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ABSTRACT

• · · · • · ·

• · ·

A method of transferring information between moving bodies, in particular 

vehicles (3,4,5,8, 8'), where each moving body comprises a communication device (6) 

for receiving and sending radio messages (7). To transfer an information very quickly 

to very many moving bodies, it is provided that

• a radio message (7) is generated which contains the information and limit 

parameters which signal the termination of the information transfer,

• at least one of the moving bodies receives the radio message (7) and transmits 

it to each of the other moving bodies entering the range of the radio message 

(7) and

• every other moving body which has received the radio message (7), transfers 

this to every other moving body which enters the range of the radio message 

(7) to achieve a cascade-like distribution of the information.

(Figure 1)

• · ·

• ·
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This invention relates to a method of transferring information between moving bodies

in particular vehicles, where each moving body includes a communication device for 

receiving and sending radio messages.

Communication systems are known, where information is sent in the form a

5 correspondingly modulated radio message from a fixed or mobile transmitter to a certain

receiver. This type of bilateral communication is quite sufficient for many applications. 

However, there is an increasing demand for multilateral information exchange between 

moving bodies. Here, moving bodies in the broadest sense means any bodies that change their 

location in relation to each other. This can include unmanned transport systems, which are 

10 equipped with their own intelligence and mutually co-ordinate their movements. In the 

following, the observations are mainly related to vehicles involved in road, track and air 

traffic.

It is an object of the invention to specify a method and a communication device with 

which an information can be transferred very quickly to very many moving bodies, in 

particular vehicles.

According to the invention, there is provided a method of transferring information between 

moving bodies using short range communication, where each moving body includes a 

communication device for receiving and sending radio messages, wherein

• a radio message is generated which contains the information and limit parameters 

which signal the termination of the information transfer,

• at least one of the moving bodies receives the radio message and broadcasts it to each

of the other moving bodies entering the range of the radio message and

every other moving body which has received the radio message, transfers this to every

other moving body which enters the range of the radio message to achieve a cascade-like

25 distribution of the information.

The information transfer is based on the cascade-like spreading of a radio message, 

where the communication device uses each vehicle practically like a relay station. The 

original radio message, which is intended for transfer, can be generated from a fixed 

transmitter as well as from a vehicle. The radio message contains limit parameters to end the 

30 information transfer. Such a limit parameter may be a predetermined distribution time, a 

spatial distribution area where the corresponding information is of interest, or a reply to an
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The location of a missing vehicle can be of interest, for example, to the police

searching for this particular vehicle. Preferably, each communication device comprises a 

vehicle-specific identification for this purpose, which can be attached to an incoming radio 

message automatically and will be transmitted with it. The identification of the vehicle which

5 received the radio message can also be overwritten by this new identification.

According to an advantageous further development when the results of the enquiries 

are available, a new radio message containing these results is generated and distributed. 

Therefore, after a period of time the search result will be returned in the same manner as the 

enquiry to the enquiring station, for example a police station. It is however also possible to 

collect the search result from another location of the communication cascade.

The distribution speed of a radio message, ie the time which expires between the 

distribution of an enquiry and the receipt of a reply, depends quite decisively on the 

equipment density of the vehicles with the communication device to receive and transmit 

radio messages. With an equipment density of approx. 0.1% and a range for the radio message 

of approx. 100 m, an information will distribute throughout the whole of Germany in approx.

...... ; 10 hours. If the equipment density is 10%, the distribution time for the whole of Germany is• ·

.····. reduced to a few seconds.• ·• · · ·
A vehicle for which a search is being conducted, will identify itself to another vehicle,

• · ·
which is distributing the search message, as the vehicle in question, even if it has been parked.• · · ·

20 A new (silent) message, reporting the location where the missing vehicle has been found, then 

·;···; returns in the same manner to the sender of the search message, in particular the police, who

can then focus on locating the vehicle. Preferably, a transmitting and receiving antenna is 

sealed into the windscreen and designed as a retroreflector. The retroreflector replies even 

when the other elements of the communication system are not operating or have been turned

25 off by manipulation.

Matters of data security can be addressed in such a way that a vehicle being searched 

for will only identify itself, when the enquiring office, in particular the police, knows a key 

which usually only the vehicle owner can divulge, and where this key is a part of the vehicle 

identification.

30 The method claimed distinguishes itself in particular through speed and economy. A

special infrastructure is not required and therefore there are no communication costs.

