WO 2023/084379 PCT/1B2022/060695
1/17




WO 2023/084379 PCT/1B2022/060695
2/17

40

180

?g 79 130 32 314




PCT/1B2022/060695

WO 2023/084379

3/17




WO 2023/084379 PCT/1B2022/060695
4/17

40 /
/ 46
Object
detection

patient has
left bed 180

14 i 104
1004\‘_‘ Deptn |1
, Eose Perception : 48
§ astimation Model :}ﬂ//
]
5 4__”:,,»? i
i
N P .

Velocity of
head + distance
to floor

B e mm o ke wx Gm wm me Rk Gk s mw ml men e wm man ek oo suu mw R Rk e e xed

Yes P Less

Fall feermerer & than three
. feet

?

No Fali




WO 2023/084379 PCT/1B2022/060695
5/17

40

/ 48 10
Obiject
detection

patient has
feft bed

104

160 — e Pose estimation,

I depth perception !

i model
54— M/;//m 50

i

S Dy 4

i \ i

i i

I Measure depth p—n . 48

: of head, depth ;

i of feet i

i i

i i

Yes -~ depthof head ™
Faig i A o i moviﬂg more than
~_depth of feet 7
~ 7 ,

No Fall




PCT/1B2022/060695

WO 2023/084379

6/17

Hed

I2PIM X0J

SOA N Supunog

ffed N

Saer sy

e

709 uBL N
ON ,mmwmmtm .ho@um}.. P
~Jeudg o

A

&
Gy Ajiooisn
aAlRIDg
S|

mm\L

\\\\1

01

01

ON

AUO0BA P .‘Eszm,,,, v
aAnEial e <" Bupsb xog
186 SBA ,w mgﬁmﬂm:oﬁ 7 ON
0gL" N TeER zot
\\\\\\WMQW
uonoslep pefgo |47
‘Uonewnss esod |
‘x0q Buipunog i
uojeubosay Eoed {
S '
) v [ peaye
sey Jusied
UOIIoaIeD
08i eciisle]

oy

S

vi



WO 2023/084379 PCT/IB2022/060695
7/17
10
40 /
/ 46
Obiect i T TTmmm e i
detection ! Yes :
patient has : ;
left bed ) i 48
i f
/ E /
] i
14 : :
t B4
180 : i
. image 4&/‘/
: classifier :
H i
] i
] i
; 50
£
H
i
H
E
§ is
H
pose N
Fall lay down ! No Fall
] 2 g
§ f
H i
/ e o o e e e e
22



WO 2023/084379 PCT/IB2022/060695
8/17
46 %
Y Y 102
100 Facial Object b

Recognition Detection

™
~"bed bound ™
bounding box
‘ {object detection)
. overlapping with Face
“J{facial recognition)~”
~ - »

Face outside of bed bounding box

N,

Face is still within

bed bounding box 10

1086

- angle greater™s,
“~_than 60 "

S Are™
WGither true _»

Fail detected

Start processing 180
video data
50 e T
¥ ¥ % Ve
1 GL Pose Depth Flooriwall
Estimation Estimation Segmentation
{ |
¥ (/ o
8G. B Calculate 104 76
Spinal vector

108



WO 2023/084379 PCT/1B2022/060695

9/17
/ 10
Predicting adverse evenis <
Y %
46 Start Start 150
B processing processing T
video audio
L
50 L
152
Classifier
54 ™ networks to
recognize 340
/—AV precursors of
adverse event
180
i 120
" an adverse ~~_No

. _event likely 7

44
Alert Video e
Monitoring Tect?écéan

N

24




PCT/1B2022/060695

WO 2023/084379

10/17

144

\\

UMO(] pLRIg uonelg - "¢
10 MRIASY Bunopuop of
jUORIPPY poad 03piA oL
1T AN
%z// \\Mw» / , \\
LAann e | BOJRIED)
wong assaapy €T b
001
901 201 s
st ] = k\\ %4 Sl Ve
x




