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(57) ABSTRACT

The present invention is directed to a helmet wearing
determination system including a imaging means that is
installed in a predetermined position and images a two-
wheel vehicle that travels on a road; and a helmet wearing
determination means that processes an image imaged by the
imaging means, estimates a rider head region corresponding
to a head of'a person who rides on the two-wheel vehicle that
travels on the road, compares image characteristics of the
rider head region with image characteristics according to the
head at a time when a helmet is worn or/and at a time when
a helmet is not worn, and determines whether or not the rider
wears the helmet.
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HELMET WEARING DETERMINATION
METHOD, HELMET WEARING
DETERMINATION SYSTEM, HELMET
WEARING DETERMINATION APPARATUS,
AND PROGRAM

TECHNICAL FIELD

[0001] The present invention relates to a helmet wearing
determination method, a helmet wearing determination sys-
tem, a helmet wearing determination apparatus, and a pro-
gram.

BACKGROUND ART

[0002] Recently, from a standpoint of security, a technol-
ogy for monitoring a mobile object such as an automobile
that travels on a road is proposed. Further, the technology is
a technology for determining and detecting whether a
mobile object that travels on a road is any one of an
automobile (four-wheel vehicle), a bike (two-wheel
vehicle), a bicycle (two-wheel vehicle), and a pedestrian.
[0003] In particular, from a standpoint of safety and ille-
gality, whether a person who rides on the two-wheel vehicle
wears a helmet is expected to be detected.

[0004] To cope with the above, a technology for detecting
whether the person who rides on the two-wheel vehicle
wears the helmet is proposed (for example, see Patent
Literature 1).

[0005] In the invention of Patent Literature 1, an image
processing unit processes an image produced from a camera
and detects an imaged person. When the person is detected,
the image processing unit determines whether the person
wears the helmet. In a determination method, a face and a
head of a person are first detected and on the basis of a ratio
between a width of the face and a width of the head, it is
determined whether the helmet is worn.

CITATION LIST

Patent Literature

[0006] Patent Literature 1: Japanese Laid-open Patent
Publication No. 2010-211427

SUMMARY OF INVENTION

Technical Problem

[0007] However, in the invention of Patent Literature 1,
image processing for detecting a face and a head of a person
is required. When a type of a helmet, for example, a full-face
type or jet type helmet is worn, a face is hidden in the helmet
and it is difficult to detect the face.

[0008] Further, suppose that on the basis of a ratio between
a width of a face and a width of a head, it is determined
whether or not the helmet is worn. In the case where the
helmet is not worn and in the case where a full-face type
helmet is worn, both of the ratios between the widths of the
faces and the widths of the heads of the person are approxi-
mately equal to one, and therefore it is difficult to determine
whether or not the helmet is worn.

[0009] The present invention is made to solve the above
problem. Therefore, the purpose of the present invention is
to provide a helmet wearing determination method, a helmet
wearing determination system, a helmet wearing determi-
nation apparatus, and a program capable of detecting with
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high accuracy whether or not a person who rides on a
two-wheel vehicle wears the helmet.

Solution to Problem

[0010] The present invention is directed to a helmet wear-
ing determination system including a imaging means that is
installed in a predetermined position and images a two-
wheel vehicle that travels on a road; and a helmet wearing
determination means that processes an image imaged by the
imaging means, estimates a rider head region corresponding
to a head of'a person who rides on the two-wheel vehicle that
travels on the road, compares image characteristics of the
rider head region with image characteristics according to the
head at a time when a helmet is worn or/and at a time when
a helmet is not worn, and determines whether or not the rider
wears the helmet.

[0011] The present invention is directed to a helmet wear-
ing determination method including the steps of processing
an image of an imaging device that images a road, estimat-
ing a rider head region corresponding to a head of a person
who rides on a two-wheel vehicle that travels on the road,
comparing image characteristics extracted from the rider
head region with image characteristics according to the head
at a time when a helmet is worn or/and at a time when a
helmet is not worn, and determining whether or not the rider
wears the helmet.

[0012] The present invention is directed to a helmet wear-
ing determination apparatus including a helmet wearing
determination means that processes an image of an imaging
device that images a road, estimates a rider head region
corresponding to a head of a person who rides on a two-
wheel vehicle that travels on the road, compares image
characteristics of the rider head region with image charac-
teristics according to the head at a time when a helmet is
worn or/and at a time when a helmet is not worn, and
determines whether or not the rider wears the helmet.
[0013] The present invention is directed to a program for
causing a computer to execute a process of processing an
image of an imaging device that images a road and estimat-
ing a rider head region corresponding to a head of a person
who rides on a two-wheel vehicle that travels on the road;
and a process of comparing image characteristics of the rider
head region with image characteristics according to the head
at a time when a helmet is worn or/and at a time when a
helmet is not worn and determining whether or not the rider
wears the helmet.

