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SENSING BICYCLES

TECHNICAL FIELD OF THE INVENTION

The present invention relates to bicycles having sensing equipment, and methods of

monitoring environmental parameters using such bikes.

BACKGROUND TO THE INVENTION

In recent times, it has become more necessary than ever to monitor the state of the

environment, given the rapidly increasing level of pollution in the world's major cities.

Traditionally, this has been done using a number of stationary environmental sensors which

may be dotted over the municipalities in question. However, to obtain a satisfactory

coverage using stationary environmental sensors would require a large number of sensors

located everywhere. This is of course impractical, and potentially very costly. It is therefore

desirable to provide an alternative way of monitoring environmental parameters on a large

scale, without the requirement for large numbers of stationary sensors all over the place.

SUMMARY OF THE INVENTION

The present invention aims to solve this problem in the provision of mobile sensors, located

on bicycles. Broadly speaking, the present invention provides a bicycle having a sensing

platform, which incorporates location sensing, wireless data transfer capability and to which

one or more sensing modules can be added. More specifically, a first aspect of the present

invention provides a bicycle having a sensing system, the sensing system including:

a processor;

a wireless data transfer module;

a location sensing module; and

a power supply;

wherein:

the sensing system is arranged to connect to one or more sensor

modules, and

the power supply is arranged to supply power to the processor, the

wireless data transfer module, and the location sensing module.

Bicycles according to the first aspect of the invention can thus be connected to any kind of

compatible sensor module, which may then be able to sense, detect or measure some

parameter, preferably an environmental parameter. This data may then be associated with a



location, using the location sensing module. It should be noted that the sensing system

does not include the sensor module itself. Such an arrangement means that a user of the

bike is not confined to a specific sensor module. This may have advantages in bicycle share

schemes, where the provider of the scheme (e.g. a city council) is then able to replace the

sensor modules on the bicycles available in such a scheme, in order to monitor the

geographical distribution or density of a particular parameter. In preferred embodiments, the

location sensing module is a geolocation module such as GPS module. Alternatively the

geolocation module may rely on alternative technology such as GLONASS, though GPS is

preferred .

Here, when it is stated that the sensing system is arranged to "connect" to one or more

sensor modules, this may mean that the sensing system includes one or more connectors,

such as mechanical connectors or ports. It is also preferable that the power supply is

arranged to supply power to any sensor modules connected to the sensing system. In order

to achieve this, the connectors preferably include an electrical contact for connecting a

sensor module to the power supply. In other embodiments, the connection between the

sensing system and a given sensor module may be a wireless connection, such as a

Bluetooth connection.

In some embodiments of the present invention, the sensing system may be arranged to

connect to a plurality of sensor modules, in order to allow a number of different parameters

to be monitored. In such embodiments, the power supply is preferably arranged to supply

power to each of the plurality of sensor modules connected to the sensing system.

The power supply may include a dynamo, connected to the wheels or pedals of the bicycle.

In some embodiments, the dynamo may be connected directly to the processor, the wireless

data transfer module, the location sensing module, and any sensor modules connected to

the sensing system. However, in preferred embodiments, the power supply additionally

includes an energy store connected to the dynamo, the energy store connected to the

processor, the wireless data transfer module, the location sensing module, and any sensor

modules connected to the sensing system. The energy store may be in the form of a

rechargeable battery or a capacitor (or supercapacitor). In some embodiments, the bicycle

may also include a charging connector arranged to connect an electrical device such as a

mobile phone, tablet or laptop to the power supply. This facility would allow a user of the

bicycle to charge that electrical device while cycling.



As the name suggests, the wireless data transfer module is arranged to transmit data

wirelessly in some fashion. In preferred embodiments, the wireless data transfer module

may be arranged to transmit data via a Bluetooth connection . In other embodiments, the

wireless data transfer module may be arranged to transmit data via a Wi-Fi network or a

cellular network (e.g. GSM).

