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FIG. 2

(57) Abstract: A lane management system ( 10) for operating an automated vehicle includes a navigation-device (20), a vehicle-detector
(34), and a controller (40) suitable for use on a host-vehicle (12). The navigation-device (20) is used to determine a preferred-route (22)
to a destination (16) of the host-vehicle (12). The vehicle-detector (34) is used to determine a relative-location (36) of an other-vehicle
(38) proximate to the host-vehicle (12). The controller (40) is in communication with the navigation-device (20) and the vehicle-detector
(34). The controller (40) is configured to determine an alternate-route (44) when the relative-location (36) is such that a preferred-lane
(46) of the preferred-route (22) is obstructed whereby the host-vehicle (12) is unable to follow the preferred- route (22). Alternatively,
the controller (40) is configured to determine an initiate-time (48) to perform a lane-change (52) necessary to maneuver the host-vehicle
(12) into a preferred-lane (46) of the preferred-route (22) so the host-vehicle (12) can follow the preferred-route (22), wherein the
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LANE MANAGEMENT SYSTEM FOR AN AUTOMATED VEHICLE

TECHNICAL FIELD OF INVENTION

[0001] This disclosure generally relates to a lane management system for operating an
automated vehicle, and more particularly relates to a system that determines an alternate-
route when the relative-location of an other-vehicle is such that a preferred-lane of a

preferred-route is obstructed by the other-vehicle.

BACKGROUND OF INVENTION

[0002] Automated vehicles that select a preferred-route to a destination are known.
The timing of when lane changes are made can affect the quality of the passenger
experience as the automated vehicle drives itself to the destination. For example, it is
preferable to delay traveling in the right-most lane of a roadway that has numerous
vehicles entering and exiting the roadway via the right-most lane until as late as possible.
However, unexpected traffic situations may prevent the automated vehicle from actually

following the preferred-route.

SUMMARY OF THE INVENTION

[0003] In accordance with one embodiment, a lane management system for operating
an automated vehicle is provided. The system includes a navigation-device, a vehicle-
detector, and a controller suitable for use on a host-vehicle. The navigation-device is
used to determine a preferred-route to a destination of the host-vehicle. The vehicle-

detector is used to determine a relative-location of an other-vehicle proximate to the host-
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vehicle. The controller is in communication with the navigation-device and the vehicle-
detector. The controller is configured to determine an alternate-route when the relative-
location is such that a preferred-lane of the preferred-route is obstructed whereby the
host-vehicle 1s unable to follow the preferred-route.

[0004] In another embodiment, a lane management system for operating an automated
vehicle is provided. The system includes a navigation-device, a vehicle-detector, and a
controller suitable for use on a host-vehicle. The navigation-device is used to determine
a preferred-route to a destination of the host-vehicle. The vehicle-detector is used to
determine a relative-location of an other-vehicle proximate to the host-vehicle. The
controller is in communication with the navigation-device and the vehicle-detector. The
controller 1s configured to determine an initiate-time to perform a lane-change necessary
to maneuver the host-vehicle into a preferred-lane of the preferred-route so the host-
vehicle can follow the preferred-route, wherein the initiate-time is determined based on
the relative-location.

[0005] Further features and advantages will appear more clearly on a reading of the
following detailed description of the preferred embodiment, which is given by way of

non-limiting example only and with reference to the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0006] The present invention will now be described, by way of example with reference
to the accompanying drawings, in which:

{0007} Fig. 1 is a diagram of a lane management system in accordance with one

embodiment; and
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[0008] Fig. 2 is a traffic-scenario encountered by the system of Fig. 1 in accordance

with one embodiment.

