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Description

Technical Field

[0001] The present disclosure relates generally to
methods and tachographs for creating geofences for
vehicles and related operations. The present disclosure
also relates generally to methods and vehicle units for
non-driving period related information data.

Background

[0002] Today, transportation by vehicle requires mea-
surement of parameters and information relating to the
driver activities. This is not exclusively done to satisfy
regulations regarding road transportation, but also for
fleetmanagement tomeasureand increaseperformance
and efficiency, as well as for the purpose of electronic
road tolling, monitoring vehicle or engine performance
parameters, monitoring data relevant for special trans-
portse.g. dangerousgoods, livestockor refrigerated food
etc.Therefore,most vehicles, suchas lorry trucks, carrya
vehicleunit tomeasure, storeandpossiblealso report the
collected data. In this document, the term "vehicle unit"
shall mean a digital unit capable of gathering information
relating to the vehicle. Examples of such informationmay
be a geographical location, driving hours, distance tra-
velled, start time, finish time, rest time, driver name,
starting locationandfinishing location, exhaustmeasure-
ments, fuel consumption, temperature data from vehicle
or cargo sensors, opening and closing of cargo doors or
operation of other vehicle systems, e.g. cranes and lifts
etc. Such information, in this document also known as
vehicle information, vehicle related information data, or
vehicle information data, can further be driving video,
driver identity, speed information, position information,
time information, environment information, etc. One ex-
ample of a vehicle unit is a digital tachograph, capable of
recording and digitally compiling and storing the vehicle
data including driving times and rest periods as well as
periods of other work and availability taken by the driver
of a heavy vehicle. Under EU legislation it ismandatory to
install digital tachographs in vehicles having a mass of
more than3,5 tons. InUSA, similar rulesexists, relating to
an Electronic Logging Device (ELD) with the purpose of
recording the driver’s duty and vehicle speed in order to
ensure the driver is compliant with the driving hours’
legislation or the working time directive or similar legisla-
tion stipulated by authorities.
[0003] The vehicle unit is normally located in the cabin
of the vehicle, where the vehicle unit is arranged in the
instrument board, so that the vehicle operator may oper-
ate the vehicle unit in adjacency to start or stop of a
journey. In order to calculate and estimate the speed
and the travel distance, or other parameters for instance
as listed above, of the vehicle, the vehicle unit is con-
nected to one or more sensors, where the sensors are
capable of measuring, for instance, the motion of the

wheels or other parameters. For this purpose, a motion
sensor is attached to the gearboxof the vehicle to receive
pulses, i.e. speed and movement information, which is
sent to the tachograph.
[0004] A driver may cross several country borders or
other regional borders that implicates changes to the
driving time and rest rules, as well as working time
directives, according to legislation that needs to be com-
plied with by the driver. Further, during trips, time zones
may change by entering new time zones adhering to the
complexity. Breaking of rules often means that transport
companies risk expensive fines, yet keeping track of the
rules is complicated, time consuming and tiring, and
shifts focus from the driving and work tasks. In addition,
the transport companies/fleet management firms may
require the driver to comply with the firm’s own rules or
route planning or prohibited areas based on its goals on
performance, efficiency and safety. The driver needs to
keep track of the rules by himself, which is difficult, and
make the necessary adjustments and configurations to
the vehicle units accordingly. Typically, the driver needs
to take time off their breaks to try tomake sure the correct
rules are followed and updated where necessary. It is a
drawback of current vehicle units that using them is time
consumingand therefore costly or at least tiring,while the
driver is still at risk of not complyingwith driving time rules
or working directive. Although geofencing, i.e. defining a
virtual geographically defined area and tracking objects
in relation to this area using GPS, as such is known,
neither this nor any applications or operations is known in
the field of tachographs.
[0005] Furthermore, compliancewith e.g. driving times
and rest periods rules are checked by relevant autho-
rities.Thevehicle informationaccumulatedoveraperiod,
is transmitted to an external network entity at regular
intervals, typically once a week or once a month. Upon
request at an inspection, transport companies shall pro-
vide the stored vehicle information to the enforcement
authorities e.g. by allowing access to the network entity.
Alternatively, the authoritiesmay request direct access to
the vehicle unit upon request for downloading the vehicle
information. The entire data file is transmitted and parsed
for generation of vehicle behavior reports and identifica-
tion of any rule violation or mistake by the enforcement
authority.
[0006] In particular, also activities during rest periods
or non-driving timeperiods needs to bemanually entered
in the vehicle unit by the driver, such as e.g. "other work"
or "rest", to complywith regulations. This is typically done
by the driver at the end of a rest or non-driving period,
before a driving period starts. This is time consuming and
inconvenient as it essentially reduces the available rest
period or non-driving period of the driver. Therefore, the
drivermaynot get asmuch rest or beable tooptimally use
the available working time, leading to a reduced effi-
ciency. There is also a risk that the driver misses to enter
information which may result in expensive fines for the
transport company and fleet management.
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Summary

