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Algorithm 1 Obstacle segmentation

Input: sensed points P
for all points pf € P do
Find point in map which its distance is less than threshold value
for all map points m_pt € Map do
if dist(pt, m_pt) is same or less than 0.15m then
pt = static point
terminate and break
end if
end for
if not found then
pt = dynamic point
end if
end for
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ABSTRACT

Local Collision Avoidance Algorithm in Dynamic Environment using

Collision Probability

Kim, Jee-Seon
Major in Computer Science and Engineering

The Graduate School of Ewha Womans University

The key functions of the autonomous mobile robot (AMR) navigation are creating an
efficient path and avoiding collision. To avoid collision, local planners generate collision-free
path for a short period time and repeat this process until reaching goal position. Local planners
should also make an immediate, and efficient collision-free path in dynamic environments.
However, many local planners still plan their path considering only static obstacles. Besides,
local planners still assume that the robot has exact information about obstacles' velocity and

position, which makes limitations when applied to real robot.

Therefore, in this dissertation, a dynamic obstacle avoidance algorithm based on the collision
probability is proposed. The proposed algorithm complements DWA (Dynamic Window
Approach), which is mainly used as a local planner in ROS (Robot Operating System), to have
avoidance function for dynamic environments. The proposed approach firstly predicts the
trajectory of nearby obstacles by using a 2D-LiDAR sensor, then calculates time-to-collision
for each obstacle. The collision avoidance probability based on time-to-collision is then
calculated and added in the cost function of DWA to find a path with the highest value. This

method avoids robot from driving at a speed which is more likely to cause a collision.
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We tested the performance of the proposed algorithm by using Gazebo simulator with
dynamic environments and executing navigation for Turtlebot3. We compared collision-free
movement, path, and total time of DWA algorithm and proposed algorithm. The experimental
results show that the proposed algorithm creates flexible collision-free path in a dynamic
environment than the existing DWA algorithm and drives in a distance-efficient and time-

efficient manner.
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