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cellular phone module (202) which provides a private subscription for private usage by a driver or operator of the object (20, 24,
29), and a selectable service subscription for transmitting and managing of at least one service like remote status information,
malfunction, diagnostics and maintenance as well as technical and emergency assistance by means of the at least one central

station (10).
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(S7) Abstract: A system for communication between at least one central station (10) and at least one remote mobile or stationary
object (20, 24, 25) by means of transmitting and receiving means is disclosed which is characterized in that said at least one object
comprises a cellular phone module (202) which provides a private subscription for private usage by a driver or operator of the object
(20, 24, 25), and a selectable service subscription for transmitting and managing of at least one service like remote status information,
malfunction, diagnostics and maintenance as well as technical and emergency assistance by means of the at least one central station

(10).
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SYSTEM AND METHOD FOR COMMUNICATION BETWEEN A CENTRAL
STATION AND REMOTE OBJECTS

The invention relates to a system for communication between at least one central
station and at least one remote mobile or stationary object by means of transmitting and

receiving means.

This system and method is especially suitable and provided for exchange of
information, data and even software programs, as well as for voice communication
between cars, trucks, boats or other vehicles on one hand and at least one central station
on the other hand, which is for example a center or service station of a manufacturer, a
headstation for guiding or operating the vehicles or for providing help in case of
emergency and accident, respectively. Further, the system and method 1s suitable and
provided for communication with facilities and plants in remote areas which are

operated, controlled, observed or monitored from one or more of those central stations.

US 5 890 061 (EP 0 789 498) discloses a vehicular emergency message system
for a mobile vehicle for communication with a response center. A cellular transceiver,
such as a cellular telephone, has a restricted and an unrestricted operating mode. The
restricted operating mode is selectable by a user to affect communication links that are
permitted during normal operation, whereas the unrestricted operation mode 1s activated
prior to initiating a request for assistance in case of emergency, thereby allowing a more

reliable connection over a cellular telephone network.

Further vehicular emergency message systems for mobile vehicles are disclosed in
US 5781 101, US 5687215, US 5686910 and US 5 572 204, respectively. A user can
request emergency or roadside assistance from a response center by activating a button

in the vehicle. The global positioning system is used to continuously store the vehicle
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location. A cellular telephone network is used to contact a response center and transfer a
data string via modem containing information to assist the response center in acting on
the request. The various systems comprise additional means either for storing system
information, for sending a termination tone to the vehicle upon satisfactory completion
of the request, for initiating an automatic call-in to the response center if a predeter-
mined time has elapsed since the last connection and for initiating a second call to a
different telephone number if a first attempt to contact the response center has been

unsuccessful, respectively.

It is an object of the invention to provide a system and method for communication
between at least one remote object and at least one central station by means of trans-

mitting and receiving means by which the reliability of communication 1s improved.

It is a further object of the invention to provide such a system and method for
communication between at least one remote object and at least one central station by

which detection of emergency situations is improved.

It is a further object of the invention to provide such a system and method for

communication between at least one remote object and at least one central station which

is able to initiate a remote diagnostic of the at least one object.

These and other objects are achieved by a system for communication between at
least one central station and at least one remote mobile or stationary object by means of
transmitting and receiving means, which is characterized in that said at least one object
comprises a cellular phone module which provides a private subscription for private
usage by a driver or operator of the object, and a selectable service subscription for
transmitting and managing of at least one service like remote status information, mal-

function, diagnostics and maintenance as well as technical and emergency assistance by

means of the at least one central station.



WO 01/50728 CA 02391485 2002-05-13 PCT/SE00/02636

3

These and other objects are further achieved by a method according to claim 8.

The subclaims comprise advantageous embodiments of the solutions according to

claim | and 8, respectively.

Further details, features and advantages become apparent from the following

description of a preferred embodiment of the invention with reference to the drawings,

in which:

Fig. 1 is a general view of various components of an inventive system;

Fig. 2 is a first unit as incorporated 1in a mobile object;

Fig. 3 is a second unit as incorporated 1n a stationary object;

Fig. 4 is a flow chart indicating various steps in different operating modes; and

Fig. 5 is a flow chart indicating various steps in further operating modes.

