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Recognizing Object-related Activities with Wearable Sensors

TAKUYA MAEKAWA .1 YUTAKA YANAGISAWA |2
Yasue KisHiNo ! KaTsuHiko IsHIGURO 1!
KoJj1 KAMEI , YAsusHI SAKURAI !
and TAKESHI OKADOME

This paper describes a method that recognizes activities of daily living
(ADLs) by employing a wrist worn sensor device with such various kinds of
sensors as a camera, a microphone, and an accelerometer, and also describes
the design of the wrist worn device. Specifically, the device captures a space
around the user’s hand by the camera to recognize ADLs that involve the man-
ual use of objects such as making tea or coffee and watering plant. Existing
wearable sensor devices equipped only with a microphone and an accelerometer
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cannot recognize these ADLs without object embedded sensors. We also pro-
pose an ADL recognition method that takes privacy issues into account because
the camera and microphone can capture aspects of a user’s private life. Fur-
thermore, we experimentally confirmed the effect of our proposed device and
method.

Keywords Wearable sensors, Recognizing activities of daily living, Experiment
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o|o|o|o|o|o|o|o|r|olo
o|o|o|o|o|o|o|w|ov|=|o|~=|c|o|o| G: make coffee
o|o|o|o|o|v|o|v|~|o|o|o|o|o|o| H: make green tea
o|lolo|o|o|o|R|o|o|~|o|o|o|o| o] I: make juice
o|o|o|~|o|B|e|e|~|c|e|o|o|o|o] J: make tea
EOOOOOOOOOOOOOOO:Waterplants
Oo|z| 2| | ®|«|=|z|Q|H|E|o|Q|w|>|00 2
olo|o|r|=|o|r|o|lo|e|o|=|o|o
o|lo|o|o|o|o|o|o|o|o|o|o|o| k|| B: cook pasta
o|o|o|o|~|o|~|o|o|o

o|lo|o|o|o|~|olo|o
o|ojo|o|o|~|o|o|lk|o|e|e|o|o|o|f G: make coffee
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0000000000 Db0000000O0b00bD 3000000000 ‘make green tea’
0 ‘make tea’ 0000000000 DOODOODOODOODOOODOODODOODODOOOOO
gobooboboboobobotboouooboobooboobobobUoobooobbooo
gooboboboooooboobobboooodbobbooo 1oobobbbooooobobo
00000000000 00000000 DO feed fish’0 ‘take supplement’ ‘water plants’
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goodooobobobooooobboboooooooooooboobobboooooooooo
000000000 200000000000000000000000 0 “feed fish’ 00O
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04 C45+HMM OO0000O0DDOODODOOOOOOOOOODOODO (DODO /O0D0ODO)

ooo [ oo [ oo [ oo ooo [ oo [ oo [ oo
only 1 76.7/73.2 only 1 0.1/6.7
ooo 2 75.1/71.8 oo 2 0.4/6.7
w/o 1 77.7/75.2 ooo [, 1 81.7/82.4
2 71.8/67.6 2 89.6/88.0
only 1 28.3/32.9 only 1 23.1/21.9
boo 2 21.8/28.6 oo 2 10.8/10.0
w/o 1 84.9/83.3 ooo [/, 1 85.9/84.8
2 83.8/81.0 2 89.9/87.0
1 48.5/44.3
oo | °RW 2 17.3/43.8
ooo 1 82.1/80.5
w/o 2 84.9/79.5
ooooooo
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0000000000000 0UDU00U0ODw/ocamera’ 00 0O0DOOOO0OODOOOO
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75%000000000000000000000O0OO0OO0ODO0UDOUOODODOODOOOO
goobooooooooooboooooooobooooooobooooboooooooooboooo
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000000000000000000000000000D 15000000000
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