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(57) Abstract: A method for monitoring the phys-
ical conditions of products, such as food-stuff and
similar, wherein a plurality of detectors associated
to nodes (25; 31) is arranged close to the food-stuff.
A detector (26; 34) continuously measures at least
one physical condition of a product. The nodes (25;
31) establish continuously and periodically a wire-
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less contact with the central unit (12), said nodes and
said central unit being part of a local installation, and
also transfer measured data from the detectors (26;
34) to the central unit (12). The central unit (12) con-
tinuously stores the received measured data and con-
tinuously and periodically establishes a wireless con-
tact with a server (11) connected to the Internet for
the transfer of stored measured data. Information re-
lated to the transferred measured data is made avail-
able on the server (11) to be reviewed through the
Internet. The central unit (12) comprises a first com-
munication means (14) for a wireless communica-
tion with a web server (11) connected to the Internet
and a second communication means (16) for a wire-
less communication with the nodes. The nodes com-
prise a communication means (17) corresponding to
the second communication means for having a wire-
less communication with the second communication
means. Furthermore, the nodes comprise detectors

(12; 34) and detector elements (27; 39) for recording
data relating to the physical condition of the object.
The nodes are arranged to continuously and periodi-

cally establish a wireless contact with a central unit (12) comprising a storage unit (53) for storing a plurality of measured data from

a plurality of nodes.
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A METHOD AND A DEVICE FOR MONITORING PHYSICAL CONDITIONS

TECHNICAL FIELD

The device relates to a device for monitoring physical conditions of objects.
Specifically the invention can be applied in connection with monitoring the tempera-
ture of cold or frozen food-stuffs. Also other physical conditions such as pressure and

humidity can be monitored in accordance with the invention.

PRIOR ART

The temperature and other physical conditions of for instance food-stuffs are
monitored more and more careful so as to ensure that the quality and conditions can
be kept above a specified level. In refrigerated counters an frozen-food displays there
are provided temperature detectors which in different ways are capable of producing
an alarm or indicate in other ways that some kind of limits have been exceeded.

General equipment for measuring the temperature is disclosed in GB2331581.
The equipment is mobile and comprises temperature detectors for contact measuring

and non-contact measuring. A laser sight is provided for the non-contact measuring.

Other systems exist for a direct measuring of the temperature of food-stuffs.
JP2001050820 discloses a temperature measuring device that can be disposed to-
gether with the food-stuffs in a space. A calculating and storing unit is enclosed be-
side the temperature measuring device. The temperature in spaces can be measured
continuously and histograms and other data can be determined.

The measuring processes that are carried out in accordance with the tech-
niques described above will provide point by point information about the temperature
of objects or food-stuff and to some extent will allow a compilation of information.
However, a drawback is that information is not easily available. The technique also

has shortcomings in relation to the possibilities to monitor.
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SUMMARY OF THE PRESENT INVENTION

An object with the invention is to overcome the drawbacks and shortcomings
mentioned above and to provide a method for monitoring physical conditions, particu-
larly of food-stuff. It is also an object to provide a device allowing and efficient moni-
toring of the physical condition and a continuous provision of information that has

been gathered.

The obiject is achieved by disposing detectors in or close to the goods or prod-
ucts that will be monitored. The detectors are formed to communicate wirelessly with
a central unit and to transfer recorded measured data to it. Received measured data
are continuously stored in the central unit. The central unit will establish a wireless
contact with a server and will transfer measured data to it. The server is connected to
the Internet and is designed to make available information that is related to the re-
corded measured data through the Internet.

The detectors that are used in accordance with the invention are stand alone
devices and are connected to the central unit through a wireless connection. A detec-
tor element having a temperature sensor or another corresponding sensor associ-
ated to the detector can be disposed at some distance from the detector and very
close to the goods. The sensor can be a conventional type sensor and can be con-
nected to the detector by wire. The detector comprises also means for a wireless
connection with the central unit, which is provided in the same premises as the de-
tectors or close to these premises. Preferably radio is used for this connection. The
detector is arranged to establish independently the connection with the central unit
and to transfer recorded measured data during a communication phase.

The central unit is provided with corresponding means for a wireless connec-
tion with the detectors and with memory means for a continuous storing of the meas-
ured data that have been received from the detectors. The wireless connection will
allow a communication at least within the premises. The information consisting of or
related to the received measured data is further transferred to a server which can be
arranged at a large distance from the central unit and the detectors. It is possible to
use a cellular telephone system such as GSM, GPRS or so called 3G in this commu-
nication. If a conventional cellular telephone system is used measured data can be

transferred by so called SMS (Short Message Service).
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It is possible also to provide the central unit with further interfaces, such a con-
ventional interface to a computer or a so call web interface, for setting up and for per-
forming service of the central unit. The central unit also comprises memory means for
storing measured data.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be explained in more detail below with reference to the ac-
companying drawing. It should be noted that the drawings show examples of em-
bodiments in accordance with the invention.

