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(57) Abstract: The application provides an apparatus for detecting placement of driver hand on a vehicle steering wheel. The appar -
atus includes a movement detection device and a processor. The movement detection device is wearable on a wrist of the driver and
it is provided for detecting movement of the wrist of the driver. The processor is adapted for receiving data regarding the detected
wrist movement from the movement detection device, comparing the data regarding the detected wrist movement with a predeter -
mined wrist movement pattern. The processor is also adapted for, when a deviation of the data regarding the detected wrist move-
ment from the predetermined wrist movement pattern is detected, sending an alert signal to an output port.
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SMART WATCH BASED MICRO-MOVEMENT DETECTION FOR VEHICLES

This application relates to a vehicle with improved safety.

US 20130317699 Al discloses a method for detecting contact be-
tween driver hands and a vehicle steering wheel. The method
includes an actuator selectively applying a steering force,
according to a test force pulse pattern, on the steering
wheel. Steering force sensors then measures instantaneous
steering force or a steering angle being associated with the
steering wheel. The instantaneous steering force measurement
or the steering angle measurement, which provides an indica-
tion of a driver reaction to the test force pattern, is then

used to detect driver hands contact on the steering wheel.

US 8983732 B2 discloses a vehicle safety system that includes
a steering wheel, a plurality of pressure sensitive sensors
being located in the steering wheel, and a control unit. The
pressure sensitive sensors are located in different regions of
the steering wheel. The pressure sensitive sensors determine
if a driver's hand is pressing upon a respective region of the
steering wheel associated with one or more of the pressure
sensitive sensors. The control unit is configured for deter-
mining whether the driver hand is pressing upon the steering

wheel.

It is an object of this application to provide an improved ve-

hicle.

The application provides an apparatus for detecting placement

of a driver hand on a steering wheel of a vehicle.

The vehicle is used for transporting goods and people. A driv-

er rotates the steering wheel in order to steer the vehicle.
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The driver also operates and controls direction and speed of

the vehicle.

In detail, the driver hand detection apparatus includes a

movement detection device and a computing processor.

The movement detection device is wearable on a wrist of a
driver. In other words, the movement detection device is in-
tended for wearing on the wrist of the driver. The movement
detection device is also provided for detecting movement of

the wrist.

The processor is adapted for receiving data regarding detec-
tion of wrist movement from the movement detection device. The
processor then compares the received wrist movement detection
data with a predetermined wrist movement pattern. The proces-
sor later, when a deviation of the wrist movement detection
data from the predetermined wrist movement pattern is detect-

ed, sends an alert signal to an output port.

The alert signal is intended for warning the driver about not
placing the driver hand on the steering wheel, which can com-
promise safety of the driver as well as passengers of the ve-

hicle.

In effect, the driver hand detection apparatus acts to enhance

safety of the wvehicle.

The movement detection device can be adapted for detecting ro-
tational movement of the wrist. The steering wheel is movable
and it can be tilted or shifted to a plane, which is selected
by the driver. The selected plane can be positioned wvertically
or be positioned at an angle with respect to the vertical.

When the driver hand is placed on the steering wheel, the
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driver hand rotates about a point, wherein the hand rotational

movement is placed in this plane of the steering wheel.

In implementation, the movement detection device can include
an acceleration sensor for detecting a linear movement of the

driver hand.

The movement detection device can also include an gyroscope

sensor for detecting a rotational movement of the driver hand.

The driver hand detection apparatus often includes a speaker
for producing a warning or alert sound according to the alert

signal.

The driver hand detection apparatus can also include a vibra-
tion unit for producing vibrating movement according to the
alert signal, wherein the wrist of the driver feels the vi-

brating movement.

The driver hand detection apparatus can also be linked to an
interior part of the vehicle by a string or wire. One example
of the interior part is a part of a dashboard. The string pre-

vents the apparatus from being misplaced.

The application also provides a wristwatch. The wristwatch in-
cludes a clock module and the above driver hand detection ap-
paratus. This wristwatch allows a single unit to provide func-
tions of a clock and to provide detection of driver hand on a

vehicle steering wheel.

The application also provides an improved steering wheel that

includes the above driver hand detection apparatus.
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The application also provides a system that includes a wvehicle
that includes a steering wheel. The system also includes the

above driver hand detection apparatus.

