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Practical Path-planning Framework Considering Waypoint Visibility
for Indoor Autonomous Navigation using Two-dimensional LiDAR Sensors

Hyejeong Ryu""

Abstract

Path-planning, a critical component of mobile robot navigation, comprises both local and global planning. Previous studies primarily
focused on enhancing the individual performance of these planners, avoiding obstacles, and computing an optimal global path from a
starting position to a target position. In this study, we introduce a practical path-planning framework that employs a target planner to
bridge the local and global planners; this enables mobile robots to navigate seamlessly and efficiently toward a global target position.
The proposed target planner assesses the visibility of waypoints along the global path, and it selects a reachable navigation target, which
can then be used to generate efficient control commands for the local planners. A visibility-based target planner can handle situations,
wherein the current, target waypoint is occupied by unknown obstacles. Real-world experiments demonstrated that the proposed path-
planning framework with the visibility-based target planner allowed the robot to navigate to the final target position along a more effi-

cient path than the framework without a target planner.
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Fig. 1. Overall architecture of the path planning framework using the proposed visibility-based target planner
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Algorithm 1 Target waypoint selection using visibility

Require: pathgiopar = {w?|(w, w;), 0 < i< N}, wt,
B — (z, y, §), scans = {5;] Omin < J < Omax} .
> pathgiopar: a global path consisting of waypoints w®
> wP: the starting position
> w™: the final goal/target position
wT: the current target waypoint, 0 < T < N
> pf: the pose of the robot
> Bmin, Omax: the minimum and maximum angular range
of the LiDAR
Ensure: w?, flageontinue
1: Initialize flagcontinue < true
2. Calculate the relative transformation (A, Ad) between
p® and w7
3. if Ad > dyy, then
4 if T' < N then
5: Find dgcqr, = min scansg;
> scansg = {sp € scans|A—0. < k < Af+06.}

6: if dscan > Ad then

7: vq < true; > vg: distance visibility
8: end if

9: if Af < 6y, then

10: vp, < true; > vp: heading visibility
11: end if

12: if v, = true and vg = true then

13: if wT pft . wTwT+1 > 0 then

14: w? w1,

15: end if

16: else if v, = false and vy = true then

17: for w! € pathgiobal, T +1 <t < N do

18: Calculate (Af, Adist) between pft and w;
19: Assess the heading visibility v}, for w? as

in line 5 - line 11;

20: if 112 = true then
21: wT $— wt;
22: break;

23: end if

24: end for

25: end if

26: end if

27: else

28: if 7'= N then

29: flageontinue < false;
30: else

31: wT — wT+1;

32: end if

33: end if

Fig. 2. Algorithm to select a target waypoint using visibility
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Fig. 3. A global path computed by SIRRT*
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Fig. 4. The estimated position of the robot during navigation ; (a) the
estimated position from the start to the final goal, and (b)
enlarged views of regions A, B, and C.
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Fig. 5. Local target waypoint selection during navigation ; (a) path
planning without a target planner, (b) path planning using the
proposed waypoint visibility-based target planner.
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