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A Study on Real-Time Sports Activity Classification & Monitoring Using a Tri-axial
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ABSTRACT

D. W, KANG, J. S. CHOL and G. R TACK, A Study on Real-Time Sports Activity Classification &
Monitoring Using a Tri-axial Accelerometer. Korean Journal of Sport Biomechanics, Vol. 18, No. 2, pp. 59-64,
2008. This study was conducted to study the real-time sports activity classification and monitoring using single
waist mounted tri-axial accelerometer. This monitoring system detects events of sports activities such as walking,
rurning, cycling, transitions between movements, resting and emergency event of falls. Accelerometer module
was developed small and easily attachable on waist using wireless commumnication system which does not
constrain sports activities. The sensor signal was transferred to PC and each moverment pattern was classified
using the developed algorithm in realtime environment. To evaluate proposed algorithm, experiment was
performed with several sports activities such as walking, running, cycling movement for 100sec each and falls,
transition movernents(sit to stand, lie to stand, stand to sit, lie to sit, stand to lie and sit to lie) for 20 times
each with 5 healthy subjects. The results showed that successful detection rate of the system for all activities
was 954%. In this study, through sports activity monitoring; it was possible to classify accurate sports activities
and to notify emergency event such as falls. For further study, the accurate energy consumption algorithm for
each sports activity is under development.
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Movement Task Duration
class (second)
On treadmill Walking(25, 3.5, 100
45, 55, 6.5km/hr)
On treadmill Running(6.5, 7.5, 100
85, 9.5, 10.5km/hr)
Cydling 100
A‘%’;‘m Stand. to SitSIS), s
Sit to Stand(SiSt)
Lying to Stand(LySt), 15
Stand to Lying(StLy)
Sit to Lying(SiLy), 15
Lying to Sit(LySi)
Forward Fall 15
knee flexion Forward Fall 15
Falls (4 Backward Fall 15

knee flexion Backward Fall 15
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Number of Test Correct Incorrect o
Mov t Class Task (Trial or Time * Subject) (lassification (lassification Accuracy(%)
Falls Fall(Forward) 50 50 0 100
Fall(Backward) 50 47 3 %
Walking Walking 500 486 14 972
Running Running 500 472 28 M4
Cycling Cydling 500 466 4 B2
Stand to Sit 100 9% 5 9%
Sit to Stand 100 97 3 97
Postural Sit to Lying 100 100 0 100
Orientation Lying to Sit 100 100 0 100
Stand to Lying 100 9% 6 94
Lying to Stand 100 2 8 R
Total 2200 209 10 %4
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