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vehicles at risk of a car accident in a high-risk accident area. The method comprises
fusing a motion sensing device on the surface of a road in one moving direction at the
high risk- area, wherein the motion sensing device comprising four detection bars op -
erable to detect a passing vehicle based light intensity change detected through the de-
tection bars; acquiring timing information of the passing vehicle passing through each
of the four detection bar of the motion-sensing device to interpret velocities and accel-
erations of the passing vehicle; determining a potential road-accident hazard based on
the interpreted velocities and accelerations of the moving vehicle; providing a warning
signal for an opposing moving direction when the potential road-accident hazard is
determined; and storing the timing information acquired and interpreted in a database
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An Apparatus And Method For Road Accident Risk Reduction

Field of the Invention

{0001] The present invention relates to an apparatus and method for detecting
vehicles so that the risk-level of car accident can be reduced. In particular, the vehicles
5 can be detected when low visibility on the road is encountered or provide warnings

when vehicles are traveling out-of-lane.
Background

[0002] Accidents often occur on the roads when vehicles are speeding.
However, there are situations in countries with road conditions that are not optimal
10 for the safety of its users. Accidents may also occur in areas where the roads are
winding or on the steep roads, common in the countryside. Such high accident rates
in these areas arise as visibility tends to be blocked by the natural terrains (on sloppy
roads), or the topology of the roads. These areas may be commonly regarded as high-

risk accident areas.

15  [0003) One such situation may occur in an area with an uphill and downhill
road. A vehicle travelling uphill may not be able to see another vehicle travelling on
the opposite direction. on the other side of the hill. Vehicles from each opposing side
of the road are given very little time when they see each other. increasing risk for
accidents to occur. This is especially so at times when either or both vehicles are

20 travelling at high speeds.
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[0004] There are also situations on the roads when vehicles tend to travel out
of their designated lane. One such scenario could occur on roads with only two lanes.
one lane for each direction designated for the vehicles to travel. A vehicle may travel
out of its designated lane, into the lane designated for vehicles travelling in the
opposite direction. The vehicle that travels out of its designated lane, unknown about
the possible incoming vehicle travelling in the opposite direction, increases the risk

of causing an accident to occur.

[0005)] Therefore, high accident rates increase the need for early detection or
preventions for such situations or scenarios to occur, some of which that has been
given above are only for exemplary purposes. Early detection or preventions allow
ample reaction time for vehicle users traveling in such high-risk accident areas.
Current method commonly used in such areas. provides a mirror placed strategically
on the roadsides of the high-risk accident area tend to serve little purpose as drivers
of the vehicles tend to receive warnings at short distances from the mirror. As such,

drivers may not have ample reaction time to avoid possible accidents from occurring.

Suminary

[0006} In one aspect of the present invention. there is provided a method for
monitoring and detecting vehicles at risk of a car accident in a high-risk accident area.
The method comprises fusing a motion-sensing device on the surface of a road in one
moving direction at the high risk-area, wherein the motion-sensing device comprising
four detection bars operable to detect a passing vehicle based on the light intensity
change detected through the detection bars: acquiring timing information of the passing

vehicle passing through each of the four detection bar of the motion-sensing device to
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interpret velocities and accelerations of the passing vehicle; determining a potential
road-accident hazard based on the interpreted velocities and accelerations of the
moving vehicle; and providing a warning signal for an opposing moving direction
when the potential road-accident hazard is determined; and storing the timing
5 information acquired and interpreted in a database of a microcontroller of the motion

sensing device.

[0007] In one embodiment, the method further comprises setting a reference
reading for each of the four detection bars, wherein each of the reference reading
corresponding to each of the four detection bars is changed dynamically accordingly
10 according to luminance condition surrounding the motion-sensing device. The
reference reading maybe compared against a light intensity digital reading of each of
the detection elements arranged in line of each of the comresponding detection bars,
when the each of the light intensity digital reading is lower than the reference reading
of the corresponding detection bar. an instant timing is recorded as the timing

15  information of the corresponding detection bar.

[0008] In another embodiment, the four detection bars are each fused separately

at a known distance apart on the surface of the road.

[0009] Possibly, the method may further comprises determining a width of the
passing vehicle through an array of detection elements forming each of the detection
20 bar, wherein the width is determined based on the number of detection elements
experiencing the change of light intensity. The method may further comprise

determining if the passing vehicle is moving out-of-lane, wherein when the number of
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detection elements is experiencing the change in light intensity decreases or increases

when compared to the other detection bars.

[0010] Further, the motion-sensing device maybe installed on the road surface

leading the respective warning signal provided for an approaching moving vehicle.

