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building (90), motion lower than a second predetermined height (TK), and third sensor means (106) for detecting an arrival in a
sleeping place (112) and a departure from the sleeping place (112). When the most recent motion detection fed by the third sensor
means (106) to the control means (300) Is the arrival in the sleeping place (112), the control means (300) control the alarm means
(302) to give an alarm If a predetermined first delay, beginning at the arrival in the sleeping place (112), is filled before information

d

bout the departure from the sleeping place (112) has been recelved from the third sensor means (106). After the third sensor

means (106) have detected the departure from the sleeping place (112), the control means (300) control the alarm means (302) to
g
means (104) during a predetermined second delay.

ve an alarm If the control means (300) receive no motion detections from the first sensor means (102) and the second sensor
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(57) Abstract: A monitoring device (100) of a monitoring system comprises control means (300), alarm means (302), first sensor
means (102) for detecting motion higher than a first predetermined height (EK), second sensor means (104) for detecting, on a tloor
(110) of a building (90), motion lower than a second predetermined height (TK), and third sensor means (106) for detecting an ar -
rival in a sleeping place (112) and a departure from the sleeping place (112). When the most recent motion detection fed by the third
sensor means (106) to the control means (300) 1s the arrival i the sleeping place (112), the control means (300) control the alarm
means (302) to give an alarm if a predetermined first delay, beginning at the arrival in the sleeping place (112), 1s filled before in -
formation about the departure tfrom the sleeping place (112) has been received from the third sensor means (106). After the third
sensor means (106) have detected the departure from the sleeping place (112), the control means (300) control the alarm means

(302) to give an alai

sensor means (104) during a predetermined second delay.

'm 1f the control means (300) receive no motion detections from the first sensor means (102) and the second
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Monitoring system

Field

[0001] The invention relates to a system and method for monitoring
a person in a building.

Background

. .[0002] Movements of people suffering e.g. from dementia and men-
tal disorders at home, in a hospital bullding, nursing home, service flat, de-
partments or corresponding premises thereof can be monitored e.g. by means
of a wristband to be worn round the wrist and able to be wirelessly connected
by radio path with access control base stations attached to a building. A dis-
play provided in the system’s control room may show a current state in the
building, and the system may give an alarm if the person takes the wristband

off or tries to leave without permission.
[0003] Since any equipment to be attached to a person is inconven-

ient-and it is difficult by means of the above solution to detect e.g. if a person
becomes immobile, solutions based on motion detection and pressure detec-
tion have been developed. When motion is monitored in a room occupied by a
person, it is possible to detect if the person is immobile for too long: In such'a
case, it may be assumed that he or she has fallen, for instance, and an alarm
IS given. When-a person’s bed is provided with a pressure sensor, his or -her
dwelling in the bed may be monitored. B ‘

[0004] However, such a monitoring system presents problems. By
motion detectors it is impossible to detect the actual instance of falling, but the
assumption of falling is based on detecting no motion. This may cause unnec-
essary alarms and, in a real problem situation, too slow an alarm. The place-
ment of the'p’re'ssure sensor In the bed may interfere with the use of the bed,
such as making and cleaning the bed. In addition, a large pressure sensor in
particular may impede the person’'s sleep. Different positions of the person
may also affect whether or not the person is detected to be inthe bed: Further,
if an object having the shape and/or weight of a human being:is placed in the
bed, the system may assume that the person is in the bed even if this is not
the case. Thus, a need exists to develop the monitoring system and the related
monitoring method. N '
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Brief description
[0005] An object of the invention is to implement an improved moni-
toring system and monitoring method.

[0006]
[0007]

[0008] Preferred embodiments of the invention are disclosed in the
dependent claims.

[0009] The solutions according to the invention provide several ad-
vantages. A person’s problem situations may be detected accurately, and an

alarm may be carried out efficiently.

List of figures
[0010] The invention is now described In closer detail in connection

with preferred embodiments and with reference to the accompanying draw-
ings, in which |

Figure 1 is a side view of a monitoring device in a bulilding,

Figure 2 is a top view of a monitoring device In a building,

Figure 3 is a block diagram of a monitoring device,

Figure 4 is a block diagram of a monitoring system,
Figure S shows a monitoring device when a person may be in two

rooms, and
Figure 6 is a flow chart of a method.

