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Abstract: As an important tool for guiding and introducing visitors to the exhibition hall, the robot needs to confront the
complex environment that may exist and the constantly moving visitors. First of all, it is needed to have the ability to enable
accurate positioning and navigation as well as dynamic obstacle avoidance. In recent years, simultaneous localization and
mapping (SLAM) technology has been widely used to address localization and navigation issues in unknown indoor
environments. Based on the robot operating system (ROS), this study collects environmental information by 2D LiDAR,
and then combines the service robot's Inertial measurement unit (IMU), odometer, and other sensors to map the exhibition
hall environment by the Cartographer SLAM algorithm. Path planning and dynamic obstacle avoidance functions are also
implemented, in path planning, the algorithm is selected for global path planning and the Dynamic Window Approach
(DWA) algorithm for local path planning. The environment map construction, path planning and dynamic obstacle
avoidance functions are verified by simulation and in real environment. The average position deviation and standard

HEEH: ILABBE TR —KIE (GJJ200833).
EAEVEE RENI, wzgang2017@163.com
Wske B 1 2022-12-04; 252 H 1 2022-12-29; {r£k Hi kR H #: 2023-01-05 http:/Avww.mechscieng.com


http://dx.doi.org/10.57237/j.mse.2022.01.004

24 REN| 5.

BTHOE SLAM T iS5 s A E £ AT TE

deviation (SD) of the robot from the target point were less than 7 cm and less than 3 cm, respectively, when the robot was
set to move at 0.5 m/s for the positioning test. The average heading deviation was less than 9<and SD was less than 3< The
robot's positioning and navigation can well meet the working requirements of the pavilion service robot.
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Algorithm 1: 4 algorithm

1 Input: map, current position, target_ position

2. Qutput; the shorlest path

3. Init openlist[], closedlist[]

+ board = Board(map,target _ position)

5. board.GelMsg(current position).JsUnk =0
s Openlist.append(current position)
7
k-3
9

While (openlist! =[] ):
current_position = openlist[0]
openlist.remove(current_position)

10 If (current_position == target_ position) Then

1 print("Successfully found the solution ")

12 return

13 For i in [current_position.x-1,current position.x+1]: De

1 For j in [current_position.y-1,current_position.y+1]: Do
15 If (IsInBoard(i,j)): Then

1% new G=board.GetMsg(current position).G+14
17 If (board.mapx[i][j].1sUnk): Then

18 board.mapx[i][j].IsUnk =0

1 openlist.append(Position(i,j})

0 board.mapx|i]|j].parent = current_position
21 board.mapx[i][i]. G = new_G

22

3 If (board.mapx|i]|j].G > new G): Then

2 board.mapx[i][j].parent = current_position
25 board mapx[i][j].G =ncw G

26 End If

27 End If

28 End If

28 End For

30 End For

31 End If

2 openlist.sorttkey = lambda clem ; board.GetMsg(elem).GetF())
53 End While
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Algorithm 2: DWA algorithm

1. Input: robotPose, robotGoal, robotModel

2. Qutput: the best U and @

3 desired © = calculate U {robotPose, robotGoal)

2 laserscan =readScanner()

s allowable_0 = generateWindow(robot® ,robotModel)
s allowable_ @ =generateWindow{robot @ ,robotModel)
7
8
a

While (not arrived the goal )
For U in allowable_t* Do
For ¢ in allowable_ @ Do

0 dist = find_dis( ¥, @ ,laserscan, robotModel)
1 breakDist = calculateBreakingDistance( U )
12 If {dist > breakDist) Then
13 heading = hDiff(robotPose, goalPose, U, @)
14 clearance = (dist - breakDist)/(dmax - breakDist)
15 cost = costFunction(heading, clearance, abs(desired_t -1 )}
16 If {cost > optimal) Then
17 hest_© = U
15 hest_ @ =
19 optimal = cost
20 End If
2 End If
2 End For
2 End For
20 set robot trajectory to best_U , best_ @
2. End While
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