5 [0011) Yet, the warning signal may also be provided faces the approaching

moving vehicle, allowing ample time for the approaching vehicle to react.

Brief Description of the Drawings

[0012) This invention will be described by way of non-limiting embodiments of

the present invention, with reference to the accompanying drawings, in which:

10  [0013) FIG. 1 illustrates the process flow of a Road Accident Risk Reduction

(RARR) method according to one embodiment of the present invention;

[0014] FIG. 2A illustrates an operation flow of a motion-sensing device
adapted for the RARR method of FIG. 1 according to one embodiment of the present

invention;

15 [0015] FIG. 2B illustrates a flow chart of a derivation process in the

microcontroller of the motion-sensing device;

[0016]) FIG. 3B illustrates one possible scenario of a vehicle detected traveling

at constant velocity:

10017] FIG. 3C illustrates one possible scenario of a vehicle detected traveling

20 atincreasing velocity (acceleration):
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5
[0o18] FIG. 3D illustrates one possible scenario of a vehicle detected traveling
at decreasing velocity (deceleration):
[0019] FIG. 3E illustrates a histogram of the velocity and acceleration

information tabulated based on the timing information attained as shown in FIG. 3B-

5 3D:

[0020] FIG. 4A illustrates an example of a scenario with the apparatus installed

in one high-risk accident area: and

[0021] FIG. 4B illustrates an example of a scenario with the apparatus installed

in another high-risk accident area.

10 Detailed Description

[0022] The following descriptions of a number of specific and alternative
embodiments are provided to understand the inventive features of the present invention.
It shall be apparent to one skilled in the art, however that this invention may be
practiced without such specific details. Some of the details may not be described in
15 length so as to not obscure the invention. For ease of reference, common reference
numerals will be used throughout the figures when referring to same or similar features

common to the figures.

[0023] FIG. 1 illustrates the process flow of a Road Accident Risk Reduction
(RARR) method 100 according to one embodiment of the present invention. The
20 RARR method 100 comprises acquiring and interpreting timing information of a
moving vehicle and detects if the vehicle is traveling out-of-lane at step 101

determining if the moving vehicle is in potential road-accident hazard at step 102;
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providing a warning signal with an aid of a traffic light 104 at step 103: storing the

timing information in the database of a microcontroller 105 at step 106.

[0024) Still referring to FIG. 1, the RARR 100 is typically utilized in areas
with common accident occurrences, or high-risk accident areas. Such high-risk
5 accident areas may be one with low visibility on roads over a hill where vehicles
from the opposing side at the either side of the hill or sharp bend and are only visible
at very close distance from each vehicle, or when vehicles travel along the opposing
direction lane. The RARR method 100 starts monitoring all passing vehicles as it
traveling along the areas under monitored. Each vehicle traveling along the area is
10 time-tagged. The RARR method 100 acquires and interprets the timing information
of the vehicle as well as detecting if the vehicle is traveling out-of-lane through a
motion-sensing device. The acquiring and interpreting of the timing information of
the vehicle is processed with the motion-sensing device. The timing information may
include the vehicles’ velocity and acceleration. The motion-sensing device is also

15  adapted to detect if the passing vehicle is traveling out-of-lane.

[0025] Based on the timing information attained at step 101, the RARR
method 100 further determines if the vehicle is a potential road-accident hazard at
step 102. The potential road-accident hazards may include vehicles traveling at high
speeds (based on its velocity or acceleration acquired), and the vehicle is traveling
20 out-of-lane. Such low visibility may be due to the natural terrain of the road (uphill
and downhill) or in areas with sharp winding roads. There have been cases where
vehicles travel on the wrong lane, thereby resulting in accidents with collisions into

oncoming vehicles.
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{0026] When a potential road-accident hazard is determined at the step 102, a
warning signal will be provided/activated at the step 103 to vehicles with an aid of
the traffic light 104, for example. The traffic light 104 may provide a red light and/or
triggers a sound alarm, such as a siren to warn the oncoming vehicles from the
5 opposing side if the potential road-accident hazard is determined at the step 102. If
there is no potential road-accident hazard determined at the step 102, the traffic light
104 remains green. At step 106, the timing information is stored on the motion-
sensing device whether a potential road-accident hazard at step 103. After storing the
timing information. the RARR method 100 ends at step 111 till another vehicle

10  comes along the same area and the RARR method 100 starts again.

[0o27] FIG. 2A illustrates an operation flow of a motion-sensing device 200
adapted for the RARR method 100 of FIG. 1 according to one embodiment of the
present invention. The motion-sensing device 200 comprises a detector 201 and a
microcontroller 202. It is desired that the detector 201 is fused on the road on-site for
15  the necessary detection and is able to derive at least the speed, the acceleration and the
width of the vehicle. It is also desired that the motion-sensing device 200 is able to

detect when the vehicle is travelling out-of-lane.

