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Improvement of Activity Recognition Based on Learning
Model of AI and Wearable Motion Sensors

Junguk Ahn*, Un Gu Kang”, Young Ho Leew', Byung Mun Lee

ABSTRACT

it

In recent years, many wearable devices and mobile apps related to life care have been developed, and
a service for measuring the movement during walking and showing the amount of exercise has been
provided. However, they do not measure walking in detail, so there may be errors in the total calorie
consumption. If the user’s behavior is measured by a multi-axis sensor and learned by a machine learning
algorithm to recognize the kind of behavior, the detailed operation of walking can be autonomously
distinguished and the total calorie consumption can be calculated more than the conventional method.
In order to verify this, we measured activities and created a model using a machine learning algorithm.
As a result of the comparison experiment, it was confirmed that the average accuracy was 12.5% or
more higher than that of the conventional method. Also, in the measurement of the momentum, the calorie
consumption accuracy is more than 49.53% than that of the conventional method. If the activity recognition
is performed using the wearable device and the machine learning algorithm, the accuracy can be improved
and the energy consumption calculation accuracy can be improved.

Key words: Motion Sensor, Activity Recognition, Machine Learning Model, Smart Lifecare
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Measuring GPS Data Feature
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Fig. 1. Activity measurement and monitoring system,
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Fig. 2. Measuring acceleration on Smartphone,
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Table 1, Accuracy by classifier

Classifier Accuracy
J48 85.1%
Logistic Regression 78.1%
Multilayer Perceptron 91.7%
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Fig. 3. Activity recognition algorithm based on machine
learning,
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Table 2. Energy expenditure for activities

Activity Kcal/h/kg (A)

Standing 1.26
Walking (4 km/h) 3.48

Ascending 7.0
Running (8 km/h) 7.98
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Fig. 4. Learning algorithm for an activity recognition based on the model.
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Fig. 5. Decision tree for an activity recognition,
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Table 3. Sort of Activity

Activity Speed Number of data
Standing Okm/h 1000
Walking 4km/h 1000
Ascending 4km/h 1000
Descending 4km/h 1000
Running 8km/h 1000
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Fig. 6. Experiment environment,



o=

Table 4, LSMODSO0 Specification
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Item Specification
Model FLORA 9-DOF
Sensor LSM9DS0
Size 16 mm x 0.8 mm

Active Voltage Range

3.3v or Higher

Acceleration Measuring Range

+2/+4/+6/+8/t16 g linear acceleration full scale

Gyroscope Measuring Range

+2/+4/+8/+12 gauss magnetic full scale

Magnitude Measuring Range

+245/+500/+2000 dps angular rate full scale

Fig. 7. Experiment scenario,
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Fig. 8. Activity recognition results,
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Fig. 9. Comparing recognition accuracy.
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Fig. 10. Comparing Activity recognition accuracy.
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Fig. 11. Total energy expenditure,
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