Fig. 1 is a block diagram of an installation designed in accordance with the

invention and

Fig. 2 is a perspective view schematically showing an embodiment of a
hand unit used in the installation of Fig. 1.

THE INVENTION

In the embodiment of a system in accordance with the invention shown in Fig.
1 a local installation 10 is connected to a web server 11 through a wireless connec-
tion. The wireless connection can be a wireless telephone connection, such as GSM,
or another similar connection type. In the local installation there is provided a plurality
of a set out units or nodes of at lest two different types and a central unit 12. The
units of the local installation can be allocated in different rooms or adjacent premises.
The notes are arranged in cold stores, frozen-food displays and similar spaces close

to the goods, the temperature of which has to be monitored.

The central unit 12 is connected to the distributed units through a wireless con-
nection, preferably a radio connection 13. In the central unit 12 there is provided a
first communication means 14 for mobile or wireless telephony. The first communica-
tion means 14 is used for a wireless communication between the central unit 12 and
the web server 11 through a cellular telephone arrangement 15 of a telephony pro-
vider. Preferably a built in antenna is used. In some applications an outlet for an ex-
ternal extra antenna is included. There is a communication established with the cellu-
lar telephone arrangement established at least each day. In this context the expres-

sion cellular telephone arrangement is used for any constructions that are estab-
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lished for a wireless telephone and data communication to and from public telephone

networks and data networks.

The central unit 12 also comprises a second communication means 16 for a
wireless communication with the nodes of the local installation. The second commu-
nication means 16 can include a transmitter and a receiver for radio signals within
open radio bands, such as around 433 MHz. The nodes included in the local installa-

tion comprise a corresponding communication means 17.

In a conventional manner the central unit 12 can be provided also with a dis-
play 18, an input unit 19, such as a key pad, and a battery 20. The setting up and
service of the central unit can be handled through a computer interface 21 and an
external computer 23. The central unit is controlled by a controlled unit 22 which can
comprise also memory means and other required components. The control unit can
be arranged to communicate with the external computer 23 through a so called web
interface. Such an interface will facilitate the setting up of the control unit and other
management, such as safety backup. Preferably battery 20 is chargeable. An asso-

ciated charging device can be embedded or arranged externally.

The communication between the first communication means 14 and the cellu-
lar telephone installation 15 is suitably handled through a message or data ex-
change. In more simple applications it is possible to use SMS. An efficient communi-

cation can be achieved by the use of a specific protocol.

The control system of the central unit is designed to be able to communicate
with approximately 256 nodes in a local installation. Measured data from the nodes
are collected from a few times per hour to a few times per day. It is appropriate to
use intervals of two collections each hour but also as often as twenty times per hour
or more seldom such as collections every third hour may take place. In the memory
means of the control unit there is space enough for storing data that have been
measured during at least one week.

If a measured quantity lies outside acceptable intervals, or an error condition
arise, different forms of alarms can be generated. Locally an alarm can be given by a
flashing light 24. It is possible also to perform an alarm transmission. Normally a unit
producing the alarm has to be reset before a new alarm can be produced in the same

unit. It is possible also to reset automatically if the course of the alarm is eliminated.
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Quantities outside predetermined intervals can be allowed for some time and at
some conditions, such as when deep freeze equipment is defrosted. After the time

period accepted for such a condition an alarm will be given.

The central unit 12 stores, besides measured quantities, different data about
events, error conditions and activities. These data are available through the computer
interface or by other means for trouble shouting and service. The central unit 12 is
designed to handle different categories of personnel. Activated alarms can be reset
by a first category of personnel. Normally a higher security or authorization check is

not required for resetting the central unit 12.

An authorizing code of a first level is required when a node is switched off from
the local installation. The same level can be applied in connection with an exchange
of the name of a node and similar measures. The authorization code can be input
through the input device 19. An authorization code of a second higher level is re-
quired for more qualified measures, such as the setting up of parameters of nodes or
the central unit and for reading error reports and similar information have been stored

in the central unit.

Fig. 1 also shows a first node type 25 comprising a first detector 26. In a plural-
ity of applications the first detector is a temperature detector but also other detectors
such as for measuring pressure, existence or non-existence of a gas or light also ex-
ist in some applications. The node 25 comprises detector elements 27 for the detec-
tor 26 and a battery 28 for a relatively extended working period. The working period
can be up to several years. The detector 26 can be connected to the detector ele-
ment 27 through a measuring cable 30 or in some applications through a further wire-
less connection. As a result the complete node does not have to be in direct contact

with any measuring object or be disposed in a measuring environment.

