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Context Awareness Model using the Improved Google Activity Recognition

Seungeun Baek' - Sangwon Park'™"

ABSTRACT

Activity recognition technology is gaining attention because it can provide useful information follow user’s situation. In research of
activity recognition before smartphone’s dissemination, we had to infer user’s activity by using independent sensor. But now, with
development of IT industry, we can infer user’s activity by using inner sensor of smartphone. So, more animated research of activity
recognition is being implemented now. By applying activity recognition system, we can develop service like recommending application
according to user's preference or providing information of route. Some previous activity recognition systems have a defect using up
too much energy, because they use GPS sensor. On the other hand, activity recognition system which Google released recently
(Google Activity Recognition) needs only a few power because it use ‘Network Provider instead of GPS. Thus it is suitable to
smartphone application system. But through a result from testing performance of Google Activity Recognition, we found that is
difficult to getting user’s exact activity because of unnecessary activity element and some wrong recognition. So, in this paper, we
describe problems of Google Activity Recognition and propose AGAR(Advanced Google Activity Recognition) applied method to
improve accuracy level because we need more exact activity recognition for new service based on activity recognition. Also to
appraise value of AGAR, we compare performance of other activity recognition systems and ours and explain an applied possibility of
AGAR by developing exemplary program.
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Table 1. Comparison of different activity recognition related research [1,9,10,11]

Location Accelerometer .. Average
Sensor Sensor etc(Sensor) Activities Accuracy(%)
. Still, Foot,
GAR Network Provider 0O X Bicycle, Vehicle 50.82
Stay, Walking,
Action Logger[1] GPS 0 Gyroscope Jogging, Bus, 91.82
Subway
Walk Forward,
Activity Recognition using Walk Backward,
Image&Accelerometer X 0O Camera Turn, Jogging, 92.78
Sensor[9] Upstair, Downstair,
Elevator, Sit, Stand
.. . . Bus, Car, Subway,
eyl couniiooySiag X X Microphone Road (Walking, 96.37
Audio Sensor[10]
Stay, etc)
Activity Recognition using X 0 X Waking, Jogging, 91.06
Accelerometer Sensor[11] Stairs, Sit, Stand ’
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Fig. 1. State Diagram about user’s activity change
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Table 2. Total number of collected data for each activity

Activity Still Foot Vehicle
The number of data | 20,685 19,549 15,125 19,372
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Fig. 2. Graph which is Recorded ‘Unknown’ and ‘Tilting’
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Table 3. Percentage result recorded ‘Unknown’ and ‘Tilting’

Activity Still Foot Bicycle
56.57 76.54 43.78
vehicle Unknown Tilting
Accuracy
(%) Still © 26.54 Still - 16.54
2641 Foot : 14.54 Foot @ 5.46
Vehicle : 87.45 Vehicle : 9.79
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Table 4. Percentage result of the action having a high
confidence value to the next of the ‘Unknown’ and ‘Tilting’

Activity Still Foot Bicycle Vehicle

Accuracy (%) 95.42 93.36 67.15 43.87
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Table 5. Percentage result applied State Diagram

Activity Still Foot Bicycle Vehicle
Accuracy(%) 95.42 93.36 87.15 90.73
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Table 7. Accuracy comparison of activity recognition about AGAR and different research [1,9,10,11]

Activity Recognition Activity Acthl'ty
. . L Recognition
Action using Image & Recognition p
AGAR GAR . . using
Logger[1] Accelerometer using Audio
Accelerometer
Sensor[9] Sensor[10]
Sensor[11]
Still(%) 95.42 56.57 94.10 - -
99.50
Walk 99.00
. Forward
Walking (%) 93.36 76.54 94.86 Walk (Road) 90.60
Backward %.12 9950
Jogging (%) - - 100 99.00 99.50 96.90
Bus 89.12 Bus 92.50
Vehicle(%) 90.73 26.41 - Car 99.00 -
Subway | 81.03
Subway 94.50
Bicycle(%) 87.15 4378 - - - -
Turn(%) - - - 97.00 - -
Up Stair 86.00
Stairs(%) - - - Down - 77.60
Stair 99.00
Elevator(%) - - - 99.00 - -
Sit(%) - - - 80.00 - 96.50
Stand(%) - - - 80.00 - 93.70
Average(%) 91.67 50.82 91.82 92.78 96.37 91.06
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