[0028) Still referring to FIG. 2, the detector 201 comprises a plurality of
detection bars 203 to detect passing vehicles. The example given in the present
20 invention comprises four detection bars 203 aligned in parallel and placed within a
metal frame 204. The four detection bars 203 are arranged separately at a known distant
apart. Each of the detection bar 203 is further made up of a plurality of detection

elements 205 arranged in line. The detection elements 205 may be any type of sensing
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elements that may be light sensitive, pressure sensitive or proximity sensitive. The type
of sensing element desired might be light sensitive elements, which detects a change in
light intensity. The change in light intensity may occur as an object is passing through,
causing a change in the intensity level of light detected from the detection elements
§  205. The detector 201 is designed to fuse on the surface of the roads to be monitored,
detecting vehicles once it passes through the detector 201. It is desired that the
detection bar 203, which comprises the plurality of detection elements 208, be made up
of a flexible material. It allows modification in its shape to accord to the conditions of
the road. The conditions of the road includes roads that are curvature or uneven. just to

10 name a few.

[0029] Still referring to FIG. 2A. as a vehicle passes through the detector 201
fused on the road. each of the detection element 205 functions independently and
experiences a change in light intensity as the vehicle shades the area above the
detection element 205. From each of the detection bar 203 in the detector 201, the
15 change in the light intensity of each detection element 205 is converted into an
electrical signal via a voltage converter at step 206. The voltage converter further
quantizes the electrical signal into a series of digital readings at step 207. The digital
readings from each of the detection bar 203 are stored at step 208 for further
processing. The steps 206-208 are carried out for each detection bar 203, and the digital
20 readings are collectively processed at step 209 to determine the velocity, acceleration

and the width of the passing vehicle.

[0030] FIG. 2B illustrates a flow chart of a derivation process 209 in the

microcontroller 202 of the motion-sensing device 200. The derivation process 209
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begins at stage 210 once the motion-sensing device 200 is installed onto the desired
road or area. At stage 211, a valid-size detection of a vehicle travelling along the area
and a time-out parameter is preset in the microcontroller 202. The valid-size detection
provides the approximate width of an average vehicle. The valid-size detection
5 eliminates the possibilities of non-vehicle objects passing through the motion-sensing
device 200. The time-out parameter is provided in the derivation process 209 to ensure
that each consecutively placed detector bar 203 in the motion-sensing device detects an
event (or a passing vehicle) successively. The time-out parameter eliminates the
possibilities of storing timing information when not all the four detection bars 203
10  detect a passing vehicle. Once the valid-size detection and the time-out parameter is
preset, the motion-sensing device 200 is in the state of detecting passing vehicles and
determines the velocity, acceleration and the width of the passing vehicles. At step 212,
the light signals received by the detection elements 205 are converted to a voltage
reading. At the step 213, the voltage readings are the quantized to digital reading in a

15  series of readings. At step 214, these readings are stored.

[0031] At step 212, the light signals received by detection elements 205, i.e.
the light intensity. are converted to voltage readings. Such analogue readings are
quantized or digitized into digital readings in order to be readable by the
microcontroller 202. The digital reading refers to a digitized signal or digital
20 representation of the light signal detected from the detection elements 205. In one
example. an 8-bit digital reading may present the light intensity reading in 2® levels or
256 levels from 0 to 255, wherein 0 represents the darkest black and 255 represents the
lightest white of the light intensity. The digital readings from the detection elements

205 of each detection bar 203 at a specific timing are averaged out and set as a
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reference reading. The reference reading will be set/updated at the specific timing as
the user has defined it. This allows the reference reading to be automatically set
dynamically as the luminance of the environment in which the motion-sensing device
200 is fused on changes during the day. Therefore. the reference reading set/updated
due to the luminance of the environment throughout the day is used throughout the
derivation process 209 when the detector 201 detects a passing vehicle. The reference
reading does not change during the detection of the passing vehicle. The corresponding
reference reading for each detection bar 203 will be compared with the digital readings
attained from each of the detection elements 205 arranged in line according to each of

the four detection bars 203.