Description of embodiments

[0011] The following embodiments are presented by way of exam-

ple. Even though the description may refer to "a", "one", or "some” embodi-
ment or embodiments at different points, this does not necessarily mean that
each such reference is made to the same embodiment or embodiments or that

a feature only applies to one embodiment. Individual features of different em-

bodiments may also be combined to enable other embodiments.
[0012] Let us first examine a monitoring device of a monitoring sys-

tem by means of Figure 1. In the solution according to Figure 1, a building 90

contains one room 92 wherein one person 94 lives. In a general case, the
number of rooms may be one or more and the number of persons may also be
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more than one. The building 90 may be the home of a private perSOn, such as
the home of the person 94 to be monitored, or a hospital building, a nursing
home or the like. The monitoring device 100 comprises first sensor means 102
for detecting a person’s 94 motion higher than a first predetermined height EK
The first predetermined height EK may be e.g. 0.3 m to 1.0 m, without, howev-
er, being restricted thereto. An angular aperture o of a first beam 114 formed
by the first sensor means 102 may in a vertical direction be 0° to 90°. If the
aperture I1s about 0°, the beam 114 Is like an approximately flat plate at the first
predetermined height EK. If, again, the aperture is 90°, the beam 114 fills up
the entire room 92 higher than the first predetermined helght EK The monitor-
INg device 100 also comprises second sensor means 104 for detectung motion
occurring lower than a second predetermined height TK e.g. when crawling on
a floor 110. The second predetermined height TK may be e.g.'0 m to 0.3 m,
without, however, being restricted thereto. A second beam 116 formed by the
second sensor means 104 may be a plate-like beam which fills up the entire
room and whose thickness may range from a couple of centimetres to some
tens of centimetres. The first predetermined height EK and the second prede-
termined height TK may be parallel, and an unmonitored space which is not
InCluded in the beams 114, 116 may be provided therebetween. The lowest
height of the first predetermined height EK is always higher than the greatest
height of the second predetermined height TK, so the first beam 114 and the
second beam 116 do thus not overlap. ' R
- '[0013] The monitoring device 100 further co'm;‘:iris"e"s' third sensor
means 106 for detecting an arrival in a sleeping place 11'2-en"d a departure
from the sieeping-place 112. A beam of the third sensor means 106 is narrow
and located adjacent to the sleeping place 112 or otherwise in the immediate
vicinity thereof. A -diameter H of a beam 118 of the third sensor means 106
(Figure 2) may be e.g. only tens of centimetres at most, often some centime-
tres only. The beam of the third sensor means 106 may extend across the
room 92. ' . |
[0014] Let us now further examine the solution by means of Figure
2. A horizontal angular aperture B of the first sensor means 102 and the sec-
ond sensor means 104 is wide, e.g. 180° or even more, in order to enable the
entire room 92 to be covered. A horizontal angular aperture v of the third sen-
“sor means 106 is small, e.g. less than 10°, as is a vertical angular aperture as
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well, in order to enable such a beam 118 with a narrow diameter to be
achieved. | |
[0015] The first, second and third sensor means 102‘, 104, 106
comprise motion detectors. In an embodiment, the motion dete_ctof may be a
passive infrared sensor (PIR sensor), which detects infrared radiation generat-
ed by body heat. Such a motion detector may detect changés in the intensity
of infrared radiation in different parts of the detecting surface of the detector
when the person 94, i.e. the object emitting infrared radiation, moves within the

area of the beam of the motion detector. |
[0016] In an embodiment, the motion sensor may be an ultrasound