Advantageous Effects of Invention

[0014] According to the present invention, on the basis of
image of the two-wheel vehicle that travels on the road, it
can be detected with high accuracy whether or not the person
who rides on the two-wheel vehicle wears the helmet.

BRIEF DESCRIPTION OF DRAWINGS

[0015] FIG. 1 is a block diagram illustrating a concept of
the present invention.

[0016] FIG. 2 illustrates the present invention.

[0017] FIG. 3 is a block diagram illustrating a two-wheel
vehicle riding person number determination system accord-
ing to an embodiment of the present invention.

[0018] FIG. 4 illustrates an installation location of an
imaging device 1.
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[0019] FIG. 5 illustrates the embodiment of the present
invention.
[0020] FIG. 6 illustrates the embodiment of the present
invention.
[0021] FIG. 7 illustrates the embodiment of the present
invention.
[0022] FIG. 8 illustrates the embodiment of the present
invention.
DESCRIPTION OF EMBODIMENTS
[0023] An embodiment of the present invention will be

described with reference to the accompanying drawings.
[0024] First, a concept of the present invention will be
described. FIG. 1 is a block diagram illustrating the concept
of the present invention. In FIG. 1, a reference numeral 1
denotes an imaging device, and a reference numeral 2
denotes a helmet wearing determination apparatus.

[0025] The imaging device 1 is installed in a predeter-
mined position on a lateral side of a road on which a
two-wheel vehicle travels, and images the two-wheel
vehicle that travels on the road. In addition, the two-wheel
vehicle travels is, for example, motor cycle such as bikes, a
bicycle, etc.

[0026] The helmet wearing determination apparatus 2
processes an image of the imaging device 1 and estimates a
rider head region corresponding to a head of a person who
rides on the two-wheel vehicle that travels on the road.
Further, the helmet wearing determination apparatus 2 com-
pares image characteristics of the rider head region with
image characteristics according to the head at the time when
a helmet is worn or/and at the time when a helmet is not
worn, and determines whether or not a rider wears the
helmet.

[0027] In particular, the present invention is characterized
in that the image characteristics of the head (the entire shape
including the head and a face) at the time when a person
wears a helmet and the image characteristics of the head (the
entire shape including the head and the face) at the time
when a person does not wear a helmet each have unique
image characteristics, and by using the above, the present
invention determines whether or not the person who rides on
the two-wheel vehicle wears the helmet.

[0028] Like a conventional technology, by using the
above-described characteristics, the present invention can
determine whether or not a person who rides on the two-
wheel vehicle wears the helmet, without necessity to rec-
ognize a face of the person who rides on the two-wheel
vehicle.

[0029] Next, operations of the helmet wearing determina-
tion apparatus 2 will be described with reference to FIG. 2.
[0030] As illustrated in FIG. 2, an image in a region in the
upper position of the two-wheel vehicle is first extracted
from the image imaged by the imaging device 1. As an
extraction method, the entire image in which a driver rides
on the two-wheel vehicle is extracted, and then the image in
the region in the range of a predetermined upper position is
taken out from the entire image. Alternatively, from the
entire image in which the driver rides on the two-wheel
vehicle, a vehicle body unit of the two-wheel vehicle may be
specified, and the image in the region in the predetermined
range of the upper vehicle body unit may be extracted.
[0031] Next, the rider head region corresponding to the
head of the person who rides on the two-wheel vehicle is
estimated from the extracted image in the upper region. The
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head of the person is a spherical body, and even if the helmet
is worn, a contour of the head is circular to some extent, and
further, the contour has not a shape in which an edge of the
hump is pointed. When the shapes of the heads estimated to
be the heads of the persons are previously learnt and a
database of the head shapes is made, the rider head region
corresponding to the head of the rider can be specified from
the extracted region.

[0032] Further, the shapes according to the heads of the
persons can be specified from shapes of valley portions of
the image contour in the upper position. In the case where
two persons ride on the two-wheel vehicle, for example, a
peculiar valley portion formed by a line from a head and a
back of a person who rides on a front seat of the two-wheel
vehicle up to arms, a chest, and a head of a person who rides
on a rear seat of the two-wheel vehicle is generated between
the heads. Accordingly, when the peculiar shape of the
valley portion is previously learnt and the database is made,
the rider head region including the head can be specified
from the contour shape in the upper position. Further, two
methods as described above are combined, and thereby
specific accuracy of the rider head region including the head
can be improved more.