[0007] It is an object of the invention to address at least
some of the problems and issues outlined above. It is an
object of embodiments of the invention to reduce time
and cost and increase safety and rule compliance of
vehicle units. It is an object of embodiments of the inven-
tion tousecustomizedmapsby tachographs. It is another
object of embodiments of the invention to perform a
corresponding operation based on map related informa-
tion. It is possible to achieve one ormore of these objects
and possibly others by using methods and tachographs
as defined in the attached independent claims.
[0008] It is an also an object of embodiments of the
invention to provide a vehicle unit that is less time con-
suming to use, reduces risk and increases efficiency. It is
an object of embodiments of the invention to obtain non-
driving period related information data. It is another ob-
ject of embodiments of the invention to have a more
comprehensive record of both driving period and non-
driving period. It is possible to achieve one or more of
these objects and possibly others by using methods and
vehicle units as defined in the attached independent
claims.
[0009] In a first aspect of the disclosure there is pro-
vided amethod performed by a tachograph for creating a
geofence for a vehicle, the method comprises: obtaining
a map with boundaries and areas which are divided by
the boundaries, andmap related information; obtaining a
vehicle position of the vehicle; performing an operation
based on the map related information, following the
vehicle crossing a boundary.
[0010] According to another embodiment, the map
related information comprises boundary related informa-
tion and/or area related informationwhich is related to the
area the vehicle is entering.
[0011] According to another embodiment, the area
related information comprises at least an area related
rule.
[0012] According to another embodiment, the at least
an area related rule comprises local driving time and/or
working time rule.
[0013] According to another embodiment, the area
related information comprises local time of the area,
wherein the local time is calculated based on the vehicle
position.
[0014] According to another embodiment, wherein
performing an operation based on the map related in-
formation further comprises notifying map related infor-
mation and/or recording vehicle information data based
on the map related information.
[0015] In a second aspect of the disclosure there is
provided a tachograph for creating a geofence for a
vehicle, the tachograph comprises a processing circuitry
and a memory, the memory containing instructions ex-
ecutable by the processing circuitry, whereby the tacho-
graph is operative for: obtaining a map with boundaries
and areas which are divided by the boundaries, andmap

related information; obtaining a vehicle position of the
vehicle; performing an operation based on the map re-
lated information, following the vehicle crossing a bound-
ary.
[0016] According to another embodiment, the map
related information comprises boundary related informa-
tion and/or area related informationwhich is related to the
area the vehicle is entering.
[0017] According to another embodiment, the area
related information comprises at least an area related
rule.
[0018] According to another embodiment, the at least
an area related rule comprises local working time rule.
[0019] According to another embodiment, the area
related information comprises local time of the area,
wherein the local time is calculated based on the vehicle
position.
[0020] According to another embodiment, wherein
performing an operation based on the map related in-
formation further comprises notifying map related infor-
mation and/or recording vehicle information data based
on the map related information.
[0021] In a third aspect of the disclosure there is pro-
vided a computer program comprising instructions,
which, when executed by a processing circuitry of a
tachograph for creating a geofence for a vehicle, causes
the tachograph to perform the method according to any
one of the preceding embodiments.
[0022] In a fourth aspect of the disclosure there is
provided a carrier containing the computer program ac-
cording to previous embodiment, wherein the carrier is
one of an electronic signal, an optical signal, a radio
signal, an electric signal, or a computer readable storage
medium.
[0023] In a fifth aspect of the disclosure there is pro-
vided a vehicle comprises at least one tachograph ac-
cording to any one of preceding embodiments.
[0024] In a sixth aspect of the disclosure there is pro-
vided a method performed by a vehicle unit, the vehicle
unit is communicatively connected toanetworkentity, the
vehicle unit ismountedonavehiclewhich performsa trip,
the trip comprises at least one driving period and at least
one non-driving period, themethod comprises: obtaining
vehicle information data during the driving period; receiv-
ing non-driving period related information data from the
network entity; combining the obtained vehicle informa-
tion data during the driving period and the received non-
driving period related information data.
[0025] According to another embodiment, wherein the
combining is performed when the trip is finished, so as to
generate a full information entry of the trip.
[0026] According to another embodiment, the non-
driving period related information data comprises at least
one video clip recording vehicle driver during the at least
onenon-drivingperiod, position informationof thevehicle
driver during the at least one non-driving period, time
information of the at least one non-driving period and/or
preload event information related to the at least one non-
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driving period.
[0027] According to another embodiment, the non-
driving period related information data is obtained by
the network entity.
[0028] According to another embodiment, the vehicle
unit is a tachograph.
[0029] In a seventh aspect of the disclosure there is
provided a vehicle unit, wherein the vehicle unit is com-
municatively connected to a network entity, the vehicle
unit ismounted on a vehicle which performs a trip, the trip
comprises at least one driving period and at least one
non-driving period, the vehicle unit comprises a proces-
sing circuitry and a memory, the memory containing
instructions executable by the processing circuitry,
whereby the vehicle unit is operative for: obtaining ve-
hicle information data during the driving period; receiving
non-driving period related information data from the net-
work entity; combining the obtained vehicle information
data during the driving period and the received non-
driving period related information data.
[0030] According to another embodiment, wherein the
combining is performed when the trip is finished, so as to
generate a full information entry of the trip.
[0031] According to another embodiment, the non-
driving period related information data comprises at least
one video clip recording vehicle driver during the at least
onenon-drivingperiod, position informationof thevehicle
driver during the at least one non-driving period, time
information of the at least one non-driving period and/or
preload event information related to the at least one non-
driving period.
[0032] According to another embodiment, the non-
driving period related information data is obtained by
the network entity.
[0033] According to another embodiment, the vehicle
unit is a tachograph.
[0034] In an eighth aspect of this disclosure there is
provided a computer program comprising instructions,
which, when executed by a processing circuitry of a
vehicle unit for transmitting information to a network
entity, wherein the vehicle unit is communicatively con-
nected to the network entity, causes the vehicle unit to
perform the method according to any of the above em-
bodiments.
[0035] A carrier containing the computer program ac-
cording to above embodiment, wherein the carrier is one
of anelectronic signal, an optical signal, a radio signal, an
electric signal, or a computer readable storage medium.
[0036] A vehicle comprises at least one vehicle unit
according to any one of the preceding embodiments.