It is illustrative to describe various additional optional features of sensing systems according

to the first aspect of the invention by considering the operation of the bicycle. As a user

cycles around e.g. a city, with a sensor module attached to the sensing system, that sensor

module may either continuously collect data, or collect data at regular, preferably fixed,

intervals. In addition, the location sensing module is preferably arranged to record the

location of the sensing system at the same time as the sensor module collects its data, in

order to associate the reading from the sensor module with a specific location . This allows

the geographical distribution or density of that parameter to be mapped. That data may then

be transmitted from the sensor module to the processor. In preferred embodiments, the

sensing system also includes a data bus in order to transmit data from a sensor module to

the processor. Then, the data is processed by the processor. The processor may be

connected to a storage unit, where the processed data may be stored. Then, the processed

data may be transmitted by the wireless data transfer module, to an external device. For

example, the data may be transferred to the mobile phone, tablet or laptop of a user.

Alternatively, the data may be transferred to a server or cloud storage system or database,

or another equivalent web-connected storage area or device. In other embodiments, the

bicycle may be docked (e.g. in bicycle share schemes), and the data may be transmitted to a

hub at the docking station . An arrangement having a storage unit is of particular value in

embodiments in which the wireless data transfer module does not continuously transmit the

data, for example in embodiments in which the data is only transmitted via Wi-Fi or Bluetooth

at a docking station. Then, all of the processed data that is stored on the storage unit can be

transferred at once when appropriate.

Then, the processed data may be transmitted by the wireless data transfer module, to an

external device. For example, the data may be transferred to the mobile phone, tablet or

laptop of a user. Alternatively, the data may be transferred to a server or cloud storage

system or database, or another equivalent web-connected storage area or device. In other

embodiments, the bicycle may be docked (e.g. in bicycle share schemes), and the data may

be transmitted to a hub at the docking station .



The data bus referred to above may effectively provide a channel connecting together one or

more sensor modules, the location sensing module, the processor and the wireless data

transfer module. Specifically, these components may not be connected in series, but rather

each component is connected to a single main channel, that main channel being the data

bus. In preferred embodiments of the invention, the data bus may run from the front of the

bicycle to the back of the bicycle. This means that the various components referred to

throughout this application can be spread across the length of the bicycle.

A second aspect of the invention provides a bicycle according to the first aspect of the

invention, further including one or more sensor modules connected to the sensing system.

The sensor modules which may be connected to the sensing system are preferably

configured to sense, detect or measure environmental parameters. Such environmental

parameters may include: air quality, temperature, ambient light level. The sensor modules

may also include an accelerometer. Data from the accelerometer may then be used to

sense, detect or measure environmental parameters such as road condition.

Accelerometers may also use be used to detect crashes. Sensor modules may also be

configured to detect other properties or parameters such as the health of the dynamo, the

overall health (i.e. condition) of the bike. They may also be used to sense, measure or

detect various features of a rechargeable battery, such as predicting the battery life, the time

required until battery replacement, and the condition of the battery.

A third aspect of the present invention relates to a sensing system for attachment to a

bicycle, the sensing system including:

a processor;

a wireless data transfer module;

a location sensing module; and

means for connecting to a power supply;

means for attachment to a bicycle;

wherein:

the sensing system is arranged to connect to one or more sensor

modules, and

the power supply is arranged to supply power to the processor, the

wireless data transfer module, and the location sensing module.

As will be evident, the third aspect of the present invention is directed towards the sensing

system of the first aspect of the invention alone, without the constraint that it be attached to a



bicycle, rather that it is suitable for attachment to a bicycle via the means for attachment.

The means for attachment may include some kind of clip or other fastener. Optional

features of the third aspect of the invention are set out below. It will be noted that many of

these are repeated from the first aspect of the invention.

Sensing systems according to the third aspect of the invention can thus be connected to any

kind of compatible sensor module, which may then be able to sense, detect or measure

some parameter, preferably an environmental parameter. This data may then be associated

with a location, using the location sensing module. It should be noted that the sensing

system does not include the sensor module itself. Such an arrangement means that a user

of a bicycle to which the sensing system is attached is not confined to a specific sensor

module. This may have advantages in bicycle share schemes, where the provider of the

scheme (e.g. a city council) is then able to replace the sensor modules on the bicycles

available in such a scheme, in order to monitor the geographical distribution or density of a

particular parameter. In preferred embodiments, the location sensing module is a GPS

module.