detector, which emits ultrasound e.g. as bursts and receives reflected uitra-
sound. Such a motion detector is a kind of echo sounder, which can measure
the ultrasound growing weaker and/or the time taken b‘y‘reﬂection. When
| changes'in these parameters within the area of the beam are detected. it may
be interpreted that a moving object, e.g. the person 94, is within the area of the
beam. . |
[0017] In an embodiment, the motion detector may be a microwave
detector, which emits microwave region electromagnetic radiation but other-
wise operates as the ultrasound detector. In an embodiment, the motion detec-
tor may also comprise two or more motion detectors of the same or different
— I
[0018] The first and second sensor means 102, 104 detect motion
INside a beam. The third sensor means 104, whose beam 118 has a narrow
solid angle, are dimensioned to operate such that hitting the beam 118 is in-
terpreted as arrival at the beam 118 but, in an embodiment, motion inside the
beam 118 is not separately detected in any way. - o
' [0019] Let us now examine the disclosed solution by means of Figi
ure 3. The monitoring device 100 comprises control means 300 which receive
signals from the first, second, and third sensor means 102, 104, 106. The con-
trol means 300 may comprise information on a location permitted at a given
time to the person 94 in the building 90. If the person 94 leaves the permitted
location, no motion detection can be carried out on the person 94, which re-
sults in an alarm. In addition, e.g. by means of door sensors and/or sensors
(camera, motion sensor, etc.) outside the permitted location it may be ensured
that if the person 94 leaves the permitted location, an alarm will be given.
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[0020] When the most recent motion detection fed by the third sen-
sor means 106 to the control means 300 is the arrival in the 'sleeping place
112, 1.e. the person 94 gets into the bed, the control means 300 control alarm
means 302 to give an alarm it a predetermined first delay, beginning at the ar-
rival in the sleeping place 112, is filled before information about the departure
from the sleeping place 112 has been received from the third sensor means
106. The first delay may be a night. Thus, when the person 94 goes to bed to
sleep and stays in the bed, no alarm is given during normal sleeping hours,
which is represented by the first delay. However, an alarm is carried out if the
person 94 does not get out of the bed during the first predetermined delay. The
first predetermined delay is adjustable, but its value may be set e.g. to range
from 1 h to 14 h. A motion detection means that the sensor means has detect-

 ed that the person 94 moves. If the person 94 is immobile, it means no motion

detection. |
[0021] The control means 300 do not re-start the first predetermined

delay if the person 94 departs from the sleeping place 112 in:the middle of the
first predetermined delay and the third sensor means 106 possibly detect this.
Detections made by the first and second sensor means 102, 104 of move-
ments of the person 94 in the first and second beam 114, 116 do not re-start
the first predetermined delay, either, but the first predetermined delay may re-
start only after an already started first predetermined delay has elapsed. The
length of the first predetermined delay may depend on the time of day. In the
daytime, the length of the first predetermined delay may be e.g. 1 hto 3 h. By
night, the length of the first predetermined delay may bee.g. 6 hto 14 h.
~” [0022] In an embodiment, when the third sensor means 106 have
detected the departure from the sleeping place 112 and fed this information to
the control means 300, the control means 300 control the alarm means 302 to
~ carry out an alarm if the control means 300 receive no motion detections from
the first sensor means 102 and the second sensor means 104 d'urihg‘a prede-
termined second delay. In the case of the second predetermined delay, the
person 94 has thus come out of the bed and moved onto the floor 110. If he or
she remains immobile on the floor 110 e.g. for minutes, a problem situation
may be in question. Consequently, the second delay may be quite short, e.g. 1
min to 10 min. A long immobile period of the person 94 who has moved onto
the floor may mean that he or she has fallen on the floor 110, for instance, and
cannot get up. It is also possible that the person has fled. If after the departure
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from the'sleeping place 112 motion Is detected by the first and second sensor
means 102, 104, the control means 300 do not control the alarm means 302 to
give an alarm. o i

[0023] In an embodiment, after the third sensor means 106 have
detected the departure from the sleeping place 112 and fed this information to
the control means 300, the control means 300 control the alarm means 302 to
give an alarm if the control means 300 receive no motion detections from the
first sensor means 102 during a predetermined third delay even if the control
means 300 do receive motion detections from the second sensor means 104
during the predetermined second delay. In such a case, the person 24 has got
out of the bed, onto the floor 110 but is not in a vertical position even if he or
she is moving. The person 94 may be e.g. looking for an object (e.g. specta-
cles or a watch) that has fallen on the floor 110. Consequently,” the predeter-
mined third delay may be longer than the predetermined second delay, e.g. 5
min to 30 min. '

[0024] Figure 4 shows a monitoring device even more closely. Each
terminal 400, 408 comprises two parts: mobile equipment serving as an opéra-
tional unit, whose radio frequency parts 4012 are used for establishing a radio
connection to a network part 402, and a user-specific module or SIM (Sub-
scriber Identity Module) 4016, which is a smart card comprising data about the
identity of the subscriber and which typically carries out identification algo-
rithms, stores encryption parameters and subscriber data.