The major components of a preferred embodiment of the inventive system and
its environment are shown in Fig. 1. It comprises a customer service center 10 with an
operator 11. At least one vehicle 20, at least one boat or ship 24, as well as one or more
stationary equipments 25 like a remote facility or plant communicate with the service
center 10 via a cellular communication network 30 like GSM (european standard) or
AMPS (US standard) and/or a satellite communication network 31, both for exchanging
of information, data and voice communication, each in both directions. Further, even
software programs can be transmitted if necessary. A position of the vehicles 1s detected
by means of the global positioning system (GPS) 40. Emergency assistance vehicles 21,
22 and a roadside assistance vehicle 23 communicate with the service center 10 1n a

similar manner or in any other way and are activated by the service center in case of

need by one of the objects 20, 24, 25.

The system provides in general telephone services and emergency and technical

assistance using both cellular and satellite communication 30, 31. This allows for a
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reliable connection between the: said objects 20, 24, 25 and the customer service center

10 (or another response center).

More specifically, the customer service center 10 can handle automatically
emergency situations, remote diagnostics, maintenance and command to said mobile
and stationary objects 20, 24, 25. Further, a vehicle driver or operator of the remote
facility can manually request help or signal emergency to the customer service center
and additionally, the mobile and stationary objects can inform automatically the
customer service center in case of emergency, malfunction or for other reasons. All
these exchange of data, voice and information (and even software programs 1f
necessary) is conducted with a high reliability due to the use of both cellular 30 and
satellite communication 31. The actual position of an object 1s evaluated by the global

positioning system 40.

Fig. 2 shows a block diagram of a first unit of the system as incorporated 1n a
mobile object like said vehicle or ship. It comprises a controller module 200 for
bidirectional communication with a data bus or network manager 201, a cellular phone
module 202, a satellite communication module 203, a GPS controller 204 and a user
interface manager 205 which is connected to a keypad 206 with incorporated
loudspeaker and microphone for voice communication. Further, a backup battery (not

illustrated) is provided for supplying these modules in case of main battery failure.

For transmitting and receiving signals, the phone module 202 1s connected with
a first antenna 210. A backup mobile phone antenna (not illustrated) 1s included in the
phone module for usage in case of damage of the first antenna. The satellite com-
unication module is connected with a second antenna 211 and the GPS-controlier 1s
connected with a third antenna 212. Further, at least one emergency sensor 207 1s

connected to the controller module 200 for automatically detecting accidents or

malfunctions of the object.
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The data bus or network manager 201 1s connected to an internal data bus or
network 208 of the object in order to retrieve information from and send commands to
several vehicle components like motor, brakes, alarm, audio and others. Data messages

and phone information is displayed on a display 209.

The cellular phone module 202 provides a phone subscription for private usage
or manual requests for assistance (voice- and data-transmission) by a dnver or operator
of the object, and a service subscription for connection to the customer service center
(software program download, voice- and data transmission) and for transmitting and
managing several services like remote diagnostics, maintenance, emergency or accident
assistance. The service subscription i1s embedded into the phone module 202. The
customer service center 10 as well as the object 20, 24, 25 can request and initiate

communication via the service subscription.

The services further comprise €.g. a roadside assistance service, an emergency
assistance service, services for transmitting of diagnostic reports like motor status and
brake status or malfunction, and/or a service for object location, either penodically or
on request of the customer service center or the object. The system further ofters the
possibility for remote user at the customer service center to retrieve information from or
send command to any module in the vehicle connected to the internal data bus or
network 208. These reports and information can be stored by the customer service

center and used for vehicle maintenance and repair.

The transition from private subscription to service subscription can be initiated
by a key press of the operator, if for example a road or emergency assistance 1s needed.
Further, an accident can automatically initiate the service subscription by means of at
least one sensor which for example detects an air-bag deployment. Also, service
subscription can be activated by an alarm in case of theft. The transition to private

subscription is effected by a simple key press ("phone on").
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A conflict concerning simultaneous execution of several such services 1s
handled automatically by the system by assigning and affecting a priority to each
service. Preferably, an air-bag deployment notification has the highest priority. If for
example a driver asks for roadside assistance, the roadside assistance service of the
system 1s activated. If subsequently the driver or a sensor signals an emergency, the
roadside assistance service is deactivated and the emergency assistance service 1s
activated. If then an accident occurs, the emergency assistance service is deactivated

and an air-bag deployment notification is activated.