Brief Description of Drawings

[0037] The invention is now described, by way of ex-
ample, with reference to the accompanying drawings, in
which:

Fig. 1a and 1b schematically show a vehicle and a

tachograph, according to possible embodiments.

Fig. 2 schematically shows themethodperformedby
the tachograph,according topossibleembodiments.

Fig.3 shows a block diagram illustrating the tacho-
graph in more detail, according to possible embodi-
ments.

Fig. 4a and 4b schematically shows a vehicle and a
vehicle unit, according to possible embodiments.

Fig. 5 schematically shows driving periods and non-
driving periods of a trip, according to possible em-
bodiments.

Fig. 6 schematically shows themethodperformedby
the vehicle unit, according to possible embodiments.

Fig. 7 shows a block diagram illustrating the vehicle
unit in more detail, according to possible embodi-
ments.

Detailed Description

[0038] Referring to fig. 1a and 1b, a vehicle 500 can be
equipped with a tachograph 10. The vehicle can be any
kind of vehicle, e.g., car, truck, bus, etc. The tachograph
10 is operative for recording vehicle information data.
[0039] The insight of the invention is that the tacho-
graph 10 performs operations according to information
related to a map. This is based on the concept of the
geofence, however further combining geofence with ta-
chograph behavior, capabilities, operations and func-
tions. When driving the vehicle, the tachograph 10 can
obtain a map. The map can be an official map which
defines boundaries and areas of countries, cities, dis-
tricts, etc. However, the map can also be a customized
map obtained by the tachograph. The map shows cus-
tomized and/or personalized boundaries and areas, e.g.,
a yard, an industrial zone, a residential area, etc. The
tachograph 10 also obtains map related information,
which can be specific information related to the map.
For example, the map related information can be local
time of a time zone, a working time regulation of an
industrial zone, a horn ban of a residential area. When
the vehicle is crossing a boundary, the tachograph 10
performs an operation based on the obtained map re-
lated information, e.g., indicating a local time to thedriver,
informing of the working time regulation, recording vehi-
cle information according to local regulation, etc.
[0040] Referring to fig. 2, s method performed by a
tachograph 10 for creating a geofence for a vehicle is
disclosed. The method comprises: obtaining 202 a map
with boundaries and areas which are divided by the
boundaries, and map related information; obtaining
204 a vehicle position of the vehicle; performing 206
an operation based on the map related information,
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following the vehicle crossing a boundary.
[0041] The tachograph 10 can be any kind of tacho-
graphwhichobtainsand recordsvehicle information.The
tachograph 10 can obtain the vehicle information by
itself, e.g., recording driving video, or obtain the vehicle
information from other devices, e.g., obtaining vehicle
position and speed from vehicle positioning device and
speed sensor.
[0042] In the step 202, the tachograph 10 obtains a
map and map related information. The map comprises
boundaries and areas divided by the boundaries; the
map can be an official map or a customized map. The
tachograph 10 can obtain the map from other devices or
generate themap by itself. For example, a fleet manager
or other related party generates a customized map on a
map generator, and the tachograph 10 obtains the map
from themap generator. Alternatively, different fleets can
have different maps. As discussed above, the bound-
aries and areas of the map can be boundaries and areas
of countries, cities, districts, etc., they can also be bound-
aries and areas of customized zones, e.g., a yard, an
industrial zone, a residential area, etc. The tachograph
10 also obtains map related information, which indicates
information related to boundaries and areas of the map.
As discussed above, the map related information can be
e.g., local time of a time zone, a driving time and/or
working time regulation of a country or an industrial zone,
a horn ban of a residential area, etc. The map related
information can also be e.g., user preference information
of the driver or the fleet, such as the user intends not to
drive in a certain area. Furthermore, the map and map
related information obtainedby the tachograph10 canbe
updated dynamically, by a network entity which is con-
nected to the tachograph 10. For example, a user equip-
ment (UE) is communicatively connected to the tacho-
graph 10. The driver or fleetmanager other partywhich is
using the UE can update the map and map related
information obtained by the tachograph 10 via the UE.
The external device can be connected to the tachograph
10 via any communication protocol, e.g., Bluetooth. Al-
ternatively, the map and map related information can be
certified, for example by the driver, fleetmanager, related
authority, etc.
[0043] In the step 204, the tachograph 10 obtains a
vehicle position of the vehicle. The tachograph 10 can
obtain the vehicle position from a vehicle positioning
device, e.g., a GPS receiver, etc.
[0044] In the step 206, the tachograph 10 performs an
operation based on the map related information, when
the vehicle position shows that it is crossing a boundary.
When the vehicle is crossing a boundary, it indicates that
the vehicle enters a new area. Therefore, the tachograph
10 performs a corresponding operation based on the
map related information which is related to the new area
or the boundary. The operation can be e.g., informing of
the map related information, recording vehicle informa-
tion data based on local regulations, etc. This will be
discussed in details in the following text.

[0045] By this embodiment, the tachograph 10 can use