[0033] As described above, the rider head region corre-
sponding to the head of the person who rides on the
two-wheel vehicle is estimated.

[0034] Next, the image characteristics of the rider head
region are compared with the image characteristics accord-
ing to the head at the time when the helmet is worn or the
image characteristics according to the head at the time when
the helmet is not worn. The image of the head at the time
when the helmet is worn has peculiar image characteristics.
In a full-face type, jet type, or cap type helmet, for example,
an image from a direction in which a face is imaged has
peculiar characteristics at the time when their helmets are
worn. On the other hand, also the image of the head at the
time when the helmet is not worn has peculiar image
characteristics. To cope with the above, the peculiar image
characteristics of the image of the head at the time when the
helmet is worn and the peculiar image characteristics of the
image of the head at the time when the helmet is not worn
are previously learnt and the database is made. By using the
above database, the image characteristics of the rider head
region are discriminated, and it is determined whether or not
the rider wears the helmet.

[0035] Next, a specific embodiment of the present inven-
tion will be described.

[0036] FIG. 3 is a block diagram illustrating a helmet
wearing determination system according to the embodiment
of the present invention.

[0037] The helmet wearing determination system accord-
ing to the embodiment of the present invention includes the
imaging device 1, the helmet wearing determination appa-
ratus 2, and a reporting device 3.

[0038] The imaging device 1 images the two-wheel
vehicle that travels on a road, and is installed in a position
in which an image in which the above-described rider head
region is easily detected can be imaged.

[0039] Specifically, as illustrated in FIG. 4, in the range
from a front face up to a lateral side (mainly, an obliquely
front side) with respect to a traveling direction of the
two-wheel vehicle, the imaging device 1 is installed in a
position in which the two-wheel vehicle can be imaged. The
helmet includes several types of full-face type, jet type, and
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cap type. Therefore, when the two-wheel vehicle is imaged
from a direction in which a face of the person who rides on
the two-wheel vehicle is imaged, a difference easily shows
up between the case where the helmet is worn and the case
where the helmet is not worn. Further, the imaging device 1
is preferably installed short of a spot in which the two-wheel
vehicle decelerates, such as a traffic intersection, a tempo-
rary stop line, a curve, and a speed bump. The two-wheel
vehicle is imaged short of the spot in which the two-wheel
vehicle decelerates, and thereby an image in which a motion
blur is small is easily acquired. As a result, characteristics
can be easily extracted from the image and accuracy in the
determination whether or not the helmet is worn can be
improved.

[0040] The helmet wearing determination apparatus 2
includes a mobile object detection unit 21, a category
classification unit 22, a vehicle body position detection unit
23, a rider head region estimation unit 24, a helmet wearing
determination unit 25, a category determination dictionary
26, a vehicle body detection dictionary 27, a rider head
region estimation dictionary 28, and a helmet wearing
determination dictionary 29.

[0041] The mobile object detection unit 21 detects a
mobile object that moves in an image from the imaging
device 1. In a method for detecting the mobile object,
various types of methods are conventionally proposed and
an appropriate method may be selected.

[0042] The category classification unit 22 specifies the
two-wheel vehicle (bike) from among the mobile objects by
using the category determination dictionary 26, and supplies
to the vehicle body position detection unit 23 the entire
image of the two-wheel vehicle (bike) that moves. A data-
base of information for specifying the two-wheel vehicle
(bike) is made and registered in the category determination
dictionary 26.

