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Development of a Single Dynamic Corridor Generation Algorithm for

Urban Air Mobility in Mountainous Busan
GeeMoon Noh', SungHo Lee’, JunSoo Kwon', JiHoon Park’, DaeWoo Lee”

ABSTRACT

Urban Air Mobility (UAM) is emerging as a solution to urban transportation issues, and Korea
is advancing UAM development through the K-UAM roadmap. This study proposes a single
dynamic corridor generation algorithm as a core technology for real-time traffic management.
Using the A* algorithm and DEM-based grid terrain data, optimal flight corridors were
generated between Vertiports in Busan. A risk map with terrain-based weights was applied to
guide corridor formation away from urban areas toward mountains or seas. Simulation results
confirmed the system's ability to flexibly adapt to environmental characteristics. However,
increased computation time was observed with longer distances and higher terrain complexity.
Future research will focus on improving system realism by integrating factors such as
population density, weather, and urban airflow effects.

Key Words : A* Algorithm(A* €118]%), Dynamic Corridor Network(54 33%), Grid-based
Terrain Data(Grid 7|8t & AX), Urban Air Mobility(UAM, EAEFIE
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Fig. 1. UAM dynamic corridor system
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Table 1. Representative UAM specifications

Model Max. width Lengh
Volocopter 2X | Approx. 7.5 m | Approx. 2.5 m
Joby S4 Approx. 12 m | Approx. 9 m
Supernal SA-1
(Hyundai) Approx. 12 m | Approx. 8 m
EHang 216 Approx. 5.6 m | Approx. 5.6 m
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Fig. 9. Busan map for simulation
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Table 2. List of vertiports

Vertiports
Locations Vertiports Position(X, Y)
A Seomyeon Seomyeon (95.76, 93.21)
Pusan National
B | Universe (PNU) PNU (96.25, 109.78)
C |Gadeok Airport | Gadeok (23.77, 38.75)
Gimhae
D ImeAr.na“OHal PUS (61.01, 90.71)
irport
(IATA:PUS)
Busan Central
E | Bus Terminal Nopo (103.67, 134.53)
(Nopo)

[: Terrain Obstacle Q) Start
W Grid map path ) Goal
. M : Real size map path

Fig. 10. Path result simulation — part 1
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Table 3. Result of simulation—part 1

(@ (b) (© d (e
A-B A-C | A-D A-E B-C
Cal. time
(se0) 0.45 | 3.64 | 0.46 | 0.45 | 4.32
Path | UAM | 5.02 | 3847 | 13.51 | 14.02 | 4331
dist.
km) | car 9 37 16 16 45
Table 4. Result of simulation—part 2
® (€ (h) (] 0)
B-D B-E C-D C-E D-E
Cal.time | 47 | 045 | 110 | 6.20 | 0.74
(sec)
path | UAM | 155 | 9.13 | 27.69 | 52.66 | 2504
dist.
&m) | car | 19 | 7 26 | 53 | 30
Grid Map

[ : Terrain Obstacle
[ : Grid map path

20
25

Fig. 12. A Simulation example of 3D path
planning

: Corridor(No Risk Map)

1 : Corridor(with Risk Map)

Fig. 13. Result of simulation with risk map
(case 1)
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: Corridor(No Risk Map)
: Corridor(with Risk Map)

Fig. 14. Result of simulation with risk map
(case 2)

Table 5. Result of simulation with risk map

Gadeok - PNU
No risk Risk map 1
map Case 1 Case 2
CaICjulation 4.85sec 4.08sec 5.48sec
time
Corridor | 43 39y | 4331km | 10477km
distance ’ : :
Distance
(Car) 45k1n
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