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Abstract This paper proposes a collision avoidance algorithm using point clouds in a virtual
environment created in Unity. First, random rays are fired from the front of a camera to acquire a point
cloud, which is then used to extract the floor and other regions. A direction vector towards the target
point is generated from the extracted floor, and based on this vector, a path to the farthest point is
constructed using the A" algorithm. Next, each waypoint along the path is filtered by calculating the
distance to nearby obstacles, removing waypoints that are too close. The agent follows the filtered
waypoints while emitting rays at set angles to the left and right to detect potential obstacles. If an
obstacle is detected, the agent rotates in the opposite direction and continues along the waypoint path
to avoid the obstacle and reach the target. This algorithm presents an efficient method for combining
obstacle avoidance and path optimization in real-time environments, with strong applicability in

autonomous driving and robotic navigation systems.
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[Fig. 1] Pointcloud using Raycasting(left : operation
of raycasting, right : pointcloud generation
using raycasting)
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[Fig. 2] segmentation of plane and non-plane points
(red wireframe : original points, green mesh
. plane points)
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[Fig. 3] Pathfinding towards a destination within a
point cloud representing the floor
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[Fig. 4] Waypoint filtering process using the distance
between obstacles and waypoints
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[Fig. 5] Stable obstacle avoidance maneuver Using
left and right raycasting in a dynamic
environment
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[Fig. 6] Optimal Pathfinding Through Target
Direction Adjustment
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(Table 1> Pseudocode of the proposed algorithm

Seq. Algorithm
1 ped = {pi I p,E RS}
2 miar+by+cz+d=0
O:nLSUP-VY
3 v=G-8

if tryCount then v = fv .,

fn)=g(n)+h(n)

4 w= {wl,wz w,c}

0'=A4vG(0,)
5

d;= | w;,—o;
6 W ={wE W | >d,oLSUPY 0’}
7 =X f“agem

rieo;= llrill 1l ojll cosé

fu Uagent * Oj
8 0= et I
€5 T e | T 0,1
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[Fig. 7] Implementation and Execution of the
Proposed Algorithm(Proceed along the
optimal path from the top-left to the right in
sequence)
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[Fig. 8] Setting the target direction based on the
number of attempts
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[Fig. 9] Success rate for 100 attempts(above : random
obstacle configuration(success 78%), below :
fixed obstacle configuration(success 96%))
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[Fig. 10] The shape of the obstacles used in the
experiment(left : random obstacles, right :
fixed obstacles)
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