[0032] At stage 215, the first detector bar 203 detects an event or a passing
vehicle. At stage 216, the microcontroller 202 checks if the digital reading attained
from each of the detection elements 205 in the first detector bar 203 is lower than the
reference reading of the first detector bar 203. When the digital readings of each of
the detection elements 205 are lower than the reference reading of the first detector
bar 203. it signifies that an object has passed through the first detection bar 203, and
accordingly a time ¢, indicating the instant time when the object passes through the
first detection bar 203, is recorded and stored at stage 217. Otherwise. the derivation
process 209 returns to stage 215 and for another event or motion to be detected first
by the first detector bar 203. After the time 7 is set, at stage 218, the second detector
bar 203 checks if the event or motion is detected within the time-out parameter that
has been set in stage 211. If the event is detected within the time-out parameter by
the second detector bar 203, the digital readings from each of the detection elements

205 on the second detection bar 203 is checked if it is lower than the corresponding
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reference reading of the second detection bar 203 at stage 219. Otherwise. the
derivation process returns to stage 215 and for another event to be detected by the

first detector bar 203. Similarly, at stage 219, if the digital reading is lower than the
reference reading of the corresponding second detector bar 203, a time #:is recorded

5  and stored at stage 220, else the derivation process 209 returns to the stage 215 and
begins when the first detector bar 203 detects an event. At stage 221, the third
detector bar 203 check if the event or motion is detected within the time-out
parameter that has been set in stage 211. If the event is detected within the time-out
parameter in the third detector bar 203, the digital readings from each of the

10  detection elements 205 on the third detection bar 203 is checked if it is lower than
the reference reading of the corresponding reference reading of the third detector bar

203 at stage 222. Otherwise, the derivation process returns to stage 215 and for
another event to be detected by the first detector bar 203. Similarly, at stage 222, if

the digital readings from each of the detection elements 205 on the third detection

15  bar 203 is lower than the reference reading. a time f3is recorded and stored at stage
223, else the derivation process 209 returns to the stage 215 and for another event to

be detected. The derivation process 209 continues consecutively from stage 215 to
stage 223 accordingly. At stage 224, the forth detector bar 203 checks if the event or
motion is detected within the time-out parameter that has been set in stage 211. If the

20 event is detected within the time-out parameter in the forth detector bar 203, the
digital readings from each of the detection elements 205 on the forth detection bar

203 is checked if it is lower than the reference reading off the corresponding forth
detection bar 203 at stage 225. Otherwise, the derivation process returns to stage 2185.

Similarly, if the digital readings from each of the detection elements 205 on the forth
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detection bar 203 is lower than the reference reading of the corresponding forth
detection bar 203, a time as t4is recorded and stored at stage 226, else the derivation
process 209 returns to the stage. The derivation process 209 continues consecutively
from stage 215 to stage 226 accordingly. As mentioned in FIG. 2A. only four of the
5 detection bars 203 are utilized in the detector 201. Therefore, after stage 226, the
recorded and stored readings for each detector bars 203 detecting the passing vehicle

are ty, 12, 13, and t4.

[0033] Still referring to the FIG. 2B, at stage 227, the size of the vehicle
detected is validated and checked against the valid-size detection that have been
10  preset in stage 211. For an example, when the preset valid-size detection requires at
least 25%-30%, for example, of the detection elements 205 on each of the detection
bar 203 to experience a change in light intensity. the passing objects that triggered
lesser (than 25%-30%) of the detection elements 205 will be disregarded. When the
number of detection elements 205 experiencing the change in the light intensity
15  decreases or increases drastically when compared to the other detection bar 203, the
derivation process 209 may also derive that the vehicle is potentially traveling out of
its lane. At stage 228, determines if the vehicle is traveling out of its lane. and

acquires time readings as detected from each detection bar 203.

[0034)] FIG. 3A-3F illustrates a velocity derivation process 300 based on the
20 time readings attained and stored in the microcontroller 202 as shown in FIG. 2B.
The time readings (¢;. ;. t;. and t4) acquired and stored on the microcontroller 202 is
plotted as a pulse 301 detected from each detection bar 203 on a graph 302 The pulse

301 detected aids in representing the time readings that may be used to derive the
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timing information. The timing information comprises velocity and acceleration
information. The derivation of the velocity and acceleration information relies on the
time readings attained and the known distances between each of the consecutive

detection bars 203.

5 [0035] When the vehicle passes through the detection bar 203, the graph 302
shows the pulse 301 of the time reading. of the time tagged with the vehicle. The
pulse 301 is only detected and plotted on the graph 302 when the detection bar 203
of the detector 201 detects a change in the light level intensity. The pulse 301
detected will be subjected to the plurality of detection bar 203 attached in the metal

10 frame 204 of the detector 201. In the present invention, only four detection bars 203

are utilized, hence only four pulses 301 will be detected and plotted.