[0025] The terminal 400 further comprises a processor 4000, i.e.
one or more microprocessors for performing software functionalities of the ter-
minal. The processor 4000 is responsible e.qg. for digital signal processing, and
controls the operation of other blocks. A user interface 4002 of the terminal
may include a display and a keyboard, for instance. The terminal 400 is also
provided with'a memory 4004. The terminal 400 may further comprise a loud-
speaker 4006, a microphone 4008, and a camera 4010. The radio frequency
parts 4012, in-turn, convert a signal to be transmitted, received from the pro-
cessor 4000, into a radiofrequency signal so that it can be transmitted via an
antenna 4014 as electromagnetic radiation. Similarly, a radiofrequency signal
received -by the antenna 4014 is converted to a lower frequency and digitized
in the radio frequency part 4012 before the signal is fed to the processor 4000.
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[0026] In an embodiment, the control means 300 and the procéssor
4000 are combined. In such a case, the computer program of the control

means 300 is run on the processor 4000.

[0027] The radio system comprises a network part 402 and termi-
nals 400, 408. The network part 402 includes base stations 4020, each com-
prising a transceiver for a radio connection to be carried out with the terminal
400, 408. The network part 402 also comprises an [P (Internet Protocol) node
4022 for transmitting messages between a data network 404 and the network
part 402 of the radio system. The data network 404 may be the Internet, for

instance.
[0028] A server 406 comprises both a computer and server software

to be executed thereon which, in this application, executes e.g. said notifica-
tion about the alarm to at least one predetermined device 408, 410 by email
message, text message, and stores alarm data. The computer comprises a

processor and a necessary amount of memory.
[0029] Let us now examine the operation of the system. The alarm

device 302 may comprise a terminal 400 which, while an alarm is being given,
IS controlled by the control means 300 to wirelessly establish a connection via
the radio system and the data network 404 to the server 406. In such a case,
the terminal 400 may send an identification code, such as a telephone number,
to the server 406. The server 406 may then, on the basis of the identification
code it received, retrieve from its memory data about persons to whom an
alarm from this identification code is to be sent. The identification code related
to the start of an alarm may be associated with one or more predetermined
telephone numbers and/or email addresses. o o

[0030] In an embodiment, the terminal 400 sends both its own tele-
phone number and the predetermined one or more telephone numbers and/or
email addresses to which the alarm is to be transmitted.

[0031] The server 406 may be a cloud server which notifies the
alarm to at least one predetermined device 408, 410 by email message, text
message, and stores the alarm data. The alarm data may comprise the identi-
fication code of the terminal 400 of the monitoring device 1 00, quality data
about the alarm and/or data about to whom the alarm was transmitted, time of
the alarm, etc. o

1 [0032] The server 406 notifies the alarm to at least one predeter-
mined device 408, 410 by email message, text message, and stores the alarm
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data. A text message may be sent by the server 406 via the data network 404
and the radio system to at least one predetermined terminal 408 which s a
different terminal than the terminal 400 of the alarm means 302. An email
message may be sent by the server 406 via the data network 404 to at least
one predetermined other device 410, which may be a computer connected to
the Internet. Both each predetermined terminal 408 and each predetermined
other device 410 belong to predetermined people who are expected to help the
person 94 with his or her problems. Often such predetermined people are the
person's 94 relatives, but they may also be representatives of the treatment
personnel, for instance. The person to be notified is thus the person monit_oring
the person 94 to be monitored who is most quickly or most efficiently capable
of helping the person 94 {o be monitored. _' . | |

- [0033] In an embodiment, the server 406 may receive from said one
predetermined terminal 408 or other device 410 an acknowl’edgerhent of the
email message, text message sent to said at least one predetermined terminal

408 or other device 41 0, and store the acknowledgement. '

- [0034]: In an embodiment, the server 406 may send the telephone
number of the terminal 400 of the monitoring device 100 to said at least one
predetermined terminal 408, in which case said at least one predetermined
other terminal 408 may establish a talking connection between the terminal
408 of the monitoring device 100. The user of the other terminal 408 selects
the telephone number from the received text message, and calls it.