To give the vehicle owner an incentive to purchase the communication device, the
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communication device as claimed in claim 4 should comprise, apart from the device for 

receiving and sending radio messages, a device for the evaluation of the radio message. With 

this, the vehicle is not merely a passive relay station which receives and distributes

5

!9 · · ·• · '·• ·
• · · ·• · ·• · · ·• ·

10

• · • ·• · ·

information. In addition there is the scope of using all, or certain information contained in the 

radio message for one’s own purposes.

Such information is preferably indicated optically or acoustically. This can be, for 

example, information regarding traffic density. Vehicles which can determine traffic jams 

independently, e.g. by evaluating the speed profile or emergency indicators of other vehicles, 

send an appropriate information to the surrounding area. This information, together with 

information about the dispersal of the traffic jam, are then distributed according to the above 

described method. In this case, the limit parameters will be mainly local limitations, so that 

the distribution area will be of a size in which it is to be expected that the traffic jam 

information will be of interest.

15

• ·
• · · ·• ·• ·

20

25

30

Furthermore, vehicles can independently determine the state of the road, in particular 

the slipperiness. The external temperature and the slip determined on the drive wheels can be 

used as measuring values for this case. A practical factor can also be the detection of free car 

parking spaces, or parking spaces that have just been vacated. Vehicles can recognise that they 

are leaving a parking space. This fact and the position of the parking space can be distributed 

by means of a radio message. The device for evaluating the radio messages visualises this 

information to interested drivers of other vehicles. Vehicles can also independently recognise 

that they have been involved in a traffic accident. The position of the accident and, where 

necessary, details which may be of interest to the rescue services, can be automatically 

distributed via a radio message. The drivers of other vehicles can use this information to avoid 

follow-on accidents. Vehicles equipped with a map navigating device can independently 

determine any deviations from the driven path and the entered streets. These can be newly 

built roads or changes because of building sites. Occasional drives across meadows can be 

recognised by the fact that they are not repeated. Information on map changes thus acquired 

can be transmitted to other vehicles and local fixed centres and similar, when the radio 

message is distributed by means of the device for evaluating radio messages.

A further preferred arrangement is concerned with determining the own position and 

support of other vehicles within the same task. Vehicles which can determine their own

R4£^elative position to other vehicles with the aid of radio messages can determine their own

• · · • · · ·
« · · ·

♦ ·



5

absolute position when they use absolute position data from another vehicle. The absolute 

position determined in this manner is transferred to other vehicles, which can then determine

their own absolute position. The accuracy decreases with each further coupling. Occasionally 

vehicles which can determine an absolute position by means of map correlation and/or GPS

5 are in range of the radio message, whereby errors caused by the continued coupling can then 

be corrected. In the practical application, an acceptable accuracy will be given for all involved 

vehicles when a minimum density of vehicles with absolute position determination is 

available. To increase this density, transmitting beacons could, for instance, be mounted to the 

side of the road. Such transmitting beacons , which permanently transmit a position signal,

20

are particularly advantageous for determining a position whose height co-ordinates are 

important, e.g., in parking stations.

A communication device with a device for evaluating the radio messages can be used, 

preferably for fleet management tasks, in particular the OPNV (Public transport for persons), 

transport companies and rental car companies. Fleet members communicate with centres and 

with each other, without having to rely on a cost-intensive infrastructure for information 

transmission.

The communication device is preferentially based on utilising the 5.8 GHz and/or 64 

GHz DSRC frequencies (dedicated short range communication) where the range of the radio 

message is approx. 100 m and the data rate lies in the Mbit/sec range.

The invention is described in more detail in the following with the help of two 

figures.

The figures show the following:

Figure 1 a symbolic display of the method and

Figure 2 a schematic display of the components required to implement the method.

25 Using the example of a police search message, Figure 1 shows how a vehicle 1 with a

certain identification and with key specifications from the vehicle owner, is found . First, the

radio message (dash-point-line) containing the enquiry and limit parameters to end the 

enquiry, was sent from a police station 2 at time (t,). A passing first vehicle 3 is the first 

receiver of this radio message. Directly after, a second vehicle 4 and a third vehicle 5 enter the

30 range of the radio message, which is now being transmitted from the first vehicle 3. The three 

vehicles 3, 4 and 5 transmit the radio message with the search enquiry to every vehicle 

entering the range of the radio message, each vehicle in turn transmitting again in the same 
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manner. It is obvious that even with a low range of the radio message and low equipment 

density of the total number of vehicles with a communication device for transmitting and 

receiving, a cascade-like distribution will follow at an explosive speed. With a range of

approx. 100 m and an equipment density of approx. 10%, the information will have spread