The driver can manually request help in any case. If he or she is lost, vehicle
position is reported using GPS 40 and GPS controller 204, and navigation information
is provided by voice or data communication from the customer service center. If the
vehicle has broken down, remote vehicle diagnostic may be performed, vehicle position
1s reported using GPS and breakdown mechanic and roadside assistance 23 1s informed.
These are only a few examples of possible manual assistance provided by the inventive

system.

In case of emergency detected by the sensor 207, the vehicle status and position
are reported automatically to the customer service center or a specific rescue service via
the service subscription. A voice communication is also established to enable
emergency assistance 21, 22 to contact the driver. The inventive system handles prionty
between all these functions as disclosed above, so that any on-going phone call or
manually requested help function is automatically interrupted to manage the emergency

assistance.

The inventive system manages cellular communication via phone module 202
and satellite communication via satellite communication module 203. Satellite 1s

primarily used as a backup when no cellular network is currently available.

The inventive system is modular and can be customized according to the needs.
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The controller module 200, the data bus or network manager 201 and the phone module
202 are considered as basic components. User interface manager 205, satellite

commumcation module 203 and GPS controller 204 are considered as optional

components.

Fig. 3 shows a block diagram of a second unit of the system as incorporated in a
stationary object like a remote facility or plant. It comprises a controller module 200
which 1s connected to a data bus or network manager 201, a cellular phone module 202

with a first antenna 210 (and a backup antenna as mentioned above) and a satellite

communication module 203 with a second antenna 211. The data bus or network
manager 201 1s connected to an internal data bus or network 208 of the object. Further,
at least one emergency sensor 207 is connected to the controller module 200 for
automatically detecting accidents or malfunctions of the object. Further, a backup

battery (not 1llustrated) is provided for supplying these modules in case of main battery

failure.

Possible applications concern any critical object in remote areas and which is
accessible with difficulties. These are for example a water pump in a desert, an

electricity generator in the mountains or a navigation beacon on an island.

The object can send an equipment diagnostic report periodically and offer the
possibility for a remote user to retrieve information from or send commands to any
module of the equipment connected to the internal data bus or network. These reports
and information can be stored by the customer service center and used for the

equipment maintenance and repair.

In case of a major problem detected by sensor 207, the controlier module 200

can automatically report the actual problem and equipment status.

Problem report, equipment status, information and commands are transferred
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using cellular or satellite communication data messages. Satellite is used as a backup
when no cellular network is currently accessible, again, the cellular phone can handle

the above disclosed two subscriptions.

Now, referring to Fig. 4, a flow chart indicating various steps in different
operating modes of an object is shown. These modes are a sleep mode S, a standby

mode W and a first service execution mode T1.

The sleep mode S ends when a wake up timer has elapsed in step 41. The wake
up period is preferably programmable by the customer service center 10. The object
enters standby mode W in step 42. It is powered up and initialized. The phone module
202 is activated and the service subscription is selected. The object waits for an
incoming data message using cellular communication 30 in step 43 during a defined
first period. If no message has been received after this first period according to step 43,
satellite communication module 203 is activated in step 44. The object waits for
incoming message using satellite communication 31 in step 44 during a defined second
period. Preferably, the ﬁrst and second periods are programmable with respect to time
and duration by the customer service center, so that these periods are synchronized with
corresponding active periods in the customer service center 10 allowing a connection to
reliably be established. If no message has been received after this second perod
according to step 45, the object returns to sleep mode S via point A where power

consumption is minimal.

When a data message has been received according to step 43 or step 43, it 1s
decoded in step 46. Data message preferably has a standard format like for example
Global Automotive Protocol for Telematics Standard (GATS). The data message must
contain at least one service identifier (code) for selecting the requested service. The
selected service is activated in step 47, and the related mode is executed in the object
according to step 48. Service execution includes mainly information retrieved from

internal data bus or network manager 201, message assembly and message sending
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using cellular phone module 202 or satellite communication module 203. It can also
include optionally position computation using GPS 40 and voice connection with the
customer service center 10. When the first service execution mode T1 is completed, the

object returns into standby mode W via point B.

Referring to Fig. 5, a flow chart indicating various steps in further operating
modes of an object are shown. These modes are a phone mode P and a second service

execution mode T2.

