$7HEIM Bl SRR Vol.7 No3
2025 4£9 H Chinese Journal of Intelligent Science and Technology September 2025

ET KPPO BARIUREE T AL k1T H|

RFe', @oes', hakg', KRE L, RKE*
Q1T pg Tl R N TR RE S5 KRB 2B, W & 450001
2. JRE Tk KA H S TR, TR M 450001
3. TR SRV RT AL e, DU)1 BES 6100505
4. FFRHE RN LR Be, W # 2 453003)

1 O iz e AL (PPO) BEIAAE VU e 3 Jo AL QAT 42 ) v 77 75 A i St JE2 18 A0 wf DLk B A2 % A 855 [
@, 7£PPO FEM LA b, B 7 BRI Al & 1) KL AR 76 T 1005 L2 0E ) I0AE) j 1) B2 & R AL, S i T — bk
BESRE KPPO $ik, FRIGHL S H] T DU e I A ML RATFE MRS .l DU e B T AHL AT SR H B 07 O30, 45
SRR, {EKPPO SE SN (K50 T, DU e R o ANLRESS I id ik B S W SICIRAS , R AE S A% A58 Hh i s IR 0
TS, AT IR T T AL G RR I BE JAT S5 AT RO . BT 45 SRAIESE T KPPO Sk A8 A 4k DU e 32 6 AL /AT
P o A R

RIS A SR DU T AL AT R IR LA

HESES: TPI3

XEkARESES: A

doi: 10.11959/j.issn.2096-6652.20253 1

Quadrotor UAV flight control based on the KPPO algorithm

WU Ziyi', GAO Xiaonan', ZHU Xianchao', ZHAO Liang?, ZHU Feng’, CAI Lei*
1. School of Artificial Intelligence and Big Data, Henan University of Technology, Zhengzhou 450001, China
2. College of Electrical Engineering, Henan University of Technology, Zhengzhou 450001, China
3. Institute of Fundamental and Frontier Sciences, University of Electronic Science and Technology of China, Chengdu 610050, China

4. School of Artificial Intelligence, Henan Institute of Science and Technology, Xinxiang 453003, China

Abstract: To address the issues of slow convergence and the difficulty of adapting to complex environments in proximal
policy optimization (PPO) algorithms for quadrotor UAV flight control, an improved algorithm was proposed, KPPO,
which integrated a composite regularization mechanism composed of a threshold-triggered KL divergence penalty and an
L2 regularization term based on the PPO framework. The proposed KPPO algorithm was applied to quadrotor UAV flight
control tasks. Physical simulation validation of quadrotor UAV flight control demonstrates that under the guidance of the
KPPO strategy, the quadrotor UAV rapidly achieves policy convergence and makes correct decisions in complex environ-
ments, thereby significantly enhancing the performance of conventional algorithms. Notably, the KPPO algorithm im-
proves task execution efficiency, a key factor in quadrotor UAV operations. This reassures the audience of the effective-

ness of the KPPO algorithm in improving quadrotor UAV flight control.
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