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Mediapipe-based lower limb characterization and gait cycle detection study
LUO Zi’ang, WU Qinmu

( College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: Non—contact gait cycle detection does not require direct contact between the human body and any equipment, but only
monitoring by sensors or camera equipment, which reduces the complexity of the operation and the discomfort of the human body.
Regarding this situation, a non—contact gait cycle detection method is proposed. Based on the Pose model of MediaPipe, the human
walking video is recognized and the topology of human posture in the video sequence is extracted, which improves the processing
efficiency and real —time performance. Then, the periodic dynamic change law of the features combined with different body
landmarks is analyzed in the pose landmark model, and the ratio of the area of the triangle composed of the two hip joints of human
body to the left and right knee joints and the angle value of the left leg and knee joint are extracted as the features. Finally, the
discrete data points collected from each frame of the video are fitted into a continuous curve with periodicity by the cubic spline
interpolation method, and the curve is filtered by the Chebyshev filter. Through experimental verification, the lower limb features
selected in this paper have good robustness and accuracy for multi-view gait cycle detection.
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Table 2 Comparison table of C values
LORIIWIRES 0° 18° 36° 540 72° 90° 108° 126° 144° 162° 180°  Mean
SCHR[ 4] 7% 0.48 0 0.08 0.08 0.07 0 0 0 0 0.41 1.00  0.19
CER[S]HTEE 0.06 0.40 0.23 0.03 0 0 0 0.06 0.26 0.32 0.07 0.13
SCHR[ 71771 0.48 0.92 0.95 0 0.12 0.05 0 0.01 0 0.04 0.12  0.24
SCHR[ 8] 7k 0.18 0.95 0 0 0.07 0.05 0.05 0.05 0 0.04 0.40 0.16
CHR[9] Tk 0.54 0.40 0.22  0.12  0.04 0.04 0.04 0.18 0.44 0.50 0.62  0.29
ATy 0.08 0.36 0.23 0.13  0.06 0 0.04 0.13  0.07 0.12 0.07 0.12
Wk [T]. MIRIE TR R4, 2021 ,42(5) :656-663.
4 ZEFRIE [3] EFW, En B, 2. 36T A 2 U BT 10 2 4 R AR

X B e P AR 20 285 o SO AG: DU K 32
ANE IR, AR SCLL MediaPipe ) BlazePose 1571y
FEAilt, BlazePose 8 T — % 5 40 1) 45 BRI 28 ) 4%
B FEHE R R P REAS LA R WURIB AT A UEAR P
b GBS T IsATR0R, KRR T LT =
PO R FUARRS AR5 ST A BERFE AR A5 5 B 7 1%
R 2525 A9, S8 I T AT E R ESFE R
UE T T 38 4R A A A0 A I 7 THI Y 65 A e [ I XoF
CASIA-B ¥l £ 1) J5 A LA 0 4 7 AR MR Ak 381, Yt
RIS 15 5053 BT, (0T f 16 b 9 45 2R S AIHS
W, SCHLERRIILT MediaPipe 19N BCRRIE 24T
5L ARG INE R Z A T BA B8
ARG INRG B | AT LA R AS I A0 285 TR 4
S22 3k
(1] RT3 R, UL EE. T R I A Sl ) A 28 1 9 o L

BTSRRI T]. TR, 2019,26(3) :260-266.
[2] ERMR, XIstss, TR, 4. 5L B RI0R 2 0 2 1 25 2 R S

ABFHENFE[T]. BUNNER S BRI ,2022,28(4) :58-63.

[4] BAZAREVSKY V, GRISHCHENKO I, RAVEENDRAN K, et
al. BlazePose: On —device real —time body pose tracking [ EB/
OL]. [2020-06-23]. https://arxiv. org/pdf/2006. 10204. pdf.

(5] kzth, 30, ZEMAL. S5 T B LTRHIE ) 2 0L FA 20 25 8 9 A6
MLI]. BRI 240 ,2023,53(9) : 2611-2619.

[6] 22—, 2R, XU T ZHRAEE BRGS0 [ 1], ik
FRG AR ,2013,8(1) :74-79.

[7] BEN Xianye, MENG Weixiao, YAN Rui. Dual —ellipse fitting
approach for robust gait periodicity
Neurocomputing, 2012, 79(3): 173-178.

[8] SARKAR S, PHILLIPS P J, LIU Zongyi, et al. The humanID
gait challenge problem: data sets, performance, and analysis[ J].

detection [ J ].

IEEE Transactions on Pattern Analysis and Machine Intelligence,
2005, 27(2) : 162-177.

[9] TANG Yungi, XUE Ao, DING Jianwei, et al. Gait cycle
detection by fusing temporal and spatial features with frame
difference[ J]. Journal of Data Acquisition and Processing, 2017,
32(3): 533-539.

[10] WANG Liang, TAN Tieniu, MEMBER S, et al. Silhouette
analysis—based gait recognition for human identification[ J |. IEEE
Transactions on Pattern Analysis and Machine Intelligence, 2003,
25(12): 1505-1518.



