2025578
Jul. 2025

®15% £7H 2 B it E M5 M A

Vol. 15 No.7 Intelligent Computer and Applications

SRBH, (RS, TGP, AR SR T RO HERR A P B A G [ 1], BREITHEANLS N ,2025,15(7) :93-98. DOI.; 10. 20169/
j. issn. 2095-2163. 250713

B TR 2 B RE 5 S A T

5k PR', MERZE', GRK', T ¥, TAKN
(1 |MAKF BEITEFEE, = 550003; 2 2MEBRIER, &= 550002)

T E. N TX RN RIS SRS SRR Bl 25 SR R O TE T, AR ORI 2B ) A AR (5 BRT SE
W ASBCHEAT IR 48 ) —Fh LA M R R R G 2B BRI Ty ik . XKSPAT RE b/ T AEEE AT b/ R A S A
AT L SR BRI T AT A5, (o FH 0 A | S 3 R %) B S = oy 5 P42 s B P 5 L R B SR1 f B8E VE S BSOR ol A, A 2t
RORIFRIN P | 7625 A5 =X LA SR PSR HE R 7 vk SE Al T 20 SR U Pl B . A SO M 19 25 28R e I o A i 2 36
T 98% LA b R AE IR SRAE 7% LAT W JE A B S ALl B il (R 2K

KA SMEHE; BRI BT 15 A R

hESES . TP242 XERFRERS: A XEHS: 2095-2163(2025)07-0093-06

Fast gait pattern detection based on fuzzy reasoning
ZHANG Yang', HE Zhiqin' , MA Jiaging', LI Wei', LI Yongjie>

(1 School of Electrical Engineering, Guizhou University, Guiyang 550003, China;
2 Guizhou Orthopedic Hospital, Guiyang 550002, China)

Abstract: In order to provide proper assistance to lower limb exoskeleton robots, gait pattern detection is crucial. A gait pattern
detection method based on an inertial measurement sensor system is proposed using multiple inertial measurement sensor information
to identify the wearer’s gait pattern. Sensor data in gait patterns such as horizontal walking, up/down stairs and up/down slopes are
analysed and investigated, and a fuzzy rule base is constructed using the back angle, the ankle angle of the support leg and the hip,
knee and ankle angles of the swing leg as fuzzy inputs, and fuzzy reasoning is used to estimate the likelihood of gait patterns in real
time at an early stage of the gait pattern. The proposed gait pattern detection method has a success rate of more than 98% and a
detection delay rate of less than 7%, which meets the requirements of exoskeletons to provide assisted control.
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Fig. 1 Architecture of lower limb exoskeleton robot
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Fig. 2 Shows the gait patterns and characteristics within one cycle
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Fig. 6 Horizontal walking and staircase testing
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Table 2 Detection indicators of gait patterns p
0

LicallE =g o HKFATHE (LW) L#E(SA) T#(SD) EH(RA) TH(RD)
R, 100 99.3 98.5 99.1 98.2

R, 4.4~5.2 3.0~5.6 4.6~6.1 3.9~4.8 4.5~5.9
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