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Seating State Estimation by a Soft Object with Photo Sensor Array
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Abstract: Sitting on chairs is very common in daily life. We think that encouraging to sit with a low-burden posture or to move
the muscles may improve health condition. We propose a system to estimate the seating state, which can easily be placed onto
existing chair using a device that blends into user’s daily life. Our system estimates the sitting posture by measuring the shape
deformation of a cushion using photo sensors incorporated into the sponge of the cushion. We have implemented a prototype of

the device to estimate the seating state.
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Figure 1  Sensing principle using photo sensors incorporated
inside a cushion
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Figure 2 The inner part of the cushion with sensors
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Figure 3 Cushion type device
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Figure 4 The visualized data from sensors: no object on the
cushion (above), a person sitting on the cushion (below).
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Table 1 Variation of sitting postures

KDL Fr I B Name of State
Gt B JE S TV RV | S TUV R No one seated
N
R W Seated Upright
ATBUEZE (A | Al Leaning
FrDEEER) Forward(Slouching)
BAICHFO N | D Leaning Back
1= 55

FENAE N T B Py i} Leaning Left

Ao AN T B At Leaning Right

Ak E LI UGl | AR AT
AIEEE

Right Leg Crossed

fERZ BIZULTH | EREMTe
PTEEB

Left Leg Crossed

FR%Z EICUTH | A+ A
FIENTAR N T2 B

Leaning Left with
Right Leg Crossed

o w Bl UCHL | 2R+ AT
A AH N T2 B

Leaning Right with
Left Leg Crossed

1 http://makematics.com/code/psvm/
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Figure 5 Posture and sensor pressure distribution
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Figure 6 Result of posture estimation

3. BHYIC

AWFETIE, Ko EMAAALTEARRAEOT S A4 A
ZMWD Z & T, BFORFICHEICRET 22 LN TE
DAEMIREBHEE Y AT L EREL, BMEL. 4%I1FT LY
ZEL TR HERBS TE 5 X9 2 ORESCEE
FEEZRY, "= R =T OREXKD. £ L THERED
Ao L CHEBIRBBOREFHME R A T 5. 51
KU AT LERWT 7Y r—va UEHREEL, ISHORA
BRI OW TR ZIT ) 22 A BROBETH D.

S5

[1] Stefano Pellegrini and Luca locchi. Human posture tracking and
classification through stereo vision and 3D model matching. 2008.
Journal on Image and Video Processing - Anthropocentric Video
Analysis: Tools and Applications Volume 2008, Article No. 7.

© 2018InformationProcessingocietyof Japan

(2]

(31

(4]

(5]

1B25
2018/3/%

Hindawi Publishing Corp. New York, NY, United States,
doi:10.1155/2008/476151

Bilge Mutlu, Andreas Krause, Jodi Forlizzi, Carlos Guestrin, and
Jessica Hodgins. 2007. Robust, low-cost, non-intrusive sensing and
recognition of seated postures. In Proceedings of the 20th annual
ACM symposium on User interface software and technology
(UIST '07). ACM, New York, NY, USA, 149-158.

Michael Haller, Christoph Richter, Peter Brandl, Sabine Gross,
Gerold Schossleitner, Andreas Schrempf, Hideaki Nii, Maki
Sugimoto, and Masahiko Inami. 2011. Finding the right way for
interrupting people improving their sitting posture. In Proceedings
of the 13th IFIP TC 13 international conference on
Human-computer interaction - Volume Part I (INTERACT'11).
Pedro Campos, Nuno Nunes, Nicholas Graham, Joaquim Jorge,
Philippe Palanque, and Marco Winckler (Eds.), Vol. Part 1l.
Springer-Verlag, Berlin, Heidelberg, 1-17.

Hong Z. Tan, Lynne A. Slivovsky, Student Member, IEEE, and
Alex Pentland. 2001. A sensing chair using pressure distribution
sensors. IEEE/ASME Transactions on Mechatronics, Volume 6,
Issue 3, 261 — 268.

MA—RE, LpeE—, Bhgse, Mg Eot a2 Hn
To A E ORI BT D090, B WS P E
godA USN, 2 Z X« YRy b U—2 : [EICE
technical report 107(152), 41-46. 2007.

284



	confinfo_j: 情報処理学会 インタラクション 2018
	confinfo_e: IPSJ Interaction 2018
	filename: 1B25
	c_date: 2018/3/5
	cprt: © 2018 Information Processing Society of Japan