[0043] Specifically, the category classification unit 22
receives detection of the mobile objects from the mobile
object detection unit 21, and classifies categories of the
mobile objects. In the classification of the category of the
mobile object, a size of a search range for discriminating the
category of the mobile objects is previously determined and
a probability that the mobile object is any mobile object
other than the two-wheel vehicle is calculated on the basis
of a characteristic amount in the search range. On the basis
of the above results, any mobile object other than the
two-wheel vehicle is excluded. In the predetermined search
range, for example, characteristics that two circles are
aligned approximately linearly can be used as characteristics
for calculating the probability that the mobile object is any
mobile object other than the two-wheel vehicle. Further,
characteristics of positions of headlights or the number
thereof can be used as characteristics for calculating the
probability that the mobile object is any mobile object other
than the two-wheel vehicle (bike). A characteristic portion of
the image as described above is previously learnt and a
database of the above data is made as the category deter-
mination dictionary 25. Further, by using the category
determination dictionary 25, the category classification unit
22 determines a probability that the detected mobile object
is any mobile object other than the two-wheel vehicle. In the
case where this probability is more than a predetermined
threshold, the category classification unit 22 prevents the
entire image of the mobile object from being supplied to the
vehicle body position detection unit 23. On the other hand,
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in the case where the probability is not more than the
predetermined threshold, the category classification unit 22
supplies the entire image of the detected mobile object to the
vehicle body position detection unit 23. By using the cat-
egory determination dictionary 25, for example, the category
classification unit 22 prevents the entire image of the
detected mobile object that is determined to be any mobile
object other than the two-wheel vehicle with the probability
0t 90% (=a predetermined threshold) from being supplied to
the vehicle body position detection unit 23. On the other
hand, since there is also the possibility that the mobile object
that is determined to be any mobile object other than the
two-wheel vehicle with the possibility of 90% or less, for
example, 85% is the two-wheel vehicle, the category clas-
sification unit 22 supplies the entire image of the mobile
object to the vehicle body position detection unit 23 to
perform a detailed verification.

[0044] On the basis of the entire image of the mobile
object produced from the category classification unit 22, the
vehicle body position detection unit 23 specifies a range
according to the vehicle body unit of the two-wheel vehicle
by using the vehicle body detection dictionary 26. In the
specification of this range, for example, in an example (an
image imaged from the lateral side) of the entire image of
the two-wheel vehicle (bike) illustrated in FIG. 5, for
example, a range in which a length between a front end on
the lateral side of a front wheel and a rear end on the lateral
side of a rear wheel of the two-wheel vehicle is set as a
horizontal width and a length in a longitudinal direction of
the wheel is set as a vertical width is specified as a range of
the vehicle body unit. Further, in an example (an image
imaged from the obliquely front side) of the entire image of
the two-wheel vehicle (bike) illustrated in FIG. 6, a range in
which a length between a front end on the lateral side of the
front wheel and a rear end on the lateral side of the rear
wheel of the two-wheel vehicle is set as a horizontal width,
and that is slightly larger than a width between a front end
on the upper side and a front end on the installation side of
the front wheel and the rear wheel of the two-wheel vehicle
is specified as a range of the vehicle body unit. A wheel
shape and a distance between wheels of the two-wheel
vehicle that is required to be specified are previously learnt
and a database of the above data is made as the vehicle body
detection dictionary 27.

[0045] In addition, only images of the two-wheel vehicle
are not necessarily produced from the category classification
unit 22. Therefore, the vehicle body position detection unit
23 cannot specity the vehicle body unit of the two-wheel
vehicle by using the vehicle body detection dictionary 26 in
some cases. In this case, on the premise that the mobile
object is not the two-wheel vehicle, the mobile object is
excluded from objects of processing.

[0046] From the upper region of the vehicle body specified
by the vehicle body position detection unit 23, the rider head
region estimation unit 24 detects the rider head region
estimated to be the head of the rider. As a detection method,
the contour shape according to the head of the person is
detected from the contour shape of the image in the upper
region of the vehicle body specified by the vehicle body
position detection unit 23, and the predetermined-size region
surrounding the contour shape is detected as the rider head
region. The head of the person is a spherical body and even
if the helmet is worn, a contour shape of the head is circular
to some extent. By using the above characteristics, humped
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shapes having the above-described characteristics of the
head of the person are previously learnt and registered in the
rider head region estimation dictionary 28. In the case where
two persons or more ride on the two-wheel vehicle, a
peculiar valley portion formed by a line from a head and a
back of a person that rides on a front seat of the two-wheel
vehicle up to arms, a chest, and a head of a person that rides
on a rear seat of the two-wheel vehicle is generated between
the heads. Accordingly, when the peculiar shape of the
valley portions is previously learnt and registered in the rider
head region estimation dictionary 28, the rider head region
including the head can be specified from the contour shape
in the upper position. Further, two methods as described
above are combined, and thereby specific accuracy of the
rider head region including the head can be improved more.
[0047] Further, the helmet wearing determination unit 25
compares the image characteristics of the rider head region
with the image characteristics according to the head at the
time when the helmet is worn or the image characteristics
according to the head at the time when the helmet is not
worn, and determines whether or not the rider wears the
helmet.

