JPNT 13(4), 441-447 (2024)
https://doi.org/10.11003/JPNT.2024.13.4.441

=X < |4
= 7=l
LET AXE, HBET

Journal of Positioning,
]I) N T Navigation, and Timing

£ £3I Urban Air Mobility =35} 7|8t £E 3|1 2D2|S

Optimization-based Collision Avoidance Algorithm for Urban Air Mobility

Through Dynamic Programming
Young—Jin Roh®, Ji—Ung Im®, Jong—Hoon Won'

Autonomous Navigation Lab., Department of Electrical and Computer Engineering, Inha University, Incheon 22212, Korea

ABSTRACT

In this study, we propose a collision avoidance algorithm for Urban Air Mobility (UAM). The proposed algorithm uses Dynamic

Programming (DP) techniques to optimize trajectory planning and collision avoidance strategies. The algorithm includes a

dynamic and adaptive framework that can effectively manage a variety of unpredictable urban airspace scenarios. Through a

comprehensive analysis of the surrounding environment, the algorithm formulates collision avoidance decisions by considering
the state of the aerial vehicle. By utilizing DP, the algorithm optimally balances the trade-off between minimizing collision risk
and ensuring efficient path planning. The effectiveness of the proposed algorithm is tested in various urban environments

through simulations. These tests demonstrate its ability to manage complex airspace scenarios. The results show a significant

reduction in collision risk while maintaining acceptable path efficiency, compared to other collision avoidance algorithms.
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1. INTRODUCTION
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2. METHODOLOGY

2.1 Dynamic Programming
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2.2 Algorithm Design

4 Aol A AFE5hs YYEE QI B (Wahab et al. 2020)
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Fig. 1. Grid sate space of general DP algorithm (left) and area sate space of the proposed DP algorithm (right).
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2.3 Algorithm Modeling
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Fig. 2. General motion state of DP algorithm.

Fig. 3. New motion state of proposed DP algorithm. proposed motion
state (left), and vertical/horizontal motion state of proposed (right).
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3. EXPERIMANTAL VALIDATION

3.1 Experiment Setting

Fig. 4. The result of the general DP algorithm (top) and the result of the

proposed DP algorithm (bottom) at sparse-distributed environment.
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Fig. 5. The result of the general DP algorithm (top) and the result of the
proposed DP algorithm (bottom) at complex environment.

Table2 Comparison of performance at complex environment.

Metric Totalreward  Computation time
General 20 0.15 (sec)
Proposed 30 0.13 (sec)
Improvement 50 (%) 13.3 (%)
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