Remote (>300 ft.) detection of vital signs:
a passive and non-contact method.
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Introduction Can this be done at Results
- long distance ?

Conclusions

R?Splrth * The method seems feasible as a long range,

a stand-off triage method to determine pulse
capillaries - -
- and respiration rate.
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j . . SETUP 1 Respiration rate is reliably deduced from the signal off the chest. Conclusions (from experiments not shown here)
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with 30x tele-lens.

mmHG showed clear pulse signals.
e Pulse has been measured on dark skin (up

Arterioles expand slightly with each heart beat.
Light reflectance is modulated accordingly.

The signal is very small but measurable. Heart rate can only be measured on skin. This example is for a distance to type A Fltzgerald SC3|€).
Recuperation Voluntary hyper of 215 ft (Setup 1). Note that a stronger zoom lens would likely improve e Method works at very low |ight levels
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e $90 photo-camera cropped. Only 5% of image is used for pulse detection.
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Limitations
e Exposed Skin is required for pulse
 Max. detection distance likely limited by
atmospheric and illumination conditions.
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Future directions
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ime (s Ambient light is used, so Address movement (SUbJE(Et/ camera)
Raw signals (Pixel values of Green and Blue channel) method iS com |€t€| aSSiVG R hi it RS A asab i 409 i : e Address robustness for various
measured on an individual’s forehead. The zoomed in P YP : Continuous pulse monltorlr.lg: The speFtrogram indicates harmo- atmospheric and illumination conditions
segments clearly show pulse (HR) excellent agreement with nics (which means the shape of the

control. cardio-vascular wave is measured). * Optimize hardware (Camera SpeCifiCS)
e portable handheld device
* more parameters (Sp0O,, blood loss,

Q 1“”_‘3_;“1 o . 20 % PUlSG VlbratiOn Ca rdiac Output ?)
= il = gt s % - (verified) artefact ] :
"8 oy " W g | > i e Perfusion Imaging

i i T ; n Q. SR

S 4% harm, 2 oo en o &

.j"r‘ "I::!' T,:II;'I HI. < iIr11111111111 1P 11111riL11l |

" 0 IIDEI 200 s 0 iDD o EDIIJ O 60 120 180

(b) time (s) (c) time (s) . . . B P M
Spectrograms (short time Fourier Transform) indicate Image quality is poor with fourier transform of the measured
clearly the dynamics of heart rate (and respiration) X setup 2. (335 ft.) but magni- onal clearly ind e oul cc

: i . fication is stronger than with sighal clearly indicates the pulse at

Setup 1. BPM. A vibration artefact is present at

From: Setup 1 was used for the 215 ft distance 165 BPM due to experimental Setup.
“Remote plethysmographic imaging using Setup 2 was used for the 335 ft distance
ambient light”, Verkruysse et al. OPTICS Measurements are all taken through an
EXPRESS, December 2008 16(26) office window. -
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