[0048] Forexample, the image of the head of the rider who
wears a full-face type, jet type, or cap type helmet has
peculiar characteristics as illustrated in FIG. 7. On the other
hand, also the image of the head of the rider at the time when
the helmet is not worn has peculiar characteristics as illus-
trated in FIG. 7. As the peculiar characteristics as described
above, the image of the head has, for example, a character-
istic that a straight line is generated in a form crossing a face
in a relatively upper portion of the central head at the time
when the helmet is worn. Further, as another characteristic,
the image of the head has a characteristic that the head shape
at the time when the helmet is worn is made rounded with
bright clarity, as compared to the head shape at the time
when the helmet is not worn. Further, as another character-
istic, the image of the head has a characteristic that the head
shape at the time when the helmet is worn is fixed through
a time-series, and on the other hand, the head shape at the
time when the helmet is not worn is not fixed when hair
swings in the wind. The image characteristics of the above-
described characteristics are previously learnt by using HOG
characteristics, luminance gradient characteristics (direction
characteristics), CCS characteristics, and Haar like charac-
teristics, and by using Support Vector Machine, Generalized
Learning Vector Quantization, AdaBoost, Real AdaBoost,
and pseudo Bayes identification as a statistical identification
method. Further, the image characteristics are registered in
the helmet wearing determination dictionary 29.

[0049] Further, by using the helmet wearing determination
dictionary 29, the helmet wearing determination unit 25
determines whether the image characteristics of the rider
head region have a resemblance to either of the image
characteristics at the time when the helmet is worn and the
image characteristics at the time when the helmet is not
worn. Further, the helmet wearing determination unit 25
determines on the basis of the above whether or not the
person who rides on the two-wheel vehicle of the image
wears the helmet.

[0050] By using the helmet wearing determination dic-
tionary 29 in which the above-described characteristics are
stored, for example, on the basis of the image characteristics
of the head of the rider head region, in the case where it can
be detected that a straight line is generated in a form crossing
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a face in a relatively upper portion of the central head, it is
determined that the helmet is worn. On the other hand, in the
case where it cannot be detected that a straight line is
generated in a form crossing a face in a relatively upper
portion of the central head, it is determined that the helmet
is not worn.

[0051] By using the helmet wearing determination dic-
tionary 29 in which the above-described characteristics are
stored, on the basis of the image characteristics of the head
of' the rider head region, in the case where it can be detected
that the head shape is made rounded with bright clarity, it is
determined that the helmet is worn. On the other hand, in the
case where it cannot be detected that the head shape is made
rounded with bright clarity, it is determined that the helmet
is not worn.

[0052] Further, by using the helmet wearing determination
dictionary 29 in which the above-described characteristics
are stored, on the basis of the image characteristics of the
head of the rider head region, in the case where it can be
detected that a change in a time-series is fixed, it is deter-
mined that the helmet is worn. On the other hand, in the case
where it cannot be detected that a change in time-series is
fixed, it is determined that the helmet is not worn.

[0053] The reporting device 3 has a display unit 30 that
displays the image of the imaging device 1, and reports
determination results of the helmet wearing determination
unit 25 to a monitor.

[0054] The reporting device 3 receives the determination
results of the helmet wearing determination unit 25, coor-
dinates of the region surrounding the rider and the two-
wheel vehicle body from the vehicle body position detection
unit 23, and coordinates of the rider head region from the
rider head region estimation unit 24. Further, as illustrated in
FIG. 8, the image of the imaging device 1 is displayed on the
display unit 30, and at the same time, in the case where the
determination results of the helmet wearing determination
unit 25 are that the rider does not wear the helmet, a graphic
enclosing a region including at least the two-wheel vehicle
body and the rider head is displayed on the image and a
graphic enclosing the rider head region is displayed thereon.
[0055] Further, the characteristics of the rider (for
example, a driver) may be displayed to be easily understood
(for example, enlarged). Examples of the characteristics of
the rider (for example, the driver) include a face, clothes, a
bicycle (a color, a type of bicycles, conversion, etc.), and the
like. By using a technology of facial recognition or object
recognition, the above characteristics are recognized from
the image, the recognized portion is segmented from the
image, and the segmented image is largely displayed sepa-
rately from the image as illustrated in FIG. 8 (for example,
a face of the driver is largely displayed). Through the above
display, the characteristics of the rider (for example, the
driver) can be grasped.

