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Abstract

In this paper, the obstacles to solve three-dimensional motion problems using two-dimensional
Newton-Euler analyses are presented and examined. The three-dimensional motion analysis
method used in industry and medicine is based on a robotic approach and is based on the
mathematics of matrix analysis. This approach requires a deep understanding of matrix
mathematics and controlling the accuracy of its performance at each stage, which has its own
complexities. The aim of this paper is to apply two-dimensional methods for analyzing problems
that are inherently three-dimensional and require spatial geometric vector analyses. The main
method proposed in this paper to solve the major problem of three-dimensional analyses is to use
a two-dimensional image of the member length instead of using the full length of the member in
calculations, especially when calculating the moment of inertia of three-dimensional objects on a
plane. This research is a type of mathematical analysis and proves the similarity of the results
between two-dimensional and three-dimensional approaches in the analysis of three-dimensional
problems. The analysis tool in this study is the inverse dynamics method. The assumption of
dynamic determinism governs the analysis, that is, for each unknown variable, an equation
between the variables in the problem is necessary. This is important in most problems assuming
that the spatiotemporal data of the movement of each member and at least one end or joint in the
mechanism are known. The results obtained in this paper show that it is possible to calculate the
moment of inertia of three-dimensional objects moving in space using two-dimensional kinematic
analyses. The advantages and disadvantages of both three-dimensional and two-dimensional
methods are mentioned in this research. The use of two-dimensional methods in the analysis of
three-dimensional objects moving in space provides a better understanding of the movement and
monitoring the results. Also, with this approach, researchers can monitor the accuracy of the
results and the spatiotemporal trend of kinematic variables and prevent and avoid computational
errors and mathematical modeling in describing three-dimensional movements.
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