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ABSTRACT

To distinguish a smartphone user, some studies have been researched to analyze various human
activities of natural daily life and classify users without using an additional step, such as using
fingerprints or iris. However, it is not sufficient to analyze the diversity of human activities, the analysis
per subject and the experiments using techniques that were better in previous related studies. In this
paper, we propose a method that classifies users with various human activities by experimenting with a
public data set of six activities data collected from thirty subjects using acceleration and gyroscope
sensor in smartphone and with seven classification techniques that are better to existing research results.
As a result of the comparison experiment with seven classification techniques, AdaBoost showed good
results in the experiment in which the user classifies all of the six activities. Next, Adaboost showed
the good results in laying, sitting and standing according to each activity by using the top four
techniques which were better performance in classification of all activities. In  walking, walking
downstairs and walking upstairs, we could find out higher accuracy than the previous three activities,
and SVM showed relatively excellent accuracy. Especially, the accuracy of user classification using
walking upstairs is the highest. The results of this experiment are expected to become an important
basis for the development of technologies that naturally and continuously classify users in everyday life.
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Classifier | Accuracy | AUC | F1 Score
AB 0.933128 | 0.976 0.933
Lavin kNN 0.826132 | 0.902 0.826
ying RF 0.882716 | 0.991 0.883
SVM 0.891975 | 0.977 0.892
AB 0.870568 | 0.956 0.871
Sittin kNN 0.689927 | 0.835 0.691
g RF 0.753517 | 0.968 0.754
SVM 0.691615 | 0.931 0.691
AB 0.882476 | 0.993 0.882
Standin kNN 0.690451 | 0.838 0.692
g RF 0.803778 | 0.982 0.801
SVM 0.798006 | 0.979 0.798
AB 0.99187 1 0.992
Walkin kNN 0.998839 | 0.999 0.999
&I RF 0997677 | 1 0.998
SVM 0.998839 1 0.999
AB 0.985775 1 0.986

Walking kNN 0.985775 | 0.993 0.986

downstairs RF 0.986486 1 0.986
SVM 0.997866 1 0.998
AB 0.984456 | 0.999 0.984
Walking kNN 0.995466 | 0.998 0.995
upstairs RF 0.993523 1 0.994
SVM 1 1 1
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Figure 3. Accuracies of top ranked classifiers per subject

i, . s : . Walking Walking
Activity Laying Sitting Standing Walking ; -
downstairs upstairs Per-User
ifi Average
Classifier AdaBoost AdaBoost AdaBoost SVM SVM SVM &
UserID
U0l 0.82 0.7872 0.8868 1 1 1 0.9157
U02 0.988 0.9178 0.8904 1 1 1 0.966
U03 0.8889 0.78 0.875 0.9833 1 1 0.9212
U04 0.931 0.9074 0.9091 1 1 1 0.9579
U05 0.9667 0.8039 0.9344 1 1 1 0.9508
U06 0.8387 0.8367 0.9298 1 0.9787 1 0.9307
Uo7 0.9846 0.9474 0.8767 1 0.9818 1 0.9651
U08 0.8971 0.7879 0.8356 1 1 1 0.9201
U09 0.9861 0.9412 0.7826 1 1 1 0.9517
U10 0.9194 0.6923 0.8525 1 1 1 0.9107
Ull 0.8846 0.8636 0.8393 1 1 1 0.9313
Ul2 0.8947 0.8727 0.7544 1 1 1 0.9203
U13 0.9231 0.875 0.8302 0.9825 1 1 0.9351
Ul4 0.9444 0.8043 0.8333 1 1 1 0.9303
Ul5 0.9825 0.9245 0.8723 1 1 1 0.9632
Ul6 0.902 0.7778 0.9667 1 1 1 0.9411
Ul17 0.9028 0.9153 0.6792 1 1 1 0.9162
U18 0.9571 0.8406 0.9359 1 1 1 0.9556
U19 0.9155 0.9219 0.9231 1 1 1 0.9601
U20 0.9889 0.8824 1 1 1 1 0.9786
U21 0.9167 0.8226 0.746 1 1 1 0.9142
u22 1 0.9265 0.9706 1 1 1 0.9829
U23 0.7945 0.8923 0.9324 1 1 1 0.9365
U24 0.9474 0.859 0.8378 1 1 1 0.9407
U25 0.973 0.9 0.925 1 0.9773 1 0.9626
U26 0.95 0.9722 0.9241 1 1 1 0.9741
uz27 0.942 0.9167 0.9385 1 1 1 0.9662
U28 0.9571 0.871 0.8305 1 1 1 0.9431
U29 0.9375 0.8696 0.9444 1 1 1 0.9586
U30 0.98 0.88 0.8889 1 1 1 0.9582
e HAX, EE 5 AET APdAe= +& HAith
AdaBoost7} 7} Asol $ES Hod, 309 B dFdA 714 AsoE BFS AL F
o IHIA A4 EF AEE Fto] A dFE AdHoE QERFEO] A USonE,
oo 7 3% FRoY S5 BF W o $EE Hes] deld HagAe AALs
of FAUA ANegor], 712 B AT Ak A, o, Y 5 ANT HHE BAY B0
gdeA AdeErz AAE EFde A F 5 Fasinh 3 AN o] FolA= AHEA
SAE AAS olHd 23E T & =l Y B¥E I%F Oll g vlolHE o8 Al
A ALY AL BF IMES olged TR 2ntEEE z} A ST Ho g ol
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