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Abstract of Thesis

This dissertation presents an approach to non—contact respiration monitoring in sleeping positions using
cameras. Firstly, the dissertation reviews existing respiratory monitoring techniques along with non-—
contact respiration monitoring techniques based on optical sensors and insight into a sleeping situation.

In addition, the image processing technique related to the approach has been present

Secondly, the dissertation introduces an approach to non—contact respiratory monitoring by focusing on
sleeping posture using a smartphone camera-based RGB images recorded at high and frame rates. For the
first challenge, the high frame rate video has been obtained and the respiratory is extracted in sleeping
positions. Then, a technique is proposed with the manual region of interest selection to extract the
respiratory information for estimating respiratory. For the second challenge, the ordinary video was
used in the sleeping position with changing background views where subjects are covered with a black
blanket. This approach presented the automatic region of interest selection technique and was compared
with whole frame and human body area detection. The results show that the body’ s boundary as shoulder,
chest, and abdominal is mainly related to the breathing movement in the sleeping position. Moreover,

the ROI selection is found as a significant issue in vision—based respiratory estimation

Thirdly, the dissertation adopts an approach to monitoring the respiratory in an actual sleeping situation
using a thermal camera plugged into a smartphone. Moreover, body movement during sleep has been
investigated in this study. The automatic ROI selection can be used to acquire the respiration signal
and detect body movements. The results show that the respiratory rate was successfully estimated with
an RMSE of 1.82 + 0.756bpm. Next, the adoption of technology acceptance of the user’ s perspective has
been evaluated using effort expectancy questions based on the UTAUT model. The result shows that the

participants were satisfied to use a thermal camera to monitor respiratory while sleeping at home.

The dissertation emphasizes the significance of using cameras to monitor the respiratory during sleep
The ROI selection in sleeping posture was proposed to capture the respiratory information and also body
movements. The proposed approach deals with the challenges of uncontrol scenarios during sleeping that
has difficulty in selecting the ROI. Achievements of this dissertation would be a guideline for the

further development of technology in healthcare
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