{0036] Still referring to FIG. 3A, the four different time readings taken., ), £..
t; and t4 derived in FIG. 2B is represented along four individual lines. The pulse 301
is alike the shape of a square-wave. Prior to deriving the timing information, the time
15  interval between two consecutive time readings has to be computed. The 1% time
interval is computed by taking the difference of ¢; and , as shown by an arrow 303,
the 2* time interval is computed by taking the difference of ¢, and 7; as shown by an
arrow 304 and lastly, the 3™ time interval is computed by taking the difference of #;
and t; as shown by an arrow 305. Similarly, the difference between the 1* time
20 interval and 2™ time interval is first computed as shown by an arrow 306, and the
difference between the 2™ time interval and 3™ time interval is computed as shown
by an arrow 307. The derivation of the various time intervals and differences as

shown by the arrows 303-307 will be used to derive the timing information required.
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{0037] FIG. 3B illustrates one possible scenario of a vehicle detected
traveling at constant velocity. The timing information is tabulated based on the time
readings attained accordingly. The graph 302 of the vehicle traveling in constant
velocity will have equal 1% time interval (arrow 303), as with the 2™ time interval
5 (arrow 304) and 3™ time interval (arrow 305). This means that arrows 303-305
represented will have equal lengths. Similarly, the arrows 306-307 representing the
difference between the 1% time interval and 2™ time, and the difference between the

2™ time interval and 3™ time interval, will have equal lengths.

[0038]} FIG. 3C illustrates one possible scenario of a vehicle detected
10 traveling at increasing velocity (acceleration). Similarly. the timing information is
tabulated based on the time readings attained. The graph 302 of the vehicle traveling
in increasing velocity with arrows 303-305 representing the 1% time interval, the 2™
time interval and the 3 time interval shows consecutively decreasing lengths in the
arrows. This means that the time taken for the vehicle to pass through two
15  consecutive detection bars 203 decreases accordingly. or rather, the vehicle takes an
increasingly shorter time to pass through each detection bar 203. Similarly. the
arrows 306-307 representing the difference between the 1¥ time interval and 2™

zﬂd

time, and the difference between the time interval and 3™ time interval, will also

be decreasing consecutively in the lengths.

20 [0039] FIG. 3D illustrates one possible scenario of a vehicle detected
traveling at decreasing velocity (deceleration). The timing information is tabulated
based on the time readings attained. The graph 302 of the vehicle traveling in

decreasing velocity with arrows 303-305 representing the 1% time interval, the 2™
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time interval and the 3" time interval shows consecutively increasing lengths in the
arrows. This means that the time taken for the vehicle to pass through two
consecutive detection bars 203 increases accordingly. or rather, the vehicle takes an
increasingly longer time to pass through each detection bar 203. Similarly, the
5 arrows 303-307 representing the difference between the 1¥ time interval and 2™
time. and the difference between the 2 time interval and 3™ time interval, will also

be increasing consecutively in the lengths.

[0040] FIG. 3E illustrates a histogram of the velocity and acceleration
information tabulated based on the timing information attained as shown in FIG. 3B-
10  3D. The corresponding reciprocal of the time intervals calculated as shown by
arrows 303-305 in FIG. 3B-3D are calculated and then plotted on the histogram at
stage 308. The corresponding reciprocal of the difference in time intervals calculated
as shown by the arrows 306-307 are calculated and plotted on the histogram at stage
309. Stages 308-309 provides the histogram to show the velocity and acceleration

15 information.

{0041] Still referring to FIG. 3E. based on the corresponding reciprocal of
the timing information attained at stage 308 and stage 309, a graph A 310 is a graph
based on the timing information attained in FIG. 3B, with a vehicle traveling across
the detector 201 with constant time intervals or constant velocity. The histogram
20  plots the reciprocals of the 1* time interval, the 2™ time interval and the 3" time
interval as shown by the three bar graphs (arrow 303-305 as shown in FIG. 3B). At
stage 309, the histogram plots the reciprocals of the difference between the 1* and

2™ time interval. and the difference between the 2 and 3™ time interval as shown by
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the two bar graphs (arrow 306-307 as shown in FIG. 3B). Similarly. a graph B 311 is
a graph based on the timing information attained in FIG. 3C, with a vehicle traveling
across the detector 201 with decreasing time intervals or increasing velocity
(acceleration). The reciprocals of the following decreasing time intervals are then
5 calculated and shown as increasing in the corresponding stage 308 and stage 309. A
graph C 312 is a graph based on the timing information attained in FIG. 3D, with a
vehicle traveling across the detector 201 with increasing time intervals or decreasing
velocity (deceleration). Accordingly, the corresponding reciprocals of the increasing
time intervals will be calculated and shown as decreasing during the stage 308 and

10  stage 309.