The node 25 will regularly establish a wireless communication with the central
unit 12 through a communication means 17. The communication means 17 of the
node corresponds to the second communication means 16 of the central unit 12. A
controlled unit 29 of the node is operatively connected to other units of the node for
controlling them. Each node is provided with a unique address or a unique 1D num-
ber. Preferably the ID number is visible outside a housing or a casing protecting the

electronic components of the node. When a node is installed in a local installation the
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node is provided also with a virtual number or name used for identification at a supe-
rior level of the web server 11 and other equipment. The unique address is trans-
ferred together with measured data to the central unit 12 and is stored in a storing

unit 53 of the central unit.

The communication means 17 of the node is arranged to repeat signals from
other nodes. As a result nodes at a larger distance from the central unit 12 still are
able to contact the central unit. Preferably the control unit 29 of the node is instructed
by the central unit to enter a repeating mode in parallel with the normal communica-
tion mode with the central unit. Nodes that have a repeating function can be provided
with an extended battery capacity or be provided with an external power supply so as

to be active during longer continuous time periods.

When a node 25 is installed it will immediately establish contact with the cen-
tral unit 12. As soon as contact has been established the node will indicate this to an
operator for instance by a light or sound signal. The node will be assigned the virtual
number by the central unit and this number will be used in the future during further
communication with the web server. The operator can also see to that the virtual
number or another name of the node will reflect the function and/or location of the
node to make it more simple to relate to the node in the local installation. The detec-

tor 26 and the detector element 27 are provided for measuring in the temperature
interval of -30 - +70 (1) °C.

A hand unit 31 can be included as a second node type in a local installation
10. The hand unit 31 is provided with a battery unit 32 which preferably is chargeable
and a memory unit 33 for storing a plurality of measured values, preferably at least
250 values. A temperature detector 34 is connected through a cable to a detector
element 35 of the hand unit. The temperature detector and the detector element are
functionally comparable to corresponding means of other nodes.

The hand unit is easily handled because of the provision of a display 36 and
an input unit in form of a key pad 37. These means are described further below with

reference to Fig. 2.

Unlike other nodes the hand unit comprises also a second detector means
formed as a non-contact detector 38. In the embodiment shown the non-contact de-
tector is an IR temperature sensor capable of sensing the temperature of objects at
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some distance. The non-contact detector 38 is connected to a measuring means 39
of the hand unit. A control unit 40 controls and monitors the function of the units in-

cluded in the hand unit.

An embodiment of the hand unit 31 is shown in Fig. 2. In this embodiment the
display 36 has a rectangular shape and comprises an essentially rectangular display
surface in a casing enclosing the hand unit. The key pad 37 in this embodiment com-
prises seven buttons with different functions. The temperature detector 34 is con-
nected to the measuring means embedded in the casing through a measuring cable
41. The display shows in plain text the goods or products involved in a measuring
process. The names of the goods are transferred initially from the central unit and will
remain locally stored in the hand unit. Name and other properties of new goods are
put in through the central unit.

In this embodiment the non-contact detector 38 comprises a lens 42, so as to
decrease the measuring angle. In one embodiment the lens is a fresnel lens having a
refractive index 10.2 with a diameter of 22 mm and the thickness 0.5 mm. The active
surface of the detector is approximately 1.2 mm in diameter and together with other
dimensions the result is a measured surface of approximately 140 mm in diameter on
an object, if the hand unit is situated 1 meter from the measured object. A laser
pointer 43 of conventional type is used to direct the hand unit when an object is

measured.

A buzzer 44 embedded in the hand unit can be used for producing signals to
an operator or user. The buzzer can be mounted directly on a circuit board also car-

rying other components and circuits of the hand unit.

The key pad 37 also comprises a plurality of buttons each having a clear func-
tion. A first button 45 is used to activate or switch on the hand unit. The step of acti-
vating includes switching on a background light of the display. Browsing among the
goods that are included in the measuring process can be controlled by means of a
second button 46 and a third button 47, which in the shown embodiment are marked
with an arrow symbol. Suitably the designation of the goods as well as an identifica-

tion number associated to the goods are shown when the operator browses.

Before commencing a measuring process the operator determines which de-

tector that will be used during the measuring process. A fourth button 48 is used if
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the operator chooses IR, that is a non-contact measuring, and a fifth button 49 is
used by the operator to choose a measuring process using a wired detector. In the
event a question is shown on the display or when selections are possible a sixth but-
ton 50 is used to give the response yes or to accept, and a seventh button 51 is used
to respond with a no or to not accept. There is an indication on the display of an on-
going measuring process and when this has come to an end. The indication can be
in form of a symbol or present temperature value flashing during the measuring proc-
ess and a sound and/or light signal is given when the measuring process has come
to an end. Then it is possible for the operator to know that a new measuring process
can start. The communication means 17 provided in the hand unit in the shown em-

bodiment is connected to an antenna 52 for communicating with the central unit.