[0035] In an embodiment, the server 406 may send the telephone
number of the terminal 400 of the monitoring device 100 to said at least one
predetermined other device 410 for establishing a talking connection between
the terminal of the user of the other device 410 and the terminal 400 of the
monitoring device 100. In such a case, too, the user of the terminal starts a
talking connection by entering via the user interface the received telephone
number into the terminal and calling the terminal 400 of the monitoring device
100. Since the terminal 400 of the monitoring device 100 is provided with a
loudspeaker 4006 and a microphone 4008, it is possible that the person 94 to
be monitored answers when being called. If he or she answers: he or she may
tell if he or she really needs help or what kind of help he or she needs. If he or
she does not answer, the person who made the call may go and check the sit-
uation in situ and/or alarm someone else to go and help. In édditi'on, IN con-
nection with the call the camera 4010 may send footage of the person 94 to be
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monitored and/or the room 92 where he or she is. This enhances the chances
of the person making the call to assess the criticality of the alarm. |

[0036] In an embodiment, the terminal 400 of the monitoring device
100 may send the server 406 data which depends on the sensor means 102,
104, 106 that have affected the alarm, and/or on a predetermined delay (first,
second, third predetermined delay) which is associated with giving the alarm.
The server 406 may communicate said data to said terminal of the at least one
predetermined person or the device 408, 410. This clarifies the problem which
caused the alarm and thus makes helping, If necessary, more efficient.

[0037] In an embodiment, the server 406 sends information about
the first person to reply to and acknowledge the alarm transmitted by the serv-
er 406 to the rest of the predetermined devices 408, 410. Thus, the other
monitoring persons know who takes care of the procedures relating to the
alarm. ' o

[0038] In an embodiment, the control means 300 may switch on the
terminal 400 of the monitoring device 100 in connection with an alarm and
switch off the terminal 400 of the monitoring device 100 after a predetermined
delay set for the terminal 400 has elapsed. The predetermined delay set for
the terminal 400 may be e.g. 5 min to 1 h. The switching on and off of the en-
tire terminal 400 of the monitoring device 100 may be directed at the radio fre-
quency parts 4012 of the terminal 400. In such a case, the terminal 400 of the
monitoring device 100 may operate in other respects but cannot be used as an
actual terminal since it cannot receive or send messages. Such keeping the
radio frequency parts or the entire terminal switched off when no alarm is in
question protects the person 94 to be monitored against unnecessary and
possibly harmful contacts. ' -

[0039] In an embodiment, the server 406 may provide said at least
one predetermined device 408, 410 with alarm location data, which Is based
on the identification code of the terminal 400 of the monitoring device 100 and
on the fact that the monitoring device 100 is stationary. The location data,
which may comprise an address, may be displayed on a map, for instance. In
addition, said at least one predetermined device 408, 410 may be provided
with driving instructions. Herein, satellite positioning and/or ‘Internet map ser-
vices may be utilized, for instance. R o

[0040] The server 406 and the communication between the server
4006, the terminal 400 of the monitoring device 100 and at least one other ter-
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minal 408 may be based on BooklT DDM (Dynamic Dialogue- Matrix) smart
text message application known per se, whereto are related the following pa-
tents or patent applications: US 7,406,429; US 7,610,208; US 7,912, 190; US
8,050,664; US 10/734,352; US 12/226,876; US 12/226,878; US 12/401 392;
US 12/944,749; US 12/958,870;, US 12/972610; US 13/002,512; US
13/039,338; US 13/074,037; US 13/332,409; EP 1546938; EP 06820097.1: EP
07730716.3; EP 07730717.1; EP 08153844.9; EP 09772636.8. EP
10177875.1; EP 10181591.8, EP 10181576.9; EP 10181603.1; PCT/FI
2003/000617; PCT/FI  2006/050517; PCT/FI  2007/050229; PCT/FI
2007/050230; PCT/FI  2009/050611; PCT/FI  2010/050176; DE
112006003259.3; GB 2446965, RU 2324221; RU 2008125803; SG 110328; Fi
117663; FI1 118585; FI 118586; Fl 20085701; FI 20095238: NO 20082896;: CN
03819821.5;. CN 20068052298, HK 05110515.0; 2968/KOLNP/2007:
2980/KOLNP/2007; 2891/KOLNP/2007; JP 4607585; JP 2010-114075. AU
2006319060; ZA 2008/05693. - - |
[0041] In an embodiment, the monitoring device 100 comprises an
alarm signalling device 420, which may be a signalling light source or a signal-
ling noise source. After an alarm has been given, the signalling device 420
may e.g. blink a light or give noise signals until the alarm has been replied.
[0042] In an embodiment, the monitoring device 100 comprises ac-
knowledging means 422 by means of which the person who has come to the
person 94 to be monitored may acknowledge the alarm, in which case all the
automatic procedures associated with the alarm stop and the monitoring de-
vice 100 returns to its normal state. The acknowledging means 422 may be a
separate push button or they may be part of the user interface 4002. The use
of the acknowledging means 422 may be stored in the memory 4004 and/or on