The vehicle can include a vehicle speaker for producing an

warning or alert sound according to an alert signal from the
driver hand detection apparatus. The vehicle speaker can pro-
duce a loud noise, which is effective for warning the driver.
The vehicle speaker can also produce different sounds, which

are also effective for alerting the driver.

The system can include a string. One part of the string is
connected to the driver hand detection apparatus while another
part of the string is connected to an inside part of the vehi-
cle. The string acts to prevent the driver hand detection ap-

paratus from being misplaced or lost.

The application also provides a method for driving a vehicle.
The method includes a step of providing a movement detection
device on a wrist of a driver. The movement detection device
then provides data regarding detected wrist movement. The
wrist can move in a linear direction, in a rotational direc-
tion, or in a combination of both a linear and a rotational
direction. A processor later compares the wrist movement data
with a predetermined wrist movement pattern. When a deviation
of the wrist movement data from the predetermined wrist move-
ment pattern is detected, the processor sends an signal for

alerting the driver.

The application also provides a computer program product,
which is stored on a computer readable medium. Examples of the
computer readable medium include an optical data disk and a

magnetic hard disk. The computer program product includes a
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computer code for instructing a computer processor to perform

steps of the above method for driving a vehicle.

Fig. 1 illustrates an improved wristwatch with a wrist
movement sensor, and

Fig. 2 illustrates a driver wearing the wristwatch of Fig.
1, wherein hands of the driver are placed on a vehi-

cle steering wheel.

In the following description, details are provided to describe
embodiments of the application. It shall be apparent to one
skilled in the art, however, that the embodiments may be prac-

ticed without such details.

Some parts of the embodiments have similar parts. The similar
parts may have the same names or similar part numbers. The de-
scription of one similar part also applies by reference to an-
other similar parts, where appropriate, thereby reducing repe-

tition of text without limiting the disclosure.

Fig. 1 shows an improved wristwatch 10 for detecting a driver

hand on a steering wheel of a vehicle.

The wristwatch 10 includes a computing processor (P) 12, a mi-
cro-movement or movement sensor (S) 15, a memory unit (M) 17,
and an audio speaker 20. The processor 12 is electrically con-
nected to the movement sensor 15, to the memory unit 17, and
to the speaker 20. The movement sensor 15 includes an acceler-

ator sensor and a gyroscope sensor.

Fig. 2 shows, hands 22 and 24 of a vehicle driver being placed

on a steering wheel 25 of a wvehicle 21.

The driver wears the wristwatch 10 on the driver hand 22.

PCT/IB2015/054010
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The steering wheel 25 is placed essentially in a vertical

plane.

In use, the driver hands 22 and 24 are placed in the steering

wheel 25 for turning or rotating the steering wheel 25.

The steering wheel 25 can rotate essentially in the vertical
plane. This wheel rotation movement is within a pre-determined

short range, which is often less than 180 degrees.

When the hands 22 and 24 are holding the steering wheel 25,
these hands 22 and 24 also rotate essentially, in the vertical
plane. This hand rotation movement is also within the above-

mentioned pre-determined short range of the steering wheel 25.

Moreover, when the hand 22 or 24 is not holding the steering
wheel 25, the hand 22 or 24 does not often rotate in the ver-
tical plane. In other words, the hand 22 or 24 moves usually
in a manner, which is different from the rotational movement

of the steering wheel 25.

Not placing the hand 22 on the steering wheel 25 can compro-

mise safety of the driver and passengers in the vehicle 21.

The vehicle 21 moves in essentially in a linear or a circular

movement or motion, in a horizontal plane.

The driver and his hands 22 and 24 then also move the linear
and circular movement in the horizontal plane of the wvehicle

21.
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In effect, the hands 22 have two movement components, which
comprise movement in the vertical plane and movement in the

horizontal plane.

The movement sensor 15 acts to detect these movements of the
driver hand 22. In particular, the accelerator sensor detects
linear movement while the gyroscope sensor detects rotational

movement of the driver hand 22.

In particular, the movement sensor 15 detects movement of the

driver hand 22, essentially in the vertical plane.

The movement sensor 15 also sends data of the detected hand

movement to the processor 12.

The memory unit 17 stores a computer program with instructions
for determining whether the driver hand 22 is placed on the

steering wheel 25.

