nano-tera.ch

NewbornCare  RTD 2013 FNSNF

swiss scientific initiative in health / security / environment systems

~

-
Camera-Based Respiration Monitoring
Csem Fabian Braunt4, Alia Lemkaddem?, Virginie Mosert, .(l)ﬂ-
Stephan Dasen?, Olivier Grossenbacher+ ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE
1Swiss Center for Electronics and Microtechnology (CSEM), Neuchatel, Switzerland
?Signal Processing Laboratory (LTS5), Ecole Polytechnique Fédérale de Lausanne (EPFL), Lausanne, Switzerland
\_

Introduction

Nowadays, the monitoring of babies in neonatal intensive care units Is based on wired
sensors measuring parameters such as respiratory rate (RR) and heart rate (HR). However,
the placement of electrodes causes a high discomfort (due to the delicate skin of neonatal
babies) and often leads to false alarms (detaching sensors).

RR: 40 bpm

In the scope of the NewbornCare project we aim at getting rid of wired sensors by estimating HR: 130 bpm
ooth RR and HR In a contactless fashion via a simple video camera. In the current work we TYYY YXYY
oresent the preliminary results for a real-time capable RR monitor. In the long term, this
solution is expected to reduce false alarms and increase the comfort of patients and care staff.
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Methods

Many of the previously reported approaches [1] for camera-based RR estimation are based (A) Frequency domain-based algorithm

on optical flow computation and are thus computationally intensive. In contrast, our

Weighted

dt — (1
. o . o . . Average > -
approach uses a simple projection-based motion estimation [2] which allows for a real-time . K :
" : Block
Implementation. Classification
-  Resp. Rate
- Noise
" " " ~ o Respiratory Rate !
Two different algorithms are used to estimate (~ input video - N E<timation > RR.(1)
4 ) T | Buff . |
the RR from subtle thorax movements: Per Block ieiineteteiiy | Dominant Frequency
Motion  |je=p B ommp | DEEEEEEEENNENNNEE | g - oo

Estimation

(A) Frequency domain-based algorithm
(B) Time domain-based algorithm

Images are
divided in blocks

Weighted
Average

rs(t)

Dataset Used: e Block N\ Respiratory Rate\ ;
_ _ Ok | Estimation _, RR.(t
- 4-minute recordings from 9 adult volunteers . CI:::K:::n Zero Crossings | 0
- In artificial light/darkness using RGB-/NIR-camera N )

Results and Discussion
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Conlusion

In the current work we present two algorithms which allow for a continuous and contactless monitoring on respiratory rate (RR) via a video camera in
real time. Future work necessitates the improvement of the algorithms to suppress non-respiratory movement or detect long apnea sequences.
This should be followed by the evaluation of the algorithm performance on an extended database and in particular on neonatal data.
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