that corresponds to a complete cycle of the input link 
when an individual motor and mechanism are treated as a single system that is properly 
controlled (Basaran, 2025; Nie et al., 2024). 

The analysis, design, optimization, and simulation of mechanism systems have all benefited from 
dynamic modeling. Scholars worldwide have studied the dynamic response, performance 
evaluation, and optimization of mechanical systems using dynamic models. In this work, a 
toolbox for Matlab is presented in which the calculations for obtaining trajectories, link 
measurements, and fracture point previews are synthesized through simulation and graphical 
representation. A prototype was created and linked to the toolbox to verify the simulated results. 
For the analytical development, the Euclidean distance was used to define simple rotation 
functions and represent the trajectories. It is important to note that the Euclidean distance, 
which measures the straight-line distance between two points in a multidimensional space, 
differs from the Manhattan distance, which calculates the sum of the absolute differences of 
their coordinates along each dimension. While the Euclidean distance is more suitable for 
representing direct paths, the Manhattan distance is often used in grid-based systems or 
scenarios where movement is restricted to orthogonal directions (Torres-Moreno et al., 2022). 
Finally, the graphical interface of the toolbox developed for four-bar mechanisms allows the user 
to choose between the different types of mechanisms and analysis to be performed according to 
his preference. 

The following parts of this paper are organized as follows: Section 2 details the mathematical 
modeling employed in the toolbox for four-bar mechanisms. Section 3 presents the main results 
of the study and discusses their significance. Finally, the conclusions of the study are presented 
in Section 4. 

2. METHODOLOGY 

Using the PRISMA technique presented in Figure 1, which comprises a set of items for selecting 
and analyzing the articles to be studied, the research started with a systematic review. The 
following standards for inclusion and exclusion were applied: Scientific publications published 
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Finally, the graphical interface of the toolbox developed for four-bar mechanisms allows the user 
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The following parts of this paper are organized as follows: Section 2 details the mathematical 
modeling employed in the toolbox for four-bar mechanisms. Section 3 presents the main results 
of the study and discusses their significance. Finally, the conclusions of the study are presented 
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Finally, the graphical interface of the toolbox developed for four-bar mechanisms allows the user 
to choose between the different types of mechanisms and analysis to be performed according to 
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Finally, the graphical interface of the toolbox developed for four-bar mechanisms allows the user 
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that the features of a mechanism’s output movement are dependent on its input movement. 
(Hur et al., 2024; José A. Montoya R. Peón-Escalante & Peñuñuri, 2024; Shi et al., 2025), 
suggested an alternative way to achieve this goal without affecting the dimensions of the current 
mechanism, which is by introducing an auxiliary mechanism. 

(Baskar et al., 2023; Nguyen Vu Linhand Kuo, 2022; Wu et al., 2021; Zhang et al., 2021) Developed 
the constraint equations of four-bar connections for motion generation, function generation, and 
path generation. Freudenstein was the father of modern kinematics, and his contributions made 
kinematic synthesis of mechanisms possible through digital computation. Grashof’s law is also an 
example of how the law has been successfully used to improve manufacturing processes 
(Ekambaram, 2021). A dynamic modeling and controller design for a flexible four-bar system 
were investigated by (Qiu et al., 2023). The design process can satisfy the movement 
characteristics specified for a trajectory that corresponds to a complete cycle of the input link 
when an individual motor and mechanism are treated as a single system that is properly 
controlled (Basaran, 2025; Nie et al., 2024). 

The analysis, design, optimization, and simulation of mechanism systems have all benefited from 
dynamic modeling. Scholars worldwide have studied the dynamic response, performance 
evaluation, and optimization of mechanical systems using dynamic models. In this work, a 
toolbox for Matlab is presented in which the calculations for obtaining trajectories, link 
measurements, and fracture point previews are synthesized through simulation and graphical 
representation. A prototype was created and linked to the toolbox to verify the simulated results. 
For the analytical development, the Euclidean distance was used to define simple rotation 
functions and represent the trajectories. It is important to note that the Euclidean distance, 
which measures the straight-line distance between two points in a multidimensional space, 
differs from the Manhattan distance, which calculates the sum of the absolute differences of 
their coordinates along each dimension. While the Euclidean distance is more suitable for 
representing direct paths, the Manhattan distance is often used in grid-based systems or 
scenarios where movement is restricted to orthogonal directions (Torres-Moreno et al., 2022). 
Finally, the graphical interface of the toolbox developed for four-bar mechanisms allows the user 
to choose between the different types of mechanisms and analysis to be performed according to 
his preference. 