DETAILED DESCRIPTION

[0009] Fig. 1 illustrates a non-limiting example of a lane management system 10,
hereafter referred to as the system 10, which is generally configured for operating an
automated vehicle, for example a host-vehicle 12. The examples presented herein are
generally directed to instances when the host-vehicle 12 is being operated in an
automated-mode 14, 1.e. a fully autonomous mode, where a human operator (not shown)
of the host-vehicle 12 does little more than designate a destination 16 to operate the host-
vehicle 12. However, it 1s contemplated that the teachings presented herein are useful
when the host-vehicle 12 is operated in a manual-mode 18 where the degree or level of
automation may be little more than providing steering advice to the human operator who
is generally in control of the steering, accelerator, and brakes of the host-vehicle 12, 1.e.
the system 10 assists the human operator as needed to reach the destination 16 and/or
avoid a colliston.

[0010] The system 10 includes a navigation-device 20 suitable for use on the host-
vehicle 12 because the navigation-device 20 is designed to operate over the temperature
range and other environmental conditions that the host-vehicle 12 may experience. In
general, the navigation-device 20 is used by a controller 40 (described in more detail
later) of the system 10 to determine a preferred-route 22 to the destination 16 of the host-
vehicle 12. The navigation-device 20 may consist of, but is not limited to, a location-

device 24 such as a global-position-system (GPS) receiver used to determine the location
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of the host-vehicle 12 on a digital-map 42. Alternatively, or in combination with the GPS
receiver, the navigation-device 20 may include an image-device 26, the function of which
may be provided by, but not limited to, a camera 28, a radar-unit 30, a hidar-unit 32, or
any combination thereof. While these devices are illustrated as being part of or forming a
vehicle-detector 34, it is contemplated that these devices may also be used by the
navigation-device 20 to provide information useful to navigate the host-vehicle 12. That
is, the camera 28, the radar-unit 30, and/or the lidar-unit 32 may be used by both the
navigation-device 20 and the vehicle-detector 34.

[0011] Lt follows that the vehicle-detector 34 is also suitable for use on the host-
vehicle 12, and is generally used by the controller 40 of the system 10 to determine a
relative-location 36 of an other-vehicle 38 proximate to the host-vehicle 12. By way of
example and not limitation, the relative-location 36 of the other-vehicle 38 may be
expressed in terms of a bearing-angle (i.e. direction) relative to the forward facing
direction of the host-vehicle 12, and a distance from the host-vehicle 12 to the other-
vehicle 38. Alternatively, the relative-location 36 may be calculated from a difference in
global coordinates indicated by the navigation-device 20 and an indication of the global
coordinates of the other-vehicle 38 transmitted by the other-vehicle 38 using known
vehicle-to-vehicle (V2V) communications.

[0012]  As suggested in Fig. 1, the controller 40 is generally in communication with the
navigation-device 20 and the vehicle-detector 34 which may be by way of wires, wireless
communication, or optical-fiber, as will be recognized by those in the art. The controller
40 may include a processor (not specifically shown) such as a microprocessor or other

control circuitry such as analog and/or digital control circuitry including an application
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specific integrated circuit (ASIC) for processing data as should be evident to those in the
art. The controller 40 may include memory (not specifically shown), including non-
volatile memory, such as electrically erasable programmable read-only memory
(EEPROM) for storing one or more routines, thresholds, and captured data. The one or
more routines may be executed by the processor to perform steps for determining, for
example, the relative-location 36 based on signals received by the controller 40 for
operating the host-vehicle 12 as described herein.

[0013] In one embodiment of the system 10, the controller 40 is configured to
determine an alternate-route 44 when the relative-location 36 is such that a preferred-lane
46 of the preferred-route 22 is obstructed by the other-vehicle 38 for example. When this
happens, the host-vehicle 12 is unable to follow the preferred-route 22. That is, if the
presence of the other-vehicle 38 and/or numerous other-vehicles present in the preferred-
lane 46 prevents the host-vehicle 12 from being able to comply with a lane-change-
request 50 to complete a lane-change 52 into the preferred-lane 46, the system 10, or
more specifically the controller 40, determines that the preferred-route 22 cannot be
followed, so the alternate-route 44 is determined or selected to follow to the destination
16. By way of example and not limitation, the alternate-route 44 may specify a next-turn
for the host-vehicle to take if an upcoming-turn that is indicated as the preferred-route is
unavoidably missed.