PCT/1B2022/060695

WO 2023/084379

11/17

U

Buuoyuopy

7

gl

Lee

0L

1 80BMBILY

—

_—

eled

FO8SBI0I &

fowis

SINPOR

uoneg Buicuuop

- eze

yng | T—-zgz

HIOMISN 1811

HIOMIBN PUODSS

0Zg

FALTA ] gLg
S
3| SUNLIOT) . suibu3 s\\
Bujuieag
El
| SISPON
80¢_| I0SS930id ” .
< UL
802 AR
D N 4%
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv unl m . mﬁaﬁusbmﬁﬂ
| || e%a 012
YA YA Aowiapy
] FETNETS
00Z



WO 2023/084379

260
AN

12/17

PCT/1B2022/060695

284
Z

240

250

<

Second Server

7

E P}rocessar et Mema;’yi

A

3

Y

[ ML Models || Al Engine |l—3

——
=

/
S/

254

A

A

252

//

First Server

4 262

248

E Processor l(-»{ Memory
i

258 "/

I

226

A

1

A

256

247

/

Actuators Audio
= \
268 ) I
244 246

FIG. 12

Chserver Client




PCT/1B2022/060695

WO 2023/084379

13/17

Y8Z ggy 8L VBT 98T
1 ' I ¢ t

TR A

£

8. L. 98z

4'14

gz 8iZ

Buiuep wewadoig WHW

Gupiorly 71 wened

£ N

sissy iy /

oge |

/[

8L g7

174




WO 2023/084379 PCT/1B2022/060695
14117
Observer First Second {Al} | Monitoring
Client 247 Server 248 Server 250 Unit i8
et p—-S102 |
From User | |
[ }
: New Stream 3109 ;
E A ™ Request g :
} 4 i H
E : : g « | New Stream
: ; | . Started
: ; ! 5104 E i
: : ! : . | Video Feed
| : | | 1 to2nd Server
f £ i b f i
| ! | st~ | Image
E : : Processing - $108 |
f £ i b f i
j H i i j i
: : Elopement |q :
: : Detection MSG :
i i ‘ E : i
i t } '
Present : §
Alert s112 : :
i 2 E : :
I I i
E PLZ - E
: S116 Command MSG| : f
: 2 g E ! !
t 1 b f
f 1 } i
‘ ! ‘ Actuator
E 5 $114 : 1 Adjustment
f 1 } i g
f i b f
i 2 E :
; | | | 5118
E i i E
f ‘ ! f

$100



WO 2023/084379 PCT/1B2022/060695
15/17

S200
e

8202

RECEIVE INPUT TO ENABLE /
IMAGE PROCESSING

5204

i

INITIATE NEW STREAM

i

PROCESS STREAM IN Al SERVER
TO DETERMINE ELOPEMENT /

5206

REQUEST NEW STREAM /
7

$208

‘4’4 A

ADJUST MONITORING UNIT PRESENT ELOPEMENT INDICATION

N N

5212 $210

FIG. 15



PCT/1B2022/060695

WO 2023/084379

16/17

ose
= 4!
aie
918 > P
85¢ """ — pge
oLy
<
2s¢ \‘m N
oLy —
\\\\ —— 0§
1 \
0g¢
\\\\ 7 ‘ 777 4 B — X 91
08¢ ggy  ZiY m\ \N% \ gee %8¢ o1y O peg g 882 oig



WO 2023/084379 PCT/1B2022/060695

17/17

Method 800 for Operating an Elopement Delection System

a patient is outside of a predetermined boundary

l

802

Activating the elopement detection system when '//

804

Analyzing buffered sections of a video feed to identify

a patient outside of the predeterminad boundary

a combination of facial features and components of clothing for

l

the components of clothing for each person
to define a confirmed association

¥

comparing the combination of facial features
with the componenis of clothing of the patient

'

806

Associating the combination of facial features with /

808

Verifying the confirmed association of the patient by _///

810

Activating an alert if the confirmed association of the patient is

the components of clothing of the confirmed association

unverified based upon changes in the combination of facial features or




