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A Capacitive Floor Sensor System for Human Position Detection in Living Space

*Rui FUKUI, Taketoshi MORI, Tomomasa SATO (The Univ. of Tokyo)

Abstract— This paper presents a prototype of capacitive floor sensor system with low-cost/easy-
installation/maintenance-free advantages for detecting human position in a living space. Features of the
sensor system is simplicity that the system is made of very simple parts hence inexpensive, and modularity
which enables easy expansion of the sense area. Experiments confirmed the sensor characteristics for human
detection and showed the feasibility of accurate sensing with only simple recognition and filtering processes.

Key Words: Capacitive Sensor, Human Position Detection, Intelligent Environment, Sensor Network

1. OO

oooo0oooobOobooooboobooooo
oooooooOobOOoboOobooobooooboooo
oooo0oooobOobooooobOoboooooo
0000000000o0o0oo0oooL,200000
goooooo0oobooboobooooboooboooo
ooobo0oooobo0obOoooooboooogooo
ooooOoopoOobOooboobooboooooooo
oobOo0obOo0o0ooOoobooobooobooOoooo
gooooopbOobooooopooboooooooo
oooooooOo0o0o0ooooobbooooooobo
goooooo0oobooboobooooboooboooo
obooOoo0ooOobooOoboboboooooboo
oooooooOobooOoobobooooboboo
ooobooOoboboobOobooooooooboooboo
oooooOopoOobooooobooboboooooooo
ooooooboOoboOobooooooboobooooog
000 (0000000)oooooooooooooo
0doo0o0oooobOOoboooooobooooon
0ooooodoooooboooooooooogon
O000o0oO0o0oooUoooooon 38,4000
oooooooooboooobooooobooooo
0000000000000 00DOOO0Rangarajan
OO Modularity 00O ODOOODOODOOOODOO
pOO000000000O0O00O0ODO0OOOOOUO
oooooOoboOoboOooooboOobobobooooo
ooboooboooOobOooobooobooooobooo
obooOooo0oobOobOoboOOooboboooboobo
oooooooooono
goo0ooooOooooOooobooogoooodg
goo00ooOooOobOOobooooobOoboooogooo
g0o00oooo0ooOoooooooooooooon

2. 0JobbOoboooobbobod

2.1 OUOOooOooboobooboab

gboboboboobboobboobboobbooboab
gboboooboaboaboobaoaboaabooan
OOo0ooOoOoFSROOODOOOOODOOOOOOOO
gboobooboboboobooboboobobad

2 28E] HAOMRY MERPMEEESR (2010898228 ~24R)

goooboo0oooobooooooboooon
00oo0oooooooo (6o
goooooboboooooobooboooooooon
gooobobobobooboobobooobooboon
ooooboobooboboooobobooooonbo
oooobobooooboobobooooooboboo
ooooboooooobooooooboooon
gbobobooooobobobobobbobooon
ooooboboooooboboo

22 0000000

00000000000000000000000
000000000000000000'000000
000000000000000000000000
[D00000D0]0000000000000000
0000000000000000000 (00000
000)0000000000000
[D0000]000000000000000000
0D0000000000000000000
[D00000D0D00000]00000000000
0000000000 15~30 [em] 000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000

0000000 1000000 300 [mm]x 300 [mm)
000000000000000000000000
000000000000000000000000
000000000000000000
[D0D0D00]000000000000000000
0000000000000000000000000
000000000 (12 [mm]0 15 mm]0000)0
000000000000 000000000000
000000000000000000000000
012 mm] 0000000000
[D00(0000D0000)) 00000000000
000000000000000000000000
000000000000000000000000

000000000 0000000000000000000
goooooooooooooooooooboog



RSJ2010AC2H2-2

gboooooboboooobobooooobooboo
gboooooboobooooooooo

23 0O0OO0OO0OOOO0OO0

gboboboobooboaobobooboaboaod
gbobobbooboobooboobooon
gogbooooob.: ooobboooboboaooo
gbobogboaobobobobobboobooabad
gboboobbooboboobooboboaoboabo
gboboboobobob.-bobobaboogoad
gboboobboobooboobaoabaaoboaan
gbobogbboobobooboaboad
O000: 00 12mm]0000000C0O0O0OOOO
gbbogboboobbooboboobboobooboboaobo
gboboobboobboooboobuaobaanoad
gbobooboooboab

3. uudobbbouoooobn

gbooboooooboobogboobboaboaao
gboooooobooboooooboooboan

31 UbOboobooobooan

pgoooooooooooboooooouooonod
gooooooooobooooooobooobooon
DDDDDDDDDDDDDDDDDD(DDDDDD
0)0000000000 (00000 R8C/33TO0)
gooooobooooboooooobooooonooo
pgoooooooooooo

goooooooooooouooooooboooo
gooooooooobooooooboooboood
gooooooooooboooooobooooon
pgooooooboooooooooobooouoonon
goooooooooooooooobooooonon
pgoooooooooboooboogo

Fig.l[l[l[l[l[l[l[l[l[l[l[l[l[l[l[l[l[7}|:]
e000UIDDOOODO: Fig. 1(A)DO0DUCODOOO
000 ICOo0odbO  cCROOOODODODOOOOOOOO
pgooooooobooobooooboooboooonog
gooooooooooooooouoooooonoo
e000UDODO: Fig. 1(B)DOIDODOOODOODOOO
O0o0o0ooooooooboooooooooon
go00oooobooooooooooooooooo
odobo0oooooobooooooboon
e000ODODO: Fig. 1(C)0IDDOODODODOO SW
gdoboooooooooooooooooooon
odobo0ooooooboood

gdobo0oooooobooooooobobooon
DDDDDD(EDDDDDD

fvaa
c2

(A) Hysteresis
oscillation method

(B) Pulse conversion (C) Voltage separation
method method

Fig.1 Capacitance measuring methods
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Fig.2 Basis of capacitive variation
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Fig.3 Framework of floor sensor system
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Fig.4 Snapshot of floor sensor system
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Horizontal axis: Output value of sensor [-]
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Fig.6 Histogram of sensor output for 3 different sub-
jects (Aluminum floor with the ground sheet)
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(a) Histogram of sensor output without human contact

(b) Histogram of sensor output with human contact

(c) Standard deviations of sensor output
without human contact

Fig.5 Attribution of the sensor output without/with human contact
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Fig.7 Histogram of sensor output for 3 different sub-
jects in different contact conditions
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Fig.8 Result of human contact recognition test
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Fig.9 Result sample of moving average filter
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