Here, when it is stated that the sensing system is arranged to "connect" to one or more

sensor modules, this may mean that the sensing system includes one or more connectors,

such as mechanical connectors or ports. It is also preferable that the power supply is

arranged to supply power to any sensor modules connected to the sensing system. In order

to achieve this, the connectors preferably include an electrical contact for connecting a

sensor module to the power supply. In other embodiments, the connection between the

sensing system and a given sensor module may be a wireless connection, such as a

Bluetooth connection.

In some embodiments of the present invention, the sensing system may be arranged to

connect to a plurality of sensor modules, in order to allow a number of different parameters

to be monitored. In such embodiments, the power supply is preferably arranged to supply

power to each of the plurality of sensor modules connected to the sensing system.

The power supply may include a dynamo, for connection to the wheels or pedals of the

bicycle. In some embodiments, the means for connecting to a power supply may include

electrical connections which are arranged to the connect the dynamo directly to the

processor, the wireless data transfer module, the location sensing module, and any sensor

modules connected to the sensing system . However, in other embodiments, the sensing

system may additionally include an energy store connected to the processor, the wireless



data transfer module, the location sensing module, and any sensor modules connected to

the sensing system. The energy store may then be connected to the power supply (i .e. the

dynamo) via means for connecting to a power supply. In other embodiments, the power

supply may include the dynamo and the energy store, and the means for connecting to a

power supply provides a connection the energy store and the processor, the wireless data

transfer module, the location sensing module and any senor modules connected to the

sensing system .

The energy store may be in the form of a rechargeable battery or a capacitor (or

supercapacitor). In some embodiments, the sensing system may also include a charging

connector arranged to connect an electrical device such as a mobile phone, tablet or laptop

to the power supply. This facility would allow a user of the bicycle to charge that electrical

device while cycling with the sensing system attached to the bicycle.

As the name suggests, the wireless data transfer module is arranged to transmit data

wirelessly in some fashion. In preferred embodiments, the wireless data transfer module

may be arranged to transmit data via a Bluetooth connection . In other embodiments, the

wireless data transfer module may be arranged to transmit data via a Wi-Fi network or a

cellular network (e.g. GSM).

It is illustrative to describe various additional optional features of bicycles according to the

first aspect of the invention by considering the operation of the bicycle. As a user cycles

around e.g. a city, with a sensor module attached to the sensing system, that sensor module

may either continuously collect data, or collect data at regular, preferably fixed, intervals. In

addition, the location sensing module is preferably arranged to record the location of the

sensing system at the same time as the sensor module collects its data, in order to

associate the reading from the sensor module with a specific location . This allows the

geographical distribution or density of that parameter to be mapped . That data may then be

transmitted from the sensor module to the processor. In preferred embodiments, the

sensing system also includes a data bus in order to transmit data from a sensor module to

the processor. Then, the data is processed by the processor. The processor may be

connected to a storage unit, where the processed data may be stored. Then, the processed

data may be transmitted by the wireless data transfer module, to an external device. For

example, the data may be transferred to the mobile phone, tablet or laptop of a user.

Alternatively, the data may be transferred to a server or cloud storage system or database,

or another equivalent web-connected storage area or device. In other embodiments, the

bicycle may be docked (e.g. in bicycle share schemes), and the data may be transmitted to a



hub at the docking station . An arrangement having a storage unit is of particular value in

embodiments in which the wireless data transfer module does not continuously transmit the

data, for example in embodiments in which the data is only transmitted via Wi-Fi or Bluetooth

at a docking station. Then, all of the processed data that is stored on the storage unit can be

transferred at once when appropriate.

