#5288 F1 H 3 & % Vol. 52, No. 1
2026 4 1 A ACTA AUTOMATICA SINICA January 2026

IR TR A AR S0 55 2 B R B AL B g

B OFE AIAHERS N RAARS NS T2 AR RS, - ORI A X B & R S 42 ) 7 i, SEELY)
BeAh 4 SOV H B Bk o, B SN R AR B R R 22 R T B B R e e O 1) A D A
A0 R M R R — BUME I L SRR, X RESEOR SN ARSI, TR BRI R GE - IR BN A X B DL SR A, 4R
— I T B B A AR B 2 A SRR BRI S A AR . R T, B DRVR S AR X B 22 S S O % o s B A 20 4
JE AR 5 M LA EL R SR 10 L, 7 2 T v B T R Gl 2 BOORE B A T 7 3%, RN T A e T S 2R R AR X B — B A R
fE T I E /UT R AN R SR A R B BRI, B RS HOR YA A 2 A DL, REAT A0 3R B S B
il 8% i, SEELUTHAR Fh T AT 2 — R 2 it — Bk LSO B SRS AME . T BT R DT IR RE W AE AR 4 R
BEMAS B A T (5 BRORTIR T, W DR RE 1A R SR PRI AR R 1 I DR 8 o 403 38 F0 i bt B, T L e B 01 22 1)
R IHIRCR . 5 H A B & N — B ) 77 A, B R % AL E BAT IR S MO R MR M 2 B R R GEIRE ). A,
D5 FE FEIGAE T BB vh 42 1 5 S A4 21k

KR AR B ARG B EE R DIRIG I, PRsh; TR A AR R

IR SRR, x5, 2w, LA, EER. VIR R IR G HXTB A0 2 8 a8k R 40 B & R SE . B3k R,
2026, 52(1): 121-136

DOI 10.16383/j.aas.c250180 CSTR 32138.14.j.aas.c250180

Adaptive Disturbance Rejection for Mixed Relative Degree Heterogeneous

Multi-agent Systems With Switching Topology
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Abstract A novel distributed adaptive disturbance rejection control scheme is developed for heterogeneous multi-
agent systems with mixed relative degree under uncertain disturbance to achieve leader-follower output consensus
under switching topology. First, a local output tracking error is introduced to transform the global leader-follower
output consensus problem into a local output consensus problem between neighboring agents. Then, assuming
known system parameters and disturbances, a distributed nominal high-order differential neighbor-sharing informa-
tion based disturbance rejection controller is designed, based on the agent system control-disturbance relative de-
gree matching condition. Based on this, a high-order sliding mode differentiator based precise estimation method is
proposed to address the problem of difficulty in directly obtaining high-order differential neighbor-sharing signals in
controllers due to mixed relative order differences. This method breaks through the traditional control design’s de-
pendence on system relative order consistency and solves the problem of local-global output consistency in
fixed /switching topologies. Furthermore, for the case where the system parameters and disturbances are uncertain, a
distributed adaptive disturbance rejection controller is designed to achieve desired disturbance compensation and
leader-follower output consensus under switching topology. The proposed control method can not only ensure closed-
loop stability of the entire agent system and achieve leader-follower output consensus, without relying on global
agent or leader information, but also achieve the expected disturbance rejection. Compared with conventional ad-
aptive consensus control schemes, it also has the ability to handle the mixed relative order characteristics of hetero-
geneous multi-agent systems. Finally, the effectiveness of the proposed control scheme is verified through simula-
tions.
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