[0056] Further, in combination with a person collation
system or an object collation system, the above-described
recognized characteristics (for example, a face, clothes, a
color of bicycles, a type of bicycles, conversion, etc.) may
be collated with information about the person collation
system or information about the object collation system, and
collation results may be displayed. Examples of the collation
results include information about criminal records, a maker
of clothes, a type of bicycles/conversion contents, and the
like. Through the above configuration, the reporting device
3 can be also used for prevention or exposure of criminals.
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[0057] According to the present embodiment configured
as described above, it can be determined whether or not the
person who rides on the two-wheel vehicle wears the helmet,
without necessity to recognize a face of the person who rides
on the two-wheel vehicle.

[0058] Further, in the case where the person who rides on
the two-wheel vehicle does not wear the helmet, the two-
wheel vehicle and the head on which the helmet is not worn
are displayed so as to be recognized, and therefore aware-
ness of the monitor can be promoted.

[0059] Further, in the two-wheel vehicle riding person
number determination apparatus 2, the helmet wearing
determination unit 25 may include an infrared detection unit
(not illustrated). The infrared detection unit may be, for
example, an infrared sensor. On the basis of detection results
of infrared rays from the infrared detection unit, for
example, the helmet wearing determination unit 25 may
determine whether or not the helmet is worn. Alternatively,
the helmet wearing determination unit 25 may impose a
weight on comparison results of the above-described image
characteristics on the basis of the detection results of infra-
red rays, and determine whether or not the helmet is worn.
By including the infrared detection unit, the helmet wearing
determination unit 25 can determine with higher accuracy
whether or not the helmet is worn.

[0060] In the embodiment as described above, the two-
wheel vehicle riding person number determination apparatus
2 is configured by hardware, and can be configured also by
programs for making an information processing device
execute the above-described operations. In this case, a
processor that is operated by programs stored in a program
memory implements functions and/or operations similar to
those in the embodiments described above. Moreover, only
part of functions of the embodiments described above may
be implemented by a computer program.

[0061] Further, in the embodiment as described above, a
determination object is described as the two-wheel vehicle.
Further, when the head of the person can be detected, the
determination object is not limited to the two-wheel vehicle.
Of course, the present invention is applicable also to a
one-wheel vehicle, a three-wheel vehicle, and others.
[0062] Moreover, part or all of the preceding embodiments
may be described as in the following Supplementary Notes,
although not limited thereto.

[0063] [Supplementary Note 1]

[0064] A helmet wearing determination system compris-
ing:

[0065] an imaging means that is installed in a predeter-

mined position and images a two-wheel vehicle that travels
on a road; and

[0066] a helmet wearing determination means that pro-
cesses an image imaged by the imaging means, estimates a
rider head region corresponding to a head of a person who
rides on the two-wheel vehicle that travels on the road,
compares image characteristics of the rider head region with
image characteristics according to the head at a time when
a helmet is worn or/and at a time when a helmet is not worn,
and determines whether or not the rider wears the helmet.
[0067] [Supplementary Note 2]

[0068] The helmet wearing determination system accord-
ing to Supplementary Note 1, wherein

[0069] the helmet wearing determination means compares
the image characteristics of the rider head region with the
image characteristics that are previously learnt and stored,
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according to the head at the time when the helmet is worn
or/and at the time when the helmet is not worn, and
determines whether or not the rider wears the helmet.
[0070] [Supplementary Note 3]
[0071] The helmet wearing determination system accord-
ing to Supplementary Note 1 or 2, wherein
[0072] the rider head region estimation means specifies a
position of the two-wheel vehicle from the image, and
estimates the rider head region from the image region in an
upper position of the specified two-wheel vehicle.
[0073] [Supplementary Note 4]
[0074] The helmet wearing determination system accord-
ing to any one of Supplementary Notes 1 to 3, further
comprising a reporting means that reports determination
results of the helmet wearing determination means.
[0075] [Supplementary Note 5]
[0076] The helmet wearing determination system accord-
ing to Supplementary Note 4, wherein
[0077] when the determination results of the helmet wear-
ing determination means are that the helmet is not worn, the
reporting means reports the determination results.
[0078] [Supplementary Note]6
[0079] The helmet wearing determination system accord-
ing to Supplementary Note 5, wherein
[0080] the reporting means has a display means that
displays the image, and
[0081] displays a graphic enclosing a region including
at least a two-wheel vehicle body and the rider head
specified by the rider head region estimation means on
the image when the determination results of the helmet
wearing determination means are that the helmet is not
worn.
[0082] [Supplementary Note 7]
[0083] The helmet wearing determination system accord-
ing to any one of Supplementary Notes 1 to 6, wherein
[0084] the imaging means is installed in a position in
which the two-wheel vehicle can be imaged in a range from
an obliquely front side up to a lateral side with respect to a
traveling direction of the two-wheel vehicle.
[0085] [Supplementary Note 8]
[0086] The helmet wearing determination system accord-
ing to any one of Supplementary Notes 1 to 7, wherein
[0087] the imaging means is installed short of a spot in
which the two-wheel vehicle decelerates.
[0088] [Supplementary Note 9]
[0089] A helmet wearing determination method, compris-
ing the steps of:
[0090] processing an image of a imaging device that
images a road, estimating a rider head region corresponding
to a head of a person who rides on a two-wheel vehicle that
travels on the road, comparing image characteristics
extracted from the rider head region with image character-
istics according to the head at a time when a helmet is worn
or/and at a time when a helmet is not worn, and determining
whether or not the rider wears the helmet.
[0091] [Supplementary Note 10]
[0092] The helmet wearing determination method accord-
ing to Supplementary Note 9, wherein
[0093] the image characteristics according to the head at
the time when the helmet is worn or/and at the time when the
helmet is not worn are previously learnt.
[0094] [Supplementary Note 11]
[0095] The helmet wearing determination method accord-
ing to Supplementary Note 9 or 10, wherein