The following parts of this paper are organized as follows: Section 2 details the mathematical 
modeling employed in the toolbox for four-bar mechanisms. Section 3 presents the main results 
of the study and discusses their significance. Finally, the conclusions of the study are presented 
in Section 4. 

2. METHODOLOGY 

Using the PRISMA technique presented in Figure 1, which comprises a set of items for selecting 
and analyzing the articles to be studied, the research started with a systematic review. The 
following standards for inclusion and exclusion were applied: Scientific publications published 
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that the features of a mechanism’s output movement are dependent on its input movement. 
(Hur et al., 2024; José A. Montoya R. Peón-Escalante & Peñuñuri, 2024; Shi et al., 2025), 
suggested an alternative way to achieve this goal without affecting the dimensions of the current 
mechanism, which is by introducing an auxiliary mechanism. 

(Baskar et al., 2023; Nguyen Vu Linhand Kuo, 2022; Wu et al., 2021; Zhang et al., 2021) Developed 
the constraint equations of four-bar connections for motion generation, function generation, and 
path generation. Freudenstein was the father of modern kinematics, and his contributions made 
kinematic synthesis of mechanisms possible through digital computation. Grashof’s law is also an 
example of how the law has been successfully used to improve manufacturing processes 
(Ekambaram, 2021). A dynamic modeling and controller design for a flexible four-bar system 
were investigated by (Qiu et al., 2023). The design process can satisfy the movement 
characteristics specified for a trajectory that corresponds to a complete cycle of the input link 
when an individual motor and mechanism are treated as a single system that is properly 
controlled (Basaran, 2025; Nie et al., 2024). 

The analysis, design, optimization, and simulation of mechanism systems have all benefited from 
dynamic modeling. Scholars worldwide have studied the dynamic response, performance 
evaluation, and optimization of mechanical systems using dynamic models. In this work, a 
toolbox for Matlab is presented in which the calculations for obtaining trajectories, link 
measurements, and fracture point previews are synthesized through simulation and graphical 
representation. A prototype was created and linked to the toolbox to verify the simulated results. 
For the analytical development, the Euclidean distance was used to define simple rotation 
functions and represent the trajectories. It is important to note that the Euclidean distance, 
which measures the straight-line distance between two points in a multidimensional space, 
differs from the Manhattan distance, which calculates the sum of the absolute differences of 
their coordinates along each dimension. While the Euclidean distance is more suitable for 
representing direct paths, the Manhattan distance is often used in grid-based systems or 
scenarios where movement is restricted to orthogonal directions (Torres-Moreno et al., 2022). 
Finally, the graphical interface of the toolbox developed for four-bar mechanisms allows the user 
to choose between the different types of mechanisms and analysis to be performed according to 
his preference. 

The following parts of this paper are organized as follows: Section 2 details the mathematical 
modeling employed in the toolbox for four-bar mechanisms. Section 3 presents the main results 
of the study and discusses their significance. Finally, the conclusions of the study are presented 
in Section 4. 

2. METHODOLOGY 

Using the PRISMA technique presented in Figure 1, which comprises a set of items for selecting 
and analyzing the articles to be studied, the research started with a systematic review. The 
following standards for inclusion and exclusion were applied: Scientific publications published 
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that the features of a mechanism’s output movement are dependent on its input movement. 
(Hur et al., 2024; José A. Montoya R. Peón-Escalante & Peñuñuri, 2024; Shi et al., 2025), 
suggested an alternative way to achieve this goal without affecting the dimensions of the current 
mechanism, which is by introducing an auxiliary mechanism. 

(Baskar et al., 2023; Nguyen Vu Linhand Kuo, 2022; Wu et al., 2021; Zhang et al., 2021) Developed 
the constraint equations of four-bar connections for motion generation, function generation, and 
path generation. Freudenstein was the father of modern kinematics, and his contributions made 
kinematic synthesis of mechanisms possible through digital computation. Grashof’s law is also an 
example of how the law has been successfully used to improve manufacturing processes 
(Ekambaram, 2021). A dynamic modeling and controller design for a flexible four-bar system 
were investigated by (Qiu et al., 2023). The design process can satisfy the movement 
characteristics specified for a trajectory that corresponds to a complete cycle of the input link 
when an individual motor and mechanism are treated as a single system that is properly 
controlled (Basaran, 2025; Nie et al., 2024). 