the server 406.
[0043] In an embodiment, the monitoring means 100 is connected

to a fire alarm. carbon monoxide detector, moisture alarm and/or freeze alarm.
The carbon monoxide detector alerts people to an excessive carbon monoxide
content in the air. The moisture alarm alerts people to an increase in the mois-
~ ture content of water distribution points if e.g. a water tap has been left open
and water Is running therefrom for too long. The freeze alarm gives an alert if
the temperature in a room drops below a predetermined value. In addition, it
may have as an additional feature that an alert is given only if the temperature
stays below a predetermined value longer than for a predetermined period of
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time. If the fire alarm detects smoke and alerts the person 94, the control
means 300 also control the terminal device 400 included in.the alarm means
302 to give an alarm as disclosed above. At least one of the predetermined
persons may thus alert the fire authorities.

[0044] An alarm may be given in a similar manner also when the
carbon monoxide detector, moisture alarm and/or freeze alarm react to an ab-
normal situation. This means that some monitoring person will always check
the situation and ensure that the problem will be taken care of appropriately.

[0045] In an embodiment, no server 406 is used or it is unavailable.
In such a case, the control means 300, when an alarm is being given, may
control the terminal 400 to establish a wireless connection via a mobile tele-
phone system to at least one predetermined terminal 408 whose telephone
number is stored in the memory 4004 of the terminal 400 of the monitoring de-
vice 100.

[0046] In an embodiment, the terminal 400 of the monitoring device
100 may send a predetermined text message to said at least one predeter-
mined person in possession of the predetermined terminal 408.

[0047] In an embodiment, the terminal 400 of the monitoring device
100 may send a predetermined text message which depends on the sensor
means 102, 104, 106 that affected the alarm and/or on a predetermined delay
associated with giving the alarm. |

[0048] Instead of one person 94 to be monitored, the number of
persons to be monitored in the same room 92 may be more than one. Usually,
the number of persons in the same room 92 is no more than two. In such a
case, each person 94 may be provided with a separate sleeping place 112 of
his or her own and third sensor means 106 in the vicinity thereof. This enables
each person’s 94 arrival in and departure from his or her sleeping place 112 to
be monitored Separately.' Further, during the night in particular, people mostly
move about unaccompanied, so the movements of a person gone to the toilet,
for instance, may be monitored as in the case of one person. ~ ' |

[0049] Figure 5 shows an embodiment where the person 94 has in
his or her use several rooms 500, 502 that cannot be monitored by a monitor-
ing device 100 provided in one frame. In such a case, the first sensor means
102 comprise first sensor means parts 510, 512 located in each room 500,
502. Similarly, the second sensor means parts 104 also comprise sensor
means parts 514, 516 located in each room 500, 502. The third sensor means
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parts 106 may also be distributed to different rooms 500, 502 but usually no.
need exists for this because ordinarily a person 94 sleeps in one sleeping
place 112 only. In a similar manner, even one room may be provided with sev-
eral sensor means parts if the room contains shadow areas e.g. because of
furniture when one sensor means part Is used. |

[0050] The control means 300 and/or the terminal 400 may com-
prise a computer comprising a processor and memory. Their operation is
based on a sequence of program commands of the computer program control-
ling the operation, stored in the memory.

[0051] Instead of or in adaition to using a processor and memory,
controlling may be implemented as one or more integrated circuits, such as an
application-specific integrated circuit ASIC. Other equipment embodiments are
also feasible, such as a circuit constructed of separate logic devices. A hybrid
of these different implementations is also possible.