The processor 12 compares the detected rotation movement of
the hand 22, essentially in the vertical plane, with a pre-
determined rotation movement pattern, according the instruc-

tions of the program, which is stored in the memory unit 17.

When the processor 12 detects a deviation of the detected ro-
tation movement from the pre-determined rotation movement pat-
tern, the processor 12 sends an alert signal to the speaker
20. The deviation indicates the driver hand 22 is not placed

on the steering wheel 25.

The speaker 20 produces an alert sound to the driver, accord-

ing to the alert signal.
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Moreover, the data of the detected hand movement is also
logged and is stored for future reference and analysis. In one
application, a bus company reviews a hand movement data of a
bus driver to determine a driving performance of the bus driv-

er.

In a special embodiment, a vibration module replaces the
speaker 20. The vibration module provides vibrating movement,
which is felt by the driver, in order to alert the driver.
This embodiment provides a different means of alerting the

driver.

In another embodiment, the wristwatch 10 includes a speaker
and a vibration module, wherein both the speaker and the vi-
bration module provide feedback or alert signal to the driver.
This embodiment provides a further means of alerting the driv-

er.

In one embodiment, a vehicle audio speaker of a vehicle enter-
tainment system replaces the wristwatch speaker 20. The wrist-
watch 10 sends the alert signal to the vehicle entertainment
system, wherein the vehicle audio speaker produces an alert
sound to the driver, according to the alert signal. The vehi-
cle audio speaker is able to produce a much louder sound that
is more effective in warning the driver. The vehicle enter-
tainment system is able to store many sounds or songs, which
can be more interesting or more effective, for alerting the

driver.

In a further embodiment, the wristwatch 10 is connected to an
interior part of the vehicle 21 by a wire or a string. The
string acts to prevent loss of the wristwatch 10, especially

when a few persons drive the same vehicle 21.
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In a general sense, this wristwatch 10 can be applied for ve-

hicles for all market segments.

The wristwatch 10 is difference from other detection devices
that have micro-movement sensors. These sensors are integrated
into a steering wheel of a vehicle for providing detection of
movements of the steering wheel, wherein the detected movement

serves as an indication of driver hands on the steering wheel.

Some vehicles, such as entry-level vehicles, do not have such
a steering wheel for saving cost. Moreover, such steering
wheel with these attached micro-movement sensors can also be
made ineffective by some external apparatus that generates mi-
cro-movements. One example of the external apparatus is a

faulty engine mounting.

The wristwatch 10 provides several advantages. The wristwatch
10 requires a low production cost. It can be implemented easi-
ly using off-the-shelf components. The development of the
wristwatch 10 is also short. It can also be used for vehicles
for different market segments. It can also be easily modified
to accommodate any future enhancements, without incurring
higher costs. It can also be implemented as a generic module
for incorporating in multiple wearables or smart watches,

which are available commercially.

In summary, the above embodiment provides a smart wristwatch

that includes a hand movement detector.

The wristwatch includes an algorithm for detection of driver
hands on the steering wheel according to detected movement of
the wristwatch. The wristwatch also generates appropriate

alert or indication with minimum latency when it detects that

the driver hand is not on the steering wheel.
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In use, when a driver removes his hand from a vehicle steering
wheel, the smart wristwatch detects this hand removal and pro-
vides an alert or indication signal regarding this hand remov-

al.

The removal of driver hand from the steering wheel can compro-
mise safety of the driver and safety of passengers in the ve-

hicle.

Data from the wearable smart watch are also recorded to pro-

vide behavioural driving pattern of the driver.

The embodiments can also be described with the following lists
of features or elements being organized into an item list. The
respective combinations of features, which are disclosed in
the item list, are regarded as independent subject matter, re-
spectively, that can also be combined with other features of

the application.

1. An apparatus for detecting driver hand on a vehicle
steering wheel, the apparatus comprising

a movement detection device being wearable on a

wrist of a driver, the movement detection device is pro-
vided for detecting movement of the wrist,

a processor being adapted for

- receiving data regarding the detected wrist
movement from the movement detection device,

- comparing the data regarding the detected wrist
movement with a predetermined wrist movement
pattern, and

- when a deviation of the data regarding the de-

tected wrist movement from the predetermined
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wrist movement pattern is detected, sending an

alert signal to an output port.

