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the normal group but increases significantly in the Parkinson’s disease group (amplitude 31.8 mm), accompanied 
by high-frequency oscillations (evidence of impaired trunk stability and hip abductor weakness) (see fig. 8, c). 
The probability density of trunk sagittal inclination indicates a forward shift in the Parkinson’s disease group 
(from −89.2° to −81.1°), with minimal overlap between groups, illustrating the characteristic stooped posture in 
Parkinson’s gait (see fig. 8, d ). The integrated four-dimensional radar plot, encompassing ankle angle, foot-off 
height, trunk lateral shift and trunk forward tilt, shows that the normal group forms a balanced, near-boundary 
diamond, whereas the Parkinson’s disease group exhibits a contracted, asymmetric shape, visually highlighting 
multi-system gait impairment (see fig. 8, e). 

Fig. 8. Evaluation of gait in normal group and Parkinson’s disease group: 
a – foot clearance during swing phase; b – ankle angle; 
c – trunk lateral displacement; d – trunk forward lean;  

e – integrated four-dimensional radar plot

The visualisation results of a gait 2D motion analysis system implemented using the lightweight MediaPipe 
model, showcasing the capability of deep learning-based computer vision methods to perform real-time ana
lysis of human dynamic behaviour under low computational cost conditions, is illustrated in fig. 9. The chart 
(see fig. 9) presents the dynamic waveform curves generated by the gait event analysis module, corresponding 
to the temporal motion variations of different body parts (such as the left heel and right toe). This system not 
only visualises the gait cycle but also enables the extraction of key gait features (including cadence, stride length 
and stance-to-swing ratio), providing valuable data support for subsequent applications in motor rehabilitation, 
behavioural monitoring and human biometric identification.