The data bus referred to above may effectively provide a channel connecting together one or

more sensor modules, the location sensing module, the processor and the wireless data

transfer module. Specifically, these components may not be connected in series, but rather

each component is connected to a single main channel, that main channel being the data

bus. In preferred embodiments of the invention, the data bus may arranged to run from the

front of the bicycle to the back of the bicycle. This means that the various components

referred to throughout this application can be spread across the length of the bicycle.

In other arrangements, the processor, wireless data transfer module, location sensing

module, and any sensor connected to the sensing system may be arranged for attachment

to a bicycle which already includes a data bus.

A fourth aspect of the invention provides a sensing system according to the third aspect of

the invention, further including one or more sensor modules connected to the sensing

system.

The sensor modules which may be connected to the sensing system are preferably

configured to sense, detect or measure environmental parameters. Such environmental

parameters may include: air quality, temperature, ambient light level. The sensor modules

may also include an accelerometer. Data from the accelerometer may then be used to

sense, detect or measure environmental parameters such as road condition .

Accelerometers may also use be used to detect crashes. Sensor modules may also be

configured to detect other properties or parameters such as the health of the dynamo, the

overall health (i.e. condition) of the bike. They may also be used to sense, measure or

detect various features of a rechargeable battery, such as predicting the battery life, the time

required until battery replacement, and the condition of the battery.

A fifth aspect of the invention, which is related to the previous four is directed more towards

the use of bicycles for measurement of environmental parameters over a large area, e.g. at

city-scale or town-scale. Accordingly, a fifth aspect of the present invention provides a set of

bicycles, each including:



an environmental sensor;

a location sensing module; and

a wireless data transfer module, arranged to transmit data collected by the

environmental sensor to an external hub or server.

It is appreciated that the fifth aspect of the invention appears similar to the previous four,

however, as mentioned, it focuses less on the hardware and operation of the sensing

apparatus, and more so on the measurement and use of the data. Specifically, the

environmental sensor is preferably arranged to sense, measure or detect an environmental

parameter.

The environmental sensor is preferably arranged to collect data either continuously or at

regular (preferably fixed) intervals. In order to map the data over a large area, the location

sensing module is preferably arranged to detect the location of the bicycle at the same time

as the environmental sensor takes a reading of the environmental parameter in question . As

above, the location sensing module is preferably a GPS module. In preferred embodiments,

each bicycle also includes a storage unit arranged to store data collected by the

environmental sensor, and/or the associated data collected by the location sensing module.

The wireless data transfer module is arranged to transmit data collected by the

environmental sensor to an external hub or server, either directly from the environmental

sensor/location sensing module, or from the storage unit. As above, the wireless data

transfer module may be arranged to transmit the data via a Bluetooth connection, via a Wi-Fi

network, or via a cellular (e.g. GSM) network.

Where compatible, the optional features set out with reference to the first, second, third and

fourth aspects of the present invention may also apply to the fifth aspect of the invention.

A larger-scale arrangement still, a sixth aspect of the present aspect provides a system for

monitoring an environmental parameter over a large area, the system including:

a set of bicycles according to the fifth aspect of the present invention, and

one or more hubs or servers, each arranged to receive data from the wireless data

transfer modules of the set of bicycles.

As we have discussed, this arrangement is particularly well-suited to city-wide bicycle

sharing schemes. In such schemes, there are a number of docking stations located at

various points around a city. So, in preferred embodiments of the sixth aspect of the present

invention, each of the hubs or servers is located at a bicycle docking station, and is arranged



to receive data from the set of bicycles when one of said set of bicycles is docked at that

docking station. The system may further include a central hub or server, arranged to receive

the data from all of the hubs or servers which are located at the docking station, in order to

obtain collective data representative of a large, city-scale area.

The set of bicycles may include any of the optional features presented elsewhere in this

invention. They need not be limited to the optional features explicitly set out with reference

to the fifth aspect of the invention.

A seventh aspect of the invention is similar to the sixth, but provides a method of monitoring

an environmental parameter over a large area, the method including:

receiving, at a hub or server, data relating to an environmental parameter from a set

of bicycles of the fifth aspect of the present invention.

Again, the optional features presented elsewhere in the application apply equally well to the

seventh aspect of the invention, where compatible.