[0014]  Fig. 2 illustrates a non-limiting example of a traffic-scenario 60 where the
host-vehicle 12 needs to make the lane-change 52 into the preferred-lane 46 in order to
follow the preferred-route 22. As noted above, in order to provide a pleasant travel

experience to a passenger or occupant of the host-vehicle 12, it may be preferable for the
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host-vehicle 12 to travel in the left-lane 62 so the speed of the host-vehicle 12 is
relatively constant when compared to the possible start/stop tratfic caused by the
numerous vehicles present in the preferred-lane 46, which may be making turns onto
side-roads 64A, 64B. However, in order to prepare for the upcoming turn indicated by
the preferred-route 22, the host-vehicle 12 needs to move into the preferred-lane 46 prior
to the upcoming turn. That is, the optimum way to travel the preferred-route 22 is to stay
in the left-lane 62 as long as possible, and make the lane-change 52 into the preferred-
lane 46 as close as possible to the upcoming turn indicated by the arrow that represents
the preferred-route 22.

[0015] In view of this preferred strategy when following the preferred-route 22, an
alternative embodiment of the system 10 is envisioned that optimizes the timing for
making the lane-change 52. In this alternative embodiment the controller 40 is
configured to determine an initiate-time 48 (Fig. 1) to perform the lane-change 52
necessary to maneuver the host-vehicle 12 into the preferred-lane 46 of the preferred-
route 22 so the host-vehicle 12 can follow the preferred-route 22. By way of example
and not limitation, the initiate-time 48 may be determined based on the relative-location
36. That is, if the relative-location 36 is such that the lane-change 52 is not obstructed or
blocked by the other-vehicle 38 or any of the multiple vehicles shown in Fig. 2 as present
in the preferred-lane 46, the initiate-time 48 can be later, e.g. delayed until a time when
the host-vehicle 12 is relatively close to the upcoming turn illustrated by the arrow for the
preferred-route 22. However, if the relative-location 36 is such that the host-vehicle 12 is
unable to make the lane-change 52 at any desired moment, the initiate-time 48 would be

advantageously selected earlier so there was sufficient time for the host-vehicle 12 to take
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some action in order to find space to make the lane-change 52. By way of example and
not limitation, if traffic in the preferred-lane 46 is relatively heavy and closely spaced, the
host-vehicle 12 may mark the initiate-time 48 by activating a turn-signal 66 to indicate to
the other-vehicles in the preferred-lane 46 that the lane-change 52 is desired.

[0016] Another embodiment is contemplated that combines the above described
embodiments so that the controller 40 determines the initiate-time 48 based on the
refative-location 36, and then if 1t 1s not possible to make the lane-change 52 before
reaching the upcoming turn, the controller 40 abandons the preferred-route 22 and instead
follows the alternate-route 44.

[0017] Alternatively, or in addition to relying on the relative-location 36 to determine
the initiate-time 48, the controller 40 may be further configured to determine a traffic-
density 68 based on how many other-vehicles are present in the preferred-lane 46, and
further determine the initiate-time 48 based on the traffic-density 68. The traffic-density
68 may be determined using the vehicle-detector 34 and be based on the number of
vehicles in the preferred-lane 46 within {e.g. forward and or behind) some predetermined
distance of the host-vehicle, within fifty meters (50m) for example. Alternatively, the
average spacing between five other vehicles nearest the host-vehicle 12 and in the
preferred-lane 46 may be used as a measure of the traffic-density 68. If the traffic-
density 68 is relatively high, then an earlier value of the initiate-time 48 may be
determined. For example, if the traffic-density 68 is relatively high, e.g. there are no
spaces between the other vehicles in the preferred-lane 46 large enough for the host-
vehicle 12 to occupy followimg the lane-change 52, the initiate-time 48 may be set to

ninety seconds (90s) prior to arriving at the upcoming turn indicated by the preferred-
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route 22. However, if the traffic-density 68 is relatively low so the host-vehicle 12 can
readily make the lane-change 52, the initiate-time 48 may be set to fifteen seconds (15s)
prior to arriving at the upcoming turn.