an official or customized map and perform a specific
operation based on map related information.
[0046] According to another embodiment, the map
related information comprises boundary related informa-
tion and/or area related informationwhich is related to the
area the vehicle is entering.
[0047] For example, the boundary related information
can be entry regulation related to the boundary. The area
related informationcanbeall kindsof informationwhich is
related to the area and may affect the way of driving
and/or the tachograph behavior.
[0048] According to another embodiment, the area
related information comprises at least an area related
rule.
[0049] For example, the area related rule can be spe-
cific traffic regulation in the area (horn ban, not allowed to
turnon theheadlights, etc.), specificworking regulation in
the area, etc. The area related rule can also be driving
hours rules, e.g., maximum drive hours rules, rules on
breaks, daily break/rest rules, weekly rest rules, double
manning rules, ferry crossings or train journeys rules,
generalworking and rest time rules, data download rules,
etc.
[0050] According to another embodiment, the at least
an area related rule comprises a local driving time and/or
working time rule. According to the examples above, the
local driving time and/or working time rule can be e.g.,
drivinghours rule, e.g.,maximumdrivehours rule, ruleon
breaks, daily break/rest rule, weekly rest rule, general
working and rest time rule, etc.
[0051] For example, the tachograph 10 can notify that
the local driving time and/or working time rule for certain
vehicle is from local time 8:00 to 17:00; and maximum
daily drive hour is 9 hours.
[0052] According to another embodiment, the area
related information comprises local time of the area,
wherein the local time is calculated based on the vehicle
position. The vehicle can obtain Coordinated Universal
Time (UTC) from Global Navigation Satellite System
(GNSS) signal, preferably authenticated GNSS signal.
A time offset is added on theUTC to obtain the local time.
The time offset is based on the time zone where the
vehicle is located.
[0053] According to another embodiment, performing
206 an operation based on the map related information
further comprises notifying map related information an-
d/or recording vehicle information data based on themap
related information.
[0054] By this embodiment, the map related informa-
tion can be notified by the tachograph 10 to a user, e.g., a
driver, so that the user knows the map related informa-
tion, e.g., regulation of the boundaries and areas. The
notifying can be performed by e.g., triggering an alarm or
sendmap related information to a network entity, e.g., the
user’s UE, so that the UE can notify the user about the
map related information. The map related information
can be sent via e.g., Bluetooth connection between the
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tachograph 10 and the UE. Furthermore, the tachograph
10 can record vehicle information data based on themap
related information. For example, the map related infor-
mation indicates that in a specific area, it is required that
the tachograph 10 should record the vehicle information
at a higher frequency than other areas. So that the
tachograph 10 records the vehicle information according
to the requirement following the vehicle crossing the
boundary and driving in this area. For another example,
the map related information indicates that the recording
of vehicle information is forbidden in a specific area, so
that the tachograph 10 stops recording the vehicle in-
formation when the vehicle is crossing the boundary and
driving in this area.
[0055] According to another embodiment, referring to
fig. 3, a tachograph 10 for creating a geofence for a
vehicle is disclosed. The tachograph 10 comprises a
processing circuitry 403 and a memory 404, the memory
404 containing instructions executable by the processing
circuitry 403, whereby the tachograph 10 is operative for:
obtaining a map with boundaries and areas which are
divided by the boundaries, and map related information;
obtaining a vehicle position of the vehicle; performing an
operation based on the map related information, follow-
ing the vehicle crossing a boundary.
[0056] According to another embodiment, the map
related information comprises boundary related informa-
tion and/or area related informationwhich is related to the
area the vehicle is entering.
[0057] According to another embodiment, the area
related information comprises at least an area related
rule.
[0058] According to another embodiment, the at least
an area related rule comprises local working time rule.
[0059] According to another embodiment, the area
related information comprises local time of the area,
wherein the local time is calculated based on the vehicle
position.
[0060] According to another embodiment, wherein
performing 206 an operation based on the map related
information further comprises notifying map related in-
formation and/or recording vehicle information data
based on the map related information.
[0061] According to another embodiment, a vehicle
500 is provided, the vehicle comprises at least one ta-
chograph according to any one of the preceding embodi-
ments.
[0062] According to other embodiments, referring to
fig. 3, the tachograph 10 may further comprise a com-
munication unit 402, which may be considered to com-
prise conventional means for wireless communication
with other devices, such as a transceiver for wireless
transmission and reception of signals. The instructions
executable by said processing circuitry 403 may be ar-
ranged as a computer program 405 stored e.g. in said
memory 404. The processing circuitry 403 and themem-
ory 404may be arranged in a sub-arrangement 401. The
sub-arrangement 401 may be a micro-processor and

