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Abstract

The unconscious and non-intrusive measurements of activity signals or physiological signals represent important
enabling technologies for realizing a ubiquitous heaithcare environment as well as a related UL Particularly, non-intrusive
measurements should be used in activity monitoring system for long-term monitoring. This paper is based on activity
estimation by measuring the activity signals of a user using a handheld device with an accelerometer. The user activity
estimation system (UAES) presented in this paper makes non-intrusive measurements of activity signals to minimize
inconveniencing a user and to create a more practical implementation in real life. Thus, a variety of positions in which the

handheld device can be carried by a user for daily use is considered, such as in the front/hip/shirt pockets, a backpack, on
the waist, and in the hand.
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The proposed signal processing steps for activity estimation of a user.
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Fig. 10. Performance comparison of the UAES over

different threshold values.
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Table 2. The classification results of the activities estimated by the UAES.
- Data Collection Protocol Freely Carrying
Swied 3 T8 T C I D[ E [ F TG HI]I
Static 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
(198/198) |(199/199) | (197/197) | (201/201) | (195/195) | (192/192) [ (197/197) | (199/199) | (195/195) | (202/202)
s1 100% 100% 100% 100% 100% 100% 100% 95% 100% 100%
(37/37) | (36/36) | (37/37) | (35/35) | (35/35) | (43/43) | (41/41) | (41/43) | (40/40) | (41/41)
52 100% 100% 100% 100% 100% 100% 100% 9% 98% 100%
(36/36) | (37/37) | (35/35) | (35/35) | (35/35) | (41/41) | (40/40) | (41/42) | 40/4D) | (39/39)
2 33 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0, (32/32) | (33/33) | (34/34) | B7/37) | (31/31) | (36/36) | (41/41) | (39/39) | (41/41) | (40/40)
g: 4 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
5 (30/30)y | (33/33) | (36/36) | (36/36) | (31/3D) | (36/36) | (36/36) | (36/36) | (35/35) | (35/35)
S5 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
?? G/35) | (37/37) | (36/36) | (B4/34) | (35/35) | (42/42) | (42/42) | (40/40) | (39/39) | (38/38)
o S6 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
=, G434 | (35/35) | (35/35) | (35/35) | (34/34) | (44/44) | (41/41) | (36/36) | (36/36) | (34/34)
g s1 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
G4/34) | (313D | (34/34) | 34/34) | (31/31) | (41/41) | (3%/38) | (41/41) | (38/38) | (38/38)
) 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
(32/32) | (34/34) | (32/32) | (32/32) | (32/32) | (42/42) | (35/35) | (37/37) | (37/3D | (393D
=Y. 33 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
5 G130 | 313D | (32/32) | (33/33) | (32/32) | (36/36) | (36/36) | (36/36) | (36/36) | (31/37)
g- 4 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Q (32/32) | (34/34) | (32/32) | (33/33) | (32/32) | (38/38) | (35/35) | (36/36) | (38/38) | (36/36)
S5 100% 100% 100% 100% 100% 100% 100% 100% 100% 81%
(4/34) | (35/3) | (33/33) | (35/35) | (34/34) | (22/22) | (39/39) | (38/38) | (36/36) | (29/36)
S6 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
@7/2n | G131 | (25/25) | (32/32) | (31/3D) | (35/35) | (38/38) | (37/37) | (36/36) | (35/%5)
Symbols in the Table: S1 for front pocket, S2 for hip pocket, S3 for shirt pocket, S4 for waist, S5 for backpack, S6 for
handhold, and A ~ J for participants in the experiment.
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