Further optional features of the invention are set out below.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a system diagram of a sensing system according to the present invention.

DEATILED DESCRIPTION OF THE DRAWINGS.

Fig. 1 shows a system diagram of the sensing system 100 of the present invention.

At the centre of the system is processor 102, which is connected to all of the remaining

components of the sensing system 100.

In order to operate, the processor requires a power input from the power supply 104. As

indicated previously in this application, the power supply 104 may have both input and

storage components. In the example shown in Fig. 1, the input may be either a dynamo or a

charge port. Electrical charge from the inputs may be stored, for example in the form of a

supercapacitor, a battery, a cell or a regular capacitor. The dashed arrows on the right hand

side of power supply 104 represent transfer of power into and out of the power supply 104 to

modules which are external to sensing system 100. The lower arrow represents input of

power from an external source, such as a charging station. The upper arrow labelled

"External Charge Connector" represents flow of power stored in the power supply 104 to



external components such as mobile phones and tablets, so that they may be plugged into

the sensing system 100 for charging. The block arrow between processor 102 and power

supply 104 represents transfer of data between the processor 102 and power supply 104.

The processor 102 is also connected to location sensing module 106, which may be a GPS

or a GLONASS system. As shown by the block arrow, the location sensing module 106 is

arranged to transfer data representing the location of the sensing system 100 to the

processor 102. The location sensing module 106 receives power input from the processor

102 in the embodiment shown in Fig. 1. However, in other embodiments, the location

sensing module 106 may receive power input directly from the power supply 104.

While the location sensing module 106 provides location information to the processor 102,

other types of information may be received from a variety of other sensor modules 108, 110,

112 . These sensor modules 108, 110, 112 may include air quality sensors, road quality

sensors, temperature sensors or accelerometers.

The processor 102 receives input from the sensor modules 108, 110, 112 via the sensor

system bus 114 in the embodiment shown in Fig. 1. However, in other embodiments, the

processor 102 may receive data input from sensors directly from the sensor modules

themselves. In preferred embodiments of the invention, the sensor system bus 114 runs

along the length of the bicycle which includes the sensing system 100.

Sensor module 108 is a wireless sensor module, which transmits sensing data to the sensor

system bus 114 wirelessly. Sensor modules 110, 112 are connected to the sensor system

bus 114 using a wired connection, via power and data connectors 116, 118.

In a similar manner to location sensing module 106, power is provided from the processor

102 to the sensor modules 110, 112 via the sensor system bus 114 and the power and data

connectors 116, 118. In other embodiments, the power may be received directly from the

power supply 104. Sensor module 108 on the other hand, is wireless, and so must have its

own power supply (not shown).

The processor 102 receives inputs relating to various environmental parameters and a

location of the sensing system 100 from the sensor modules 108, 110, 112 and the location

sensing module 106 respectively. The processor 102 is then arranged to associate the

environmental parameter measurements with the locations at which those measurements

were taken.



The data may then be sent to the wireless data transfer module 120, e.g. via Wi-Fi,

Bluetooth or a cellular network (GSM). From there, data may be transferred to external

storage or components such as a mobile phone/tablet 122 or to an external hub or cloud

storage service 124. Data may also be transferred from these external storage or

components to the processor 102 via the wireless data transfer module 120.

Again, the wireless data transfer module 120 receives power supply 104, via the processor

102, but in other embodiments, the power may be received directly from the power supply

104.

While the invention has been described in conjunction with the exemplary embodiments

described above, many equivalent modifications and variations will be apparent to those

skilled in the art when given this disclosure. Accordingly, the exemplary embodiments of the

invention set forth above are considered to be illustrative and not limiting. Various changes

to the described embodiments may be made without departing from the scope of the

invention.

All references referred to above are hereby incorporated by reference.



CLAIMS

1. A bicycle having a sensing system, the sensing system including:

a processor;

a wireless data transfer module;

a location sensing module; and

a power supply;

wherein:

the sensing system is arranged to connect to one or more

sensor modules, and

the power supply is arranged to supply power to the processor,

the wireless data transfer module, and the location sensing module.

