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Abstract : A global route is an essential technical element in implementing an SAE Level 4 fully autonomous driving system
without driver intervention. Under this requirement, research on creating a high-definition, map-based global path and
developing a preprocessing algorithm is being actively conducted. In this paper, the BFS (Breadth-First Search) technique
was applied by clustering driving route nodes in a precise road map. Later, it was confirmed that the proposed method
improved performance after comparing the computational amount and execution time of the Dijkstra algorithm-based global

path.
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Fig. 1 Point cloud type hd map
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Table 1 Components of the hd map of National geographic
information institute

1) Al NODE

2) A2 LINK

3) A3 DRIVEWAYSECTION
4) A4 SUBDIARYSECTION
5) A5 PARKINGLOT

6) B1_SAFETYSIGN

7 B2 SURFACELINEMARK
8) B3 SURFACEMARK

9) C1_TRAFFICLIGHT

10) C2 KILOPOST

11) C3_VEHICLEPROTECTIONSAFETY
12) C4 SPEEDBUMP

13) C5_HEIGHTBARRIER

14) C6_POSTPOINT

Table 2 Components of the driving path link used for the
purpose of generating a global path

A2 LINK
Column name
1) ID
6) LinkType
8) R_LinkID
9) L_LinkID
10) FromNodeID
11) ToNodeID
13) Length
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Fig. 3 Driving path node and link of National geographic
information institute
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Fig. 4 Weigted graph for defining the connection between all
driving path nodes
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Fig. 5 Converting HD map to adjacency matrix
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Table 3 Comparing the between conventional and proposed

methodology
Original Proposed
1 1,000,000 250,000
2 0 10,000
Sum 1,000,000 260,000
Reduction rate 74 %
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Table 4 Comparing the # of nodes (K-city)

Fig. 9 Lightweighted Zero-city

# of Nodes
Original 712
Proposed 622
Reduction rate 12.64 %
O
O

00O
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Table 5 Comparing the # of nodes (Zero-city)

# of Nodes
Original 1,102
Proposed 561
Reduction rate 49.09 %
- o,
N ©} Cfo
o
% Q
N
‘\_100 O

Fig. 10 Lighteweighted Yeouido

Table 6 Comparing the # of nodes (Yeouido)

# of Nodes
Original 2,042
Proposed 1,027
Reduction rate 49.71 %
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Fig. 11 K-city global path generation scenario
Table 7 Results of K-city scenario
Scene Runtime(sec) Computational complexity
Original 0.01467 506,944
1 Proposed 0.01305 388,328
Reduction rate 11.09 % 23.40 %
Original 0.01488 506,944
2 Proposed 0.01270 386,984
Reduction rate 14.63 % 23.66 %
Original 0.01434 506,944
3 Proposed 0.01320 386,948
Reduction rate 791 % 23.67 %
Original 0.01499 506,944
4 Proposed 0.01396 388,484
Reduction rate 6.90 % 2337 %
Original 0.01329 506,944
5 Proposed 0.01270 387,245
Reduction rate 4.39% 23.61 %
Original 0.01302 506,944
6 Proposed 0.01323 389,000
Reduction rate -1.61 % 2327 %
Mean 7.22 % 23.50 %
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Scene 1 Ir! ) Scene 2 )
\
\\\
N \
Scene 3 ) Scene 4 )
\- - - \\?_ —.
-.,3 \
- |
Scene 5 ) Freeconeg 3. Scene 6 -
‘\
’ h] jll.
Fig. 12 Zero-city global path generation scenario
Table 8 Results of Zero-city scenario
Scene Runtime(sec) Computational complexity
Original 0.03260 1,214,404
1 Proposed 0.01441 321,121
Reduction rate 55.79 % 73.56 %
Original 0.03062 1,214,404
2 Proposed 0.01785 328,410
Reduction rate 41.69 % 72.96 %
Original 0.03088 1,214,404
3 Proposed 0.01888 336,330
Reduction rate 38.85% 72.30 %
Original 0.03213 1,214,404
4 Proposed 0.01743 324,922
Reduction rate 45.77 % 73.24 %
Original 0.03167 1,214,404
5 Proposed 0.01463 318,690
Reduction rate 53.80 % 73.76 %
Original 0.03097 1,214,404
6 Proposed 0.01841 332,145
Reduction rate 40.57 % 72.65 %
Mean 46.08 % 73.08 %
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Fig. 13 Yeouido global path generation scenario

Table 9 Results of Yeouido scenario

Scene Runtime(sec) Computational complexity
Original 0.16822 4,169,764
1 Proposed 0.04311 1,055,513
Reduction rate 74.37 % 74.69 %
Original 0.16297 4,169,764
2 Proposed 0.05012 1,066,393
Reduction rate 69.24 % 74.43 %
Original 0.14751 4,169,764
3 Proposed 0.05412 1,065,545
Reduction rate 63.31 % 74.45 %
Original 0.14815 4,169,764
4 Proposed 0.04914 1,067,050
Reduction rate 66.83 % 74.41 %
Original 0.14397 4,169,764
5 Proposed 0.05798 1,056,250
Reduction rate 59.73 % 74.67 %
Original 0.14249 4,169,764
6 Proposed 0.06421 1,067,498
Reduction rate 54.93 % 74.40 %
Mean 64.74 % 74.51 %
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