A synchronization in time between the central unit and the nodes associated to
it and a required adjustment with regard to daylight saving can be handled through
SMS messages. A central unit can on a regular basis or after an input transmit a
SMS message to itself. A time stamp in the SMS message can be interpreted and be
used for the adjustment of a clock unit in the central unit. Synchronization and time
adjustment of nodes is achieved when the nodes repeatedly establish contact with

the central unit and from the central unit receive information about the present time.

The central unit 12 will at a regular basis receive data from the nodes associ-
ated to it and will record the actual time for the reception. If data fail to appear from
an associated node an alarm is given in an appropriate way. The alarm signal can be
given locally as well as by transmitting a message to the web server. The central unit
can be arranged to allow a certain number of failed contacts from a node before an
alarm is given. Alarm messages of different kinds can also be fransmitted to another
external unit besides the web server, such as a specifically arranged server. Such
alarm messages suitably are transmitted through a second web server or similar unit
through a cellular telephone installation in a similar way to what was described

above.
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CLAIMS

1. A method for monitoring the physical condition of products such as food-stuff and
similar, wherein a plurality of detectors associated to nodes (25; 31) are arranged
close to the food-stuff, characterized by

measuring continuously in a detector (26; 34) at least one physical condition of a
product,

the nodes (25; 31) continuously and periodically establishing a wireless contact with

a central unit (12), said nodes and central unit being part of a local installation,

the nodes (25; 31) transferring measured data from the detectors (26; 34) to the cen-
tral unit (12),

the central unit continuously storing the received measured data,

the central unit (12) continuously and periodically establishing a wireless contact with

a server (11) connected to the Internet and transferring stored measured data, and

presenting on the server (11) information related to the transferred measured data to

be available over the Internet.

2. A method in accordance with claim 1, also including the step of

the central unit (12) continuously recording the actual time when a node transfers
measured data and transmits an alarm signal when an expected transfer fails to ap-

pear.

3. A method in accordance with claim 1, also including the step of

the central unit (12) comparing measured data transferred from the nodes with inter-
vals for the measured values stored in advance and transmitting an alarm signal

when the measured data differ from the intervals.

4. A method in accordance with claim 3, also including the step of

forwarding the alarm signal to the server (11).
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5. A method in accordance with claim 1, also including the step of

repeating in a first node type signals from other nodes in the local installation to the

central unit.

6. A method in accordance with claim 1, also including the step of

providing each node in the local installation with a unique identity designation.

7. A method in accordance with claim 1, also including the step of

performing a none-contact measuring with a second node type, said second node

type continuously indicating an ongoing measuring process.

8. A method in accordance with claim 1, also including the following steps:

transferring at least one designation associated to each product to the hand unit (31)

and

displaying the designation at a display (36) based on the activity of an operator.

9. A device for monitoring physical conditions of products, such as food-stuff and
similar, wherein a plurality of detectors associated to nodes (25; 31) is arranged
close to the food-stuff and wherein the nodes are comprised in a local installation,
characterized in

that the local installation comprises at least one central unit (12) and a set of nodes

of a first node type,

that the central unit (12) comprises a first communicating means (14) for a wireless

communication with a web server (11) connected to the Internet,

that the central unit (12) comprises a second communication means (16) for a

wireless communication with the nodes,

that the nodes comprise a communication means (17) corresponding to the sec-
ond communication means for a wireless communication with the second communi-

cation means,
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that the nodes comprise detectors (12; 34) and detector elements (27; 39) for re-

cording data regarding the physical condition of an object,

that the nodes are arranged to continuously and periodically establish a wireless
contact with a central unit (12) and

that the central unit (12) comprises a storing unit (53) for storing a plurality of
measured data from a plurality of nodes.

10. A device in accordance with claim 9, wherein each node is provided with a
unique identity designation.

11. A device in accordance with claim11, wherein at least one node is constituted by
a hand unit (31) and wherein said hand unit (31) is provided with a display (36) for

indicating the measured object and a measured value, a memory unit (33) for storing
a plurality of measured values and a temperature detector (34) connected through a

measuring cable (30).

12. A device in accordance with claim 11, wherein the hand unit (31) comprises
means (38) for a non-contact measuring of temperature and a key pad (37) for se-
lecting either the temperature detector (34) or the means (38) for a non-contact
measuring.

13. A device in accordance with claim 12, wherein the hand unit (31) comprises a

light pointer (43) cooperating with the means (38) for a non-contact measuring.
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