[0042] Still referring to FIG. 3E, the plotted histogram is purely based on the
time readings attained from each of the detection bar 203. The velocities and
accelerations are not deduced from the histogram, as it is determined in the
microcontroller 10§ with the timing information tabulated and acquired. The timing
15  information 101 is required in the RARR method 100 prior to determining the
potential road-accident hazard 103. The Graph A 310, graph B 311 and graph C 312
are three such examples of three possible scenarios that the detector 201 can detect
from the varying speeds of a vehicle and of the timing information that can be

obtained.

20 [0043] FIG. 4A and FIG. 4B illustrates examples of the RARR method 100
that is used on two different topology of roads. The traffic lights 104 systems are
situated strategically at locations, warning drivers of vehicles traveling along the

road on potential road-accident hazard 103. The traffic lights 104 are also placed
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strategically where it allows ample time for the drivers to react (if they need to
brake) accordingly. As the microcontroller 105 is connected to the traffic light 104,
the type of velocity (constant, increasing or decreasing) determined in FIG. 3E is
helpful in determining the potential road-accident hazard 103, therefore providing

5 the warning signal with the traffic light 104.

[0044] FIG. 4A shows an example of a scenario with the apparatus 200
installed in one high-risk accident area. The example as shown is an area with an
uphill and downhill road. The detector 201 is placed on the lower terrain of a hill
with the traffic light 104 located along the middle terrain of the hill. The detector 201
10  has the detection bars 203 oriented in a known distance from the adjacent bar. Each
detector 201 is installed on the road surface leading the respective traffic light 104.
As shown in FIG. 4A, a car A is travelling up on the right side of the hill on one
lane. Another car B is traveling up on the left side of the hill, on another lane. For
explanatory purposes in such a scenario, one lane for each direction is used to
15  describe the example as shown in FIG. 4A. The method is not subjected only to a
hill with two opposing lanes and may have more than one lane provided for each
direction. Accordingly. as car A passes through the detector 201 at a high speed with
increasing velocity. the RARR method 100 may determine that car A is a potential
road-accident hazard 103 to car B. The traffic light 104 facing the car B therefore
20 operates to give a warning signal to car B that a vehicle approaching from the other
side of the hill is a potential road-accident hazard 103. Similarly. if car B passes
through the detector 201 on its lane, the traffic light 104 facing the car A operates to
give a warning signal to car A that a vehicle is approaching from the other side of the

hill. If either car A or car B travels out of its stipulated lane (towards the car
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traveling out-of-lane 102 in the opposing direction), the RARR method 100
determines the car is a potential road-accident hazard 103 and the traffic light 104
gives the same warning signal to the approaching car. If the car A and car B are not
determined as a potential road-accident hazard 103 by the RARR method 100, the
5 time readings as detected from each of the detection bar 205 will be stored

accordingly in the microcontroller 105.

[0045] Still referring to FIG. 4A, due to the flexible material used for the
detection bars 203 in the detector 201, the detector 201 may still be fused
accordingly onto the roads, regardless of the irregularities of the roads (e.g. the roads

10  may be sandy, filled with gravels or curvaceous).

[0046] FIG. 4B illustrates an example of a scenario with the apparatus 200
installed in another high-risk accident area. The example as shown is an area with a
winding road (curvaceous road). The detector 201 is placed on each lane of the road
and the traffic light 104 gives warning signals to vehicles traveling on the roads
15 when the RARR method 100 determines a potential road-accident hazard 103. The
derivation process 209, which is part of the RARR method 100, has a predetenmined
valid-detection 212, which presets the least number of detection elements 205 in

each of the detection bars 203 needed to have a change in the light intensity.

[0047] Still referring to FIG. 4B, a car A and car B are traveling along a
20 winding road, each on one lane in the opposite direction. The traffic light 104 is
located on the side of the road along each lane. to give the warning signal for the
vehicle traveling on the road. If car A travels out-of-lane 102, the number of

detection elements 205 detecting the change in the light intensity shows a gradual
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change (decreasing number of detection elements 205 detecting the vehicle) with the
consecutive detection bars 203. Accordingly, the RARR method 100 interprets a
vehicle traveling out-of-lane 102 and therefore determines the vehicle as a potential
road-accident hazard 103. The traffic light 104 gives the warning signal accordingly
5 to car B. likewise, as when car B travels out-of-lane 102, the traffic light 104 gives

the warning signal to the approaching car A.

{0048} The RARR method 100 only monitors the vehicles traveling along
the area and gives the warning signal to the vehicles if a potential road-accident
hazard 103 is determined. It does not provide a method that prevents an accident
10  from occurring, as the drivers of the vehicles may not heed the wamning signals

given.