[0018]  Alternatively, or in addition to the embodiments describe above, the controller
40 may be further configured to determine a speed 70 (e.g. a mean or median) of other-
vehicles present in the preferred-lane 46, and further determine the initiate-time 48 based
on the speed 70. If the other-vehicles are moving at a relatively low speed, thirty-five
kilometers per hour (35kph) for example, the initiate-time 48 may be delayed as
compared to when the other-vehicles are moving at a relatively high speed, one-hundred
kilometers per hour (100kph) for example.

[0019]  Alternatively, or in addition to the embodiments describe above, the controller
40 may be further configured to determine a lane-count 72 and/or lane-width 74 of lanes
that must be crossed to reach the preferred-lane 46, and further determine the initiate-time
48 based on the lane-count 72 and/or lane-width 74. For the example shown in Fig. 2, the
lane-count 72 is one so the initiate-time 48 may be relatively short, fifteen seconds (15s)
for example. However, if the roadway has more than the two lanes for a direction of
travel shown in Fig. 2, additional time may be required to transition across multiple-lanes
and/or if the lane-width 74 is unusually large.

[0020]  Alternatively, or in addition to the embodiments describe above, the
navigation-device 20 may be used to detect a traftic-signal 76, and the controller 40 may
be further configured to determine a signal-distance 78 from the host-vehicle 12 to the
traffic-signal 76, and further determine the initiate-time 48 based on the signal-distance.

That is, the system 10 is configured to decide when to perform lane-change 52 based on
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the signal-distance 78 to tratfic-signal 76 while considering of the traffic-density 68 of
the surrounding traffic. By way of further example, if the traffic-signal 76 is relatively
close, e.g. within 10 seconds, the system 10 will not try to do a lane change before the
traffic-signal or an upcoming intersection that may or may not have a traffic-signal, but
will perform the traffic after the traffic-light or intersection. However, if there is a
traffic-signal that is not too close, e.g. not less than within 20 seconds, and the traffic-
density is relative high (i.e. the traffic is heavy), the system 10 will not try to perform a
lane-change before this intersection. Otherwise, if the traffic-density is not too high
when the traffic-signal that is not too close, e.g. not less than within 20 seconds, then the
system 10 may perform the lane-change.

[0021] Accordingly, a lane management system (the system 10), a controller 40 for the
system 10, and a method of operating the system 10 is provided. The system 10 is
generally configured to, as much as possible, keep the host-vehicle in a travel-lane where
traffic moves at a steady speed, and delay, as much as possible, making a lane-change
into a lane where wide speed variation may be present, where the lane-change is
necessitated by the desire to follow a preferred-route to a destination.

[0022] While this invention has been described in terms of the preferred embodiments
thereof, it is not intended to be so limited, but rather only to the extent set forth in the

claims that follow.
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WE CLAIM:

1. A lane management system (10) for operating an automated vehicle, said system (10)
comprising:

a navigation-device (20) suitable for use on a host-vehicle (12), said navigation-device
(20) used to determine a preferred-route (22) to a destination (16) of the host-
vehicle (12);

a vehicle-detector (34) suitable for use on the host-vehicle (12), said vehicle-detector (34)
used to determine a relative-location (36) of an other-vehicle (38) proximate to
the host-vehicle (12); and

a controller (40) in communication with the navigation-device (20) and the vehicle-
detector (34), said controller (40) configured to determine an alternate-route (44)
when the relative-location (36) is such that a preferred-lane (46) of the preferred-
route (22) is obstructed whereby the host-vehicle (12} is unable to follow the

preferred-route (22).

