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GENERATING A FIRST LASER SIGNAL COMPRISING A
WAVELENGTH BETWEEN 400 NM AND 2500 NM WITH A
POWER OF AT LEAST 0.1 MW TO AT MOST 5 MW BY A
LASER DEVICE, THE FIRST LASER SIGNAL IS DIRECTED
TO A REGION COMPRISING NECK AREA AND/OR CHEST
AREA OF THE SUBJECT TO OBTAIN A SECOND LASER
SIGNAL BY THE REFLECTION OF THE FIRST LASER SIGNAL

302

ACQUIRING THE SECOND REFLECTED LASER SIGNAL
PERIODICALLY AT A SIGNAL ACQUISITION FREQUENCY OF
AT LEAST 600 HZ BY A CAMERA UNIT, PARAMETERS OF
THE LASER DEVICE AND THE CAMERA UNIT ARE

CALIBRATED IN REAL-TIME THROUGH A CONTROL UNIT
304

Y

GENERATING A PLURALITY OF IMAGE FRAME DATA
COMPRISING SPOTS BY THE CAMERA UNIT, EACH OF THE
ACQUISITIONS GENERATES AN IMAGE COMPRISING

SPOTS 306

FIG. 3A
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RECEIVING THE PLURALITY OF IMAGE FRAME DATA
COMPRISING THE SPOTS FROM THE CAMERA UNIT BY A
SERVER 308

Y

PROCESSING BY THE SERVER, THE PLURALITY OF IMAGE
FRAMES TO EXTRACT TIME-SERIES HEART SOUND DATA
BY (I) DETECTING VARIATION OF THE POSITION OF EACH
OF THE SPOTS BETWEEN CONSECUTIVE IMAGE FRAMES,
(IT) OBTAINING THE VARIATION AGGREGATE OF THE
CONSECUTIVE IMAGE FRAMES TO GENERATE A RAW
SIGNAL, THE RAW SIGNAL COMPRISES THE OVERALL
VARIATION OF THE IMAGE FRAMES COLLECTED
CONSECUTIVELY IN A TIME INTERVAL, AND (III)
CONVERTING THE RAW SIGNAL INTO AMPLITUDE TO

OBTAIN THE TIME-SERIES HEART SOUND DATA 310
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®

AUTOMATICALLY DETERMINING BY THE SERVER,
NORMAL/ABNORMAL HEART SOUNDS BY QUANTIFYING
HEART SOUNDS AND MURMURS BY ANALYSING THE TIME-
SERIES HEART SOUND DATA USING A STATISTICAL
MODEL AND/OR A MACHINE LEARNING MODEL

312

PREDICTING BY THE SERVER, THE CARDIOVASCULAR
CONDITIONS OF THE SUBJECT USING THE MACHINE
LEARNING MODEL ON THE HEART SOUND DATA
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FIG. 3C
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