[0049] The above description illustrates various embodiments of the present
invention along with examples of how aspects of the present invention may be
implemented. While specific embodiments have been described and illustrated it is
15 understood that many charges, modifications, variations and combinations thereof
could be made to the present invention without departing from the scope of the
present invention. The above examples, embodiments, instructions semantics, and
drawings should not be deemed to be the only embodiments, and are presented to
illustrate the flexibility and advantages of the present invention as defined by the

20 following claims:
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Claims

1. A method for monitoring and detecting vehicles at risk of a car accident in a

high-risk accident area. the method comprising:

fusing a motion-sensing device on the surface of a road in one moving direction
5 at the high risk-area, wherein the motion sensing device comprising four detection bars
operable to detect a passing vehicle based light intensity change detected through the

detection bars;

acquiring timing information of the passing vehicle passing through each of the
four detection bar of the motion-sensing device to interpret velocities and accelerations

10  of the passing vehicle:

determining a potential road-accident hazard based on the interpreted velocities

and accelerations of the moving vehicle;

providing a warning signal for an opposing moving direction when the potential

road-accident hazard is determined: and

15 storing the timing information acquired and interpreted in a database of a

microcontroller of the motion-sensing device.

2. The method according to claim 1. further comprising setting a reference reading
for each of the four detection bars. wherein each of the reference reading corresponding
to each of the four detection bars is changed dynamically accordingly according to

20 luminance condition surrounding the motion-sensing device.

3. The method according to claim 2, wherein the reference reading maybe
compared against a light intensity digital reading of each of the detection elements
arranged in line of each of the corresponding detection bars, when each of the light

intensity digital reading is lower than the reference reading of the corresponding
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detection bar, an instant timing is recorded as the timing information of the

corresponding detection bar.

4. The method according to claim 1, wherein the four detection bars are each fused

separately at a known distance apart on the surface of the road.

5 5. The method according to claim 1, further comprising determining a width of the
passing vehicle through an array of detection elements forming each of the detection
bar., wherein the width is determined based on the number of detection elements

experiencing the change of light intensity.

6. The method according to claim 6. further comprising determining if the passing
10  vehicle is moving out-of-lane, wherein when the number of detection elements is
experiencing the change in light intensity decreases or increases when compared to the

other detection bars.

7. The method according to claim 1, whereby the motion-sensing device is
installed on the road surface leading the respective warning signal provided for an

15  approaching moving vehicle.

8. The method according to claim 1, whereby the warning signal provided faces
the approaching moving vehicle, allowing ample time for the approaching vehicle to

react.



WO 2012/078028 PCT/MY2011/000127
1/10

Acquire & Interpret Timing 101

Information and Vehicles /
Traveling Out-of-lane -

Determine Potential
Road-Accident Hazard

\ Give Warning Signal

§

104
Stores Timing Information |
In Microcontrollq{
107 * 106
END
105
- FIG. 1

SUBSTITUTE SHEET (RULE 26)



PCT/MY2011/000127

WO 2012/078028
2/10

200

201

1 204
2051
206 | 202
€ /
Light to voltage Light to voltage Light to voltage || Light to voltage
, converter converter converter converter
Quantize voltage to Quantize voltage to | | Quantize voltage to | | Quantize voltageto |
digital readings in a| |digital readingsin a| |digital readings in a| | digital readings in a |
series of reading series of reading series of reading series of reading |
208 ! e —_— —
i1 , L -y i T
| Store digital Store digital Store digital Store digital
reading reading reading reading
: Interpreting Results

FIG. 2A

SUBSTITUTE SHEET (RULE 26)



PCT/MY2011/000127

WO 2012/078028

3/10

STT

/

’7 S8 3103$
pu®e W} pI0ddY

A

73 S8 310)S
PUE W) PI0IY

?3 se 21038
PUE Wy pIodY

/7

L4

Y44

(444

ﬁ

Suipeax
3IUAIJI YY) UBY)
JIMO[ SI I0SUIS

103 33 31 RYD

*

47 O

£2 S8 210)S
PUB W) pI0ddY

A

1T \
/

077

duppeaa
JIUIIJAI YY) uey)
J2MO] ST JOSUIS

PAIY) 3} JEHRY)

duipeax
IUI3J3J ) UBY)
JIIMO] §] JOSUIS

3819 343 J1 32D

| \SN

4

Surpeaa
UL 5B
3133s pue Sujpeaa
1B3Ip 3581948 Jo0)

\m:

A

ﬁ

71 sB 21038
pUR W) PI0IY

Burpeaa
1e)31p 310)S

\:N

1

\ ,
61¢

duipead 20udI2)2a
3Y) uey) JdIMO|
S| JOSUJS PU0IRS

AP I NRYD

suipeal Jo SIS ©
ui sdurpuaa [e)sp
03 a3e)j0A zZpUEND)