2. The system (10) in accordance with claim 1, wherein the controller (40) is further
configured to determine an initiate-time (48) to perform a lane-change (52)
necessary to maneuver the host-vehicle (12) into the preferred-lane (46) so the
host-vehicle (12) can follow the preferred-route (22), wherein the initiate-time

(48) s determined based on the relative-location (36).

10
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3. The system (10) in accordance with claim 2, wherein the controller (40) is further
configured to determine a traffic-density (68) based on how many other-vehicles
are present in the preferred-lane (46), and further determine the initiate-time (48)

based on the traffic-density (68).

4. The system (10) in accordance with claim 2, wherein the controller (40) is further
configured to determine a speed {70) of other-vehicles present in the preferred-

lane (46), and further determine the initiate-time (48) based on the speed (70).

5. The system (10) in accordance with claim 2, wherein the controller (40) is further
configured to determine a lane-count (72) of lanes that must be crossed to reach
the preferred-lane (46), and further determine the initiate-time (48) based on the

lane-count (72).

6. A lane management system (10) for operating an automated vehicle, said system (10)
comprising:

a navigation-device (20) suitable for use on a host-vehicle (12), said navigation-device
(20) used to determine a preferred-route (22} to a destination (16) of the host-
vehicle (12);

a vehicle-detector (34) suitable for use on the host-vehicle (12), said vehicle-detector (34)
used to determine a relative-location (36) of an other-vehicle (38) proximate to

the host-vehicle (12); and

11
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a controller (40) in communication with the navigation-device (20) and the vehicle-
detector (34), said controller (40) configured to determine an initiate-time (48) to
perform a lane-change (52) necessary to maneuver the host-vehicle (12) into a
preferred-lane (46) of the preferred-route (22) so the host-vehicle (12) can follow
the preferred-route (22), wherein the initiate-time (48) ts determined based on the

relative-location (36).

7. The system (10) in accordance with claim 6, wherein the controller (40) is further
configured to determine a traffic-density (68) based on how many other-vehicles
are present in the preferred-lane (40), and further determine the initiate-time (48)

based on the traffic-density (68).

8. The system (10} in accordance with claim 7, wherein navigation-device (20) is used
to detect a traffic-signal (76), and the controller (40) is further configured to
determine a signal-distance (78) from the host-vehicle (12) to the traffic-signal
(76), and further determine the initiate-time (48) based on the signal-distance

(78).

9. The system (10) in accordance with claim 6, wherein the controller (40) is further

configured to determine a speed (70) of other-vehicles present in the preferred-

lane (46), and further determine the initiate-time (48) based on the speed (70).

12
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10. The system (10) in accordance with claim 6, wherein the controller (40) is further
configured to determine an alternate-route (44) when the relative-location (36)
obstructs the preferred-lane (46) such that the host-vehicle (12) is unable to follow

the preferred-route (22).

11.  The system (10) in accordance with claim 6, wherein the controller (40) is further
configured to determine a lane-count (72) of lanes that must be crossed to reach
the preferred-lane (46), and further determine the initiate-time (48) based on the

lane-count (72).

13



PCT/US2017/034020

I "DIA

1/2

WO 2017/210023

4!
o N 8 T _
9g — ) i
A I
EJ HLAM-INYT "
33dS y)— oo LLINN-HYAN i
ALISNIQ-Ol44vHL INNQO-3NV | _AINNHvavd |
wm.\zo_?ohj ¢l 0E _
VHINVO !
-JAILV13H JNIL-ILVILINI D _
dVW _/ 7 8¢7 !
B A g€ 8Y ] gO0103E3a | !
v TYNDIS-NHNL NOILOF13A SONVHOENVT | 1 e 3n0man |
cv 99— -Dl44vHL cs |
TON 1S3ND3Y _
-JONYHO-INV] _
“IVONVIN mmauw_\_ma o 30IA3a !
8l e/ " INVT %E&S _
10N NHNL-DXAN -Q3y43434d v "
SAMvHE -Q3LYWOLNY Sl JOINIQ-TOVAI | |
HO1VHI 1300V pL—" z@<zﬁmma z@/\z;wmo oz "
ONIHIALS | 91 9t _
NOILVd3dO 31N0Y ETTgle 30IA3d _
ST10HINOD -I10IH3A CALYNHALTY -d3443434d -NOILYSIAYN !
FIOIHIA = — / _
7= Y3 TIOHLINOD ac |
|