The phone mode (private subscription) ends when the service subscription 1S
activated in step 51. The service subscription can be activated manually by an operator
of the object, preferably using buttons, automatically preferably by emergency sensors
or by the customer service center 10. Ongoing communication using the cellular phone
module 202 in private subscription is interrupted in step 52 and the service subscription
1s selected in step 53. Preferably a message 1s displayed on the screen 209 to inform the
user that service subscription is now active. The object 20-25 tries to connect to the
customer service center 10 (or vice versa) using cellular phone module 202 in step 54. If
cellular communication 30 is not possible according to step 595, satellite commumication

31 is activated in step 56 by means of satellite communication module 203.

If communication has been established according to step 535 or step 56, the
activated service is executed in step 57. Service execution includes mainly information
retrieving from the internal data bus or network 208, message assembly and message
sending using established cellular phone or satellite communication 30, 31. It can also
include optionally position computation using GPS 40 and voice connection with the
customer service center 10. When service execution is completed, connection with
customer service center 10 is terminated in step 58. The private phone subscription 1s
activated again in step 59 and the second service execution mode T2 1s terminated. The
object returns to phone mode P via point C. Preferably a message is displayed on the

screen 209 to inform the user that the cellular phone module 202 in private subscription



CA 02391485 2002-05-13
WO 01/50728 PCT/SE00/02636

10

1S now active again.
The inventive system has the following advantages:

1.) By using one or more sensors 207 located for example i1n air-bag units, motor or
brakes or elsewhere, emergency situations can automatically be detected and

transmitted to the customer service center.

2.) By providing cellular phone and satellite communication, which can also be used
simultaneously, a redundant communication link can be established so that reliability of

communication is substantially improved.

3.) The controller module 200 can perform remote diagnostics and maintenance via data
bus or network manager 201 and internal data bus or network 208, for example vehicle
tracking, motor status reporting, fuel level, alarm notification, and commands for door
lock and unlock and motor stop, and display related information messages on the screen
209 and/or transmitting to the customer service center 10. These actions can both be
initiated by the object (user at the object or automatically by a sensor) and upon request
of the customer service center which yields direct access to the internal data bus or

network 208 of the object.

4.) By providing a phone subscription for private usage (voice and messages) and a
service subscription for emergency and technical assistance the reliability in case of

emergency is improved by interrupting and inactivating any private usage.

5.) The controller module 200 can perform priority management between the different

services. Emergency assistance preferably has the highest prionty.

6.) The modular architecture of the inventive system makes it applicable to both mobile

vehicles and static equipment and even small airplanes.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A method for communication between at least one central station and at
least one mobile or stationary remote station by means of transmitting and
receiving means wherein said at least one remote station comprises a cellular
phone module, said method comprising:

providing each remote station with a sleep mode (S5) which when
implemented has a minimal power consumption, a standby mode (W) in which
the remote station is powered up and waits for an incomiﬁg message from said
at least one central station via either a cellular or a satellite communication, and
providing a service identifier in said incoming message, and a first service
execution mode (T1) for activating the identified service, wherein a conflict
concerning simultaneous execution of several services during said selectable
service subscription is handled automatically by assigning and affecting a
priority to each service and deactivating any services with a minor priority than
the service with a first priority;

providing a private subscription of each cellular phone module for
private usage by the driver or operator of the remote station; and

providing a selectable service subscription of each cellular phone module
for transmitting and managing of at least one service selected from the following
group of services: remote status information, malfunction diagnostics,
maintenance and technical and emergency assistance, by means of the at least

one central station.
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2. A method according to claim 1, including using a wake up timer to

terminate the sleep mode (5) and activate the standby mode (W) at

predetermined times.

3. A method according to claim 1, including activating the standby mode
(W) for a predetermined period of time, after which the sleep mode (S) is again
activated 1f no message has been received, or the first service execution mode

(I'1) and a requested service is activated if a related message has been received

and decoded.

4. A method according to claim 1, wherein at least one remote station has
implemented a phone mode (P) and a second execution mode (T2), including
interrupting the phone mode (P) when a service is requested, and activating the
second execution mode (T2), until either a cellular or a satellite communication
between the at least one remote station and at least one central station has been

established and the requested service has been executed.