The apparatus according to item 1, wherein
the movement detection device is adapted for detecting

rotational movement of the wrist.

The apparatus according to item 1 or 2, wherein
the movement detection device comprise an acceleration

sensor for detecting linear movement.

The apparatus according to one of the above-mentioned
items, wherein
the movement detection device comprise an gyroscope sen-—

sor for detecting rotational movement.

The apparatus according to one of the above-mentioned
items further comprising
a speaker for producing an alert sound according to the

alert signal.

The apparatus according to one of the above-mentioned
items further comprising
a vibration unit for producing vibrating movement, ac-

cording to the alert signal, to the wrist of the driver.

A wristwatch comprising

a clock module and

an apparatus, according to one of above-mentioned
items, for detecting driver hand on a vehicle steering

wheel.

A system comprising

a vehicle comprising a steering wheel and
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11.

12.

12

an apparatus according to one of items 1 to 6, the
apparatus is provided for detecting driver hand on the

steering wheel.

The system according to item 8, wherein
the vehicle further comprise a vehicle speaker for pro-
ducing an alert sound according to an alert signal from

the apparatus.

The system according to item 8 or 9 further comprises
a string being connected to the apparatus and to an in-

side part of the wvehicle.

A method for driving a vehicle, the method comprising

providing a movement detection device on a wrist of
a driver,

providing data regarding movement of the wrist by
the movement detection device,

comparing the wrist movement data with a predeter-
mined wrist movement pattern, and

when a deviation of the wrist movement data from the
predetermined wrist movement pattern is detected, sending

an signal for alerting the driver.

A computer program product stored on a computer readable
medium, the computer program product comprising
a computer code to perform steps of a method accord-

ing to item 11 for driving a vehicle.

Although the above description contains much specificity, this

should not be construed as limiting the scope of the embodi-

ments but merely providing illustration of the foreseeable em-

bodiments. The above stated advantages of the embodiments

should not be construed especially as limiting the scope of
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the embodiments but merely to explain possible achievements if
the described embodiments are put into practice. Thus, the
scope of the embodiments should be determined by the claims

and their equivalents, rather than by the examples given.
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CLAIMS

An apparatus for detecting driver hand on a vehicle
steering wheel, the apparatus comprising

a movement detection device being wearable on a

wrist of a driver, the movement detection device is pro-
vided for detecting movement of the wrist,

a processor being adapted for

- receiving data regarding the detected wrist
movement from the movement detection device,

- comparing the data regarding the detected wrist
movement with a predetermined wrist movement
pattern, and

- when a deviation of the data regarding the de-
tected wrist movement from the predetermined
wrist movement pattern is detected, sending an

alert signal to an output port.

The apparatus according to claim 1, wherein
the movement detection device is adapted for detecting

rotational movement of the wrist.

The apparatus according to claim 1, wherein
the movement detection device comprise an acceleration

sensor for detecting linear movement.

The apparatus according to claim 1, wherein
the movement detection device comprise an gyroscope sen-—

sor for detecting rotational movement.

The apparatus according to claim 1 further comprising
a speaker for producing an alert sound according to the

alert signal.
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The apparatus according to claim 1 further comprising
a vibration unit for producing vibrating movement, ac-

cording to the alert signal, to the wrist of the driver.

A wristwatch comprising
a clock module and
an apparatus, according to claim 1, for detecting

driver hand on a vehicle steering wheel.

A system comprising
a vehicle comprising a steering wheel and
an apparatus according to claim 1, the apparatus is

provided for detecting driver hand on the steering wheel.

The system according to claim 8, wherein
the vehicle further comprise a vehicle speaker for pro-
ducing an alert sound according to an alert signal from

the apparatus.

The system according to claim 8 further comprises
a string being connected to the apparatus and to an in-

side part of the wvehicle.

A method for driving a vehicle, the method comprising

providing a movement detection device on a wrist of
a driver,

providing data regarding movement of the wrist by
the movement detection device,

comparing the wrist movement data with a predeter-
mined wrist movement pattern, and

when a deviation of the wrist movement data from the
predetermined wrist movement pattern is detected, sending

an signal for alerting the driver.
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12. A computer program product stored on a computer readable
medium, the computer program product comprising
a computer code to perform steps of a method accord-

ing to claim 11 for driving a vehicle.
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