[0052] Figure 6 is a flow chart of a method. In step 800, the first
sensor means 102 detect first motion higher than a predetermined- height EK.
In step 802, the second sensor means 104 detect, on the floor 110 of the build-
ing 90, motion lower than a second predetermined height TK. In step 804, -the
third sensor means 106 detect 804 an arrival in and a departure from a sleep-
iIng place 112. In step 806, when the most recent motion detection fed by the
third sensor means 106 to the control means 300 has been the arrival in the
sleeping place 112, the control means 300 control the alarm means 302 to
give an alarm if a predetermined first delay, beginning at the arrival in the
sleeping place 112, is filled before information about the departure from the
sleeping place 112 has been received from the third sensor means 106. In
step 808, the control means 300 control the alarm means 302 to give an alarm
after the third sensor means 106 have detected the departure from the sleep-
ing place-112 if the control means 300 have received no:motion detections
from both the first sensor means 102 and the second sensor means 104 dur-
ing a predetermined second delay.

[0053] The method shown in Figure 6 may be implemented as a
logic circuit solution or computer program.

[0054] When the monitoring system comprises at least one proCesi-
sor and memory with a computer program, the computer program and the
memory can, together with said at least one processor, cause the monitoring
system to execute, as disclosed in the method: detecting 800 by the first sen-
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sor means 102 first motion higher than the predetermined height EK; detecting
802 by the second sensor means 104 on the floor 110 of the building 90 mo-
tion lower than the second predetermined height TK; detecting 804 by the third
sensor means 106 the arrival in the sleeping place 112 and the departure from
the sleeping place 112; controlling 806 by means of the control means 300 the
alarm means 302 to give an alarm when the most recent motion detection fed
by the third sensor means 106 to the control means 300 has been the arrival in
the sleeping place 112 If the predetermined first delay, beginning at the arrival
IN the sleeping place 112, is filled before information about the departure from
the sleeping place 112 has been received from the third sensor means 106;
and controlling 808 by means of the control means 300 the alarm means 302
to give an alarm after the third sensor means 106 have detected the departure
from the sleeping place 112 if the control means 300 have received no motion
detections from both the first sensor means 102 and the second sensor means
104 during the predetermined second delay. |
[0055] The computer program may be placed on a computer pro-
gram distribution means for the distribution thereof. The computer program
distribution means' is readable by means of a data processing device, and it
may encode the computer program commands to control the operation of the
measuring device. S I
- [0056] The distribution means, in turn, may be a solutionknown per
se for distributing a computer program, for instance a computer-readable me-
dium, a program storage medium, a computer-readable memory, a computer-
readable software distribution package, a computer-readable signal, a com-
puter-readable telecommunication signal or a computer-readable compressed

software package.
[0057] Even though the invention has been described above with

reference to the examples according to the attached drawings, it is clear that
the invention is not restricted thereto but may be modified in many ways within
the scope of the accompanying claims. ' o
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Claims

1. A monitoring system for monitoring a person (94) in a building (90),
characterized in that a monitoring device (100) of the monitoring system
comprises control means (300) comprising information on a location permitted at
a given time to the person (94) in the building (90), alarm means (302), first sen-
sor means (102) for detecting motion higher than a first predetermined height
(EK), second sensor means (104) for detecting, on a floor (110) of the building
(90), motion lower than a second predetermined height (TK), and third sensor
means (106) for detecting an arrival in a sleeping place (112) and a departure

from the sleeping place (112);
when the most recent motion detection fed by the third sensor means

(106) to the control means (300) is the arrival in the sleeping place (112), the con-
trol means (300) are configured to control the alarm means (302) to give an alarm
If a predetermined first delay, beginning at the arrival in the sleeping place (112),
s filled before information about the departure from the sleeping place (112) has

been received from the third sensor means (106); and
after the third sensor means (106) have detected the departure from

the sleeping place (112), the control means (300) are configured to control the

alarm means (302) to give an alarm if
the control means (300) have received no motion detections from the

first sensor means (102) and the second sensor means (104) during a predeter-

mined second delay.

2. Asystemasclaimedinclaim 1, characterized inthat after the
third sensor means (106) have detected the departure from the sleeping place
(112), the control means (300) are configured to control the alarm means (302) to

give an alarm if
the control means (300) have received no motion detections from the

first sensor means (102) during a predetermined third delay when the control
means (300) receive motion detections from the second sensor means (104) dur-

ing the predetermined second delay.
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3. A system as claimed in claim 1 orclaim 2, characterized in
that the alarm means (302) comprise a terminal (400) whose control means (300),
while an alarm is being given, are configured to control a wireless connection to
be established via a mobile telephone system and a data network (404) to a serv-
er (406) configured to notify the alarm to at least one predetermined device (408,

410) and store alarm data.