The analysis, design, optimization, and simulation of mechanism systems have all benefited from 
dynamic modeling. Scholars worldwide have studied the dynamic response, performance 
evaluation, and optimization of mechanical systems using dynamic models. In this work, a 
toolbox for Matlab is presented in which the calculations for obtaining trajectories, link 
measurements, and fracture point previews are synthesized through simulation and graphical 
representation. A prototype was created and linked to the toolbox to verify the simulated results. 
For the analytical development, the Euclidean distance was used to define simple rotation 
functions and represent the trajectories. It is important to note that the Euclidean distance, 
which measures the straight-line distance between two points in a multidimensional space, 
differs from the Manhattan distance, which calculates the sum of the absolute differences of 
their coordinates along each dimension. While the Euclidean distance is more suitable for 
representing direct paths, the Manhattan distance is often used in grid-based systems or 
scenarios where movement is restricted to orthogonal directions (Torres-Moreno et al., 2022). 
Finally, the graphical interface of the toolbox developed for four-bar mechanisms allows the user 
to choose between the different types of mechanisms and analysis to be performed according to 
his preference. 

The following parts of this paper are organized as follows: Section 2 details the mathematical 
modeling employed in the toolbox for four-bar mechanisms. Section 3 presents the main results 
of the study and discusses their significance. Finally, the conclusions of the study are presented 
in Section 4. 

2. METHODOLOGY 

Using the PRISMA technique presented in Figure 1, which comprises a set of items for selecting 
and analyzing the articles to be studied, the research started with a systematic review. The 
following standards for inclusion and exclusion were applied: Scientific publications published 
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that the features of a mechanism’s output movement are dependent on its input movement. 
(Hur et al., 2024; José A. Montoya R. Peón-Escalante & Peñuñuri, 2024; Shi et al., 2025), 
suggested an alternative way to achieve this goal without affecting the dimensions of the current 
mechanism, which is by introducing an auxiliary mechanism. 

(Baskar et al., 2023; Nguyen Vu Linhand Kuo, 2022; Wu et al., 2021; Zhang et al., 2021) Developed 
the constraint equations of four-bar connections for motion generation, function generation, and 
path generation. Freudenstein was the father of modern kinematics, and his contributions made 
kinematic synthesis of mechanisms possible through digital computation. Grashof’s law is also an 
example of how the law has been successfully used to improve manufacturing processes 
(Ekambaram, 2021). A dynamic modeling and controller design for a flexible four-bar system 
were investigated by (Qiu et al., 2023). The design process can satisfy the movement 
characteristics specified for a trajectory that corresponds to a complete cycle of the input link 
when an individual motor and mechanism are treated as a single system that is properly 
controlled (Basaran, 2025; Nie et al., 2024). 

The analysis, design, optimization, and simulation of mechanism systems have all benefited from 
dynamic modeling. Scholars worldwide have studied the dynamic response, performance 
evaluation, and optimization of mechanical systems using dynamic models. In this work, a 
toolbox for Matlab is presented in which the calculations for obtaining trajectories, link 
measurements, and fracture point previews are synthesized through simulation and graphical 
representation. A prototype was created and linked to the toolbox to verify the simulated results. 
For the analytical development, the Euclidean distance was used to define simple rotation 
functions and represent the trajectories. It is important to note that the Euclidean distance, 
which measures the straight-line distance between two points in a multidimensional space, 
differs from the Manhattan distance, which calculates the sum of the absolute differences of 
their coordinates along each dimension. While the Euclidean distance is more suitable for 
representing direct paths, the Manhattan distance is often used in grid-based systems or 
scenarios where movement is restricted to orthogonal directions (Torres-Moreno et al., 2022). 
Finally, the graphical interface of the toolbox developed for four-bar mechanisms allows the user 
to choose between the different types of mechanisms and analysis to be performed according to 
his preference. 

The following parts of this paper are organized as follows: Section 2 details the mathematical 
modeling employed in the toolbox for four-bar mechanisms. Section 3 presents the main results 
of the study and discusses their significance. Finally, the conclusions of the study are presented 
in Section 4. 

