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The application of multi sensor fusion technology in the path optimization of
intelligent paving robot
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Abstract: With the continuous advancement of automation technology, the application of laying robots in industry and daily life is becoming
increasingly widespread, and the optimization of their path planning directly affects the efficiency and accuracy of construction. In order to
improve its operational efficiency and accuracy, in depth discussions are conducted on the path planning of intelligent tiling robots based on
multi—sensor fusion technology. Firstly, a theoretical framework is proposed for the path planning of intelligent tiling robots. Corresponding
fusion techniques and selection logic are proposed to address the problems in path planning. The data fusion algorithms used in this paper
include Kalman filtering, particle filtering, and deep learning algorithms, which are applied to path planning in order to achieve higher path
optimization efficiency. The system demonstrates strong environmental adaptability in practical paving scenarios and can efficiently navigate
and optimize paths in complex construction sites. The experimental results show that the optimized robot walking path reduces the movement
distance by 25% compared to traditional methods, and improves construction efficiency by 30%. The path optimization scheme using multi
sensor fusion technology can effectively improve the operational performance of robots. The data fusion algorithm provides new ideas for
core areas such as environmental perception and path planning of paving robots, promoting the development of intelligent construction. The
research results provide new solutions for the intelligent control of similar equipment.
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python

def plan_path(current_position, goal_position, obstacles, optimization_algorithm):
1 BRAIEAREREBAHL S A MIPRIZ.

:param current_position: 4T E (x, y)

:param goal_position: BAFRIE (x, y)

:param obstacles: FERF#I{Z R [(x1, y1), (x2, y2), ...]
:param optimization_algorithm: +$‘-}$ ;ﬁ_# ﬂ:,ﬁ)ﬁ%
10 wretum: B2 SIS [(x1, y1), (x2, y2),

11 rraises: Exception mﬁ%“ﬂ_‘ﬁﬂzﬁhuﬁm:h%i

CONONSWNE

14 # AT LR Bk B AR R B ERRT Y E

15 if current_position in obstacles or goal_position in obstacles:
16 raise Exception(" 4 Bak A Ar S BARELERATM L. ")
17

18 # EMIHERFS , PABRARS

19 path = [current_position)

20

21 # ARIRSAR ST T I E AR R

22 if optimization_algorithm == "A*":

23 path_planning_algorithm = a_star

24 elif optimization_algorithm == "Dijkstra™:

25 path_planning_algorithm = dijkstra

26 else:

27 raise Exception("FMMRLIIELEIR. ")

28

29 # 18 FERE A DA TRR A2

30 planned_path = path_planning_algorithm(current_position, goal_position, obstacles)

32 | # BHRIBAEMAZIRRZE
33 | path.extend(planned_path)

35 # B EIEKZ AT
36 retumn path

38 | # Rl ARFERIL , BRRAKIRIAR T

39 | def a_star(current_position, goal_position, obstacles):

a1 AR FERRAZ IR
42 Jf;#%‘&ﬁ?&ﬂlm’ﬁ , (RIBHORBIRBIHES.

44 # HRRIIRIRI...

45 retum []

47 | # 75 : DijkstraiiX3RIL , MR A{RRIVAAT

48 de' dijkstra(cunent position, goal_position, obstacles):

50 Dijkstra®{ j% %12 #%.
51 ﬂtﬂtﬁ%ﬁ?&ﬂlﬂﬁﬂ’ﬁ' 1RIR Bl BAESS.

53 # HRRIIRIRI...

54 retum []

56 | # {ERRBI
57 | # plan_path((0, 0), (10, 10), [(5, 5), (6, 6)], "A*")
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