US 2016/0292520 Al

[0096] a position of the two-wheel vehicle from the image
is specified, and

[0097] the rider head region is estimated from the image
region in an upper position of the specified two-wheel
vehicle.

[0098] [Supplementary Note 12]

[0099] The helmet wearing determination method accord-
ing to any one of Supplementary Notes 9 to 11, further
comprising the step of reporting the determination results.
[0100] [Supplementary Note 13]

[0101] The helmet wearing determination method accord-
ing to Supplementary Note 12, wherein

[0102] when the determination results are that the helmet
is not worn, the determination results are reported.

[0103] [Supplementary Note 14]

[0104] The helmet wearing determination method accord-
ing to Supplementary Note 13, wherein

[0105] when the determination results are that the helmet
is not worn, a graphic enclosing a region including at least
the two-wheel vehicle body and the rider head is displayed
on the image and the determination results are reported.
[0106] [Supplementary Note 15]

[0107] The helmet wearing determination method accord-
ing to any one of Supplementary Notes 9 to 14, wherein
[0108] the two-wheel vehicle is imaged in a range from an
obliquely front side up to a lateral side with respect to a
traveling direction of the two-wheel vehicle.

[0109] [Supplementary Note 16]

[0110] The helmet wearing determination method accord-
ing to Supplementary Note 15, wherein

[0111] the two-wheel vehicle is imaged short of a spot in
which the two-wheel vehicle decelerates.

[0112] [Supplementary Note 17]

[0113] A helmet wearing determination apparatus, com-
prising:

[0114] a helmet wearing determination means that pro-

cesses an image of a imaging device that images a road,
estimates a rider head region corresponding to a head of a
person who rides on a two-wheel vehicle that travels on the
road, compares image characteristics of the rider head region
with image characteristics according to the head at a time
when a helmet is worn or/and at a time when a helmet is not
worn, and determines whether or not the rider wears the
helmet.

[0115] [Supplementary Note 18]

[0116] A program for causing a computer to execute: a
process of processing an image of an imaging device that
images a road and estimating a rider head region corre-
sponding to a head of a person who rides on a two-wheel
vehicle that travels on the road; and

[0117] a process of comparing image characteristics of the
rider head region with image characteristics according to the
head at a time when a helmet is worn or/and at a time when
a helmet is not worn and determining whether or not the
rider wears the helmet.

[0118] Each embodiment as described above is a mere
preferable embodiment of the present invention and thus the
present invention will not be limited only to the embodi-
ment. It is possible to carry out the present invention with
various changes and modifications without departing from
the spirit and scope of the invention.
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[0119] The present application claims priority based on
Japanese Patent Application No. 2013-239598 filed on Nov.
20, 2013, disclosure of which is incorporated herein in its
entirety.