4. A system as claimed in claim 3, characterized in that the
server (406) is configured to receive from said one predetermined device (408,
410) an acknowledgement of a message sent to said at least one predetermined

device (408, 410) and store the acknowledgement.

5. A system as claimed in claim 4, characterized in that the
server (406) I1s configured to send a telephone number of the terminal (400) of the
monitoring device (100) to said at least one predetermined terminal (408) for es-
tablishing, on the Initiative of said at least one predetermined terminal (408), a
talking connection between said at least one predetermined terminal (408) and

the terminal (400) of the monitoring device (100).

6. A system as claimed in claim 3, characterized In that the ter-

minal (400) of the monitoring device (100) is configured to send to the server
(406) Iinformation which depends on the sensor means (102, 104, 106) that af-
fected the alarm and/or on a predetermined delay associated with the alarm, and

a cloud server (406) i1s configured to notify said data to said at least one prede-
termined device (408, 410).

7. A system as clamed inclam 3, characterized inthat the con-

trol means (300) are configured to switch on radio parts (4012) of the terminal
(400) of the monitoring device (100) in connection with an alarm and to switch oft
said radio frequency parts (4012) after a predetermined delay set for the terminal

(400).

8. A method of monitoring a person (94) in a building (90), charac-
terized by a monitoring device (100) of a monitoring system comprising con-
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trol means (300) which receive from first, second, and third sensor means (102,

104, 106) motion-related signals;
detecting (800) by the first sensor means (102) first motion higher than

a predetermined height (EK);
detecting (802) by the second sensor means (104), on a floor (110) of

the building (90), motion lower than a second predetermined height (TK);
detecting (804) by the third sensor means (106) an arrival in a sleeping

place (112) and a departure from the sleeping place (112),
when the most recent motion detection fed by the third sensor means

(106) to the control means (300) is the arrival in the sleeping place (112), the con-
trol means (300) control (806) alarm means (302) to give an alarm if a predeter-
mined first delay, beginning at the arrival in the sleeping place (112), is filled be-
fore information about the departure from the sleeping place (112) has been re-

ceived from the third sensor means (106); and
controlling (808) by the control means (300) the alarm means (302) to

give an alarm after the third sensor means (106) have detected the departure
from the sleeping place (112) if the control means (300) have received no motion
detections from both the first sensor means (102) and the second sensor means

(104) during a predetermined second deilay.

9. A method as claimed in claim 8, characterized by controlling
by the control means (300) the alarm means (302) to give an alarm after the third

sensor means (106) have detected the departure from the sleeping place (112) if
the control means (300) have received no motion detections from the first sensor

means (102) during a predetermined third delay when the control means (300)
receive motion detections from the second sensor means (104) during the prede-

termined second delay.

10. A method as claimed in claim 8 orclam 9, characterized by
controlling, while an alarm is being given, by the control means (300) a terminal
(400) of the monitoring device (100), which is included in the alarm means (302),
to establish a wireless connection via a mobile telephone system and a data net-
work (404) to a server (406) which notifies the alarm to at least one predeter-

mined device (408, 410) and stores alarm data.
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11. A method as claimed inclaim 10, characterized by receiving
by the server (406) from said one predetermined device (408, 410) an acknowl-
edgement of a mail message sent to said at least one predetermined device (408,

410) and storing the acknowledgement.

12. A method as claimed in claim 11, characterized by sending
by the server (406) a telephone number of the terminal (400) of the monitoring
device (100) to at least one predetermined terminal (408) in order to establish, on
the initiative of said at least one predetermined terminal (408), a talking connec-
tion between said at least one predetermined terminal (408) and the terminal

(400) of the monitoring device.

13. A method as claimed in claim 10, characterized by sending
by the terminal (400) of the monitoring device (100) to the server (406) infor-
mation which depends on the sensor means (102, 104, 106) that affected the

alarm and/or on a predetermined delay associated with the alarm, and notifying
by the server (406) said information to said at least one predetermined device

(408, 410)

14. A method as claimed in claim 10, characterized by switching
on, by the control means (300), radio parts (4012) of the terminal (400) of the
monitoring device (100) in connection with an alarm and switching off, by the con-
trol means (300), said radio frequency parts (4012) after a predetermined delay

set for the terminal (400).

15. A computer program product comprising a computer readable
memory storing computer executable instructions thereon that when executed by

a computer perform the method of any one of claims 8 to 14.
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