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Development of Sensing System for Sleeping Person using Fiber Grating Vision Sensor
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ABSTRUCT

We have developed a visua sensing system for finding the elderly or sick people's paroxysm

accidents while in bed. The system utilizes our developed fiber grating vision sensor to get the three-dimensional
information of the person on the bed. A visua sensor installed over sleeping person monitors respiration and rolling
over of the person non-restrictively without disturbing his /her privacy. This paper describes the configuration of the
system for fmding paroxysm accidents while asleep using fiber grating vision sensor. And, we installed our trial
system and performed an experiment assuming various situations on the bed. In this experiment, we proved that the

system detects the respiration pattern with accuracy.
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Fig.1 Pattern of bright spots produced by FG elements
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Fig.2 Optical schematic of a FG vision sensor

G oooooga
1.000oooon
gooobobooobobobooboobooboo
gdddoorGUUOUO0O0O0OUOUOUODUODUODUOUODDDO
goooobooboobooboobooboon
ooooobooboobooboobooboooo
gboooboobgoooboooobooboon
gobooboboobooboobosobooobooon
googoopGOOOODOCCDOOOOODOOD
goo

FG Bright Spot

1 i Projector
AR Y.

138cm

Fig. 3 Arrangement of the sensing system
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(B) Bright spot image

Fig. 4 Image obtained by FG vision sensor
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Fig. 5 Curve of shift quantity of bright spot
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Fig. 6 Relation between Shift quantity and height
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(A) Shift quantity of bright spot between frames
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(B) Integration of shift quantity of bright spot
Fig. 7 Breath curve
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Table. 1: Error of respiratory rate (Trial subject A)

MoRAGr | AEQUBAGE | ABIEAG | (RBAGRL |

E] AE|#R|RE| &R RE| SR AE] &R

1 16] 16| 16| 17] 20 22[ 16[ 16

2 16 7] 15| 15| 18] 19 17| 16

3 20] 20| 16| 17| 18[ 20] 18] 18

4 20 20| 18] 18] 18] 18] 18] 17

5 20f 21 18[ 19 19] 20f 18] 18
SEFH| 1 (8D 1 (=) 2 (=) 0 (=D
Tphbr | AEMUEAGL | AREGL | REAM

G FE| AR FE | R | HE[ R AE | B

1 16] 16 191 20| 200 21] 18] 18

2 18] 19| 20] 22| 22 22 22 22

3 16| 16[ 20| 21| 22 24 20] 21

4 18] 18] 22 24] 20| 22| 20[ 2i

5 20 20 20 22] 20] 22| 20] 21
[BEzry] 0 (&) 2 (=D 2 ([ 1 (=)
ARG | ARG | AREAGT | (KRB

=l RfE ] SR | PTME | SR | BUME | KR | BME | RER

1 26] 26] 26] 26] 25| 24 24[ 24

2 26] 27] 26] 26] 26] 25 25 25

3 28] 28] 24] 26] 24 25| 24[ 24

4 28] 28] 24| 26] 26] 26| 24| 24

5 26] 26| 28] 29] 28] 29| 25| 25
FFEry | 0 (B 2 () 1 () 0 (b
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