REFERENCE SIGNS LIST

[0120] 1 Imaging device

[0121] 2 Helmet wearing determination apparatus
[0122] 3 Reporting device

[0123] 21 Mobile object detection unit

[0124] 22 Category classification unit

[0125] 23 Vehicle body position detection unit
[0126] 24 Rider head region estimation unit
[0127] 25 Helmet wearing determination unit
[0128] 26 Category determination dictionary
[0129] 27 Vehicle body detection dictionary
[0130] 28 Rider head region estimation dictionary
[0131] 29 Helmet wearing determination dictionary
[0132] 30 Display unit

1. A helmet wearing determination system comprising:

an imaging sensor that is installed in a predetermined

position and images a two-wheel vehicle that travels on
a road,

at least one processor, and

a memory coupled to the at least one processor;

wherein the at least one processor is configured to imple-

ment

a helmet wearing determination unit that processes an

image imaged by the imaging sensor, estimates a rider
head region corresponding to a head of a person who
rides on the two-wheel vehicle that travels on the road,
compares image characteristics of the rider head region
with image characteristics according to the head at a
time when a helmet is worn or/and at a time when a
helmet is not worn, and determines whether or not the
rider wears the helmet.

2. The helmet wearing determination system according to
claim 1, wherein

the helmet wearing determination unit compares the

image characteristics of the rider head region with the
image characteristics that are previously learnt and
stored, according to the head at the time when the
helmet is worn or/and at the time when the helmet is not
worn, and determines whether or not the rider wears the
helmet.

3. The helmet wearing determination system according to
claim 1, wherein

the rider head region estimation unit specifies a position

of the two-wheel vehicle from the image, and estimates
the rider head region from the image region in an upper
position of the specified two-wheel vehicle.

4. The helmet wearing determination system according to
claim 1, further comprising a reporting unit that reports
determination results of the helmet wearing determination
unit.

5. The helmet wearing determination system according to
claim 4, wherein

when the determination results of the helmet wearing

determination unit are that the helmet is not worn, the
reporting unit reports the determination results.

6. The helmet wearing determination system according to
claim 5, wherein

the reporting unit has a display that displays the image,

and
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displays a graphic enclosing a region including at least a
two-wheel vehicle body and the rider head specified by
the rider head region estimation unit on the image when
the determination results of the helmet wearing deter-
mination unit are that the helmet is not worn.

7. The helmet wearing determination system according to

claim 1, wherein

the imaging sensor is installed in a position in which the
two-wheel vehicle can be imaged in a range from an
obliquely front side up to a lateral side with respect to
a traveling direction of the two-wheel vehicle.

8. The helmet wearing determination system according to

claim 1, wherein

the imaging sensor is installed short of a spot in which the
two-wheel vehicle decelerates.

9. A helmet wearing determination method, comprising

the steps of:

processing an image of a imaging device that images a
road, estimating a rider head region corresponding to a
head of a person who rides on a two-wheel vehicle that
travels on the road, comparing image characteristics
extracted from the rider head region with image char-
acteristics according to the head at a time when a
helmet is worn or/and at a time when a helmet is not
worn, and determining whether or not the rider wears
the helmet.

10. The helmet wearing determination method according

to claim 9, wherein

the image characteristics according to the head at the time
when the helmet is worn or/and at the time when the
helmet is not worn are previously learnt.

11. The helmet wearing determination method according

to claim 9, wherein

a position of the two-wheel vehicle from the image is
specified, and

the rider head region is estimated from the image region
in an upper position of the specified two-wheel vehicle.
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12. The helmet wearing determination method according
to claim 9, further comprising the step of reporting the
determination results.

13. The helmet wearing determination method according
to claim 12, wherein

when the determination results are that the helmet is not

worn, the determination results are reported.

14. The helmet wearing determination method according
to claim 13, wherein

when the determination results are that the helmet is not

worn, a graphic enclosing a region including at least the
two-wheel vehicle body and the rider head is displayed
on the image and the determination results are reported.

15. The helmet wearing determination method according
to claim 9, wherein

the two-wheel vehicle is imaged in a range from an

obliquely front side up to a lateral side with respect to
a traveling direction of the two-wheel vehicle.

16. The helmet wearing determination method according
to claim 15, wherein

the two-wheel vehicle is imaged short of a spot in which

the two-wheel vehicle decelerates.

17. A helmet wearing determination apparatus, compris-
ing:

at least one processor, and

a memory coupled to the at least one processor;

wherein the at least one processor is configured to imple-

ment

a helmet wearing determination unit that processes an

image of a imaging device that images a road, estimates
a rider head region corresponding to a head of a person
who rides on a two-wheel vehicle that travels on the
road, compares image characteristics of the rider head
region with image characteristics according to the head
at a time when a helmet is worn or/and at a time when
a helmet is not worn, and determines whether or not the
rider wears the helmet.

18. (canceled)



