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ABAT RS, I H AT DURRHA AT LA 2 31 5K
HLas N6 b, SEBAE LA B P iR E T &
Ferigo SF B 5L UE B, ANT5 E X LA N AT E R
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R 2R i Ak 2 > 2 > ff B AGA B 8 T SR, o
AT SR 5 AL 25 2] 5 2 Rk el s 210
TrEHERE, Blan, S 1 iE N 2 b JE A5, Peng 455
T £ 51-1F 18 4 45 # (mixture of actor—critic
experts, MACE), AH Lt T IR B2 5 Ak 2% ) J7 vk & DL i) 5
—VH —PFIRGEEE I, AT IR 2549 AT LU XA [ 1 e
25 2 AR WA [F Y 2L AR o AH LT — R i i b2y
REEU TR O B 4, Lee S5 1T AY R 1L
22 PR T LS LRI 2 A O A, R i R L i
FRR E P HE B 7 WA S 91, AL N T LOKS i b 5 0
KNI EREE

B 1t FH A A % e A ) b o SRS, Al
F W FE A R 22 27 > 0 07 vk B s P Ak s ) 4
25, R AN Rk B ER T 45 A TR A = CHE R
Bang SFP TR RIAE SR AlG T oAk 2= S SRR T
T, Ad FH R A2 2] SR 25 A MLAS AR L2
SOV 25 1 5 D S A T S B A et A B 42 )
Dok BRI G 75 I a5 o XA ik AL AR A i AR
RHERIHESE, IF s Ak 22 S SR AL BG4S, ks
PEALT X MY S S BN M IS N BB ), iR R K
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i B E 35 N RE ) FE ok BT R SR B vk B
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Abstract Humanoid robots, benefiting from their human—like morphology and locomotion capability, are regarded as promising
platforms for future service, rescue, and industrial applications; however, achieving stable and reliable walking in unstructured
environments remains highly challenging. This paper provides a comprehensive review of recent advances in humanoid locomotion
planning and control, with a focus on gait planning, trajectory generation, whole—body control, and learning—driven approaches. We
summarize the core concepts and implementation frameworks of representative methods, compare their applicable scenarios, strengths,
and limitations, and present a hierarchical categorization of existing research. Moreover, this work discusses key technical bottlenecks that
hinder environmental adaptability and dynamic stability. Finally, we outline future research directions, including multimodal perception
integration, co—optimization of learning and control, whole—body motion skill learning, and safety assurance, and offer suggestions
toward standardization and large—scale deployment.
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