adequate software and storage therefore, a Program-
mable Logic Device, PLD, or other electronic compo-
nent(s)/processing circuit(s) configured to perform the
methodsmentioned above. The processing circuitry 403
may comprise one or more programmable processor,
application-specific integrated circuits, field programma-
ble gate arrays or combinations of these adapted to
execute instructions.
[0063] The computer program 405 may be arranged
such that when its instructions are run in the processing
circuitry, they cause the tachograph 10 to perform the
steps described in any of the described embodiments of
the tachograph 10 and its method. The computer pro-
gram405may be carried by a computer programproduct
connectable to the processing circuitry 403. The compu-
ter program product may be the memory 404, or at least
arranged in the memory. The memory 404 may be rea-
lized as for example a RAM (Random-access memory),
ROM (Read-Only Memory) or an EEPROM (Electrical
ErasableProgrammableROM). Insomeembodiments, a
carrier may contain the computer program 405. The
carrier may be one of an electronic signal, an optical
signal, an electromagnetic signal, a magnetic signal,
an electric signal, a radio signal, a microwave signal,
or computer readable storage medium. The computer-
readable storagemediummaybee.g. aCD,DVDor flash
memory, from which the program could be downloaded
into the memory 404. Alternatively, the computer pro-
gram may be stored on a server or any other entity to
which the tachograph 10 has access via the communica-
tion unit 402. The computer program 405 may then be
downloaded from the server into the memory 404.
[0064] Referring to fig. 4a, according to one embodi-
ment, a vehicle 5000 can be equipped with a vehicle unit
100. The vehicle 5000 can be any kind of vehicle, e.g.,
car, truck, bus, etc. The vehicle unit 100 can be a tacho-
graph and operative for recording vehicle information
data.
[0065] Referring to fig. 4b, the vehicle unit 100 can be
communicatively connected to a network entity 200, and
cansendor receive information to/from thenetworkentity
200.
[0066] Referring to fig. 5, a trip 3000 can be defined as
the whole period from the vehicle start point to the desti-
nation. The trip 3000 can comprise at least one driving
period 3010, 3030, 3050 and at least one non-driving
period 3020, 3040. The at least one non-driving period
3020, 3040 can be e.g., driver taking a break, vehicle
charging, vehicle fueling, vehicle loading, vehicleunload-
ing, etc. Thus, according to one embodiment, the non-
driving period comprisesworking period. As discussed in
the Background, the vehicle information data can be
obtainedby thevehicle unit 100during thedrivingperiods
3010, 3030, 3050, however the vehicle unit 100 may not
be capable of obtaining information during non-driving
periods 3020, 3040.
[0067] The insight of the invention is that the network
entity 200 obtains non-driving period 3020, 3040 related
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information data and transmits the non-driving period
3020, 3040 related information data to the vehicle unit
100. The vehicle unit 100 combines the vehicle informa-
tion data during the driving period 3010, 3030, 3050 and
the non-driving period 3020, 3040 related information
data, so as to have a more comprehensive record.
[0068] Referring to fig. 6, a method performed by a
vehicle unit 100 is disclosed. The vehicle unit 100 is
communicatively connected to a network entity 200,
the vehicle unit 100 is mounted on a vehicle which per-
forms a trip 3000, the trip comprises at least one driving
period 3010, 3030, 3050 and at least one non-driving
period 3020, 3040, the method comprises: obtaining
2020 vehicle information data during the driving period
3010, 3030, 3050; receiving 2040 non-driving period
3020, 3040 related information data from the network
entity 200; combining 2060 the obtained 2020 vehicle
information data during the driving period 3010, 3030,
3050 and the received 2040 non-driving period 3020,
3040 related information data.
[0069] Thenetworkentity 200maybeanetworkdevice
of any kind of wireless communication network. The
network entity 200 may also be a network device of
any kind of wired communication network. For example,
the network entity 200 canbeauser equipment (UE), or a
network server, or a cloud device. Furthermore, the net-
work entity 200 can also be an Internet of Things (IoT)
device, e.g., a network camera, a plug or a socket with
network function, a fueling device with network function,
etc.
[0070] In the step 2020, the vehicle unit 100 obtains
vehicle information data during the driving period 3010,
3030, 3050. The vehicle information data can be all kinds
of vehicle related information, e.g., driving activities,
driving video, driver identity, speed information, position
information, time information, environment information,
etc. The driving activities, driving video and/or driver
identity can be obtained by a camera. The speed infor-
mation can be obtained by all kinds of speed sensors on
the vehicle. The position information can be obtained
from a vehicle position module. The time information
can be obtained from vehicle time system or time signal
from external system. The environment information can
be obtained from environment sensors. The vehicle unit
100 gathers/obtains all the vehicle information data dur-
ing the driving period 3010, 3030, 3050.
[0071] In the step 2040, the vehicle unit 100 receives
non-driving period 3020, 3040 related information data
from thenetworkentity 200.For example, thedriver takes
a coffee break during the non-driving period 3020, so that
the network entity 200 can be the driver’s UE and the
driver’s UE takes video during the non-driving period
3020 to record this non-driving period 3020. The video
of the coffee break is the non-driving period 3020 related
information data and it is transmitted to the vehicle unit
100. For another example, the vehicle is charging during
the non-driving period 3040, so that the network entity
200 can be the charging plug/socket which has network

