37 Abstract Drowning Early Warning System 5 This invention
descri bes an audi o-vi sual based net hod and system for early drowning
detection system In this i nvention, a nunber of canmeras are nounted on
top of a sw nmi ng pool. These caneras are used to nonitor swinmrers in

t he pool together with the aid of an array of m crophones. 10 Simlarly,
the m crophone array is nounted above the water to cover the entire

swi nm ng pool. Based on the notion and 37 activity of the swi mrer detected
t hr ough t habsitgdaetcaner a, the swmer' s condition is automatically
anal yzed. Such aut omat ed vi deo anal ysis includes building the visual 15
background nodel of the pool, detecting the presence of swmers in the

noni t or ed E&ggﬁiﬁgshgggkgﬂgrhgﬁg §§g%% swinmers inside the nonitored
SW rs n

area, tracking t anaﬂ§2|ng t he behavi or of each tracked
SW nmer in terns of body orientation, noving direction and notion

patterns. I n,addition, .the cro hone array i s _deployed pj ck up
Pidi o & gnihisoiREPRL PRy APPGHIARS: PaeUEarr o1 st TAREY meshekb ansht ect s
‘the presegg8teh @opogselyahr%ﬁmgnaetaetthon sYistedl. apdeaudio alarms will
be activated to draw the attention of the pefson in charge for further

confirmati 8AveBtand, | ¢ nuvbesap§ campregi dzenmovntedy onoltlopwafp a escue

actions. swimming pool. These cameras are used to monitor swimmers in

the pool together with the aid of an array of microphones.
10 Similarly, the microphone array is mounted above the water
to cover the entire swimming pool. Based on the motion and
activity of the swimmer detected through the video camera,
the swimmer' s condition is automatically analyzed. Such
automated video analysis includes building the visual
15 Dbackground model of the pool,. detecting the presence of
swimmers in the monitored areas, estimating the number of
swimmers inside the monitored area, tracking the swimmers
and analyzing the behavior of each tracked swimmer in terms
of body orientation, moving direction and motion patterns.
20 In addition, the microphone array is deployed to pick up
audio signals originating from distress calls. Once the
system detects'the.presence of a potential drowning, both
visual and audio alarms will be activated to draw the
attention of the person in charge for further confirmation
25 and if necessary to provide necessary follow-up rescue

actions.
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