2 . A bicycle according to claim 1, wherein the location sensing module is a GPS

module.

3 . A bicycle according to claim 1 or claim 2 , wherein the sensing system includes one or

more connectors for connecting to the one or more sensor modules.

4 . A bicycle according to claim 3 , wherein the one or more connectors each include an

electrical contact for connecting a sensor module to the power supply.

5 . A bicycle according to any one of claims 1 to 4 , wherein the sensing system is

arranged to connect to a plurality of sensor modules.

6 . A bicycle according to any one claims 1 to 5, wherein the power supply includes a

dynamo.

7 . A bicycle according to claim 6 , wherein the dynamo is connected directly to the

processor, the wireless data transfer module, the location sensing module, and any

sensor modules connected to the sensing system.

8 . A bicycle according to any one of claims 1 to 7, wherein the power supply further

includes an energy store connected to the processor, the wireless data transfer

module, the location sensing module, and any sensor modules connected to the

sensing system.



9 . A bicycle according to claim 8 , wherein the energy store is in the form of a

rechargeable battery, capacitor or supercapacitor.

10. A bicycle according to any one of claims 1 to 9, wherein the wireless data transfer

module is arranged to transmit data via a Bluetooth connection, via a Wi-Fi network

or via a cellular network.

11. A bicycle according to any one of claims 1 to 10 , further including one or more sensor

modules connected to the sensing system.

12. A bicycle according to claim 11, wherein the one or more sensor modules are each

configured to sense, detect or measure a respective environmental parameter.

13. A bicycle according to claim 12, wherein the environmental parameters include air

quality.

14. A bicycle according to claim 12 or claim 13, wherein the environmental parameters

include road quality.

15. A bicycle according to any one of claims 12 to 14, wherein the environmental

parameters include temperature.

16 . A bicycle according to any one of claims 11 to 15, wherein the one or more sensor

modules includes an accelerometer.

17 . A bicycle according to any one of claims 11 to 16, wherein the one or more sensor

modules are each arranged to collect data wither continuously or at regular intervals.

18. A sensing system for attachment to a bicycle, the sensing system including:

a processor;

a wireless data transfer module;

a location sensing module; and

means for connecting to a power supply;

means for attachment to a bicycle;

wherein:

the sensing system is arranged to connect to one or more

sensor modules, and



the power supply is arranged to supply power to the processor,

the wireless data transfer module, and the location sensing module.

19. A sensing system according to claim 18, wherein the mean for attachment to a

bicycle includes a clip or fastener.

20. A sensing system according to claim 18 or claim 19, wherein the location sensing

module is a geolocation module.

2 1. A sensing system according to 20, wherein the geolocation module is a GPS module.

22. A sensing system according to any one of claims 18 to 2 1, wherein the sensing

system includes one or more connectors for connecting to the one or more sensor

modules.

23. A sensing system according to claim 22, wherein the one or more connectors each

include an electrical contact for connecting a sensor module to the power supply.

24. A sensing system according to any one of claims 18 to 23, wherein the sensing

system is arranged to connect to a plurality of sensor modules.

25. A sensing system according to any one of claims 18 to 24, wherein the means for

connecting to a power supply includes electrical connections arranged to connect a

dynamo directly to the processor.

26. A sensing system according to claim 25, wherein the dynamo is connected directly to

the processor, the wireless data transfer module, the location sensing module, and

any sensor modules connected to the sensing system.

27. A sensing system according to any one of claims 18 to 26, further including an

energy store connected to the processor, the wireless data transfer module, the

location sensing module and any sensor modules connected to the sensing system.

28. A sensing system according to any one of claims 18 to 26, wherein the power supply

further includes an energy store connected to the processor, the wireless data

transfer module, the location sensing module, and any sensor modules connected to



the sensing system.

29. A sensing system according to claim 27 or claim 28, wherein the energy store is in

the form of a rechargeable battery, capacitor or supercapacitor.