function. The charging plug/socket transmits the char-
ging related informationdata to thevehicle unit 100as the
non-driving period 3040 related information data.
Furthermore, multiple network entities 200 can transmit
non-driving period related information data to the vehicle
unit 100. Data from multiple network entities 200 can be
combined and transmitted to the vehicle unit 200, so that
the non-driving period related information data is more
reliable. For example, the driver’s UE records the pro-
cess of the charging, and the plug/socket also obtains
charging related information. These two types of data are
combinedand cross checked to have reliable non-driving
period related information data of a charging non-driving
period. The combined non-driving period related infor-
mation data is sent to the vehicle unit 200.
[0072] In the step 2060, the vehicle unit 100 combines
the obtained vehicle information data during the driving
period 3010, 3030, 3050 and the received non-driving
period 3020, 3040 related information data, so that the
driving period related information and non-driving period
related information becomes one record.
[0073] By this embodiment, the vehicle unit 100 ob-
tains both driving period 3010, 3030, 3050 related infor-
mation and non-driving period 3020, 3040 related infor-
mation and combines them together. A more compre-
hensive record of the vehicle unit 100 is obtained.
[0074] According to another embodiment, the combin-
ing 2060 is performed when the trip is finished, so as to
generate a full information entry of the trip 3000.
[0075] By this embodiment, information related to all
the driving periods 3010, 3030, 3050 and all the non-
driving periods 3020, 3040 are combined together when
the whole trip 3000 is finished. According to one embodi-
ment, the whole trip 3000 is finished when the vehicle
reaches its destination, the driver turns off theengine and
locks the vehicle.A full informationentry of the trip 3000 is
generated by combining information of all the periods.
[0076] According to another embodiment, the non-
driving period 3020, 3040 related information data com-
prises at least one video clip recording vehicle driver
during the at least one non-driving period 3020, 3040,
position information of the vehicle driver during the at
least onenon-drivingperiod3020, 3040, time information
of the at least one non-driving period 3020, 3040 and/or
preload event information related to the at least one non-
driving period 3020, 3040.
[0077] Thisembodiment listspossible typesof thenon-
driving period 3020, 3040 related information data. The
non-driving period 3020, 3040 related information data
can be e.g., video clip of the driver when the driver is
taking a break, position of the driver, time information of
the at least one non-driving period 3020, 3040, preload
event information, etc. Preload event information refers
to predefined scenario information, e.g., charging, fuel-
ing, loading, unloading, etc., and related time/position
information of these scenarios. These scenarios are pre-
load or predefined, so that the network entity 200, e.g.,
the driver’s UE can simply select the preload event
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information, add position/time information to the preload
event and send it to the vehicle unit 100.
[0078] According to another embodiment, the non-
driving period 3020, 3040 related information data is
obtained by the network entity 200.
[0079] As discussed above, for example, the non-driv-
ing period 3020, 3040 related information data can be a
video clip recording the driver during a coffee break. The
video clip can be taken by the driver’s UE, which is the
network entity 200. For another example, the non-driving
period 3020, 3040 related information data can be char-
ging related information, and can be obtained by the
charging plug/socket with network function, which is
the network entity 200. For another example, the non-
driving period 3020, 3040 related information data canbe
fueling related information, and can be obtained by the
fueling devicewith network function, which is the network
entity 200. According to one embodiment, the charging
plug/socket and/or the fueling device can send the non-
driving period 3020, 3040 related information data to the
driver’sUE, then thedriver’sUE transmits thenon-driving
period 3020, 3040 related information data to the vehicle
unit 100, alternatively together with the driver’s identity.
The driver’s UE acts as the network entity 200.
[0080] According to another embodiment, the vehicle
unit 100 is a tachograph.
[0081] According to another embodiment, referring to
fig. 7, a vehicle unit 100 is disclosed. The vehicle unit 100
is communicatively connected to a network entity 200,
the vehicle unit 100 is mounted on a vehicle which per-
forms a trip 3000, the trip 3000 comprises at least one
driving period 3010, 3030, 3050 and at least one non-
driving period 3020, 3040. The vehicle unit 100 com-
prises a processing circuitry 4030 and a memory 4040,
the memory 4040 containing instructions executable by
the processing circuitry 4030, whereby the vehicle unit
100 is operative for: obtaining vehicle information data
during the driving period 3010, 3030, 3050; receiving
non-driving period 3020, 3040 related information data
from the network entity 200; combining the obtained
vehicle information data during the driving period 3010,
3030, 3050 and the received non-driving period 3020,
3040 related information data.
[0082] According to another embodiment, the combin-
ing is performed when the trip 3000 is finished, so as to
generate a full information entry of the trip 3000.
[0083] According to another embodiment, the non-
driving period 3020, 3040 related information data com-
prises at least one video clip recording vehicle driver
during the at least one non-driving period 3020, 3040,
position information of the vehicle driver during the at
least onenon-drivingperiod3020, 3040, time information
of the at least one non-driving period 3020, 3040 and/or
preload event information related to the at least one non-
driving period 3020, 3040.
[0084] According to another embodiment, the non-
driving period 3020, 3040 related information data is
obtained by the network entity 200.

