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i _ In this research, we have _developed a monitoring system based on the
combined use of an environmental sensor and a mobile robot. Ceiling camera is used to detect

anomalies such as a fall of a person, and a mobile robot approaches the fallen person to estimate
respiration.

In order to improve the recognition performance of the monitoring system, we adopted machine
learning technology. We developed a method for estimating the pose of a fallen person using CNN,

which is_image-based machine learning. In addition, we developed a method to acquire chest movements
using Kinect and determine whether breathing is normal or not.



Kinect

3, 4]

[1, 2]

(5]

D

£
S



)

©)

SLAM

LRF

@
CNN

4
neural network CNN

Kinect

Convolutional

GPU

Kinect




CNN

Kinect

7 CNN
2
CNN
Kinect
8
1 CNN
Kinect csv
4 20 mm
csv 8
1
9
LSTM
LSTM long short-term memory
Kinect
LSTM
8
10,11

A~ AL A L (N
_/ \/ \/ J/ \)w/ \,\/ 1 V"\J!'.Jf i?",.“

apnydwe

9
9
1/8
IEEIER FEOLOR
frame
10 Kinect




CNN
Kinect
W
12 ¢
R

©)

Kinect
13
LRF

14
13

[1] H. Aoki, et a., "Non-contact respiration measurement using structured light 3-D Sensor”, Proc. of
SICE Annual Conf., pp. 614-618, 2012.

[2] QLi,etal.,"How do you breathe -- a non-contact monitoring method using depth data", Proc. of IEEE
19th Int. Conf. on e-Health Networking, Applications and Services, 2017.

[3] N.Bernacchia, et a., "Non contact measurement of heart and respiration rates based on Kinect", Proc.
of |EEE Int. Symp. on Medical Measurements and Applications, 2014.

[4] Y.Matsuura, et a., " Screening sleep disordered breathing with noncontact measurement in a clinical
site”, J. of Robotics and Mechatronics, Vol. 29, No. 2, pp. 327-337, 2017.

[5] H.Aoki, etal., "Basic study on hon-contact respiration measurement during exercise tolerance test by
using Kinect sensor", Proc. of IEEE/SICE Int. Symp. on System Integration, pp. 217-222, 2015.



1 1 0 1

Junji Satake, Futoshi Jogo, Kurumi Hiraki, Kohei lwasaki, and Taisei Shirouzu 35

Monitoring System Using Ceiling Camera and Mobile Robot 2023

Journal of Robotics and Mechatronics 206-211
DOI

10.209657jrm.2023.p0206

2022

CNN

2022