PCT/US2017/034020

WO 2017/210023

¢ DId

L— V19




ATIONAL SEARC (8) International application No.
[NTERRATIONAL SEARCH REPORT PCT/US2017/034020

A. CLASSIFICATION OF SUBJECT MATTER
B60W 30/12(2006.01)i, B60W 30/14(2006.01)i, B60W 30/18(2006.01)i, B60W 40/04(2006.01)i, GO1C 21/26(2006.01)i

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)
B60W 30/12; GO8G 1/16; B62D 1/28; B60T 7/12; GO8G 1/0962; B60W 30/17; B62D 15/00; B62D 15/02; B60W 30/08, B60W 30/14,
B60W 30/18; B6OOW 40/04, GO1C 21/26

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electromic data base consulted during the international search (name of data base and, where practicable, search terms used)
¢eKOMPASS(KIPO internal) & Keywords:; automated vehicle, lane change, detect objects, initiate time and navigation

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 9096267 B2 (GM GLOBAL TECHNOLOGY OPERATIONS LLC) 04 August 2015 1
See column 1, line 8 - column 4, line 3 and figures 1-6.
Y 2-11
Y KR 10-1480652 B1 (HYUNDAI MOTOR COMPANY) 09 January 2015 2-11

See paragraphs [0020]-[0022] and figures 1, 3.

Y KR 10-2016-0049017 A (GOOGLE INC.) 04 May 2016 8
See paragraph [0098].

A US 9187117 B2 (SPERO et al.) 17 November 2015 1-11
See column 4, lines 22-67 and figures 4-5C.

A JP 2016-095627 A (AISIN AW CO., LTD.) 26 May 2016 1-11
See paragraphs [0015]-[0020].

. . . . N7 .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E"  earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priotity claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
18 August 2017 (18.08.2017) 18 August 2017 (18.08.2017)
Name and mailing address of the ISA/KR Authorized officer

International Application Division
Korean Intellectual Property Office PARK. Tae Wook
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

D T
\§\\\\\\§
e}
¢4 \\\\‘\\\\3‘

NN
B <
N

Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-3405

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2017/034020
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 9096267 B2 04/08/2015 CN 103935361 A 23/07/2014
CN 103935361 B 16/11/2016
US 2014-0207325 Al 24/07/2014
KR 10-1480652 Bl 09/01/2015 CN 104709283 A 17/06/2015
US 2015-0161895 Al 11/06/2015
US 2017-0106871 Al 20/04/2017
KR 10-2016-0049017 A 04/05/2016 CN 1053b8397 A 24/02/2016
CN 105358397 B 14/12/2016
EP 2991875 Al 09/03/2016
JP 2016-523751 A 12/08/2016
KR 10-1614677 Bl 21/04/2016
KR 10-2015-0127745 A 17/11/2015
US 2014-330479 Al 06/11/2014
US 2016-214607 Al 28/07/2016
US 2016-272207 Al 22/09/2016
US 9254846 B2 09/02/2016
US 9381917 Bl 05/07/2016
US 9561797 B2 07/02/2017
WO 2014-179109 Al 06/11/2014
US 9187117 B2 17/11/2015 CN 103204163 A 17/07/2013
CN 103204163 B 03/05/2017
DE 102013200462 Al 18/07/2013
GB 002499300 A 14/08/2013
US 2013-0184926 Al 18/07/2013
US 2016-0039458 Al 11/02/2016
US 9616924 B2 11/04/2017
JP 2016-096627 A 26/05/2016 None

Form PCT/ISA/210 (patent family annex) (January 2015)




	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 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report

