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Walking Gait Classification Algorithm for Exoskeleton Robot on Unstructured Ground
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2. School of Mechanical Engineering, Southeast University, Nanjing 211189, China)

Abstract: For ground reaction force (GRF), there exists huge difference on different terrains because of human leg’s
random movement and unstructured ground. Therefore, an experiment shoe with insole-type pressure sensors is developed
for detecting GRF in real time, and a PSO-SVM (particle swarm optimization based support vector machine) algorithm for
gait classification is presented. 7 pressure sensors are installed into the shoes redundantly according to the plantar pressure
distribution. The GRFs when a person walks on treadmill (5 km/h), concrete pavement and field grass are collected and
processed. Corresponding labels are set in advance for the GRFs from the basic group, which is used as training set. Based
on the training set, an ordinary classifier I and a classifier II based on PSO-SVM algorithm are constructed to classifying the
walking data on concrete pavement and field grass respectively. The experiment results demonstrate that, compared with the
ordinary classifier I, the proposed optimization algorithm shows a great advantage of gait classification on complex terrains,
gait identification accuracies on concrete pavement and field grass are improved by 32.9% and 42.8% respectively, and still a
fast optimization speed and a good robustness are implemented after some insole-type pressure sensors malfunction.
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Fig.1 Insole pressure sensors and signal processing circuit
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Fig.16 Classification accuracy of classifier II when a failure
happens

6 %51 (Conclusion)

AL UAANE BEAEAE LS f T N AT ER 2P &R
ARE R, TR T — BRI 2 AR A ) 2 R
SEUGAEE, EFXTTEATHL. KT RE S 1 AN B AR
3 MAFEIHLIE AT ER R 1 5E, AT TR T
KL B A SR B SRR R LAy R TT 9T, FEXT
ZEENE AT ES RS T e, FHUITS
8

() AR R LR e B B A TR I
AL RS AT E, 2 EEE B E R shEE AR ik 5
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Mradtte, 45 ShERHLE N ARGE i 47 0 35 0 KA 513

FEL PRI 5 52 7 IX S AR S5 L B — 2 P TR
77.
(2) ) 8 S 4 ) LA 2807 1 B 1 4 2K
FAORZ NN ZRER 1R B B RO, e 3
M RARITEIE T, IR 2 AIE PR K BRI,

(3) B W T FEL AL B BN B S FE R B LA 2K
W, ATRURTE 2 MRS LS, ReiE Do SR
Bl 2T, KRR KA T e
M EERRRIR T, o8 A BRI, Xt
7K % T AR ET A 5 PR R ) IF AR A B T T
32.9% 1 42.8%.

(4) PSO-SVM HiEHA —EMEHE, M2
SRR A R A R oy WO I, A A B T AR A R
PSO fRALEE, ARe PRIUE B R i B3 e — 2 1
PUAHERA ..

KX EEF M HERE, 7RKaeiF. T
PEMERERR E 5 T R SR ARSI E S, T
—35 TAERKAE PSO-SVM Hykiz H 24 8 AL R
i, JEIEHE A S A 2 S T A 1)
ITHEDAS, MNP 58 S i S 428 ] SR s
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