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Abstract

Addressing the question of how a two-wheeled differential robot can effectively make position ad-
justments to avoid obstacles and reach a target position in a space-constrained environment, this
paper proposes a simple and efficient position adjustment algorithm for two-wheeled differential
drive robots to effectively navigate and avoid obstacles in constrained environments, ultimately
reaching a target position. The implementation process of the algorithm is elaborated in detail, lev-
eraging the Gazebo and ROS2 simulation platforms. Four common narrow corridor scenarios are
designed to validate the effectiveness and practicality of the algorithm through simulation experi-
ments. The algorithm comprises two core strategies. Firstly, the robot rotates in place to sample
various directions, determining the maximum achievable rotation angle range without colliding
with obstacles. Secondly, based on this rotation angle range, the robot generates a series of potential
motion trajectories by traversing straight paths at different angles, taking into account the presence
of obstacles. To determine the optimal trajectory, a scoring mechanism is adopted, which considers
both the proximity to the target point and the time required. Among all potential motion trajecto-
ries, the path that best meets the requirements is selected as the control target path.
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Figure 1. Left-right deviation and forward-backward
deviation of the robot
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Figure 2. Overall flowchart of the algorithm
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Figure 3. Range of in-place rotation angles
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Figure 4. Straight path planning
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Figure 5. The narrow corridor and the vehicle within it
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Figure 6. Adjusted motion trajectories for positioning in four scenarios
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