
138

Журнал Белорусского государственного университета. Математика. Информатика. 2026;1:130–139
Journal of the Belarusian State University. Mathematics and Informatics. 2026;1:130–139 

Специальный выпуск «Стохастика и анализ данных»
Special issue «Stochastic and Data Science»

A systematic academic analysis comparing healthy gait and Parkinsonian gait, incorporating the medical gait 
feature assessment table for quantitative inference, is provided in fig. 10. The analysis covers angular variations, 
motion plane characteristics and clinical significance, aiming to reveal differences in functional control and 
neuromuscular coordination between the two gait patterns. The normal’s group left and right knee angle wave-
forms are showed mirror symmetry, stable periodicity (approximately one complete cycle per second) and an 
amplitude of 55–60°. The 3D kinematic characteristics fall within the normal physiological range, demonstrating 
symmetry, strong periodicity and good dynamic balance. In contrast, the Parkinson’s disease group ankle, knee, 
hip and trunk exhibit are restricted ranges and markedly reduced amplitudes (around 30–35°). The gait cycle 
is irregular, and waveform peaks display noticeable disturbances. According to clinical assessment scales, this 
corresponds to a moderate-to-severe gait abnormality.

Fig. 9. Gait analysis system

Fig. 10. 3D gait analysis, specifically knee joint angle changes (a, b), hip joint angle changes (c, d )  
of normal group (a, c) and Parkinson’s disease group (b, d ) (beginning)