€17
\

4

(414

81

A

J)IIAUGD
agejoA 03 I3y

\

A

I3 se 31038
pue awiy) pio3dy

o123)ap pifea
JO 9ZIs J9saug

1414

\

60 L1?

Ve

01¢

SUBSTITUTE SHEET (RULE 26)



PCT/MY2011/000127

WO 2012/078028

4/10

Ve Ol

T 5-9 <9-n :
A /cm v -9 <. -9 N
: _llmalv“—/ L ¥ _ vvd
A N 9 -5 A
" A
POE _ £Vd
10€ \ _II h-9 |
/ Tvd
10€ i _l Ne |
10 : ||||_ _| vd
4] ) 9
z0€

00t

SUBSTITUTE SHEET (RULE 26)



WO 2012/078028 PCT/MY2011/000127
5/10

301
Time

M
\ -
&
: pr
PRSI S, % N 23
§\ -
./
UOTOTO yereeeeessennanaes E ST SO W% v..

301
3(&
\306

302

SUBSTITUTE SHEET (RULE 26)



WO 2012/078028
6/10
—
S
M\
—
[—]
Log] \
[—
[
€.  sesssessssssssssssasssssessssesesassernsansesnoss

PCT/MY2011/000127

Time

FIG. 3C

) <
' S
A
............................................ 4;.
=3
/ 3
= ')
M\L
cerressssesennusherrncrasenstocnasensensnasoscescesssnsnnsonsednnninnanes .
SA a o -
']

SUBSTITUTE SHEET (RULE 26)



WO 2012/078028 PCT/MY2011/000127
7/10

Time

FIG. 3D

/301
304\

............................................................. I, AN U I A
— A
e
) )
P}
\L 2
| o
e
3 /
...................................................... Y......
N/
g - ~ “ -

SUBSTITUTE SHEET (RULE 26)



WO 2012/078028 PCT/MY2011/000127
8/10

3})8 T \309 ...1 . \

] 3 0 8 ] 308 R B

v
v
v

Graﬁh Gragh Graph
310 311

312

FIG. 3E

SUBSTITUTE SHEET (RULE 26)



WO 2012/078028 PCT/MY2011/000127
9/10

104
Car A
\é
201/

00®

D ,
FIG. 4A

eO0el__

104

Car B

201"

Scenario 1

SUBSTITUTE SHEET (RULE 26)



WO 2012/078028 PCT/MY2011/000127
10/10

o
0
©

Outjof lane vehidle

4
CarB
FIG. 4B

[—] l
~eog
§ [ Tole)

Car A

Scenario 2

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT International application No.

PCT/MY2011/000127
A. CLASSIFICATION OF SUBJECT MATTER
Int. CL.
GO08G 1/04 (2006.01)

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)

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)
EPODOC, WPI, GOOGLE PATENTS: keywords (vehicle, fusing, optical sensor, timing, hazard, warning and similar terms)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

KR 100946806 B1 (SAMDO CO LTD) 11 March 2010
A Abstract 1-8

Patent Abstracts of Japan, JP 2008-165604 A (NOMURA RESEARCH INSTITUTE LTD) 17
July 2008
A Abstract ‘ 1-8

Patent Abstracts of Japan, JP 2008-216231 A (SUMITOMO ELECTRIC IND LTD) 18

September 2008
A Abstract 1-8
I:l Further documents are listed in the continuation of Box C See patent family annex
* Special categories of cited documents:
"A"  document defining the general state of the art whichisnot ~ "T"  later document published after the international filing date or priority date and not in
considered to be of particular relevance : conflict with the application but cited to understand the principle or theory
underlying the invention
"E" earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be considered novel
international filing date or cannot be considered to involve an inventive step when the document is taken
alone
"L"  document which may throw doubts on priority claim(s)or ~ "Y"  document of particular relevance; the claimed invention cannot be considered to
which is cited to establish the publication date of another involve an inventive step when the document is combined with one or more other
citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art
"Q"  document referring to an oral disclosure, use, exhibition

or other means "&"  document member of the same patent family

"P"  document published prior to the international filing date
but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
19 September 2011 23/09/2011

Name and mailing address of the ISA/AU Authorized officer

AUSTRALIAN PATENT OFFICE NIKHIL CHAUBAL

PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE

E-mail address: pct@ipaustralia.gov.au _ (ISO 9001 Quality Certified Service)

Facsimile No. +61 2 6283 7999 Telephone No : +61 2 6225 6138

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members PCT/MY2011/000127

This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars
which are merely given for the purpose of information.

Patent Document Cited in Patent Family Member
Search Report

KR 100946806 NONE

JP 2008165604 NONE

Jp 2008216231 NONE

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.

END OF ANNEX

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - wo-search-report
	Page 35 - wo-search-report

