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Non-contact Respiration Measurement under Pedal Stroke Motion Using Pattern Light
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2> Dot-matrix pattern

Fig. 1. Dot-matrix light pattern projection.

Light pattern projector,

Fig. 2. System configuration.
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Fig. 3. Principle of non-contact body movement measurement.
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Fig. 4. Optical arrangement.
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Fig. 6. Image of dot-matrix light pattern.

TABLE I. Specification of Image Capture Device.

ITEM DATA

Pick-up device 1/2 Inch IR-CCD
Total pixels i 811 (H) x 508 (V)
Effective pixels 768 (H) x 494 (V)
Cell size 8.4 um(H)x9.8 um(V)
Scanning system 2:1 interlace

Electric iris 1/10,000

Focal Distance 12 mm

Transmitted wave length 812 nm

TABLE II. Specification of Light Pattern Projector.

ITEM DATA
Laser wave length 805 nm
Laser power 90 mW
Pulse width 0.1 ms
Pulse interval 1/30s
Diameter of optical fiber 50 pm

TABLE III. Specification of Processing Unit.

ITEM DATA

CPU Intel PENTIUM-4, 3GHz

Memory 1024 MB

oS MS-WINDOWS XP
Professional

Image size 640 X 480 pixel

Capture interval 0.1 second

Processing time 0.15+0.02 s / frame

g &
i

1

5
8
|

Shift quantity [pixel]
<
|

1

g

T I T T T
20 . 40
Time {sec.]

Fig. 7. Respiratory waveform.
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Fig. 8. Waveform during exercise.
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Fig. 9. Waveform during exercise after LPF.
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(ii) Male, 30’s
Fig. 10. Time-series change of the tidal movement expiration
and the tidal volume expiration (Exercise protocol A.)
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Fig. 11. Relationship between quasi expiratory flow-rate and the
tidal volume expiration (Exercise protocol A.)
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(ii) Male, 30°s
Fig. 12. Time-series change of the tidal movement expiration
and the tidal volume expiration (Exercise protocol B.)
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Fig. 13. Relationship between quasi expiratory flow-rate and the

tidal volume expiration (Exercise protocol B.)