5 across the whole territory of the Federal Republic of Germany. The missing vehicle will 

therefore be radioed by a vehicle 6 at a time t2, where even when the missing vehicle 

continues to travel, and the return path is similar, the search can be narrowed down to a

relatively small area. Even if the return path, i.e. the transmission of the reply from the 

missing vehicle 1 to the police station 2, is made via another path consisting of the radio

10 transmission between other vehicles, only one total time of approximately δ_= 2 (t2 - ti ) can
• · ·
*Ιί*Ζ* result between the transmission of the enquiry by the police station 2 and receipt of the answer
• · ·• · · ·

by the police station 2, due to the fast mixing and multiple contacting.• · ·
Z .Z Figure 2 shows the interaction of the most important components of a vehicle
• · ·
J**·*. equipment to execute the information distribution method, which is described as an example
• · ·

15 in Figure 1. The central component is a communication device 6, which receives radio

.....: messages 7 from other vehicles 8 and sends them to other vehicles 8’. The communication• ·
device 6 acts together with an evaluating device 9. Depending on the application 10, this

····
;’;“j evaluating device 9 processes information which the communication device 6 has received
• · ·

from other vehicles 8 and data from vehicle sensors 11. The output signals of the evaluating····• ·
j *... 20 device 9 are fed to an operating-interface 13 via a data bank 12, which acts together with 

applications 10. An optical and / or acoustical signalling 14 of the evaluated information

follows corresponding to the options set on the operating-interface 13. The driver of a vehicle 

equipped in such a manner can select applications 10 via the operating-interface 13 which, 

with the help of similarly equipped vehicles 8, 8’, e.g. simplify the search for stolen vehicles, 

25 visualise the traffic status, distribute an accident message or can support automatic driving.

The invention is not limited to the above presented practical examples. The invention

can also be implemented when using basically different components. The inventions is not

limited to an implementation with analogue components, but can also be implemented 

advantageously with integrated logic components.
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The claims defining the invention are as follows:

1. A method of transferring information between moving bodies using short range

communication, where each moving body includes a communication device for receiving and 

sending radio messages, wherein

5 · a radio message is generated which contains the information and limit parameters

which signal the termination of the information transfer,

• at least one of the moving bodies receives the radio message and broadcasts it to each 

of the other moving bodies entering the range of the radio message and

• every other moving body which has received the radio message, transfers this to every

other moving body which enters the range of the radio message to achieve a cascade

like distribution of the information.

2. A method as claimed in claim 1, wherein the communication device adds specific 

data, in particular an identification, of the moving body to the radio message.

3. A method as claimed in claim 2, wherein the information includes enquiries, in 

particular regarding the location of a moving body with a particular identification and where 

the result of the enquiry is distributed as a new radio message.

• ·

«

4. A method as claimed in any one of the previous claims, wherein said moving bodies 

are vehicles.

5. A communication device for vehicles to execute the method as claimed in any one of 

the previous claims, wherein facilities to receive, evaluate and sent radio messages are 

provided.

6. A communication device as claimed in claim 5, wherein the device for evaluating the 

radio messages comprises means for optical and/or acoustical signalling of information about

• traffic density, in particular traffic jam build-up and dispersal and/or

25 · road state, in particular slipperiness and/or

• free parking spaces and/or

• traffic accidents, in particular for transfer to rescue services and prevention of follow- 

on accidents and/or

• the road net, in particular with regard to new roads or building sites.

30 7. A communication device as claimed in claims 5 or 6, wherein the device for

evaluating the radio messages comprises means for optical and/or acoustical signalling of

information on the own location, where at least one reference point, in particular the co
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ordinates of a transmitting beacon or the locations of other vehicles determined by map 

correlation, GPS, etc. is used as basis.

8. A communication device as claimed in any one of claims 5 to 7, wherein the device

for evaluating radio messages for fleet members, in particular the public transport for persons, 

5 transport companies and rental car companies, comprises means for optical and/or acoustical 

signalling of information on location, status, route planning etc. of other fleet members.

9. A communication device as claimed in any one of claims 5 to 8, wherein the radio 

messages are designed for the 5.8 GHz and/or 64 GHz DSRC frequencies (dedicated short 

range communication), where the range of the radio message is approx. 100m and the data

10 rate is within the Mbit/sec-range.• · » ·• · ·
10. A method substantially as herein described with reference to Figures 1 - 2 of the

• · ·
*;·*,* accompanying drawings.
• · ·
; .·* 11. A communication device substantially as herein described with reference to Figures 1 -
• · ·• · ·

2 of the accompanying drawings.• · ·• · ·
— · 15

DATED THIS FOURTEENTH DAY OF AUGUST 2001

ALCATEL

by its attorneys

Freehills Carter Smith Beadle
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