30. A sensing system according to any one of claims 18 to 29, wherein the wireless data

transfer module is arranged to transmit data via a Bluetooth connection, via a Wi-Fi

network or via a cellular network.

3 1. A sensing system according to any one of claims 18 to 30, further including one or

more sensor modules connected thereto.

32. A sensing system according to claim 31, wherein the one or more sensor modules

are each configured to sense, detect or measure a respective environmental

parameter.

33. A sensing system according to claim 32, wherein the environmental parameters

include air quality.

34. A sensing system according to claim 32 or claim 33, wherein the environmental

parameters include road quality.

35. A sensing system according to any one of claims 32 to 24, wherein the

environmental parameters include temperature.

36. A sensing system according to any one of claims 3 1 to 35, wherein the one or more

sensor modules includes an accelerometer.

37. A sending system according to any one of claims 18 to 36, wherein the one or more

sensor modules are each arranged to collect data wither continuously or at regular

intervals.

38. A set of bicycles, each including:

an environmental sensor;

a location sensing module; and

a wireless data transfer module, arranged to transmit data collected by the



environmental sensor to an external hub or server.

39. A system for monitoring an environmental parameter over a large area, the system

including:

a set of bicycles according to claim 38; and

one or more hubs or servers, each arranged to receive data from the wireless

data transfer modules of the set of bicycles.

40. A method of monitoring an environmental parameter over a large area, the method

including:

receiving, at a hub or server, data relating to an environmental parameter

from a set of bicycles of claim 38.





A . CLASSIFICATION O F SUBJECT MATTER
INV. B62J27/00 B62J99/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B62H B62J

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal , WPI Data

C. DOCUMENTS CONSIDERED TO B E RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

EP 3 056 415 Al (HSU TAU JENG [TW] ) 1-37
17 August 2016 (2016-08-17)
paragraph [0008] - paragraph [0015] ;
f i gures 1-4

US 9 194 955 Bl ( FAHRNER KEVIN [US] ET AL) 1-40
24 November 2015 (2015-11-24)
col umn 7 - col umn 8 ; f i gure 2

EP 3 048 025 Al (HARMAN BECKER AUTOMOTIVE 18-20,
SYS [DE] ) 27 July 2016 (2016-07-27) 22-24,

30-37
paragraph [0011] ; f i gure 1

-/-

X| Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand
"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published o n or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" documentwhich may throw doubts on priority claim(s) orwhich is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one o r more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

11 February 2019 25/02/2019

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Verdel ho, Lui s



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 2010 0085682 A (UNIV SUNGKYUNKWAN FOUND 1-5,
[KR]) 29 July 2010 (2010-07-29) 10-13,

18-21,
30-33,
38-40

abstract; figure 1

US 2016/144915 Al (BEJESTAN AMIR BAHADOR 1,2,5,
FARJADIAN [US] ET AL) 8-12,14,
26 May 2016 (2016-05-26) 18,20,

21,27,
30,31,34

paragraph [0119] paragraph [0122] ;
figures 1,14

CN 105 882 528 A (BEIJING M I MOBILE 1,14,18,
SOFTWARE CO LTD) 38-40
24 August 2016 (2016-08-24)
abstract



Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 3056415 Al 17-08-2016 EP 3056415 Al 17-08-2016
P 6413186 B2 31-10-2018
P 2016150744 A 22-08-2016

KR 20160100810 A 24-08-2016
T M507370 U 21-08-2015

US 9194955 Bl 24 -11 -2015 NONE

EP 3048025 Al 27-07 -2016 CN 105799824 A 27-07 -2016
DE 102015121443 Al 21-07 -2016
EP 3048025 Al 27-07 -2016
P 2016134173 A 25 -07 -2016

KR 20100085682 A 29 -07 -2010 NONE

US 2016144915 Al 26-05 -2016 EP 3010610 A2 27-04 -2016
US 2016144915 Al 26-05 -2016
O 2014204525 A2 24 -12 -2014

CN 105882528 A 24 -08 -2016 NONE


	abstract
	description
	claims
	drawings
	wo-search-report

