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Real-Time Physical Activity Recognition Using Tri-axis
Accelerometer of Smart Phone

H.K. YangT, H.S. YongH

ABSTRACT

In recent years, research on user’'s activity recognition using a smart phone has attracted a lot of
attentions. A smart phone has various sensors, such as camera, GPS, accelerometer, audio, etc. In addition,
smart phones are carried by many people throughout the day. Therefore, we can collect log data from
smart phone sensors. The log data can be used to analyze user activities. This paper proposes an approach
to inferring a user’s physical activities based on the tri-axis accelerometer of smart phone. We propose
recognition method for four activity which is physical activity; sitting, standing, walking, running. We
have to convert accelerometer raw data so that we can extract features to categorize activities. This
paper introduces a recognition method that is able to high detection accuracy for physical activity modes.
Using the method, we developed an application system to recognize the user’s physical activity mode

in real-time. As a result, we obtained accuracy of over 80%.
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Table 1. Type of physical activities

Type Physical Activity
. Sitting
Stat . .
aue Standing
Dynamic Walking
v Running
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Fig. 1. The overview of the physical activity recog-
nition system.
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. . . . Recognized Result Accurac
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Sitting 10 20 19 1 0 0 95%
Standing 10 20 8 10 1 0 50%
Walking 10 20 2 7 10 1 50%
Running 10 20 1 2 4 11 55%
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Table 3. 1% stage activity classification results

Activity Time (min) Total Stailcassﬁlcatlon Reslgliftr?amic Accuracy (%)
Static 10 20 20 0 100%
Dynamic 10 20 1 19 95%
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Fig. 4. Raw accelerometer data chart of static activity.

Table 4. 2™ stage activity classification results using the test data for static activities

lassificati 1
Static Activity Time (min) Total .C.a551 ication Resu tS. Accuracy (%)
Sitting Standing
Sitting 10 20 20 0 100%
Standing 10 20 0 20 100%

Table 5. 2™ stage activity classification results using the test data for dynamic activities

Classification Results

Dynamic Activity Time (min) Total - - Accuracy (%)
Walking Running
Walking 10 20 20 0 100%
Running 10 20 4 16 80%
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Table 6. Real-time physical activity recognition results

Phy§qial Tirpe Total Recognized Results Accuracy
Activity (min) Sitting Standing Walking Running (%)
Sitting 25 50 50 0 0 0 100%
Standing 25 50 0 42 8 0 84%
Walking 25 50 0 43 3 86%
Running 25 50 0 1 9 40 80%
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Fig. 5. User interface showing recognition results.
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