5. A method according to claim 1, wherein service subscription or a
transition from private subscription to service subscription is initiated on any of
the following basis: periodically; upon request of at least one central station or of
at least one mobile or stationary remote station; by a key press of the operator;
automatically by means of at least one sensor for detecting accidents, emergency
or malfunctions of at least one mobile or stationary remote station; by means of a

further sensor for detecting an air-bag deployment; and by an alarm in case of a

theft.
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6. A mobile or stationary remote station adapted for implementing
communication between the mobile or stationary remote station and at least one
central station, said mobile or stationary remote station comprising a cellular
phone module for providing a private subscription for private usage by a driver
or operator of the remote station and a selectable service subscription for
transmitting and managing of at least one service selected from the following
group of services: remote status information, malfunction diagnostics,
maintenance and technical and emergency assistance, wherein the remote
station includes a sleep mode (S) in which the power consumption is minimal, a
standby mode (W) in which the remote station is powered up and waits for an
incoming message comprising a service identifier from at least one central
station via either a cellular or a satellite communication, and a first service
execution mode (T1) for activating the identified service, wherein a conflict
concerning simultaneous execution of several services during said selectable
service subscription is handled automatically by assigning and atfecting a
priority to each service and deactivating any services with a minor priority than

the service with a first priority.

7. A mobile or stationary remote station according to claim 6, in which in the

standby mode (W) the cellular phone module is activated and the service

subscription is selected.

8. A mobile or stationary remote station according to claim 6, in which the

sleep mode (S) is terminated and the standby mode (W) is activated when a

wake up timer elapsed.
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9. A mobile or stationary remote station according to claim 6, in which the
standby mode (W) is activated for a predetermined period of time, after which
the sleep mode (S) is again activated if no message has been received or the first
service execution mode (T1) and a requested service are activated if a related

message has been received and decoded.

10. A mobile or stationary remote station according to claim 6, which has
implemented a phone mode (P) and a second execution mode (T2), wherein the
phone mode (P) is interrupted when a service is requested, and the second
execution mode (T2) is activated, until either a cellular or a satellite
communication between the remote station and at least one central station has

been established and the requested service has been executed.

11. A mobile or stationary remote station according to claim 6, in which the
service subscription or a transition from private subscription to service
subscription is initiated on any of the following basis: periodically; upon request
of at least one central station or of the remote station; by a key press of the
operator; automatically by means of at least one sensor for detecting accidents;
emergency or malfunctions of the remote station; by means of a further sensor

for detecting an air-bag deployment; and by an alarm in case of a theft.

12. A mobile or stationary remote station according to claim 6, comprising at
least one of a user interface manager, a satellite communication module, a GP5
controller and at least one emergency sensor for automatically detecting

accidents, emergency or malfunctions of the remote station.
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13. A mobile or stationary remote station according to claim 6, comprising a

controller module for performing priority management between different

services.

14. A mobile or stationary remote station according to claim 6, wherein the
remote station is a vehicle, a boat or ship, an airplane or stationary equipment

including a facility or plant.

15. A central station according to claim 1, wherein the central station is a

customer service center.

16. A central station according to claim 1, which is provided for activating the

service subscription.

17. A system comprising at least one central station, a plurality of mobile or
stationary remote stations and a means for transmitting and receiving data via
either a cellular or a satellite communication between said at least one central
station and said plurality of mobile or stationary remote stations, wherein at
least one mobile or stationary remote station comprises a cellular phone module
that provides a private subscription for private usage by an operator of the
remote station and a selectable service subscription for transmitting and
managing of at least one service selected from the following group of services:
remote status information, malfunction diagnostics, maintenance and technical
and emergency assistance, by means of the at least one central station; and
wherein said at least one mobile or stationary remote station includes a sleep
mode (S) in which minimal power is consumed, a standby mode (W) in which

the remote station is powered up and waits for an incoming message including a
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service identifier from the at least one central station, and a first service
execution mode (T1) that activates the identified service, wherein a conflict
concerning simultaneous execution of several services during said selectable
service subscription is handled automatically by assigning and affecting a
priority to each service and deactivating any services with a minor priority than

the service with a first priority.

18.  The system according to claim 17, wherein the central station is a

customer service center.

19. The system according to claim 17, wherein said central station 1is

configured to activate the service subscription.

20.  The system according to claim 17, wherein the satellite communication is

provided for activation if the cellular communication is not available.
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