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Review of Research Methods for Industrial Robot
Trajectory Planning
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School of Mechanical Engineering, Tianjin University, Tianjin 300354, China

Abstract Keywords

Industrial robots have been popularly used in modern production because of the advantages of industrial robot;
high efficiency, high production quality, and satisfactory environmental adaptability. The research basic trajectory planning;
on trajectory planning is the pillar of motion control for industrial robots and directly controls their optimal trajectory planning;

work quality. To comprehend the research techniques of industrial robot trajectory planning thor-
oughly, first, various existing research methods are categorized according to diverse planning
spaces and optimization goals. Second, the characteristics and applicable fields of basic trajecto-
ries, such as lines, arcs, and polynomial curves, are presented, and the methods for optimizing
time, effect, and energy consumption, as well as the present challenges and limitations, are exam-
ined and elaborated. Lastly, the conclusion is that multiobjective optimal trajectory planning based
on actual working conditions, machine-learning-based trajectory planning, multirobot trajectory
planning, dynamic obstacle avoidance in trajectory planning, real-time trajectory planning based
on intelligent perception, and trajectory planning based on virtual reality technology will be the de-

velopment trends of industrial robot trajectory planning research.
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Fig.1 Conventional process of trajectory planning
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Tab.1  Comparison of trajectory planning performance characteristics between Cartesian space and joint space
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Fig.2 Classification of trajectory planning methods

based on optimization objectives
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Fig.3 The position, speed, and acceleration curves

of linear acceleration and deceleration planning
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of typical S curves
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Fig.5 Spatial arc interpolation trajectory
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Fig.6  General steps for optimal trajectory planning
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