
ΔEP

ΔEK

𝑓𝑔𝑟𝑓

Trot Run Bound Pronk Limp Amble Hop

Gait Transition 

Strategies 
Adaptive Motion 

Adjustment

Gait Procedural 

Memory

𝜋𝐿

𝜋𝐺

PD𝒐𝑳

IMU
Pressure 

Sensor

Brushless 

Motor

𝝉∗𝒒∗

𝒒

𝜷𝑳

State 

Estimator

𝝈

𝒔

𝒐𝑮
𝜷𝑮

𝑼𝒄𝒎𝒅𝚪∗

Vestibular 

System

Cerebellum

MLR

Sending Signals

Nerve 

Receptors

MLR

Cerebellum

Motion Adjustments in 

Response to Sensory 

Feedback

Optimal 

Gait 

Selection

Animal State

Actuator-structural ForcesStability

Mechanical WorkCost of Transport

𝑣𝐵

ሶ𝑞𝜏

𝑐𝑎𝑣𝑔
𝑒𝑟𝑟

Musculoskeletal ForcesStability

Cost of Transport Mechanical Work

𝑡𝑠𝑡𝑟𝑖𝑑𝑒

ΔEP

ΔEK𝑣𝐵
𝑂2

Receiving Signals

Bio-Inspired Gait Scheduler

𝜏%