2. METHODOLOGY 

Using the PRISMA technique presented in Figure 1, which comprises a set of items for selecting 
and analyzing the articles to be studied, the research started with a systematic review. The 
following standards for inclusion and exclusion were applied: Scientific publications published 
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measurements, and fracture point previews are synthesized through simulation and graphical 
representation. A prototype was created and linked to the toolbox to verify the simulated results. 
For the analytical development, the Euclidean distance was used to define simple rotation 
functions and represent the trajectories. It is important to note that the Euclidean distance, 
which measures the straight-line distance between two points in a multidimensional space, 
differs from the Manhattan distance, which calculates the sum of the absolute differences of 
their coordinates along each dimension. While the Euclidean distance is more suitable for 
representing direct paths, the Manhattan distance is often used in grid-based systems or 
scenarios where movement is restricted to orthogonal directions (Torres-Moreno et al., 2022). 
Finally, the graphical interface of the toolbox developed for four-bar mechanisms allows the user 
to choose between the different types of mechanisms and analysis to be performed according to 
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The following parts of this paper are organized as follows: Section 2 details the mathematical 
modeling employed in the toolbox for four-bar mechanisms. Section 3 presents the main results 
of the study and discusses their significance. Finally, the conclusions of the study are presented 
in Section 4. 
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suggested an alternative way to achieve this goal without affecting the dimensions of the current 
mechanism, which is by introducing an auxiliary mechanism. 

(Baskar et al., 2023; Nguyen Vu Linhand Kuo, 2022; Wu et al., 2021; Zhang et al., 2021) Developed 
the constraint equations of four-bar connections for motion generation, function generation, and 
path generation. Freudenstein was the father of modern kinematics, and his contributions made 
kinematic synthesis of mechanisms possible through digital computation. Grashof’s law is also an 
example of how the law has been successfully used to improve manufacturing processes 
(Ekambaram, 2021). A dynamic modeling and controller design for a flexible four-bar system 
were investigated by (Qiu et al., 2023). The design process can satisfy the movement 
characteristics specified for a trajectory that corresponds to a complete cycle of the input link 
when an individual motor and mechanism are treated as a single system that is properly 
controlled (Basaran, 2025; Nie et al., 2024). 

The analysis, design, optimization, and simulation of mechanism systems have all benefited from 
dynamic modeling. Scholars worldwide have studied the dynamic response, performance 
evaluation, and optimization of mechanical systems using dynamic models. In this work, a 
toolbox for Matlab is presented in which the calculations for obtaining trajectories, link 
measurements, and fracture point previews are synthesized through simulation and graphical 
representation. A prototype was created and linked to the toolbox to verify the simulated results. 
For the analytical development, the Euclidean distance was used to define simple rotation 
functions and represent the trajectories. It is important to note that the Euclidean distance, 
which measures the straight-line distance between two points in a multidimensional space, 
differs from the Manhattan distance, which calculates the sum of the absolute differences of 
their coordinates along each dimension. While the Euclidean distance is more suitable for 
representing direct paths, the Manhattan distance is often used in grid-based systems or 
scenarios where movement is restricted to orthogonal directions (Torres-Moreno et al., 2022). 
Finally, the graphical interface of the toolbox developed for four-bar mechanisms allows the user 
to choose between the different types of mechanisms and analysis to be performed according to 
his preference. 

The following parts of this paper are organized as follows: Section 2 details the mathematical 
modeling employed in the toolbox for four-bar mechanisms. Section 3 presents the main results 
of the study and discusses their significance. Finally, the conclusions of the study are presented 
in Section 4. 

2. METHODOLOGY 

Using the PRISMA technique presented in Figure 1, which comprises a set of items for selecting 
and analyzing the articles to be studied, the research started with a systematic review. The 
following standards for inclusion and exclusion were applied: Scientific publications published 
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that the features of a mechanism’s output movement are dependent on its input movement. 
(Hur et al., 2024; José A. Montoya R. Peón-Escalante & Peñuñuri, 2024; Shi et al., 2025), 
suggested an alternative way to achieve this goal without affecting the dimensions of the current 
mechanism, which is by introducing an auxiliary mechanism. 

