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Abstract : In this research work, neural networks were applied to classify two types of hip joint implants based on the relative
hip joint implant side speed and three components of each ground reaction force. The condition of walking gait at normal
velocity was used and carried out with each of the two hip joint implants assessed. Ground reaction forces’ kinetic temporal
changes were considered in the first approach followed but discarded in the second one. Ground reaction force components
were obtained from eighteen patients under such gait condition, half of which had a hip implant type I-II, whilst the other half
had the hip implant, defined as type III by Orthoload®. After pre-processing raw gait kinetic data and selecting the time frames
needed for the analysis, the ground reaction force components were used to train a MLP neural network, which learnt to
distinguish the two hip joint implants in the abovementioned condition. Further to training, unknown hip implant side and
ground reaction force components were presented to the neural networks, which assigned those features into the right class
with a reasonably high accuracy for the hip implant type I-II and the type III. The results suggest that neural networks could be
successfully applied in the performance assessment of hip joint implants.
Keywords : kinemic gait data, neural networks, hip joint implant, hip arthroplasty, rehabilitation engineering
Conference Title : ICNB 2014 : International Conference on Neuroinformatics and Bioinformatics
Conference Location : London, United Kingdom
Conference Dates : October 24-25, 2014

World Academy of Science, Engineering and Technology
International Journal of Bioengineering and Life Sciences

Vol:8, No:10, 2014

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 B
io

en
gi

ne
er

in
g 

an
d 

Li
fe

 S
ci

en
ce

s 
Vo

l:8
, N

o:
10

, 2
01

4 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

46
35

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 8(10) 2014 1

https://publications.waset.org/abstracts/14635.pdf

