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Acceleration Signal Processing For

Human Activity Understanding and the Application

NOBUHIRO OGAWA," KATSUHIKO KAJIf!
and NOBUO KAWAGUCHI!

Researches that identify human activity in real time by acceleration sensor in
portable device have been conducted. In these researches, the identification of
the activity provided beforehand has been achieved from obtained sensor infor-
mation. As the purpose of these researches has not been to get the information
about activity details, it is impossible to find difference from the previous ac-
tivity etc. In this paper, we aim at detailed understanding of human activity,
so we proposes technique not only identifying human activity, but also taking a
more detailed understanding about it. Practical approach is as follows. First,
we act on a strictly defined target trajectory measurement to target behavior
modeling. Secondly, by any combination of various processes, we determine
physical quantities about location by acceleration signal. Thirdly, we apply
these physical quantities to an activity model and obtain the desired informa-
tion. This time, we confirm the effectiveness of the approach proposed in this
paper for basic activitys, parallel motion and rotation.
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Fig.2 Intended activity Left: Parallel motion ,Center: Rotation(No effect of gravitational acceler-
ation)

Right: Rotation(Under the influence of gravitational acceleration)

3.2.1 O00O0OO0O0OO

goboooooooooooooboooooobooOoboOooooobooOoboOoboOoooooon
goooooooooooooooboooooboooboooooobooooooDoon
gooooboooooooooooboooooboooOoooobooooooooboDbon
goooboooooboooooooobobo200000D0b000O0O0DObOOOO0ODOO
gooooooooobooobooooboboo0oooboooooboooOoooooDbon
gooooooooooooooooboobobooooobobooooooobooooooDoon
000000000000000000000000000000D0O0D0ODO00DO0O (O
30)000000000000o 1000 (100)000D00DODODOOOODOODOOO
gobo0oibbbodbBaoOODOOOOOOODOOODOOODOODOOOOB™60OO
goobooooooooooooboooooooobOoOoooDOoO0obDOOo0g 10000
(loO0)oOooOoUOoUOOOOUOUOOOOOODOOOOOOUDOOODOODOOOO
0000000000000 0DO00D 0% Ioo0oooon (o30)o

oooOooOooUooUOooOo(C40)00000O0OOODODUOOODODOODO (O 4
0)OoO0oooO0ooooOoooUoOoUo0UoUOLDooOoOoUoOoLUDO (m40)0O
gooooooobobooboooooobooooooooboOoo0oooooobooOoooobon
goboodoobooooooooboooobooooooobboOoobooooo

3.2.2 00O0OOOO

goboooobooooooooobcooooboboooobooooobooboOoooooon
gbobooboooooocobooooboooOo0oobOOoOoboOoboOoOOobOOoOonOOoDn
goooooboooooooobooooooobooooboobooooobooboooOoo 3obobooos

03 000ooOoooooooooOo ooooo,opbooo
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Fig.5 Rotation imitative chart
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Fig.6 Acceleration signal processing system
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Fig.7 Arbitrarily calculation function
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Table 2 Result of distance calculation for each processing
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Fig.8 Rotation(No effect of gravitational acceleration)
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Table 3 Result of arm length presumption for each processing(No effect of gravitational accelera-
tion)

0000 | 000000 (em) | OO0 (cm)
100 26 9
200 35 0
300 34 1
400 33 2
500 36 1
600 34 1
700 34 1
800 34 1
900 34 1
1000 34 1
00 33.4 1.8
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Fig.9 Rotation(Under the influence of gravitational acceleration)
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Table 4 Result of arm length presumption for each processing(Under the influence of gravitational

acceleration)

oooo 000000 (ecm) | OO (cm)
100 35 0
200 35 0
300 34 1
400 35 0
500 34 1
600 33 2
7040 36 1
800 40 5
900 43 8
1000 35 0
oo 36.0 1.8
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