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Research on Improved RRT-Connect Path Planning
Based on DBSCAN Algorithm

LI Liuyang’, WANG Keqing, JIAO Sitao, ZHOU Qi

(School of Automation, Nanjing University of Information Science and Technology,Nanjing,Jiangsu 210044 ,China)

Abstract; Aiming at the problems of slow convergence speed, low path search efficiency and tortuous path of RRT-Con-
nect algorithm, an improved RRT-Connect algorithm based on DBSCAN algorithm is proposed. On the basis of the RRT-
Connect algorithm, the node gravitational field is added to guide the direction of the new node, which makes the convergence
speed faster. At the same time, by introducing the elliptical sampling method, the sampling range is reduced to improve the
efficiency of path planning. Finally, based on the improved RRT-Connect, the DBSCAN clustering algorithm is introduced
to make the obtained planning path smoother and more reliable, and enhance the robustness of the algorithm. In order to
verify the optimization effect of the improved algorithm, it is simulated and compared with the RRT algorithm and the RRT-
Connect algorithm in different environments. The simulation results show that the improved RRT-Connect algorithm has
better path planning effect than the other two algorithms. It not only accelerates the path planning speed, but also obtains
the path close to the optimal solution, which has the characteristics of universal applicability and high robustness.
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1 Initialize trees T1 and T2 with niy and ngea as their respective roots

2 fork =1 to K do:

3 sample_theta = random value between theta_min and theta_max

4 sample_r = random value between 0 and 1

5 sample_x = center. x + semi_major_axis * cos(sample_theta) * sqrt(sample_r)

6 sample_y = center.y + semi_minor_axis * sin(sample_theta) % sqrt(sample_r)

7 sample_point = (sample_x, sample_y)

8 samples. append(sample_point)

9 Nrand = EllipseSampling (ngoqr s epsilon)

10 Npear Tl = nearest_neighbor(T1, ngm)

11 Npew_ 11 = steer(npear_ T1s Nyand)

12 if not collides(npear_T1s npew_T1):

13 add npew_T1 to T1

14 Nnear 12 = nearest_neighbor(T2, nue, T1)

15 Npew_ 12 = steer(Nyear_ T2, Npew T1)

16 if not collides(nyear_ T2 Npew_T2):

17 add npew_T2 to T2

18 if nyew_T2 is in the vicinity of goal:

19 if not collides(nyew_T2, goal) :

20 path = DBSCANPath(nue,, T1.npew_ T2, eps, minpts)

21 if path is not empty:

22 return path from start to ny.,_ T1 + path + path from n,.,_ T2 to goal
23 swap(T1, T2)

24 return null

DBSCAN Path(niyii s 1g0a1» €ps, minpts) :

1 Perform DBSCAN clustering on the points between nin and nge. with parameters eps and minpts
2 Identify the core points as the path waypoints

3 if there are core points:

4 return path from ni, to the first core point + core points + path from the last core point to ngo
5 return empty path
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