[0085] According to another embodiment, the vehicle
unit 100 is a tachograph.
[0086] According to another embodiment, a vehicle
5000 is provided. The vehicle comprises at least one
vehicle unit 100 according to any one of the preceding
embodiments.
[0087] According to other embodiments, referring to
fig. 7, the vehicle unit 100 may further comprise a com-
munication unit 4020, which may be considered to com-
prise conventional means for wireless communication
with other devices, such as a transceiver for wireless
transmission and reception of signals. The instructions
executable by said processing circuitry 4030 may be
arranged as a computer program4050 stored e.g. in said
memory 4040. The processing circuitry 4030 and the
memory 4040 may be arranged in a sub-arrangement
4010. The sub-arrangement 4010 may be a micro-pro-
cessor and adequate software and storage therefore, a
Programmable Logic Device, PLD, or other electronic
component(s)/processing circuit(s) configured to per-
form the methods mentioned above. The processing
circuitry 4030 may comprise one or more programmable
processor, application-specific integrated circuits, field
programmable gate arrays or combinations of these
adapted to execute instructions.
[0088] The computer program 4050 may be arranged
such that when its instructions are run in the processing
circuitry, they cause the vehicle unit 100 to perform the
steps described in any of the described embodiments of
the vehicle unit 100 and its method. The computer pro-
gram 4050 may be carried by a computer program pro-
duct connectable to the processing circuitry 4030. The
computer program product may be the memory 4040, or
at least arranged in the memory. The memory 4040 may
be realized as for example a RAM (Random-access
memory), ROM (Read-Only Memory) or an EEPROM
(Electrical Erasable Programmable ROM). In some em-
bodiments, a carrier may contain the computer program
4050. The carrier may be one of an electronic signal, an
optical signal, an electromagnetic signal, a magnetic
signal, an electric signal, a radio signal, a microwave
signal, or computer readable storagemedium. The com-
puter-readable storage medium may be e.g. a CD, DVD
or flashmemory, fromwhich the program could be down-
loaded into thememory4040.Alternatively, the computer
program may be stored on a server or any other entity to
which the vehicle unit 100 has access via the commu-
nicationunit 4020.Thecomputer program4050may then
be downloaded from the server into the memory 4040.
[0089] Although the description above contains a plur-
ality of specificities, these should not be construed as
limiting the scope of the concept described herein but as
merely providing illustrations of some exemplifying em-
bodimentsof thedescribedconcept. Itwill beappreciated
that the scope of the presently described concept fully
encompasses other embodiments which may become
obvious to those skilled in the art, and that the scope of
the presently described concept is accordingly not to be
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limited. Reference to an element in the singular is not
intended to mean "one and only one" unless explicitly so
stated, but rather "one or more." Further, the term "a
number of", such as in "a number of wireless devices"
signifies one or more devices. All structural and func-
tional equivalents to theelementsof theabove-described
embodiments that are known to those of ordinary skill in
the art are expressly incorporated herein by reference
and are intended to be encompassed hereby. Moreover,
it is not necessary for an apparatus ormethod to address
each and every problem sought to be solved by the
presently described concept, for it to be encompassed
hereby. In the exemplary figures, a broken line generally
signifies that the featurewithin the broken line is optional.

