Fully Al-based UAV controllers can rival

hybrid DRL-PID systems in performance,
especially under adversarial conditions.

An End-to-End Reinforcement Learning Controller for Inclined UAV Landing

Background

 Conventional controllers such as PID and linear MPC are effective for flat-surface UAV landings but struggle
with the nonlinear, underactuated dynamics present in inclined scenarios.

 To our knowledge, this is the first work to explore an end-to-end DRL controller for UAV landing on sloped

platforms under environmental disturbances.

Methods

n Drone Controller Architecture B Curriculum Learning Pyb.ullet Physics engine S|mu!at|on
o environment for Model Training
Fower Distribution
DRL Output . Motors d k — max (5ﬁnal 5Sta1‘t —Oéd(k kO))
RFM

0,(k) = max (55‘“5‘1, o5 — v, (k — ko))
(k) = min (52“31, 05 + vy (b — ko))

a DRL Framework n Disturbance Modelling

O = pta th, Vi, wt] R12 rp i 2
G; = kakr P
Ay = :P(),.Pl,PQ,PQ,]tE [071]4 34}%
2l .
( 1 if s; € Squccess D:_kD (Z 60 )X
r, — < —8 if'st c Scrash / =
t —1 if s¢ € Strune YU Shounds Fapplied (t); if We = 1 and Wt =1
. Fwind(t) — <
\_0'1 otherwise \0, otherwise
Result 1: Landing success rates of E2E controller vs Result 2: Trajectory performance indicative of stable and
hybrid controller with and without disturbance robust learned policy.
Table 1: LSR under no disturbance
Slope Angle (°) Hybrid (%) End-to-End PPO (%) |
0 95 95 —
15 95 80 [
30 90 55 6
Table 2: LSR with probabilistic disturbances activation > :
Slope Angle (°) Hybrid (%) End-to-End PPO (%) 0
0) 95 95 i Lol | | | |
15 100 100 0.0 0.2 0.4 0.6 e (@ 0.8
30 95 90
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