(Baskar et al., 2023; Nguyen Vu Linhand Kuo, 2022; Wu et al., 2021; Zhang et al., 2021) Developed 
the constraint equations of four-bar connections for motion generation, function generation, and 
path generation. Freudenstein was the father of modern kinematics, and his contributions made 
kinematic synthesis of mechanisms possible through digital computation. Grashof’s law is also an 
example of how the law has been successfully used to improve manufacturing processes 
(Ekambaram, 2021). A dynamic modeling and controller design for a flexible four-bar system 
were investigated by (Qiu et al., 2023). The design process can satisfy the movement 
characteristics specified for a trajectory that corresponds to a complete cycle of the input link 
when an individual motor and mechanism are treated as a single system that is properly 
controlled (Basaran, 2025; Nie et al., 2024). 

The analysis, design, optimization, and simulation of mechanism systems have all benefited from 
dynamic modeling. Scholars worldwide have studied the dynamic response, performance 
evaluation, and optimization of mechanical systems using dynamic models. In this work, a 
toolbox for Matlab is presented in which the calculations for obtaining trajectories, link 
measurements, and fracture point previews are synthesized through simulation and graphical 
representation. A prototype was created and linked to the toolbox to verify the simulated results. 
For the analytical development, the Euclidean distance was used to define simple rotation 
functions and represent the trajectories. It is important to note that the Euclidean distance, 
which measures the straight-line distance between two points in a multidimensional space, 
differs from the Manhattan distance, which calculates the sum of the absolute differences of 
their coordinates along each dimension. While the Euclidean distance is more suitable for 
representing direct paths, the Manhattan distance is often used in grid-based systems or 
scenarios where movement is restricted to orthogonal directions (Torres-Moreno et al., 2022). 
Finally, the graphical interface of the toolbox developed for four-bar mechanisms allows the user 
to choose between the different types of mechanisms and analysis to be performed according to 
his preference. 

The following parts of this paper are organized as follows: Section 2 details the mathematical 
modeling employed in the toolbox for four-bar mechanisms. Section 3 presents the main results 
of the study and discusses their significance. Finally, the conclusions of the study are presented 
in Section 4. 
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Using the PRISMA technique presented in Figure 1, which comprises a set of items for selecting 
and analyzing the articles to be studied, the research started with a systematic review. The 
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(Hur et al., 2024; José A. Montoya R. Peón-Escalante & Peñuñuri, 2024; Shi et al., 2025), 
suggested an alternative way to achieve this goal without affecting the dimensions of the current 
mechanism, which is by introducing an auxiliary mechanism. 
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path generation. Freudenstein was the father of modern kinematics, and his contributions made 
kinematic synthesis of mechanisms possible through digital computation. Grashof’s law is also an 
example of how the law has been successfully used to improve manufacturing processes 
(Ekambaram, 2021). A dynamic modeling and controller design for a flexible four-bar system 
were investigated by (Qiu et al., 2023). The design process can satisfy the movement 
characteristics specified for a trajectory that corresponds to a complete cycle of the input link 
when an individual motor and mechanism are treated as a single system that is properly 
controlled (Basaran, 2025; Nie et al., 2024). 

The analysis, design, optimization, and simulation of mechanism systems have all benefited from 
dynamic modeling. Scholars worldwide have studied the dynamic response, performance 
evaluation, and optimization of mechanical systems using dynamic models. In this work, a 
toolbox for Matlab is presented in which the calculations for obtaining trajectories, link 
measurements, and fracture point previews are synthesized through simulation and graphical 
representation. A prototype was created and linked to the toolbox to verify the simulated results. 
For the analytical development, the Euclidean distance was used to define simple rotation 
functions and represent the trajectories. It is important to note that the Euclidean distance, 
which measures the straight-line distance between two points in a multidimensional space, 
differs from the Manhattan distance, which calculates the sum of the absolute differences of 
their coordinates along each dimension. While the Euclidean distance is more suitable for 
representing direct paths, the Manhattan distance is often used in grid-based systems or 
scenarios where movement is restricted to orthogonal directions (Torres-Moreno et al., 2022). 
Finally, the graphical interface of the toolbox developed for four-bar mechanisms allows the user 
to choose between the different types of mechanisms and analysis to be performed according to 
his preference. 

The following parts of this paper are organized as follows: Section 2 details the mathematical 
modeling employed in the toolbox for four-bar mechanisms. Section 3 presents the main results 
of the study and discusses their significance. Finally, the conclusions of the study are presented 
in Section 4. 
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Using the PRISMA technique presented in Figure 1, which comprises a set of items for selecting 
and analyzing the articles to be studied, the research started with a systematic review. The 
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