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Study on Non-contact Respiration Measurement during Exercise Stress Test Using Kinect
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Abstract: We have examined a non-contact respiration measurement using Kinect, that is 3D sensor based on structured light, in order

to decrease the burden of the exercise stress test. In our proposed method, the respiratory waveform is produced from the volume

change of the region, where respiratory motion acts dominantly, measured by the three-dimensional measurement function of Kinect.

In this paper, we examine the validity of our proposed method by simultaneous measurement with the expiration gas analyzer. The

experimental result implies that quantitative respiration measurement under 100W exercise stress without contactn is realized by Kinect.
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Fig. 1 Configuration of measurement system.
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Fig. 2 Sensor components of Kinect

Table 1 Specification of Kinect

Item Specification

Range of depth stream
(Near mode)

Physical limits: 0.4 to 3m
Practical limits: 0.8 to 2.5m

43 degrees vertical/

Viewing angle 57 degrees horizontal

Mechanical tilt range 27 degrees (vertical)

Frame rate of depth stream 30 frames per second

Resolution, depth stream 160 x120, 320x240, 640x480

Resolution, color stream 640x 480, 1280x960
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(a) Depth image.
Fig. 3 Depth image and ROI.

(b) ROL

| Respiration component

| Pedaling motion component

Amplitude

2 3

Frequency [Hz]|

4

Fig. 4 Frequency spectrum of inter-frame depth change.
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(a) Region of respiration.

(b) Region of pedaling motion.
Fig. 5 Extraction of region of respiration.
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Fig. 6 Respiratory waveform.
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Fig. 7 Calculated respiratory waveform.
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Fig. 8 Normalized QTV and normalized TV.
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