Claims

1. A method performed by a tachograph (10) for creat-
ing a geofence for a vehicle, the method comprises:

obtaining (202) a map with boundaries and
areas which are divided by the boundaries,
and map related information;
obtaining (204) a vehicle position of the vehicle;
performing (206) anoperationbasedon themap
related information, following the vehicle cross-
ing a boundary.

2. The method claimed as claim 1, the map related
information comprises boundary related information
and/or area related information which is related to
the area the vehicle is entering.

3. The method claimed as claim 2, the area related
information comprises at least an area related rule.

4. The method claimed as claim 3, the at least an area
related rule comprises local driving timeand/orwork-
ing time rule.

5. The method claimed as claim 2, the area related
information comprises local timeof thearea,wherein
the local time is calculated based on the vehicle
position.

6. The method claimed as any one of the preceding
claims, wherein performing (206) an operation
based on the map related information further com-
prises notifying map related information and/or re-
cording vehicle information data based on the map
related information.

7. A tachograph (10) for creating a geofence for a
vehicle, the tachograph (10) comprises a processing
circuitry (403) and a memory (404), the memory
(404) containing instructions executable by the pro-
cessing circuitry (403), whereby the tachograph (10)

is operative for:

obtaining a map with boundaries and areas
which are divided by the boundaries, and map
related information;
obtaining a vehicle position of the vehicle;
performing an operation based on the map re-
lated information, following the vehicle crossing
a boundary.

8. The tachograph (10) according to claim 7, the map
related information comprises boundary related in-
formation and/or area related information which is
related to the area the vehicle is entering.

9. The tachograph (10) according to claim 8, the area
related information comprises at least an area re-
lated rule.

10. The tachograph (10) according to claims 9, the at
least an area related rule comprises local working
time rule.

11. The tachograph (10) according to claims 8, the area
related information comprises local time of the area,
wherein the local time is calculated based on the
vehicle position.

12. The tachograph (10) according to any one of claims
7‑11, wherein performing (206) an operation based
on the map related information further comprises
notifying map related information and/or recording
vehicle information data based on the map related
information.

13. A computer program (405) comprising instructions,
which,whenexecutedbyaprocessingcircuitry (403)
of a tachograph (10) for creating a geofence for a
vehicle, causes the tachograph (10) to perform the
method according to any of the claims 1‑6.

14. A carrier containing the computer program (405)
according to claim 13, wherein the carrier is one of
an electronic signal, an optical signal, a radio signal,
an electric signal, or a computer readable storage
medium.

15. A vehicle (500), comprising at least one tachograph
(10) according to any one of the preceding claims
7‑12.
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